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Within research on climate information for decision-making, localized insights on

the influences of climate information use remain limited in small and low-income

countries. This paper o�ers an empirical contribution on Caribbean perspectives

of climate information use considering current barriers and enablers in the

region. We employ thematic analysis of 26 semi-structured interviews with

region-focused sectoral experts (including end-users and decision-makers) drawn

from climate adaptation, disaster risk reduction, and resilience focused initiatives

and institutions. The results rea�rm presence of known barriers, such as the

crucial role of finance, but notably we identify a range of interlinked enabling

and catalyzing conditions necessary for the e�ective use of climate information.

These conditions include the need for island- and sector- contextualized climate

information, the role of international donors, the importance of adequate human

resource capacity and presence of loud voices/climate champions, as well as the

need for e�ective political and legislativemandates and for greater co-production.

We construct a visualization of respondents’ understanding of influencing factor

interrelationships. This shows how their heuristics of climate information use for

decision-making intricately link with roles for proactive climate champions, and

that available finance often reflects donor interests. We end by discussing how

these insights can contribute to strategies for more e�ective climate information

use to promote resilience within the region.
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1. Introduction

Improving the context of and decisions made regarding adaptation and resilience

requires a wide range of conditions and actions. For instance, programs in understanding

and planning for risks, as well as mobilizing climate finance, have been put forward by

dialogues including the Paris Agreement, the Climate Adaptation Summit in January 2021,

and the Global Commission on Adaptation (GCA, 2019; UNEP, 2021). Depending on

context, a critical element of this process may be integration of information about climate

risk into local decisions (WMO, 2007) supported by understanding of the availability,

dissemination and usability of weather and climate information.

Weather and climate information is an amalgam of processed data, products and/or

evidence-based knowledge about the historical, current, and future climate conditions in

a specific location covering various timescales (Figure 1) (Dinku et al., 2011; Lemos et al.,

2012; Mason et al., 2015; Singh et al., 2018). A focus on information vis-à-vis data “implies

that it has meaning and relevance within a given context” (Singh et al., 2018, p. 390),

noting that climate information may complement existing local and traditional knowledge.

Climate information is an important element of the design and implementation of climate
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FIGURE 1

Illustration of types of climate information and Caribbean sources along weather to climate timescales, and likely applications. Source: Adapted from

Mason et al. (2015), based on WMO (2011). CI&S refers to climate information and services; NMHSs are the National Meteorology and Hydrological

Services (which include national weather services); WMO is the World Meteorological Organization.

risk management (Chen et al., 2021; New et al., 2022), although its

characteristics and level of uptake vary with different approaches.

Effective climate information use can support improved risk

assessment based on enhanced temporal and spatial predictions

(Dinku et al., 2011). At short timescales, locally relevant climate

information including weather forecasts can inform preparedness

planning, early warning systems, and response and relief operations

within a disaster risk reduction (DRR) remit (see Figure 1).

At medium-to-longer timescales, products such as outlooks,

predictions and climate scenarios can assist resilience and

anticipatory adaptation by identifying potential risks, and guiding

investment and planning decisions (Jones et al., 2017).

To narrow the gap between climate science and adaptation

action (Kirchhoff et al., 2015), a plethora of research has stressed

the importance of tailoring climate information for decision-

makers (Goddard et al., 2010; Kirchhoff, 2013; Knapp and Trainor,

2013; Singh et al., 2018; Orlove et al., 2020). This includes

using dialogues with decision-makers (Vaughan and Dessai, 2014;

Vaughan et al., 2018), considering usability (Dilling and Lemos,

2011; Lemos et al., 2012; Kalafatis et al., 2015), and promoting

knowledge-action systems (i.e., comprehensive networks focused

on advancing climate change adaptation products and services

according to their impact and success) (Weichselgartner and

Arheimer, 2019). As well, climate information is often discussed in

tandem with climate services (Hewitt et al., 2012, 2017; Lourenço

et al., 2016; Chen et al., 2021; Ranasinghe et al., 2021; New et al.,

2022), i.e., activities focusing on generating and providing climate

information to support ex-ante decision-making and climate-

resilient development (Vaughan andDessai, 2014; Ouédraogo et al.,

2018).

Despite this awareness, there remain stubborn challenges to

the mobilization and uptake of climate information, especially

in climate-vulnerable, including small and low-income, countries

(Jones et al., 2017, 2018; Harvey et al., 2021; New et al.,

2022). Specifically, there is limited comparative and contextualized

evidence for some countries, including Caribbean small island

developing states (SIDS), in contrast to, for example, Europe

(Porter et al., 2015; Bruno Soares et al., 2018; and sub-Saharan

Africa: Vincent et al., 2020; Harvey et al., 2021). To address

this research gap, we consider three questions relating to the

current context of climate information use in the Caribbean:

(1) how are the concepts of disaster risk reduction, adaptation

and resilience in relation to the different timescales of climate-

related decisions understood within the region?, (2) how are

localized perspectives of available sources and current use of climate

information manifested?, and (3) what are the perceived barriers

and enablers of climate information use?

Recognizing the importance of local context and

understanding, in this article we examine these questions

with 26 Caribbean-focused respondents, including end-users

and decision-makers, who work in a variety of climate-related

sectors. The paper reviews their experiences and perceptions and

focuses on how this information could be better contextualized

for more effective use within the region. We offer thoughts on

the support needed to reduce barriers and encourage enablers

of climate information use, within the wider context of climate-

resilient development. We note that since this research captures

only a sub-set of perspectives the findings are intended to

serve as indicative and a starting point for regional awareness

and dialogue.
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2. Framing the context of climate
information use within the Caribbean

Taylor et al. (2016, p. 172) state that “climate sensitivity is

both interwoven into and entrenched in all levels of Caribbean

existence.” Although not a homogenous group, Caribbean

countries feature broad similarities of physical characteristics,

including geographical location, land area and topography.

These feature alongside parallels of socio-economic and political

aspects relating to small population sizes, economic dependency

on climate-influenced primary industries, developing economic

and governance systems, institutional legacies, high reliance on

imports, and broad susceptibility to climate and non-climate-

related shocks (Briguglio, 1995; Barnett and Dessai, 2002;

ECLAC, 2011; Robinson, 2017; Thomas et al., 2020; Dookie

and Osgood, 2021b). Such sensitivities, in turn, contribute to

the reality of vulnerability to climate variations. While we

note that there are diverse descriptions of Caribbean, from a

geographical and ecosystem-based perspective, and as a region

encompassing the Caribbean Sea basin and its bordering insular

and coastal areas (Debels et al., 2017), we situate this study within

the geopolitically aligned Caribbean Community (CARICOM)

countries. In addition, we refer to Caribbean Small Island

Developing States (SIDS) as a group of countries that face unique

social, economic, and environmental vulnerabilities (UNOHRLLS,

2021), though recognizing the increased focus on the wider small

islands contexts in gray and academic literature (Mimura et al.,

2007; Nurse et al., 2014; Petzold and Magnan, 2019; Mycoo et al.,

2022), as well as the Commonwealth Secretariat’s attention to small

states (Commonwealth Secretariat, 2021).

Historically, Caribbean countries have been heavily impacted

by short-term climate variability and extreme weather events

including numerous flash floods, droughts, and tropical storms

(Pelling and Uitto, 2001; Dookie and Osgood, 2021b), as well

as effects of seasonal and inter-annual phenomenon such as

the El Niño-Southern Oscillation (Giannini et al., 2000). In

some instances, due to the interaction between hazard events

and the location’s vulnerability (or propensity to be harmed),

there have been disasters, with short- and long-term outcomes

through human, material, economic and environmental losses, and

impacts (Pelling et al., 2002; Rasmussen, 2004; Hochrainer, 2009;

Hsiang, 2010; Hsiang and Jina, 2014; Hallegatte, 2015; Dookie

and Osgood, 2021a). Given these outcomes, the need to reduce

existing and prevent new disaster risk has been and remains

important in national and regional capacity building efforts

(Dookie and Osgood, 2021b), objectives which can be traditionally

encapsulated within the concept of disaster risk reduction (DRR)

(UNDRR, 2023). Further, the ongoing impacts and future threat

of climate change within the region continues to drive the need

for longer-term decisions and policy on adaptation (Giordono

et al., 2020). Generally referring to “adjustments in ecological,

social or economic systems in response to actual or expected

climatic stimuli and their effect,” adaptation can come in many

forms and is considered “a critical component of the long-term

global response to climate change to protect people, livelihoods

and ecosystems” (UNFCCC, 2023). As Caribbean countries look

toward the future, the need to build robust or resilient capacity

to withstand further potential threats is essential. As such, using

an increasingly common concept within the scientific and policy

community, regionally and globally, resilience can be seen as “the

capacity of social, economic and environmental systems to cope

with a hazardous event or trend or disturbance, responding or

reorganizing in ways that maintain their essential function, identity

and structure while also maintaining the capacity for adaptation,

learning and transformation” (Ara Begum et al., 2022, p. 134).

Although these concepts are familiar and frequently used,

they should be treated with caution as they may simplify broader

discussion on their tenets and evolution of use. To assist, Rajabi

et al. (2022) offer a historical narrative literature review of

the concept of disaster risk management (DRM), which has

evolved from mostly post-disaster response to a systematic and

comprehensive risk management process with activities focused on

four stages ofmitigation, preparedness, response, and recovery. The

terminology from UNDRR (2023) offers context on the distinct

types of DRM and situates DRR (which includes prevention and

mitigation) as the policy objective of DRM; a related term, disaster

management, refers to the “organization, planning and application

of measures preparing for, responding to and recovering from

disasters”. While the above definition on climate change adaptation

(CCA) from the United Nations Framework Convention on

Climate Change (UNFCCC) is commonly referred to, we are aware

of the broader discussions of this structure and the reflections on

bringing the two sectors together. Although the concepts of DRR

and adaptation may appear separate due to different international

frameworks and spheres of action such as the long-term Paris

Agreement and the Sendai Framework for Disaster Risk Reduction

2015–2030, there may be many similarities (Mercer, 2010), with

a fundamental element of both being the motivation to reduce

vulnerability and improve resilience (Kelman et al., 2015; Schipper

et al., 2016; Kelman, 2017). The separation of climate change

from wider contexts of DRR, as well as sustainable development,

seems “counterproductive” (Kelman et al., 2015) and embedding

climate change adaptation into DRR would serve a better purpose

of enhancing the climate-related disaster resilience process (also

see Thomalla et al., 2006; Dwirahmadi et al., 2013; Mercer et al.,

2014; Schipper et al., 2016; Kelman et al., 2017; Islam et al., 2020;

Flood et al., 2022; Nemakonde and Niekerk, 2022). We highlight

that the knowledge on CCAmay also require further consideration

in the context of adaptation heuristics (Nalau et al., 2021), which is

defined as “common sense, rule[s] of thumb guiding the conceptual

framing of adaptation, the prioritization of adaptation policies and

measures, and/or the pathways by which they are implemented”

(Preston et al., 2015, p. 469), as well as “adaptive capacity”

(Robinson, 2018; Nalau and Verrall, 2021). Lastly, the complexity

of resilience as a concept needs to be considered. Once mostly

considered as the opposite of vulnerability, the term resilience has

evolved etymologically and conceptually, temporally and across

disciplines (Graveline and Germain, 2022).

Appreciating the context of these concepts, we may understand

their roles in shaping approaches to resilience in the Caribbean.

Noting an estimate of the economic impact of climate change

within the region from 5.6% to 34% of gross domestic product

(Pulwarty et al., 2010), the region has taken formative action to

understand and mainstream adaptation to climate change into
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FIGURE 2

Timeline of Major Caribbean Projects relating to Adaptation, and Climate Information and Services, 1994–2022. The top portion of this timeline

highlights the periods of adaptation-related Caribbean programs and projects, as found on the Caribbean Community Climate Change Centre (5Cs)

website (https://www.caribbeanclimate.bz/) as of January 4th, 2021, with projects o�ering scope climate information and services denoted with

orange bullets. The bottom portion indicates a range of pivotal events and key milestones, such as: national actions [including the submissions of the

first National Communications and National Adaptation Plan (NAP) to the United Nations Framework Convention on Climate Change (UNFCCC)];

regional events [including the first Caribbean Climate Outlook Forum (CariCOF)]; SIDS-related strategies [including the Barbados Programme of

Action (BPOA) and Mauritius Strategy of Implementation (MSI)]; and international events and reports featuring SIDS [including the Intergovernmental

Panel on Climate Change (IPCC) Third Assessment Report (AR3), Special Report on Managing the Risks of Extreme Events and Disasters to Advance

Climate Change Adaptation (SREX), Special Report on Global Warming of 1.5 ◦C (SR15), and the 21st session of the Conference of the Parties (COP)

to the UNFCCC in Paris].

national strategies and build local adaptive capacity and resilience

(Tompkins, 2005; Pulwarty et al., 2010; Birch and Simpson,

2011; Robinson, 2018; Thomas et al., 2019). This is reflected in

a variety of regional/sub-regional donor-funded programs and

projects, as noted on the website of the CARICOMClimate Change

Centre (5Cs), as well as National Communications and National

Adaptation Plans to the United Nations Framework Convention on

Climate Change (UNFCCC) (see Figure 2).

A review of limits to adaptation in Caribbean SIDS highlighted

persistent issues of finance and organizational capacity at the

forefront of challenges, with technical capacity, data, human

resources, and understanding of climate effects hindering national-

level adaptation (Robinson, 2018, see also Betzold, 2015).

Operationalization of a longer-term focus on climate has been

limited due to challenges of regional fragmentation, prioritization

of current and shorter-term issues, and dependency on externally

driven institutions, ideas, capital, and skill (Bishop and Payne,

2012). This is noted in a context where the “climate agenda

in the region is almost wholly dependent upon multilateral

institutions and international NGOs for impetus, finance and

expertise” (Bishop and Payne, 2012, p. 1549). While there are

nuances and differences across Caribbean countries, with some

(including Dominica, St. Lucia, and Jamaica) currently showing

more focus than others, it is important to note that an assessment

of 89 adaptation planning documents from Caribbean countries

highlighted that adaptation planning and appraisal is a recent focus

within the region with room formuch improvement (Thomas et al.,

2019). This has created requirements for longer-term systemic

planning across society (Rhiney, 2015), with implications for the

demand for and use of relevant climate information.

There has been an increasing effort within the region to

develop, disseminate and utilize climate information. As shown

in Figure 1, there is a range of Caribbean-centered climate

information sources available across diverse types and various

timescales. The development of short-term weather-related climate

information has been primarily within the domain of National

Meteorological and Hydrological Services (NMHSs) in Caribbean

nations (Mahon et al., 2018, 2019; CDB, 2020) with early

responsibility of monitoring and forecasting weather for maritime

and later aviation outlooks. Such information is largely utilized

within watches and warnings as well as forecasts helpful for disaster

response and relief operations (Guido et al., 2016, 2020; Dookie

et al., 2019; Mahon et al., 2019; CDB, 2020; Wilkinson et al., 2021).

With World Meteorological Organization-directed jurisdiction for

the Caribbean region, the United States National Hurricane Centre

assists in reconnaissance, monitoring and forecasting necessary for

understanding tropical cyclone threats within the region, building

further knowledge critical for preparedness planning. The regional

Caribbean Institute for Meteorology and Hydrology (CIMH)

operates at the boundary by supporting NMHSs with sub-seasonal

(i.e., around 2 weeks to 2months) and seasonal climate information

in the form of regional climate outlooks including Temperature
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and Precipitation Outlook Maps, the Drought Outlook, the Wet

Days and Wet Spells Outlook, and the Experimental Dry Spell

Outlook (CIMH, 2018; Mahon et al., 2018; CDB, 2020). They

also provide guidance through projects such as Early Warning

Information System Across Climate Timescales (EWISACT) and

outputs such as the Caribbean Climate Outlook Newsletter, and

offer training on tools at their bi-annual Climate Outlook Forums,

which collectively assist strategic planning and scenario building.

Longer-term climate information in the form of climate scenarios

is often the focus of the Climate Studies Group at the University of

the West Indies, Mona, Jamaica. While this group aims to provide

details of longer-term projections utilizing General Circulation

Model data, it is noted that, as small islands, the Caribbean faces

challenges relating to downscaling (UNFCCC, 2007; Campbell

et al., 2011; Karmalkar et al., 2013; Stephenson et al., 2014;

Taylor et al., 2016; CDB, 2020; WMO, 2020). As the coordinator

of the Caribbean’s response to climate change, the CARICOM

Climate Change Centre (5Cs) situates itself as a resource hub

on climate change efforts and serves as the executing agency for

projects related to climate change (Rosenberg, 2020). In Figure 2 we

also highlight all regional/subregional adaptation-related projects

cited on the 5Cs website, noting that 7 of 17 referenced projects

specifically reference climate data and information.

Based on these sources, it is considered that “there is a

sufficiency of knowledge on which to premise in response to

the climate change threat, where action is a must and not

an option” (Taylor et al., 2016, p. 193). However, there are

few regional studies which focus on whether that knowledge is

being used and what may be the ongoing influences, barriers,

and enablers. As such, a wide user-driven understanding of

and reflection on the demand, mobilization, use and uptake

of climate information within the region could be insightful.

We note that such an understanding may encompass user

experiences on climate information (i.e., their practical contact

with and observation of facts or events), their perspectives

(i.e., points of view or attitudes toward or way of regarding

something), and perceptions (i.e., intuitive understanding, insight,

and interpretation). Complementary research on user experiences,

perspectives, and perceptions of climate information within the

region is noted in Mahon et al. (2021), which analyzed the

insights of tourism sector-focused respondents on the use, sources

of, and barriers to using weather and climate information, as

well as Stewart-Ibarra et al. (2019) which looked at the role

of climate/weather data on the public health sector. Although

these studies are sector specific, they highlight the importance of

knowledge which “facilitates a better understanding of who uses

what, how and why, and for what group of users tailored climate

information could make the most difference” (Mahon et al., 2021,

p. 4).

Given the current availability, it is unlikely that an increased

quantity of climate information is a solely sufficient condition

to ensure climate information use and uptake. Rather, there

will likely be a range of factors that influence the use of climate

information. As such, user-led insights can assist our contextual

understanding of these influences and may offer useful entry

points for interventions and cost-efficiencies of operational

learning which can specifically help resource-scarce regions

such as the Caribbean (Mahon et al., 2021). They may also shed

light on possible challenges of the “who” and the “where” of

climate information (Pasgaard and Strange, 2013; Pasgaard et al.,

2015; Skelton et al., 2019), which may influence ownership and

commitment to local adaptation efforts (Lahsen, 2016; Blicharska

et al., 2017; Skelton et al., 2018). An understanding of local factors

that hinder and promote the effective use of climate information

in decision-making is deemed critical within the wider literature

(e.g., Lemos et al., 2012; Kirchhoff, 2013; Vaughan and Dessai,

2014; Brugger et al., 2016; Nissan et al., 2019; Guido et al., 2020).

These considerations fall broadly within the wider context of

utilizing climate change risk perceptions as a framing tool to

understand and evaluate climate services (Jones et al., 2015;

Steynor and Pasquini, 2022), as well as discussions relating to

the knowledge and reasoning capacities of individual to form

relevant risk perceptions (Kahan et al., 2011). We contrast this

context with the concept of reception, relating to the manner,

way and/or quality in which climate information is received

by the user (Hahn et al., 2016), as well as the framework of

credibility (relating to scientific adequacy of the information

and/or the credentials of the information providers), salience

(referring to comprehension and access), and legitimacy (relating

to perceived levels of representation, bias and/or participation in

the information process) of scientific information (Cash et al.,

2003; Guido et al., 2020). Further, we consider the importance

of focus on individual thought processes and motivations to act

(O’Connor et al., 1999; Wolf and Moser, 2011), as well as the

value of understanding heuristics of adaptation (Nalau et al.,

2021) using climate information for decision-making. Local

voices on the understanding and use of climate information,

framed in the theoretical and practical considerations

described above, are integral to understanding barriers

and encouraging enablers of climate information use within

the region.

3. Methods and data

The objectives of the study were to understand the current

context of climate information use within the region through a

focus on respondents’ understanding of the terms DRR, adaptation

and resilience (considering the range of temporal scales of action of

climate-related decisions), their perspectives on their current use

and sources of climate information, as well as their perceptions

of barriers and enablers of using climate information. This aim

to capture detailed Caribbean-focused perspectives encouraged

the use of semi-structured interviews as the main form of data

collection. The qualitative nature of the semi-structured interviews

allowed for reasonable depth of insight from a wide range of

respondents, based on one-on-one discussion (without limitations

in candor if done in a focus group setting). Although we had an

interview protocol designed to address the three research questions

introduced in Section 1, the interview format encouraged latitude

to pursue leads and opportunities for follow-up while still retaining

options for some standardized, closed-ended questions to give a

basis for systematic comparison (Adams, 2015; Krueger and Casey,

2015).
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Recognizing that the knowledge needed for adaptation is highly

contextual (Ryan and Bustos, 2019), we first sought to understand

the scales of action in terms of what respondents were referring

to when they said they work on “climate-related decisions” (see

Figure 1). Noting themany different definitions and interpretations

of the terms disaster risk reduction, adaptation, and resilience, as

described within the literature, we solicited their understanding

of these concepts as a potential aspect of how it might affect

the demand for and use of climate information. Next, we sought

respondents’ perspectives of climate information: how it related to

different timescales and sources, and their views on its availability

and utility (Dookie et al., 2019; CDB, 2020; WMO, 2020). In our

initial communication with potential respondents, we included

a summary of research interests, and highlighted a definition of

climate information as given in the Introduction (Lemos et al.,

2012; Singh et al., 2018).

Lastly, we encouraged open-ended discussion about barriers

and enablers of climate information use. We asked respondents

to share their thoughts on factors which could enable and hinder

the use of climate information within the region. Then, to

aid comparison, we asked respondents to order a list of eight

given factors from most to least influential in terms of their

relevance to demand for and use of climate information: financial,

technical, capacity/personnel, legislative mandates, loud voices

and champions, international drive, local awareness of climate

information, donor attention, and “other.” The selection of these

factors was based on the literature as outlined in Sections 1 and

2 (particularly Cash et al., 2003; Wolf and Moser, 2011; Lemos

et al., 2012) and our understanding of challenges which may

typically affect regional decision-making (Pulwarty et al., 2010;

ECLAC, 2011; Rhiney, 2015; Mahon et al., 2018, 2019; Dookie

et al., 2019). To avoid bias and minimize priming, we did not

share this question nor the eight factors in the emailed interview

protocol so that respondents were only aware of the identified

factors and factor preference process at the interview. During the

interview, respondents were asked for their interpretation of each

factor to ensure consistency of use. We also requested additional

factor suggestions, and asked respondents to order these against the

original eight to elicit the relative factor importance.

For sampling, we followed a mainly purposive non-probability

design, referring to the iterative “intentional selection of informants

based on their ability to elucidate a specific theme, concept, or

phenomenon” (Robinson, 2014). While this sampling method

does not offer statistical representation of the wider population

of interest (of unknown size), it does provide informed insights

from a sub-sample that is likely to include a high proportion of

what is a small total population. To develop our list of respondents

including researchers and decision-makers who could likely be

end-users of climate information, we first considered the range

of climate-related sectors of interest within the region, including

agriculture, climate adaptation, coastal resources and management,

disaster risk reduction and management, economics, fisheries,

health, hydrology and meteorology, land management, renewable

energy, tourism, and water (Robinson and Gilfillan, 2017; Bush,

2018). Noting these sectors, we attended national, regional, and

international webinars, reviewed Caribbean-specific academic and

gray literature, and utilized personal contacts. To refine the research

questions and minimize bias of the respondent sample, we held

preliminary interviews with four resource persons from this list.

This allowed for an improved informant awareness and selection

as we benefited from suggestions of respondents raised by these

contacts. As a note, often, some people were repeated suggestions or

persons already on the list we had in mind. Such a process resulted

in a diverse list of respondents drawn from various levels/areas of

local, regional, and international government agencies, academia,

local, regional, and international development agencies, private

sector interests, chambers of commerce, and civil society. An effort

was made to secure both a gender balance, and due to the nature

of institutions working on related topics within the region, we also

aimed to prioritize local/regional representation.

Using this process, we reached out to 60 persons via email

as well as networking platforms such as LinkedIn. We received

32 responses of interest to participate, which we followed up

by sharing more details on the research and the interview

protocol, as well as information on consent and the modality of

the interview. In the end, 26 persons completed our interview

process. As agreed by consent form, interviewees have been kept

anonymous and a detailed summary of respondents is not offered

due to the small nature of the participant base, but Table 1

summarizes a selection of characteristics of the 26 respondents

while Table 2 offers some individual insights. As shown, of the

26 respondents, 20 were persons within a regional background,

while 6 were of international origin working on Caribbean-

related topics (one of them working within the region for at

least 10 years). Despite our efforts to ensure a gender balance,

10 of those interviewed presented as a woman. There is a

variety in the locality of focus, with 5 persons offering that they

worked mainly within national interests, 12 worked within a

regional and/or multiple country interests, and 9 working across

both national and regional interests. Through the interviews,

we discovered that persons worked in, had experience with,

and/or were from countries including Antigua and Barbuda, The

Bahamas, Barbados, Dominica, Grenada, Jamaica, St. Lucia, St.

Vincent and the Grenadines, and Trinidad and Tobago. There

was also a variety of sectoral backgrounds, including physical

sciences such as meteorology, climate and agriculture, and social

sciences such as related to tourism, development studies and

economics; they operated in roles relating to research, such as at

local universities, as well as policy and practice, such as within

NMHSs, and national, regional, and international agencies. In

the summary information on respondents, we did not specifically

identify the years of capacity at their current place of work since

we felt that this did not reflect the culmination of efforts in

other capacities. Several respondents hold simultaneous positions,

and many were able to offer perspectives based on both current

and previous experience within the region. As well, we did not

identify their country of origin since many have worked/continue

to work in multiple countries, which collectively influence their

experiences and perceptions. While some respondents were able to

give perspectives both from a regional and national viewpoint based

on their background, due to the small sample size this research

does not attempt to isolate individual country trends. As noted,

we do not purport to incorporate probability sampling in our

approach and the results should not be considered representative
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TABLE 1 Summary of respondents.

Gender Background Regular CI use Country focus

Female 10 Caribbean 20 Yes 12 National 5

Male 16 International 6 No 14 Regional/multiple countries 12

National & Regional 9

TABLE 2 Characteristics of respondents.

ID Country focus Sector focus

1 Regional/multiple countries Climate

2 Regional/multiple countries DRR/DRM

3 National & Regional Climate & DRR/DRM

4 Regional/multiple countries Climate & DRR/DRM

5 National Climate

6 National & Regional Fisheries

7 National & Regional Climate/coastal

8 National & Regional Climate/land management

9 National & Regional EcoNomics/Climate/DRR

10 Regional/multiple countries DRR/DRM

11 National & Regional Sustainable Development

12 Regional/multiple countries EcoNomics

13 National Varied/Wide focus

14 Regional/multiple countries Agriculture

15 Regional/multiple countries Climate/Agriculture

16 National Climate

17 Regional/multiple countries Varied/Wide focus

18 Regional/multiple countries Climate & DRR/DRM

19 Regional/multiple countries Climate & DRR/DRM

20 Regional/multiple countries Sustainable Development

21 National Climate

22 National & Regional DRR/DRM

23 National & Regional Climate

24 National & Regional Climate & DRR/DRM

25 National Climate/Agriculture

26 Regional/multiple countries Tourism

of national or regional estimates (Ryan and Bustos, 2019), or the

sectors represented by the respondents.

Due to the ongoing coronavirus pandemic, we used the

Zoom web-based conferencing platform which gave acceptable

replicability of in-person interviews, convenience, as well as

ease of use and cost-effectiveness (Archibald et al., 2019), in

addition to being carbon-efficient. The modal average interview

length was 1 hour.

The interviews were transcribed verbatim at the time of

recording and corroborated against the recorded audio for

confirmation. Transcripts were supplemented with further

email communication and sharing of relevant documents;

respondents were also emailed their factors of preferences for

confirmation and were encouraged to add context. Interview

transcripts were then coded manually, with open-ended

questions coded according to inductive reasoning through a

comparison of recurring points within the interview responses

and compilation of emerging themes. This use of thematic

analysis was important to us due to the method’s relevance

and power in “seeking to understand a set of experiences,
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thoughts, or behaviors across a data set,” and its design to

focus on or shared meanings rather than “unique meanings

or experiences from a single person or data item” (Kiger and

Varpio, 2020). Thematic interpretation was considered within a

general social constructivist research paradigm, and a selection

of representative narratives was extracted to highlight the range

within each theme.

Since there was one closed-ended question regarding factor

preferences, this was coded deductively since we had already pre-

defined the factors. However, since there was much debate by

respondents on how to decide on the factors—often, respondents

could not select one factor over another and had “tied” factors—we

flexibly decided to integrate this process within our research. As

such, a mental mapping of the process was designed to help

visualize how decision-makers approach and prioritize the use of

climate information within the region. We compiled this mapping

using NodeXL, a free network analysis and visualization software

package.1

As this research is meant to offer a starting point on local

perceptions of climate information use, we feel confident in the

quality and suitability of the respondents who accepted our invite

to participate. While maximal efforts were made to conduct further

interviews, we feel reassured by the recurring themes and the

petering trend of new ideas with each additional response inferring

some level of saturation (Saunders et al., 2018). As caveats, we again

note that our sampling method meant that we were able to only

draw perspectives from a diverse sub-sample and as such we are

not able to make generalized conclusions about the Caribbean-

wide population of interest nor attain quantitative representation

of national nor sectoral interests. As well, we were only focused on

the perspectives of a wide range of persons within our sub-sample

and have not focused on the inter-comparability of individuals’

efforts or backgrounds, the scope of climate information use nor

the extent of climate-related decisions taken by these individuals.

Lastly, while all efforts were made to gain some insight from

persons in many climate-related sectors, we are aware that this was

not entirely possible both due to the intersectional nature of climate

within different spheres of Caribbean action (there may be areas

which we were not aware of), and that there were persons who

either did not respond to our contact or could not participate in

our research.

4. Findings

4.1. Understanding the terms DRR,
adaptation and resilience

Respondents were asked to discuss their perspectives of the

terms DRR, adaptation and resilience, noting the range of climate-

related decision-making across different timescales. Interview

responses show some difference in attention to the various terms,

due to core responsibilities, donor interest and/or recent events,

and some interchangeability in their use.

1 NodeXL software, https://www.smrfoundation.org/nodexl.

One respondent mentioned that there were no formal

definitions of these concepts used by their organization and they

were “guided by those used by organizations such as IPCC” (ID05).

For others there were a range of definitions and attribution of the

concepts to different ministries, departments, agencies, institutions,

or sectors with relevant mandates (IDs 1, 3–4, 7, 15–16, 18–19,

21–22, 24). It was stressed that effort on these varying decision

timescales may also be dependent on or “divided in terms of which

agency leads on that agenda . . . [and] the importance of the agenda

depends on other political factors” (ID03), and it could likely be

“project focused” (ID03). Specifically, there was a perspective that

donor agendas and related financing may be available only on

certain topics (IDs 3, 13, 17–19, 21), which may conflict with

local priorities for current action. As well, it was highlighted

that while climate change is a larger concern beyond a focus on

extreme weather events—” it’s not [only] hurricanes” (ID11)—at

the same time, there was an increased awareness and channeling of

climate-related funding, particularly due to recent extreme events.

Although the impacts of disastrous storms within the region were

felt to signal attention and the need for assistance to focus on

resilience and longer-term adjustments in policy, some respondents

still questioned whether there was sufficient attention to shorter-

term measures relating to DRR and preparedness.

In terms of the utility and focus of concepts, resilience

was noted as perhaps a “better term to encapsulate everything”

(ID04), especially considering other development efforts on the

Sustainable Development Goals and the blue economy. Resilience

was perceived as “more flexible” (ID04). However, there was a

range of interpretations of the concept, and concern was expressed

about politicization, as resilience seems to be a “word and concept

championed by [certain leaders] . . . after [2017’s Hurricane]Maria”

(ID03, also brought up by IDs 12, 17–19). Further, it was

suggested that resilience could be just a “label” (ID02), especially

since the Caribbean was already considering longer-term changes

(e.g., certain building requirements and changing infrastructure

accordingly). One respondent was concerned that “we will never

achieve resilience since the goal post is always shifting” (ID01).

One manifestation of a DRR vs. adaptation focus was related to

responsibility of effort, as “historically countries have taken the

responsibility of DRR” while responsibility for adaptation rested

with the international community and developed countries (ID24).

Interchangeability in use of the terms DRR, resilience and

adaptation depended on the person asked, the sector, and the

country (IDs 3–5, 7, 13, 15, 17, 22). Respondents mentioned that

while more technical persons may be aware of differences and

timescales within these discussions, there was a sentiment that

senior officials and those in ministerial capacity may not. This

could be due to the general “public understanding of science and

. . . climate change” (ID11, also raised by IDs 13, 15), and whether

there is an appreciation of differences between climate variability

vs. climate change. Finally, concern was noted about attribution;

“tendency to attribute to climate things [that] are not climate but

our own [actions]” (ID11). In summary, our results show diversity,

e.g., one respondent felt that perceptions are “completely different

depending on country” (ID03) and as such these perspectives are

not meant to generalize the response of any one country or the

wider region.
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Considering the backgrounds of respondents based on Table 1,

persons with an international background seemed more inclined to

mention issues relating to donor agendas rather than those with

a local background. As well, international respondents working

within the Caribbean space highlighted the politicization of the

term resilience more than local respondents.

4.2. Understanding the use, nature, and
source of climate information

Of the 26 respondents, 12 persons suggested that they use

climate information either directly or in customary practice within

their work. Many persons mentioned not being specifically trained

on using climate information, but that they might seek it for

a particular decision or discussion. Others noted that climate

information was embedded within organizational functions, e.g.,

their role warranted “automatic inclusion of climate information

. . . [since] funding agencies need to see evidence” (ID01). Climate

information was also highlighted as a required element for their

work since the “focus is on making communities more robust”

(ID03). Further, it was mentioned that while some might be aware

of the utility of climate information, its actual use in decisions may

not be up to the choice of the respondent.

In defining climate information, responses included outlines

of the several types of data necessary for many climate-related

decisions within the region on different timescales, however,

some were hesitant in defining it or being explicit about it.

One respondent described climate information as “everything that

empowers persons to build their own resilience. Science, climate

series, instrumentation to empower agencies [and] industries, which

helps them build their own resilience, and build their own knowledge

base” (ID01), noting that despite any definition there are various

levels of comprehension, and that “information is only as good

as understood by receiver” (ID01). This sentiment of climate

information awareness and utility was echoed in other responses, as

it was considered imperative that information should reach the user

in a form that they could understand, especially when considering

the local public and private sector understanding of science (IDs

11, 13, 15). Moreover, the term “information” often implied that

raw data needed to be formatted or translated in some way (IDs

1–2, 18–21, 23).

When asked about where they sourced climate information,

respondents mentioned efforts by their respective NMHSs, the

Caribbean Institute for Meteorology and Hydrology, the 5Cs,

as well as the Climate Studies Group of the University of the

West Indies in Mona, Jamaica. The international community was

“usually seen as an authority” (ID02). Also, while respondents

who routinely use various aspects of climate information seemed

confident about their sourcing and the types of data available, one

person used search engines to find information, even using proxies

of data for other countries for local estimates. Respondents who

were more aware of climate information, noted the differences

between timescales and their relevance for decision-making. For

instance, contextual “seasonal and short-term information . . .

[was required] for making decisions about preparedness” (ID03).

Effort to obtain finer spatial and temporal resolution data was

noted, for both shorter-term and longer-term global climate

model projections, as current data were often too coarse for

specific locations or even entire islands (ID05). Respondents

highlighted that user-related challenges of accessing and applying

this information (IDs 2–3, 5, 12, 17), and compatibility with

socio-economic and other interdisciplinary data (IDs 12, 20, 22),

sometimes outweighed the need for specificity. Data management

concerns were highlighted by seven persons.

Based on the summary of respondents in Table 1, it seems

that there was a general interest and necessity of understanding

and using climate information, even by respondents who did

not suggest that they used it directly or daily within their work.

Although those with current use offered more context of the

sources and nature of climate information, there was a common

element of challenges of using available climate information.

4.3. Factors influencing climate information
use in the Caribbean

4.3.1. Barriers
Regardless of the extent to which they currently use climate

information, respondents were asked to identify barriers, i.e.,

factors which may likely hinder the ability of local agencies to use

climate information. Only two participants did not offer responses

to this question, and respondents were able to suggest more than

one factor, if necessary. There were four main categories of barrier

factors emerging from a total of 63 perspectives by respondents:

application and utility of climate information, awareness and access

of climate information, political and policy issues, and resource

constraints. A description of these categories and a selection of

narratives for each of the themes is given in Table 3.

Three of the themes, application/usability, awareness, and

political/policy concerns, received almost the same number of

mentions by respondents. Political or policy-related concerns

were the most cited (with 18 mentions), with challenges

including a changing government alignment (due to shifts in

political/ministerial regime), an “inability to involve politicians,”

and limited political mandate to encourage climate information

(e.g., “minimal mandate” and “doing as in the past”). Other barriers

that werementioned include a general “siloed approach” to focusing

on priorities within the region (e.g., “gap between knowledge and

implementation,” “hard to connect impact and climate information,”

communication problems, and competition with other priorities

(e.g., “climate not seen as economic,” “[perception of more pressing]

development concerns”).

Application/usability-related barriers were mentioned 17 times

by respondents. This broadly included limitations related to the

format in which the data is presented for analysis or interpretation

(e.g., “how do you use that data for your purposes,” “[need] form

that is applicable,” “format not understandable”), as well as the need

for better interpreting of the data (based on respondent references

including “translating this raw information” and “[challenge to]

interpret the messages”). Specific factors relating to the challenges

of “visualization,” “real-time availability” and “certainty” of data

were also mentioned, and through discussion the appropriateness
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TABLE 3 Selection of narratives on the barriers of climate information use.

Summary factor Description Selection of narratives

Challenges of climate
information usability and
applicability

Respondents mentioned challenges relating to the limited
usability and applicability of available climate information
due to presentation and available formats, as well as the need
for translating or interpreting the data

— “It’s one thing that you’re in a sector that rainfall patterns can change,
and you see a graph, but how do you use that data for your purposes?
Having the capacity to not only receive [climate information] but move
beyond this” (ID16)

— “Presented in technical and scientific language . . . is how it applies
to me easily identifiable? [Need] capacity to understand information”
(ID21)

— “[Need for] training the trainers... [Need] to make people more
skilled to understand and interpret the messages providing the key
information” (ID23)

— “Climate information needs to be presented in ways that relate to their
imperatives” (ID6)

— “Need something easy to refer to . . . [problem is that climate
information is] collected for different reasons, difficult for
comparisons” (ID17)

— “[Climate information is] specialized information not readily
consumed by everyone . . . Not everyone in research and ministries can
use. . . needs expertise [for] translating this raw information” (ID9)

— “Still some [areas] where research has not yet been done. The less
information that comes from your regions the less contributions that
will be included in international reports. The Caribbean is
under-represented in papers that IPCC reviews” (ID13)

Challenges of climate
information awareness,
availability, and access

Respondents mentioned challenges relating to not being
aware of what climate information is available, or not sure of
where to look, or not having access to information. Problems
of data-sharing and compatibility across differentiated data
platforms, the challenge of understanding uncertainty, as
well as the need for dissemination and outreach were also
mentioned

— “Not knowing where to go for information; challenge of hunting down
information . . . Poor culture of sharing information across agencies,
ministries. If they know there’s information readily available then will
seek out. A lot of work being done to collect interesting information,
but not packaged to be easily shared to end users, and little investment
of wanting to share” (ID4)

— “Sometimes you have too much information, not sure what to believe
. . . we don’t dedicate people to dissemination and outreach” (ID24)

— “Lots of information out there; what information is being used, is it
usable? . . . Challenges of data gaps and data access” (ID22)

— “Challenges of data sharing . . . in Europe there is a public value of
databases” (ID19)

— “Misinterpretation of uncertainty and understanding what it means
within context” (ID15)

Challenges related to political
and policy issues

Respondents mentioned challenges relating to the changing
alignment of the relevant organizations and/or government
in terms of political cycles, challenges related to the framing
of climate information/climate change within the context of
other societal issues, as well as the siloed nature of
responding to climate change

— “Changing head of government and organization not always good.
Changing alignment” (ID5)

— “If . . . there is a way to do things differently from in the past” (ID7)
— “How is climate [change/] information different from other social

issues, poverty and development? Climate change is crosscutting, but
it can’t be distracted by something difficult to understand” (ID7)

— “Siloed policymakers . . . Don’t bring them in at the end, should be there
at the start” (ID20)

— “Until the environment becomes an important issue, then people in
government will pay less attention to it. . . Climate doesn’t move until
it becomes an economic issue” (ID11)

— “Politicians are afraid of the impact of science on their bottom line,
likely the next election” (ID6)

Need for additional resources Respondents mentioned challenges related to insufficient
resources and capacity to use/support climate information
(i.e., human capacity, financial, and technical/technological)

— “[Need] financial resources to support staff. Downloading data need
technology and hard resources” (ID7)

— “Capacity constraints, planning. Not using information and data in
planning. Not technical, but human capacity. People not having time
to have proper planning” (ID3)

— “[Challenges of] cost, maintenance, lack of human capacity . . . how to
do the analysis and have that training” (ID25)

— “Capacity constraints [related to] translating raw information” (ID9)

This table offers selection of narratives relating to the posed question, “what are the barriers, i.e., factors which may likely hinder the ability of local agencies to use climate information?” 24 of

26 interviewees offered a response. Respondents were able to suggest more than one factor, if necessary.

or relevance of the data for the small islands of the region (e.g.,

“limited output from region”) was also mentioned.

A low level of awareness of climate information in the

region was also deemed a significant barrier, with 17 mentions

by respondents. This included speculation that local agency

officials may not know that data exist (e.g., “[limited] awareness

of what is available,” and “lack of awareness”), or, if they

did, they would not know where to access it (e.g., “where to

go for climate information,” “[need readily] identifiable data,”

“limited dissemination and outreach”). Respondents stressed access

problems, and challenges with data management and sharing,

nationally and at the regional level, were also stated as barriers.

These concerns related to institutional reluctance to share

data (e.g., “challenge of sharing data,” “difficulty with national
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data”), possible “institutional jealousy,” and lack of legislation to

encourage sharing and ease of management. Connecting climate

information with other data was also found to be difficult due to

different platforms and associated challenges of multi-disciplinary

datasets (e.g., “different info platforms,” and “limited availability of

other data”).

Resource constraints rounded out the barriers with 11

mentions, mostly referring to human resource capacity

concerns (respondent references including “human capacity

constraints,” “capacity to utilize,” “training needs,” and “education

system”). Financial and technical constraints (e.g., “data and

analysis skills” and “adaptation to new technologies”) were also

specifically mentioned.

While respondents who did not directly use climate

information offered contexts of challenges relating to awareness

and application, as expected, similar issues were also raised by

those more familiar with climate information. There did not

seem to be a discernible difference of issues raised by respondents

with a local compared to international background—both groups

mentioned shared challenges, including those relating to human

resource capacity, changing political alignment, and a data

sharing problem.

4.3.2. Enablers
Respondents were also asked to identify enablers, i.e., factors

which they believed would likely encourage the ability of local

agencies to use climate information for climate-related decisions;

only one person did not offer a directed response. Using their

own words, Table 4 summarizes the suggestions from the 25

respondents who answered this question. Based on recurring

themes, these factors have been categorized into four areas:

contextual relevance, application, translation and training, basic

awareness, and access, and other. As with the barriers, respondents

were allowed to suggest more than one factor, if necessary.

Most of the factors suggested by respondents focused on the

need for improved local and sectoral contextual relevance (30

suggestions). Narratives included the need for data that is of

relevance to a small island setting (e.g., “need to work within small

island needs,” and “[make] relevant at local scale”). As well, a better

understanding of the direct utility, as well as economic bottom

line/costs and benefits, of climate information was also highlighted

(with respondent comments such as “need quantifiable impact,”

“connecting data and economy,” “connecting to socio-economic

data and impacts,” “understanding associated risk,” “direct utility,”

“illustrating value,” “impacting pockets,” “impacts cost money,” and

“[need to] relate to costs”). Respondents mentioned having climate

information as well as key partners and stakeholders associated

with such information engaged and included at early or “integral”

stages of decision-making processes. In addition, “making climate

information a requirement” in certain decisions and the project

process could be helpful.

Respondents also mentioned the influencing nature of

improved climate information application, translation, and

training, with 12 suggestions in this category. Importantly,

perspectives included the need for improved awareness of how

to apply the available climate information (e.g., “knowing how to

apply”), as well as the need for improvements in the formatting and

presentation of information in a way better understood by many,

including policymakers (e.g., “translating scientific knowledge,”

“need simplified version”).

Several enabling factors were awareness-related (10

suggestions) including improved “awareness of the existence”

of relevant types of data, “knowing where to go” and having

“official/verified sources,” “access to timely data,” and as well the

need for “dissemination and outreach,” perhaps through social

media or civil society.

Enablers related to recent events were mentioned by four

persons—several respondents mentioned that a renewed

attention to climate information occurs just after extreme

weather events (and a lack of interest otherwise). Specific

motivations relating to funding, including the option to

“incentivise resilience building,” were also suggested as

enabling factors.

Considering the background of respondents, while persons

from both local as well as international backgrounds felt that

a better understanding of the utility of climate information

could assist local and sectoral contexts for improved awareness

of use, those with local backgrounds more often had the

suggestion to connect climate information to the economic

bottom line. Local respondents also highlighted the role of

recent events in bringing attention to the use of climate

information, and discussed the role of social media, youth, and

community organizations, as well as improving the stakeholder

engagement process.

4.3.3. Factor preferences
To better understand the relative importance of factors,

respondents were asked, “what are the factors that would drive

the demand or use of climate information for various climate-

related decisions?” As per Section 3, we offered eight main factors—

financial, technical, capacity/personnel, legislative mandates, loud

voices and champions, international drive, local awareness of

climate information, donor attention, as well as “other”—to be

ordered from most influential (i.e., first preference) to least

influential/least preferred. While all participants answered this

question and used at least one of the factors on the list, some found

it difficult to choose just one factor over another in preference.

Some respondents judged factors at the same level, and/or offered

reasons for the difficulty in placing certain factors higher or lower

than others.

Financial factors were included by almost all participants on

their list (24 persons out of the 26 interviewed). It was first preferred

by nine respondents (IDs 2, 4, 11, 12, 13, 15, 19, 22, 24), and

second preferred by five respondents (IDs 1, 9, 17, 18, 26). Many

respondents understood “finance” as “national sources” noting that

having a local source of funding, especially outside/after an external

funding cycle, could in their view be an important influencing

factor for the sustained demand and use of climate information.

Donor attention also was a very highly preferred factor, with eight

persons listing it as a first preferred option (IDs 8, 9, 11, 12, 17,

20, 22, 24). Two respondents listed “donor attention,” related to the

influence of current donors on the issue of climate information,
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TABLE 4 Selection of narratives on the enablers of climate information use.

Summary factor Description Selection of narratives

Improved contextual
importance

Respondents described the need to have better
context of the climate information available, in
terms of localized and sectoral importance

— “Talking or working between stakeholders and provider to build trust and
language, and filter out what is not usable to make sector relevant” (ID10)

— “[If you can show] how it impacts their pockets and safeguarding investments”
(ID13)

— “Not enough localized information . . . [need to be] relevant at local scale and
used to connect to adaptation response” (ID21)

— “Proof of the pudding. Need to show that the utilization of this information
can impact institutional bottom line. Need to convince minister of X, or
funding agency to use it. Being able to show direct utility” (ID6)

— “Policy platforms need to have a real space for scientists to get climate
information on the agenda. . . [use of] ministerial councils” (ID7)

— “Scenario planning. When they are setting their budgets, thinking of which
programmes they want to continue with, to show them an approach to
planning that will highlight scenarios. And show impacts. . . people have a lot
of experience and tacit knowledge of how to do things, [but need to] make it
more tangible for them” (ID3)

— “Requirement of climate information is a major factor” (ID1)

Improved application,
translation, and training

Respondents described the benefit of knowing
how to apply climate information, as well as its
presentation in less scientific and more usable
formats. Training to use this information was also
important

— “Knowing how to apply [climate information], [need] level of how to use this
(ID17)

— “Need for scientists to show information presentable to non-scientists . . . how
do we bring [it] across in a way to be accepted?” (ID6)

— “Translating scientific knowledge [into something] that politicians can
understand. . . fancy technical words difficult for policymakers” (ID18)

— “Format and how the message is formulated. Climate providers and
intermediaries need to make more efforts to adapt the message and the format
to the sectors that they are trained to reach” (ID24)

— “Climate and its impacts still an optional study area, when it should be
compulsory.” (ID25)

Improved basic knowledge
and access

Respondents mentioned the need to at least be
aware/know that the data existed, and where to
look for the data. As well, having ready access to
climate information was important

— “Knowing that the data exists” (ID16)
— “If you want to plan and make informed decisions, need data to help them do

that” (ID4)
— “Access to... information on a regular and timely basis” (ID2)
— “Making extremely easy to access data, something that they can do” (ID3)
— “Social media and digital media can assist, search for something and you

can find”; “Youth and community organizations [offer] wider acceptance of
climate information at societal level [allowing that a] basic knowledge level of
climate change is met” (ID24)

— “So much information, some are very different sometimes, information
sharing is a challenge. Question of how we as a country do data generation,
collation and access is a key pathway to more effective use of climate
information and its application” (ID22)

— Data policy . . . look for this to see how it hinders accessibility and sharing
(ID16)

— “Awareness at highest political agency . . . [need] massive increase in public
awareness, needs to be a demand from a public” (ID10)

Other Additional enablers included the motivation to use
climate information due to the recency (there may
be upticks in use post-recent events), and funding
would be a motivating factor for use

— “We have a tendency to be driven by events” (ID11)
— “Stakeholders have indicated a lack of interest in climate information except

weather reports during the Atlantic Hurricane Season” (ID26)
— “Build financial structures to build this up without a need for external

funds” (ID10)

This table offers selection of narratives relating to the posed question, “what are the enablers, i.e., factors which may likely enable the ability of local agencies to use climate information?” 25 of

26 interviewees offered a response. Respondents were able to suggest more than one factor, if necessary.

as second preferred (IDs 6, 26), while five listed the factor as

third preferred (IDs 2, 4, 5, 16, 21). Related to these, the factor

“international drive” which referred to the global attention to

climate change and climate information, was listed as first preferred

by six respondents (IDs 1, 3, 5, 8, 21, 22), and second preferred

by three persons (IDs 11, 24, 25). Respondents mentioned that a

wider international focus on applications which might require the

use of climate information could influence national or regional use

of climate information.

Champions of climate information were also seen as an

influential factor: four persons mentioned it as their first preference

factor (IDs 1, 6, 14, 25), and three persons thought it to be second

preferred (IDs 7, 8, 23). This factor was described as the influencing

nature of a wide range of activism at various levels by local, regional,

and international persons (politicians, scientists, celebrities, radio

presenters) on encouraging awareness and thereby use.

While the factor “legislative mandates” was first preferred

by three persons (IDs 7, 23, 26), seven persons considered it

as a second preferred factor on their list of influential factors

driving the demand or use of climate information within the

region (IDs 3, 5, 12, 13, 15, 19, 21). This factor related to having

mandates or provisions in place to encourage the use of climate

information in various settings. In this sense, there was specific

mention of data management provisions which would not only
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FIGURE 3

Respondent preferences of 8 main factors. Figure summarizes the preferences of respondents of the 8 main influencing factors presented.

Preferences are ordered from left to right, with the first column indicating the number of persons placing the particular factor at first preference, the

second column indicating the number of persons placing the particular factor at second preference, and so on. The colors of the boxes are

associated with these numbers, with green boxes reflecting more persons having that preference, and red boxed reflecting less persons having that

preference.

encourage agencies to collect and use climate information, but also

share data with other agencies/ministries, either locally, nationally,

or regionally.

Respondents confirmed that the factor “capacity/personnel”

or having “bodies in the office” to work on applications utilizing

climate information, as well as having the skills/training of the

workforce to understand its potential and to use it, was a concern.

The factor was first preferred by only two persons (IDs 16, 18) but

there were seven persons who thought it was a second preferred

factor on their list (IDs 2, 4, 10, 14, 17, 20, 24).

Though the factors “local awareness of climate information”

as well as “technical/technological” resources were not considered

to be the most preferred factors influencing demand and use of

climate information, there were seven persons considering each of

the factors as third preferred.

While these preferences serve to showcase the experiences

of local respondents, given the high proportion of respondents

with such backgrounds, it is of interest to consider the varying

preferences of the 6 international respondents that we interviewed:

donor attention, capacity/personnel, finance, international drive,

local awareness of climate information, and legislative mandates.

We have tried to summarize these results within Figure 3.

4.3.3.1. Additional factors

While many persons confirmed that the eight factors list

above were among the strongest possible sources of influence

for using climate information, some respondents also suggested

that there were other notable factors to consider apart from

these eight. In total, seven additional factors were mentioned:

political mandates/will, recent events/local experience, reporting

requirements, leadership, trust between stakeholders, social

capital/education, and local canvassing. Three of these additional

factors were highly preferred, relative to the other factors on this

list—recent events/local experience, political mandates/will, and

report requirement.

During the discussions, six respondents (IDs 1, 5, 8, 15, 17,

26) felt the urgency of recent events highly influenced desire to

utilize climate information in local decision-making efforts. This

is because particularly devastating events which occurred locally, or

even regionally, encourage the national public and decision-makers

to demand attention to climate-related decisions. Respondents (IDs

1, 4, 6, 7, 10) suggested that political will was a strong motivating

factor, based on the resolve of politicians to ensure that the effective

use of climate information was seen as a high priority of effort.

Having such a force in place could eclipse other factors generally

seen as positive such as funding or international drive. As well,

if there was an obligatory requirement to use climate information

within daily work and reporting structures, this would surely have

an advantage of climate information being more and better used

within the region (IDs 18, 22). They noted that its current use is on

a voluntary basis, and given limited human and technical resource

capacities, this may fall low on the priority list of activities and

simply not happen.

4.3.4. Visualizing “tied” factors
As mentioned, some respondents found it challenging to

isolate factors in terms of preferences. They often wanted to

place two or more factors at the same level since they were

unsure how/if they could place one factor higher or lower than
another, or that they felt that certain factors were connected.

As such, we allowed a “tie” of factors at the same level. To

visualize these connections, which could offer some insight

into the perceived linkages between factors, we used NodeXL
software to compile “tied” factors (laid out undirected, using

the Harel-Koren Fast Multiscale layout algorithm designed for

aesthetically pleasing and simplistically optimal mappings), as

shown in Figure 4. A “tie” was made every time a respondent

wanted to place a particular factor on the same level as one

or more other factors, depicted in the figure with a connecting

line. As shown in the figure, the thickness or weight of the

line is an indication of the number of times this association

between factors was made by different respondents—the thicker

the line, the more times respondents made the same “tie”
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FIGURE 4

Visualization of influencing factors “tied” or preferred at the same level. Figure visualizes influencing factors which are “tied” or preferred at the same

level. A “tie” was made every time a respondent wanted to place a particular factor on the same level as one or more other factors, depicted in the

figure with a connecting line. The thickness or weight of the line is an indication of the number of times this association between factors was made

by di�erent respondents—the thicker the line, the more times respondents made the same “tie” (we also indicate the number of times each “tie”

happened). The colors of the factor nodes refer to the relative preference by respondents. Figure compiled using NodeXL software, laid out

undirected, using the Harel-Koren Fast Multiscale layout algorithm.

(we also indicate the number of times each “tie” happened).

The colors of the factor nodes refer to the relative preference

by respondents.

The mapping highlights “tied” factors only based on

respondents’ perspectives. Factors such as capacity/personnel

and technical/technological were the most “tied,” with seven

persons preferring them the same (i.e., they found it difficult to

disconnect the importance of human resources and technical

resources). Likewise, having active loud voices/champions

were “tied” to local awareness of climate information by six

persons. The connection of donor attention with financial

resources is not surprising but useful to point out in this

mapping. While financial resources are generally viewed as

overall important influences, as identified in the previous

section, some respondents felt that the role of donors was

equally important suggesting that for developing countries such

as Caribbean small islands donors are inextricably linked to

funding options and play a vital role in influencing climate

information use.

Interestingly, all first preference “ties” were made by

respondents from within the region; three of the six respondents

within an international background made the specific “tie”

between the factors capacity/personnel and technical/technological.

Although the connections between factors are not directional

or causal, this visualization highlights the complex relationships

between factors that assist the use of climate information and

insight into the internal heuristics respondents use to organize

this complexity. It reminds us that encouraging the use of climate

information use requires attention to a suite of enabling factors

and conditions, rather than emphasis on any one factor. For

many respondents it is not simply a question of “more funding

is needed” or even that there is a knowledge deficit, but a

more comprehensive understanding of the intricacies of local

challenges that determine climate information demand and use in

the region.

5. Discussion

In this paper, we have discussed elements of the current

context of climate information use in the Caribbean through an

analysis of responses by 26 Caribbean-focused sectoral experts to

the aforementioned research questions. Overall, there is interest

in the role of climate information to boost the region’s arsenal of

knowledge to prepare for and respond to weather and climate-

related impacts. Yet, while even persons with limited direct use are

aware of climate information, all persons, regardless of context of

use, sectoral or national background, identify a range of barriers of

climate information use.

Based on Section 4.1, a first key finding of this study is that

respondents’ perspectives on the concepts of DRR, adaptation

and resilience show various understandings of definitions and

agreement of scope, irrespective of respondent background. While

we asked respondents to offer their understanding of each of the

concepts, few gave definitions and rather opted to discuss wider

contexts and the possibility of some level of interchangeability.

This understanding is akin to the findings of Saxena et al.

(2017) which analyzed the responses of 35 climate change donors

and project implementers in the Caribbean and found varying

interpretations of “resilience.” While our study differs from Saxena

et al. (2017) due to our wider respondent base, the outcome
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implication is similar in that different values and interpretations

could complicate “communication and action across various actors

working at different scales and in different local contexts” (Saxena

et al., 2017, 157). Increased understanding and harmonization of

the definitions and their use could facilitate improved collective

communication of gaps and needs within the region and strengthen

programmatic focus. This could include better alignment of project

aims and outcomes—how they address DRR, adaptation and/or

resilience—and potentially affect their eligibility for climate finance.

Considering the respondents’ narratives in Section 4.2, there is

broad awareness of climate information and the customary sources

of information within the region. These findings confirm that

efforts by NMHSs, the CIMH, the 5Cs, as well as the Climate

Studies Group (as highlighted within Figure 2, and in Section 2), are

likely reaching the intended end-users. However, compared to the

study by Mahon et al. (2021) which only interviewed persons from

the tourism sector, our cohort with a wider thematic/sectoral base

did not explicitly identify as many specific information sources. It

is uncertain whether this contrast of information sources could be

due to the sample or the interview process, but both studies confirm

similar barriers to climate information use including challenges

relating to awareness, application/usability of information, and a

limited capacity to utilize information (Mahon et al., 2021). As

such, despite the long history of projects/programs which have

supported provision of climate information for its use in the region

(see Figures 1, 2), there is yet a presence of stubborn barriers and

a failure to look beyond narrow assumptions about what drives

information use (Sections 1, 2).

A further key finding and subsequent recommendation is

the need for contextualized climate information, i.e., considering

both island geography and local climate-related socio-economic

influences (e.g., Skelton et al., 2018). This relates to the island

setting, as well as the packaging and dissemination of information

in ways that are tailored to, and understood, accessed, and utilized

by, diverse groups of decision-makers, across a range of timescales.

These insights reflect seminal work by Cash et al. (2003) (see

Section 2) on the importance of credibility, salience, and legitimacy

for effective use of scientific information (Cash et al., 2003, p.

8086). Firstly, interviewees described the lost opportunity of not

connecting the direct utility of climate information with local

and regional priorities (institutional bottom lines), highlighting

a lack of salience. However, a challenge to achieving usability

is the limited availability of localized information (with data

management identified as a barrier), and the current elevated

levels of uncertainty. This stirs elements of a lack of credibility,

relating to scientific adequacy of the information and/or the

credentials of the information providers. As one official put

it, there was a “principle of optimal ignorance . . . [as it is]

better to be roughly right, than precisely wrong.” Further, as

expressed by one respondent, “information is only as good as

understood by receiver.” This signals the need to better understand

challenges relating to the interaction between awareness or

observation of climate information, and its reception by the

user community. As well, this insight underscores the need for

improved translation of climate information into more usable

formats (Marx et al., 2007; Lemos et al., 2012) and the specific

need for encouraging a space for climate science translators

(Enenkel and Kruczkiewicz, 2022) to assist with making climate

science findings more accessible or useful for the community

of practitioners.

Another key finding relates to the focus on donor attention

and international drive, raising questions of legitimacy (i.e.,

perceived levels of representation, bias and/or participation in

the information process). Although the term legitimacy was

not specifically mentioned within the discussions and does not

explicitly appear as a barrier or an enabler, the factors “donor

attention” and “international drive” were very highly preferred

(Section 4.3.3.). As well, the mapping of “tied” factors (Figure 4)

shows that respondents considered them highly linked particularly

with financial resources. Although respondents noted the value of

international financial support and expertise, this linkage (manifest

as influence) sometimes meant that project focus may not always

align with country focus. For example, shifts in the use of the

different concepts of DRR, resilience and adaptation could be likely

driven by donors, with a recent surge in regional focus on resilience

a possible partial outcome of donor agendas. An interesting facet of

donor interventions was the apparent presence of “co-editing” (as

mentioned by an interviewee) referring to instances where donors

had already set out their plan of interventions, with cursory editing

and rubberstamping of donor project descriptions and reports

made by local counterparts to satisfy the requirement for local

input. This contrasts to the more open co-production and co-

design ideals ofmany intervention efforts (Dilling and Lemos, 2011;

Jones et al., 2017; Vincent et al., 2018; Bremer et al., 2019), and

as such draws attention to well-intentioned but likely misdirected

strategies. Several respondents mentioned that perhaps donors did

not fully understand the region or local/cultural contexts, with one

person offering the recommendation: “do not bring [local partners]

in at the end; [they] should be there at the start.”

Greater recognition of this need for localized climate

information alongside local professional and cultural

considerations is crucial. Toward these efforts, it was suggested

that there be renewed attention to highlighting and exchanging

best practices and success stories of how climate information

is used, alongside information about financial savings (i.e.,

relevance to the economic bottom line), and other socio-economic

benefits. While the general paucity of evaluation studies may

make this difficult (Wall et al., 2017), it is an area for future

priority. Furthermore, identification of the role of political

awareness and changing political alignments as barriers suggests

that climate service programs must be positioned more within

independent/autonomous policy processes and institutional

structures within the region. To minimize future challenges of

legitimacy, as regional climate producers develop potential for

local improvement and more contextualized information use

(Guido et al., 2016, 2020; Mahon et al., 2019; CDB, 2020), it would

be beneficial for experts such as those interviewed here to be more

involved with climate information and service providers and/or

regional boundary organizations to promote Caribbean ingenuity

and innovation.

Concerns about donors are also related to a wider challenge

of regional and national institutions being fragmented or siloed in

their approaches to climate change and climate information use.

Figure 2 shows that there has been a range of regional donor-

funded efforts across the years, with more than 40% of these

including a focus on climate information. However, the initiatives
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are disjointed and carried out by different donors over time. It

is perhaps with this in mind that respondents noted the need

for donors to coordinate more effectively and reduce elevated

levels of consultation fatigue and duplication (especially given

low human resource capacity levels) and minimize the risk of

promoting poorly aligned agendas. Some respondents also noted

the need for renewed regional collaboration, particularly in the

context of SIDS, given opportunities to further develop discussions

and alignment with Pacific SIDS. In addition, respondents

suggested that states and the region as a whole work to balance

climate issues with other development priorities more effectively

(given competing interests), and develop local expertise to take

ownership of issues, rather than rely on external approaches

and consultants.

Respondents also noted the role of human resources as

a constraint for using climate information (see Table 3). The

sparse numbers of overall staff, especially in climate services,

is perhaps distinctive about SIDS/small states. However, human

resource requirements also feature in, for example, European

countries, where critical enabling factors were identified as

“the existing level of resources, capacity, and expertise in

the organizations” (Bruno Soares and Dessai, 2016, p. 99).

Furthermore, Caribbean interviewees mentioned elevated levels

of attrition within government agencies despite significant

investments in skills training. Figure 4 highlights the relevance

and strong connections of this factor with technological resources,

financial resources, and local awareness of climate information.

Thus, together with financing and data salience and credibility,

there also needs to be a complementary focus on investing in local

staffing and their skills.

Collectively, our results highlight numerous barriers and

enablers that relate to credibility, salience and legitimacy and the

need to address these through improved co-production processes.

These goals reinforce the need to focus on strengthening capacity

(and in some cases the remit) of NMHSs and regional boundary

organizations to work across boundaries, recognizing that a focus

just on the information deficit model of uptake will not be enough.

This requires climate scientists and the users of climate information

to engage more and to create better enabling conditions to bring
this about: to listen, understand and respond to the local and
sectoral needs of the region (Guido et al., 2016, 2020; Porter and

Dessai, 2017; Gerlak et al., 2018; CREWS, 2019; Mahon et al.,

2019; Matthews et al., 2020). In this vein, an important initiative

is the Consortium of Sectoral Early Warning Information Systems

across Climate Timescales (EWISACTs) (see CIMH, 2018; CDB,

2020; Figure 1), designed to improve sectoral alliances for climate

resilience and develop a range of sector-specific climate products.

While such an alliance requires attention to both the climate
information provider and user sides to effectively share what is
“credible, usable, and relevant,” it also requires broader social

support and institutional design and incentives to change (Porter

and Dessai, 2017).

To this end, the key roles of established factors such as loud

voices/champions and legislative mandates, as well as respondent-
suggested political will and leadership, and the influence of system

shocks are noted as significant enabling factors in the form of

catalyzing conditions (Ara Begum et al., 2022; New et al., 2022).

While respondents did not identify where these loud voices should

come from, the prominence of critical climate-sensitive sectors

such as agriculture, fisheries and tourism could be a starting point

for seeking and encouraging champions. Interestingly, there may

be several benefits from a renewed focus on the tourism sector due

to its crucial position in the region, its dependence on the climate

and private sector perspective on achieving a cost-effective value

of climate information, and the high potential for public-private

partnerships (for example, see Matthews et al., 2020; Mahon et al.,

2021).

In terms of policy drivers, high level political will to

promote more informed climate information use could have

widespread effects throughout decision-making structures in

countries. However, since many of the current conversations are

retained within technical groups, this limits the awareness and

motivation of politicians to improve the visibility and use of climate

information. While the Caribbean Meteorological Organization

(CMO) has plans for increased inter-ministerial discussions and

sectoral strategic plans (Laing, 2021), there is a need to leverage

these existing governance structures, learning from empirical

evidence of barriers and enablers, to further coordinate a coherent

strategic approach to adaptation in the region (Thomas et al., 2019).

It is evident that there is yet a clear need for Caribbean governments

to be more direct and detailed in their climate-related projects,

programs, and policies.

Lastly, while this research has offered localized experiences

and narratives regarding the wide possibilities of barriers and

enablers of climate information use within the region, we recognize

that having more climate information, or even having such a

basic knowledge of experiences, is not sufficient to enable efficient

uptake of climate information. This study does not suggest

that Caribbean people per se are responsible for the ongoing

challenges of climate information use within the region; rather,

it reinforces the point that there are many interlinked enabling

and catalyzing conditions that play a role in the awareness,

applicability, and use of climate information. As well, while many

of these conditions may have been exposed within this study,

there are wider socio-economic and legacy structures in place

within the region which mediate the observed conditions. These

discussions merit consideration but are outside the scope of

this study.

6. Conclusion

This research has investigated Caribbean-focused

perspectives on the demand for and use of climate

information within the region. Empirical evidence from semi-

structured interviews was used to examine the understanding

of common terms within the scope and timescales of

climate-related decisions, the sources of and how climate

information is understood, complemented by detailed local

perspectives on barriers and enablers which mediate climate

information use.

While Caribbean SIDS face severe climate impacts, locally

relevant research on how climate information is viewed has been

limited. This research provides insights which could not only

assist climate adaptation processes within the region, but also offer

relevance for other SIDS. We note that this study complements
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existing research—Caribbean initiatives have been developing

and pursuing a range of climate-related efforts—and within this

process, the utility and importance of climate information is

evident. However, respondents identify numerous barriers, many

of which are well-established in the literature and persistent over

time. Viewpoints on Caribbean contexts of climate information

use underscore the fact that knowledge itself is not tantamount

to immediate mobilization and uptake. The perceptions captured

in this research highlight the importance of greater focus on

developing locally appropriate agendas of action that are clear

about their goals, across multiple timescales. Consideration of the

range of enabling and catalyzing conditions identified for effective

utilization of climate information is necessary, particularly the

need for tailored capacity strengthening, focus on roles of political

factors and champions, co-production, and donor coordination.

As well, it should be noted that since many of the barriers

identified and confirmed within this study are similar to findings

in other regions, there is a wider research need to reflect on

the persistence of certain factors and conditions and the impact

that this may have on making global progress on adaptation

and resilience.

As the Caribbean continues to face climate-related challenges,

greater attention is needed on limiting the persistence of

barrier factors and encouraging supporting factors, in tandem

with better understanding and attending to the availability

and accessibility of locally relevant climate information. Such

an improved focus on enabling and catalyzing conditions of

climate information use should enhance the design of an

effective adaptation agenda and signal the need for increased

and improved attention to SIDS as likely canaries in the climate

coal mine.

Data availability statement

The data that support the findings of this study are available

from the corresponding author, DSD, upon reasonable request.

Ethics statement

A Research Ethics Review was completed, within which the

research was deemed low-risk, and as such did not require formal

review and approval by the LSE Research Ethics Committee. The

participants provided their written informed consent to take part

in this study.

Author contributions

DSD, DC, and SD contributed to conception and design of

the study. DSD designed the interview protocol, undertook the

interviews, performed the data analysis, and wrote the first draft

of the manuscript. DC and SD provided substantial manuscript

rewrites, comments, edits to all sections, and elements of the

manuscript. All authors contributed to manuscript revision, read,

and approved the submitted version.

Funding

Financial support was received from the UK Economic and

Social Research Council (ES/R009708/1) through the Centre for

Climate Change Economics and Policy (CCCEP). DSD and DC

acknowledge funding from the Grantham Foundation for the

Protection of the Environment.

Acknowledgments

We are extremely grateful for the time, consideration and

perspectives of interviewees and other contacted persons, and

advice from regional and international partners including Shelly-

Ann Cox, Jacqueline Spence-Hemmings, Crystal Upperman,

Cédric VanMeerbeeck, Ronald Jackson, Michael Hendrickson, and

Ilan Kelman. We appreciate the comments and insights from Sara

Mehryar, Kate Gannon, Swenja Surminski, Timo Leiter, and others

at the Grantham Research Institute Sustainable Development

Seminars, as well as two reviewers.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Adams, W. C. (2015). “Conducting semi-structured interviews,” in Handbook of
Practical Program Evaluation, eds K. E. Newcomer, H. P. Hatry, and J. S. Wholey
(Hoboken, NJ: Jossey-Bass), 535–556.

Ara Begum, R., Lempert, R., Ali, E., Benjaminsen, T. A., Bernauer, T., Cramer,
W., et al. (2022). “Chapter 1: Point of Departure and Key Concepts,” in Climate
Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working
Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate
Change, eds H.-O. Pörtner, D. C. Roberts, M. Tignor, E. S. Poloczanska, K.

Mintenbeck, A. Alegría, et al. (Cambridge, UK and New York, NY: Cambridge
University Press), 121–196. Available online at: https://www.ipcc.ch/report/
ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter01.pdf (accessed August
13, 2022).

Archibald, M. M., Ambagtsheer, R. C., Casey, M. G., and Lawless, M. (2019). Using
zoom videoconferencing for qualitative data collection: perceptions and experiences
of researchers and participants. Int. J. Qual. Methods 18. doi: 10.1177/16094069198
74596

Frontiers inClimate 17 frontiersin.org

https://doi.org/10.3389/fclim.2023.1022721
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter01.pdf
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter01.pdf
https://doi.org/10.1177/1609406919874596
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org


Dookie et al. 10.3389/fclim.2023.1022721

Barnett, J., and Dessai, S. (2002). Articles 4.8 and 4.9 of the UNFCCC:
adverse effects and the impacts of response measures. Clim. Policy 2, 231–239.
doi: 10.1016/S1469-3062(02)00023-2

Betzold, C. (2015). Adapting to climate change in small island developing states.
Clim. Chang. 133, 481–489.

Birch, T., and Simpson, M. (2011). Climate change economics on a small island:
new approaches for Tobago Policy pointers. IIED Briefing Paper 4, 17087.

Bishop, M. L., and Payne, A. (2012). Climate change and the future of
Caribbean development. J. Dev. Stud. 48, 1536–1553. doi: 10.1080/00220388.2012.6
93166

Blicharska, M., Smithers, R. J., Kuchler, M., Agrawal, G. K., Gutiérrez, J.
M., Hassanali, A., et al. (2017). Steps to overcome the North-South divide in
research relevant to climate change policy and practice. Nat. Clim. Chang. 7, 21–27.
doi: 10.1038/nclimate3163

Bremer, S., Wardekker, A., Dessai, S., Sobolowski, S., Slaattelid, R., and van der
Sluijs, J. (2019). Toward a multi-faceted conception of co-production of climate
services. Clim. Serv. 13, 42–50. doi: 10.1016/j.cliser.2019.01.003

Briguglio, L. (1995). Small island developing states and their
economic vulnerabilities. Pergamon World Dev. 23, 1615–1632.
doi: 10.1016/0305-750X(95)00065-K

Brugger, J., Meadow, A., and Horangic, A. (2016). Lessons from first-generation
climate science integrators. Bull. Am. Meterol. Soc. 97, 355–365.

Bruno Soares, M., Alexander, M., and Dessai, S. (2018). Sectoral use of
climate information in Europe: a synoptic overview. Clim. Serv. 9, 5–20.
doi: 10.1016/j.cliser.2017.06.001

Bruno Soares, M., and Dessai, S. (2016). Barriers and enablers to the use of
seasonal climate forecasts amongst organisations in Europe. Clim. Change 137, 89–103.
doi: 10.1007/s10584-016-1671-8

Bush, M. J. (2018). Climate Change Adaptation in Small Island Developing States.
Hoboken, NJ: Wiley-Blackwell.

Campbell, J. D., Taylor, M. A., Stephenson, T. S., Watson, R. A., and Whyte, F. S.
(2011). Future climate of the Caribbean from a regional climate model. Int. J. Climatol.
31, 1866–1878. doi: 10.1002/joc.2200

Cash, D. W., Clark, W. C., Alcock, F., Dickson, N. M., Eckley, N., Guston, D. H.,
et al. (2003). Knowledge systems for sustainable development. Proc. Natl. Acad. Sci.
USA 100, 8086–8091. doi: 10.1073/pnas.1231332100

CDB. (2020). Caribbean Development Bank, Barbados. Available online at: https://
www.caribank.org/publications-and-resources/resource-library/publications/state-
caribbean-climate

Chen, D., Rojas, M., Samset, B. H., Cobb, K., Diongue Niang, A., Edwards, P.,
et al. (2021). “Framing, Context, and Methods,” in Climate Change 2021: The Physical
Science Basis. Contribution of Working Group I to the Sixth Assessment Report of
the Intergovernmental Panel on Climate Change, eds V., Masson-Delmotte, P. Zhai,
A. Pirani, S. L. Connors, C. Péan, S. Berger, et al. (Cambridge, United Kingdom
and New York, NY, USA: Cambridge University Press), 147–286. Available
online at: https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_
Chapter01.pdf (accessed August 13, 2022).

CIMH (2018). “Developing early warning information systems across climate
timescales (EWISACTs) for climate-sensitive sectors in the Caribbean,” in
EWISACTS—Caribbean Regional Climate Centre. Available online at: https://rcc.
cimh.edu.bb/ewisacts/ (accessed March 26, 2021).

Commonwealth Secretariat (2021). Small States. The Commonwealth. Available
online at: https://thecommonwealth.org/our-work/small-states (accessed March 16,
2021).

CREWS, UNISDR, WMO, GFDRR, and World Bank Group (2019). Strengthening
Hydro-Meteorological and Early Warning Services in the Caribbean. CREWS
Caribbean Project Launch, A Climate Risk and Early Warning Systems (CREWS)
Regional Initiative. Available online at: https://www.gfdrr.org/sites/default/files/
publication/Overview_CREWS-Caribbean.pdf

Debels, P., Fanning, L., Mahon, R., McConney, P., Walker, L., Bahri, T., et al.
(2017). The CLME+ Strategic Action Programme: an ecosystems approach
for assessing and managing the Caribbean sea and North Brazil Shelf Large
Marine Ecosystems. Environ. Dev. 22, 191–205. doi: 10.1016/j.envdev.2016.
10.004

Dilling, L., and Lemos, M. C. (2011). Creating usable science: opportunities and
constraints for climate knowledge use and their implications for science policy. Global
Environ. Change 21, 680–689. doi: 10.1016/j.gloenvcha.2010.11.006

Dinku, T., Asefa, K., Hilemariam, K., Grimes, D., and Connor, S. (2011).
Improving Availability, Access and Use of Climate Information. World Meteorological
Organization. Available online at: https://public.wmo.int/en/bulletin/improving-
availability-access-and-use-climate-information (accessed March 14, 2021).

Dookie, D. S., Enenkel, M., and Spence, J. (2019). “From science to science-based:
using state-of-the-art climate information to strengthen DRR in Small Island States,”
in Strengthening Disaster Resilience in Small States, ed W. H. Khonje and T. Mitchell
(London: Commonwealth Secretariat), 13–41. doi: 10.14217/04f647b3-en

Dookie, D. S., and Osgood, D. (2021a). Rainy days on mondays: storm proxies,
human actions and disaster outcomes in the Caribbean. SSRN Electron. J. 1–20.
doi: 10.2139/ssrn.3759941

Dookie, D. S., and Osgood, D. (2021b). “Widening the scope of disaster
preparedness in caribbean small island developing states (SIDS): building resilience
through improving climate information,” in Small Island Developing States:
Vulnerability and Resilience under Climate Change, ed S. Moncada (Berlin: Springer
Nature), 81–111. doi: 10.1007/978-3-030-82774-8_5

Dwirahmadi, F., Rutherford, S., Ulrich, W., and Chu, C. (2013). “Linking disaster
risk reduction and climate change adaptation,” in Ash, A. J., Smith, M. S., Parry, M.,
Waschka, M., Guitart, D., Palutikof, J. P., et al. Climate Adaptation Futures (Oxford:
John Wiley and Sons), 362–370. doi: 10.1002/9781118529577.ch33

ECLAC. (20111). UN Economic Commission for Latin America and the Caribbean,
Subregional Headquarters for the Caribbean, Port-of-Spain, Trinidad and Tobago.
Available online at: https://www.cepal.org/en/publications/38620-economics-climate-
change-caribbean

Enenkel, M., and Kruczkiewicz, A. (2022). The humanitarian sector needs clear job
profiles for climate science translators now more than ever. Bull. Am. Meteorol. Soc.
103, E1088–E1097. doi: 10.1175/BAMS-D-20-0263.1

Flood, S., Jerez Columbié, Y., Le Tissier, M., and O’Dwyer, B. (eds) (2022).
Creating Resilient Futures: Integrating Disaster Risk Reduction, Sustainable
Development Goals and Climate Change Adaptation Agendas. Springer Nature. p.
257. doi: 10.1007/978-3-030-80791-7

GCA (2019). Adapt Now: A Global Call for Leadership on Climate Resilience.
Global Center on Adaptation. Available online at: https://gca.org/reports/adapt-now-
a-global-call-for-leadership-on-climate-resilience/

Gerlak, A. K., Guido, Z., Vaughan, C., Rountree, V., Greene, C., Liverman,
D., et al. (2018). Building a framework for process-oriented evaluation of regional
climate outlook forums. Weather Clim. Soc. 10, 225–239. doi: 10.1175/WCAS-D-17-
0029.1

Giannini, A., Kushnir, Y., and Cane, M. (2000). Interannual variability
of Caribbean rainfall, ENSO, and the Atlantic Ocean. J. Clim. 13, 297–311.
doi: 10.1175/1520-0442(2000)013<0297:IVOCRE>2.0.CO;2

Giordono, L., Boudet, H., and Gard-Murray, A. (2020). Local adaptation
policy responses to extreme weather events. Policy Sci. 53, 609–636.
doi: 10.1007/s11077-020-09401-3

Goddard, L., Aitchellouche, Y., Baethgen, W., Dettinger, M., Graham, R., Hayman,
P., et al. (2010). “Providing seasonal-to-interannual climate information for risk
management and decision-making,” in Procedia Environmental Sciences (Amsterdam:
Elsevier B.V.), 81–101. doi: 10.1016/j.proenv.2010.09.007

Graveline, M.-H., and Germain, D. (2022). Disaster risk resilience: conceptual
evolution, key issues, and opportunities. Int. J. Disaster Risk Sci. 13, 330–341.
doi: 10.1007/s13753-022-00419-0

Guido, Z., Knudson, C., Campbell, D., and Tomlinson, J. (2020). Climate
information services for adaptation: what does it mean to know the context? Clim. Dev.
12, 395–407. doi: 10.1080/17565529.2019.1630352

Guido, Z., Rountree, V., Greene, C., Gerlak, A., and Trotman, A. (2016). Connecting
climate information producers and users: boundary organization, knowledge networks,
and information brokers at Caribbean climate outlook forums. Weather Clim. Soc. 8,
285–298. doi: 10.1175/WCAS-D-15-0076.1

Hahn, U., Harris, A. J. L., and Corner, A. (2016). Public reception of climate
science: coherence, reliability, and independence. Top Cogn. Sci. 8, 180–195.
doi: 10.1111/tops.12173

Hallegatte, S. (2015). The Indirect Cost of Natural Disasters and an Economic
Definition of Macroeconomic Resilience Finance and Markets Global Practice
Group and Global Facility for Disaster Reduction and Recovery. Available
online at: https://openknowledge.worldbank.org/bitstream/handle/10986/22238/
The0indirect0c0oeconomic0resilience.pdf?sequence=1andisAllowed=y (accessed
September 12, 2017).

Harvey, B., Huang, Y.-S., Araujo, J., Vincent, K., Roux, J.-P., Rouhaud, E.,
et al. (2021). Mobilizing climate information for decision-making in Africa:
contrasting user-centered and knowledge-centered approaches. Front. Clim. 2, 589282.
doi: 10.3389/fclim.2020.589282

Hewitt, C., Mason, S., and Walland, D. (2012). The global framework for climate
services. Nat. Clim. Chang. 2, 831–832. doi: 10.1038/nclimate1745

Hewitt, C., Stone, R. C., and Tait, A. B. (2017). Improving the use of
climate information in decision-making. Nat. Clim. Chang. 7, 614–616.
doi: 10.1038/nclimate3378

Hochrainer, S. (2009). Assessing the macroeconomic impacts of natural disasters:
are there any?World Bank Policy ResearchWorking Paper Series, 1–41. Available online
at: http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1427628 (accessed February
01, 2023).

Hsiang, S. M. (2010). Temperatures and cyclones strongly associated with economic
production in the Caribbean and Central America. Proc. Natl. Acad. Sci. USA 107,
15367–15372. doi: 10.1073/pnas.1009510107

Frontiers inClimate 18 frontiersin.org

https://doi.org/10.3389/fclim.2023.1022721
https://doi.org/10.1016/S1469-3062(02)00023-2
https://doi.org/10.1080/00220388.2012.693166
https://doi.org/10.1038/nclimate3163
https://doi.org/10.1016/j.cliser.2019.01.003
https://doi.org/10.1016/0305-750X(95)00065-K
https://doi.org/10.1016/j.cliser.2017.06.001
https://doi.org/10.1007/s10584-016-1671-8
https://doi.org/10.1002/joc.2200
https://doi.org/10.1073/pnas.1231332100
https://www.caribank.org/publications-and-resources/resource-library/publications/state-caribbean-climate
https://www.caribank.org/publications-and-resources/resource-library/publications/state-caribbean-climate
https://www.caribank.org/publications-and-resources/resource-library/publications/state-caribbean-climate
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter01.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_Chapter01.pdf
https://rcc.cimh.edu.bb/ewisacts/
https://rcc.cimh.edu.bb/ewisacts/
https://thecommonwealth.org/our-work/small-states
https://www.gfdrr.org/sites/default/files/publication/Overview_CREWS-Caribbean.pdf
https://www.gfdrr.org/sites/default/files/publication/Overview_CREWS-Caribbean.pdf
https://doi.org/10.1016/j.envdev.2016.10.004
https://doi.org/10.1016/j.gloenvcha.2010.11.006
https://public.wmo.int/en/bulletin/improving-availability-access-and-use-climate-information
https://public.wmo.int/en/bulletin/improving-availability-access-and-use-climate-information
https://doi.org/10.14217/04f647b3-en
https://doi.org/10.2139/ssrn.3759941
https://doi.org/10.1007/978-3-030-82774-8_5
https://doi.org/10.1002/9781118529577.ch33
https://www.cepal.org/en/publications/38620-economics-climate-change-caribbean
https://www.cepal.org/en/publications/38620-economics-climate-change-caribbean
https://doi.org/10.1175/BAMS-D-20-0263.1
https://doi.org/10.1007/978-3-030-80791-7
https://gca.org/reports/adapt-now-a-global-call-for-leadership-on-climate-resilience/
https://gca.org/reports/adapt-now-a-global-call-for-leadership-on-climate-resilience/
https://doi.org/10.1175/WCAS-D-17-0029.1
https://doi.org/10.1175/1520-0442(2000)013<0297:IVOCRE>2.0.CO;2
https://doi.org/10.1007/s11077-020-09401-3
https://doi.org/10.1016/j.proenv.2010.09.007
https://doi.org/10.1007/s13753-022-00419-0
https://doi.org/10.1080/17565529.2019.1630352
https://doi.org/10.1175/WCAS-D-15-0076.1
https://doi.org/10.1111/tops.12173
https://openknowledge.worldbank.org/bitstream/handle/10986/22238/The0indirect0c0oeconomic0resilience.pdf?sequence=1andisAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/22238/The0indirect0c0oeconomic0resilience.pdf?sequence=1andisAllowed=y
https://doi.org/10.3389/fclim.2020.589282
https://doi.org/10.1038/nclimate1745
https://doi.org/10.1038/nclimate3378
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1427628
https://doi.org/10.1073/pnas.1009510107
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org


Dookie et al. 10.3389/fclim.2023.1022721

Hsiang, S. M., and Jina, A. S. (2014). The causal effect of environmental catastrophe
on long-run economic growth: evidence from 6,700 cyclones. Natl. Bureau Econ. Res.
20352, 1–70. doi: 10.3386/w20352

Islam, S., Chu, C., Smart, J. C. R., and Liew, L. (2020). Integrating disaster risk
reduction and climate change adaptation: a systematic literature review. Clim. Dev. 12,
255–267. doi: 10.1080/17565529.2019.1613217

Jones, L., Champalle, C., Chesterman, S., Cramer, L., and Crane, T. A. (2017).
Constraining and enabling factors to using long-term climate information in decision-
making. Clim. Policy 17, 551–572. doi: 10.1080/14693062.2016.1191008

Jones, L., Dougill, A., Jones, R. G., Steynor, A., Watkiss, P., Kane, C., et al. (2015).
Ensuring climate information guides long-term development. Nat. Clim. Chang. 5,
812–814. doi: 10.1038/nclimate2701

Jones, L., Harvey, B., Cochrane, L., Cantin, B., Conway, D., Cornforth, R. J., et al.
(2018). Designing the next generation of climate adaptation research for development.
Reg. Environ. Change 18, 297–304. doi: 10.1007/s10113-017-1254-x

Kahan, D. M., Wittlin, M., Peters, E., Slovic, P., Ouellette, L. L., Braman, D.,
et al. (2011). The tragedy of the risk-perception commons: culture conflict, rationality
conflict, and climate change. SSRN Electron. J. 1–31. doi: 10.2139/ssrn.1871503

Kalafatis, S. E., Lemos, M. C., Lo, Y. J., and Frank, K. A. (2015).
Increasing information usability for climate adaptation: the role of knowledge
networks and communities of practice. Global Environ. Change 32, 30–39.
doi: 10.1016/j.gloenvcha.2015.02.007

Karmalkar, A. V., Taylor, M. A., Campbell, J., Stephenson, T., New, M., Centella, A.,
et al. (2013). A review of observed and projected changes in climate for the islands in
the Caribbean. Atmosfera 26, 283–309. doi: 10.1016/S0187-6236(13)71076-2

Kelman, I. (2017). Linking disaster risk reduction, climate change, and
the sustainable development goals. Disaster Prev. Manage. 26, 254–258.
doi: 10.1108/DPM-02-2017-0043/FULL/PDF

Kelman, I., Gaillard, J. C., and Mercer, J. (2015). Climate change’s role in disaster
risk reduction’s future: beyond vulnerability and resilience. Int. J. Disast. Risk Sci. 6,
21–27. doi: 10.1007/S13753-015-0038-5

Kelman, I., Mercer, J., and Gaillard, J. (eds) (2017). The Routledge Handbook of
Disaster Risk Reduction Including Climate Change Adaptation. Abingdon, Oxon, New
York, NY: Routledge (2017). doi: 10.4324/9781315684260

Kiger, M. E., and Varpio, L. (2020). Thematic analysis of qualitative data: AMEE
Guide No. 131.Med. Teach. 42, 846–854. doi: 10.1080/0142159X.2020.1755030

Kirchhoff, C. J. (2013). Understanding and enhancing climate information use in
water management. Clim Change 119, 495–509. doi: 10.1007/s10584-013-0703-x

Kirchhoff, C. J., Lemos, M. C., and Kalafatis, S. (2015). Narrowing the gap between
climate science and adaptation action: the role of boundary chains. Clim Risk Manag 9,
1–5. doi: 10.1016/j.crm.2015.06.002

Knapp, C. N., and Trainor, S. F. (2013). Adapting science to a warmingworld.Global
Environ. Change 23, 1296–1306. doi: 10.1016/j.gloenvcha.2013.07.007

Krueger, R. A., and Casey, M. A. (2015). “Focus Group Interviewing,” in Handbook
of Practical Program Evaluation, eds K. E. Newcomer, H. P. Hatry, and J. S. Wholey
(Jossey-Bass), 506–534.

Lahsen, M. (2016). “Trust through participation? Problems of knowledge in climate
decision making,” in The Social Construction of Climate Change (Routledge), 197–220.

Laing, A. (2021). “Caribbean Weather Prediction Challenges and Opportunities”
in Institute for Climate and Atmospheric Science/University of Leeds Spring 2021
Seminar Series.

Lemos, M. C., Kirchhoff, C. J., and Ramprasad, V. (2012). Narrowing the climate
information usability gap. Nat. Clim. Chang. 2, 789–794.

Lourenço, T. C., Swart, R., Goosen, H., and Street, R. (2016). The rise of
demand-driven climate services. Nat. Clim. Chang. 6, 13–14. doi: 10.1038/nclimat
e2836

Mahon, R., Farrell, D., Cox, S. A., Trotman, A., Van Meerbeeck, C., and Barnwell,
G. (2018). Climate services and Caribbean resilience: a historical perspective. Soc. Econ.
Stud. 2018, 239–260. Available online at: https://www.jstor.org/stable/45174760

Mahon, R., Greene, C., Cox, S. A., Guido, Z., Gerlak, A. K., Petrie, J. A., et al. (2019).
Fit for purpose? Transforming national meteorological and hydrological services into
national climate service centers. Clim. Serv. 13, 14–23. doi: 10.1016/j.cliser.2019.01.002

Mahon, R., Petrie, J. A., Trotman, A., Eyzaguirre, J., Burrowes, R., Matthews,
L., et al. (2021). Climate services for tourism: insights from caribbean small
island developing states. Clim. Serv. 24, 100262. doi: 10.1016/J.CLISER.2021.1
00262

Marx, S. M., Weber, E. U., Orlove, B. S., Leiserowitz, A., Krantz, D. H., Roncoli,
C., et al. (2007). Communication and mental processes: experiential and analytic
processing of uncertain climate information. Global Environ. Change 17, 47–58.
doi: 10.1016/j.gloenvcha.2006.10.004

Mason, S., Kruczkiewicz, A., Ceccato, P., and Crawford, A. (2015). Accessing
and Using Climate Data and Information in Fragile, Data-Poor States. International
Institute for Sustainable Development, Canada. Available online at: s https://www.iisd.

org/publications/report/accessing-and-using-climate-data-and-information-fragile-
data-poor-states

Matthews, L., Scott, D., Andrey, J., Mahon, R., Trotman, A., Burrowes, R., et al.
(2020). Developing climate services for Caribbean tourism: a comparative analysis of
climate push and pull influences using climate indices. Curr. Issues Tour. 24, 1576–94.
doi: 10.1080/13683500.2020.1816928

Mercer, J. (2010). Disaster risk reduction or climate change adaptation: are we
reinventing the wheel? J Int Dev 22, 247–264. doi: 10.1002/jid.1677

Mercer, J., Kelman, I., do Rosario, F., de Deus de Jesus Lima, A., da Silva, A., Beloff,
A.-M., et al. (2014). Nation-building policies in Timor-Leste: disaster risk reduction,
including climate change adaptation. Disasters 38, 690–718. doi: 10.1111/disa.12082

Mimura, N., Nurs, L., McLean, R., Agard, J., Briguglio, L., Lefale, P., et al. (2007).
Small islands. Climate change 2007: impacts, adaptation and vulnerability. BMC Infect.
Dis. 9, 687–671. doi: 10.1186/1471-2334-9-161

Mycoo, M., Wairiu, M., Campbell, D., Duvat, V., Golbuu, Y., Maharaj, S.,
et al. (2022). “Small Islands,” in Climate Change 2022: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change, eds H.-O. Pörtner, D. C. Roberts, M.
Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegría, et al. (Cambridge, UK and New
York, NY, USA: Cambridge University Press). doi: 10.1017/9781009325844.017

Nalau, J., Torabi, E., Edwards, N., Howes, M., and Morgan, E. (2021).
A critical exploration of adaptation heuristics. Clim. Risk Manag. 32, 100292.
doi: 10.1016/j.crm.2021.100292

Nalau, J., and Verrall, B. (2021). Mapping the evolution and current
trends in climate change adaptation science. Clim. Risk Manag. 32, 100290.
doi: 10.1016/j.crm.2021.100290

Nemakonde, L. D., and Niekerk, D. (2022). Enabling conditions for integrating
government institutions for disaster risk reduction and climate change adaptation
in the SADC region and beyond. Risk Hazards Crisis Public Policy. 14, 6–26.
doi: 10.1002/rhc3.12246

New, M., Reckien, D., Viner, D., Adler, C., Cheong, S. M., Conde, C., et al.
(2022). “Decision making options for managing risk,” in Climate Change 2022:
Impacts, Adaptation, and Vulnerability. Contribution of Working Group II to the
Sixth Assessment Report of the Intergovernmental Panel on Climate Change, eds H.-
O. Pörtner, D. C. Roberts, M. Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegría,
et al. (Cambridge, UK and New York, NY: Cambridge University Press), 2539–2654.
doi: 10.1017/9781009325844.026

Nissan, H., Goddard, L., de Perez, E. C., Furlow, J., Baethgen, W., Thomson, M.
C., et al. (2019). On the use and misuse of climate change projections in international
development.Wiley Interdiscip.Rev.: Clim. Chang. 10, e579.

Nurse, L. A., McLean, R. F., Agard, J., Briguglio, L. P., Duvat-Magnan, V., Pelesikoti,
N., et al. (2014). “Small islands,” in Climate Change 2014: Impacts, Adaptation, and
Vulnerability. Part B: Regional Aspects. Contribution of Working Group II to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC),
1613–1654. doi: 10.2134/jeq2008.0015br

O’Connor, R. E., Bard, R. J., and Fisher, A. (1999). Risk perceptions, general
environmental beliefs, and willingness to address climate change. Risk Anal. 19,
461–471. doi: 10.1111/j.1539-6924.1999.tb00421.x

Orlove, B. S., Shwom, R., Markowitz, E., and Cheong, S.-M. (2020).
Climate decision-making. Annu. Rev. Environ. Resour. 45, 271–303.
doi: 10.1146/annurev-environ-012320

Ouédraogo, M., Barry, S., Zougmoré, R., Partey, S., Somé, L., and Baki, G.
(2018). Farmers’ willingness to pay for climate information services: evidence from
cowpea and sesame producers in Northern Burkina Faso. Sustainability 10, 611.
doi: 10.3390/su10030611

Pasgaard, M., Dalsgaard, B., Maruyama, P. K., Sandel, B., and Strange, N. (2015).
Geographical imbalances and divides in the scientific production of climate change
knowledge. Global Environ. Change 35, 279–288. doi: 10.1016/j.gloenvcha.2015.09.018

Pasgaard, M., and Strange, N. (2013). A quantitative analysis of the causes of the
global climate change research distribution. Global Environ. Change 23, 1684–1693.
doi: 10.1016/j.gloenvcha.2013.08.013

Pelling, M., Özerdem, A., and Barakat, S. (2002). The macro-economic impact of
disasters. Prog. Dev. Stud. 2, 283–305. doi: 10.1191/1464993402ps042ra

Pelling, M., and Uitto, J. I. (2001). Small island developing states: natural disaster
vulnerability and global change. Global Environ. Change Part B Environ. Hazards 3,
49–62. doi: 10.1016/S1464-2867(01)00018-3

Petzold, J., and Magnan, A. K. (2019). Climate change: thinking small islands
beyond Small Island Developing States (SIDS). Clim. Change 152, 145–165.
doi: 10.1007/s10584-018-2363-3

Porter, J. J., Demeritt, D., and Dessai, S. (2015). The right stuff? Informing
adaptation to climate change in British Local Government. Global Environ. Change 35,
411–422. doi: 10.1016/j.gloenvcha.2015.10.004

Porter, J. J., and Dessai, S. (2017). Mini-me: why do climate scientists’
misunderstand users and their needs? Environ. Sci. Policy 77, 9–14.
doi: 10.1016/j.envsci.2017.07.004

Frontiers inClimate 19 frontiersin.org

https://doi.org/10.3389/fclim.2023.1022721
https://doi.org/10.3386/w20352
https://doi.org/10.1080/17565529.2019.1613217
https://doi.org/10.1080/14693062.2016.1191008
https://doi.org/10.1038/nclimate2701
https://doi.org/10.1007/s10113-017-1254-x
https://doi.org/10.2139/ssrn.1871503
https://doi.org/10.1016/j.gloenvcha.2015.02.007
https://doi.org/10.1016/S0187-6236(13)71076-2
https://doi.org/10.1108/DPM-02-2017-0043/FULL/PDF
https://doi.org/10.1007/S13753-015-0038-5
https://doi.org/10.4324/9781315684260
https://doi.org/10.1080/0142159X.2020.1755030
https://doi.org/10.1007/s10584-013-0703-x
https://doi.org/10.1016/j.crm.2015.06.002
https://doi.org/10.1016/j.gloenvcha.2013.07.007
https://doi.org/10.1038/nclimate2836
https://www.jstor.org/stable/45174760
https://doi.org/10.1016/j.cliser.2019.01.002
https://doi.org/10.1016/J.CLISER.2021.100262
https://doi.org/10.1016/j.gloenvcha.2006.10.004
https://www.iisd.org/publications/report/accessing-and-using-climate-data-and-information-fragile-data-poor-states
https://www.iisd.org/publications/report/accessing-and-using-climate-data-and-information-fragile-data-poor-states
https://www.iisd.org/publications/report/accessing-and-using-climate-data-and-information-fragile-data-poor-states
https://doi.org/10.1080/13683500.2020.1816928
https://doi.org/10.1002/jid.1677
https://doi.org/10.1111/disa.12082
https://doi.org/10.1186/1471-2334-9-161
https://doi.org/10.1017/9781009325844.017
https://doi.org/10.1016/j.crm.2021.100292
https://doi.org/10.1016/j.crm.2021.100290
https://doi.org/10.1002/rhc3.12246
https://doi.org/10.1017/9781009325844.026
https://doi.org/10.2134/jeq2008.0015br
https://doi.org/10.1111/j.1539-6924.1999.tb00421.x
https://doi.org/10.1146/annurev-environ-012320
https://doi.org/10.3390/su10030611
https://doi.org/10.1016/j.gloenvcha.2015.09.018
https://doi.org/10.1016/j.gloenvcha.2013.08.013
https://doi.org/10.1191/1464993402ps042ra
https://doi.org/10.1016/S1464-2867(01)00018-3
https://doi.org/10.1007/s10584-018-2363-3
https://doi.org/10.1016/j.gloenvcha.2015.10.004
https://doi.org/10.1016/j.envsci.2017.07.004
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org


Dookie et al. 10.3389/fclim.2023.1022721

Preston, B. L., Mustelin, J., and Maloney, M. C. (2015). Climate adaptation
heuristics and the science/policy divide.Mitig. Adapt Strateg. Glob. Chang 20, 467–497.
doi: 10.1007/s11027-013-9503-x

Pulwarty, R. S., Nurse, L. A., and Trotz, U. O. (2010). Caribbean
islands in a changing climate. Environ. Sci. Policy Sustain. Dev. 52, 16–27.
doi: 10.1080/00139157.2010.522460

Rajabi, E., Bazyar, J., Delshad, V., and Khankeh, H. R. (2022). The evolution of
disaster risk management: historical approach. Disaster Med. Public Health Prep. 16,
1623–1627. doi: 10.1017/dmp.2021.194

Ranasinghe, R., Ruane, A. C., Vautard, R., Arnell, N., Coppola, E., Cruz, F. A.,
et al. (2021). “Climate change information for regional impact and for risk assessment,”
in Climate Change 2021: The Physical Science Basis. Contribution of Working Group
I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change,
eds V. Masson-Delmotte, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, et al.
(Cambridge, United Kingdom and New York, NY: Cambridge University Press),
1767–1926. doi: 10.1017/9781009157896.014

Rasmussen, T. N. (2004). Macroeconomic implications of natural disasters in the
Caribbean. IMF Working Papers 04, 1. doi: 10.5089/9781451875355.001

Rhiney, K. (2015). Geographies of Caribbean vulnerability in a changing climate:
issues and trends. Geogr. Compass 9, 97–114. doi: 10.1111/gec3.12199

Robinson, R. S. (2014). “Purposive sampling,” in Encyclopedia of
Quality of Life and Well-Being Research (Springer Netherlands), 5243–5245.
doi: 10.1007/978-94-007-0753-5_2337

Robinson, S. (2017). Climate change adaptation trends in small island developing
states.Mitig. Adapt. Strateg. Glob. Chang. 22, 669–691. doi: 10.1007/s11027-015-9693-5

Robinson, S. (2018). Adapting to climate change at the national level in Caribbean
small island developing states. Island Stud. J. 13, 79–100. doi: 10.24043/isj.59

Robinson, S., and Gilfillan, D. (2017). Regional organisations and climate change
adaptation in small island developing states. Reg Environ Change 17, 989–1004.
doi: 10.1007/s10113-016-0991-6

Rosenberg, J. (2020). Adaptation, official development assistance, and institution
building: the case of the Caribbean Community Climate Change Centre. Sustainability
12, su12104269. doi: 10.3390/su12104269

Ryan, D., and Bustos, E. (2019). Knowledge gaps and climate adaptation policy:
a comparative analysis of six Latin American countries. Clim. Policy 19, 1297–1309.
doi: 10.1080/14693062.2019.1661819

Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B.,
et al. (2018). Saturation in qualitative research: exploring its conceptualization and
operationalization. Qual. Quant. 52, 1893. doi: 10.1007/S11135-017-0574-8

Saxena, A., Qui, K., and Robinson, S.-A. (2017). Knowledge, attitudes and practices
of climate adaptation actors towards resilience and transformation in a 1.5◦C world.
Environ. Sci. Policy 80, 152-159. doi: 10.1016/j.envsci.2017.11.001

Schipper, E. L. F., Thomalla, F., Vulturius, G., Davis, M., and Johnson, K. (2016).
Linking disaster risk reduction, climate change and development. Int. J. Disaster Resil.
Built Environ. 7, 216–228. doi: 10.1108/IJDRBE-03-2015-0014

Singh, C., Daron, J., Bazaz, A., Ziervogel, G., Spear, D., Krishnaswamy, J., et al.
(2018). The utility of weather and climate information for adaptation decision-making:
current uses and future prospects in Africa and India. Clim. Dev. 10, 389–405.
doi: 10.1080/17565529.2017.1318744

Skelton, M., Fischer, A. M., Liniger, M. A., and Bresch, D. N. (2019). Who is
‘the user’ of climate services? Unpacking the use of national climate scenarios in
Switzerland beyond sectors, numeracy and the research–practice binary. Clim. Serv.
15, 100113. doi: 10.1016/j.cliser.2019.100113

Skelton, M., Porter, J. J., Dessai, S., Bresch, D. N., and Knutti, R. (2018). A new
north-south divide for climate knowledge? A case study of climate projections in
UNFCCC’s National Communications Sustainability Research Institute. Sustainability
Research Institute Working Paper 115.

Stephenson, T. S., Vincent, L. A., Allen, T., Van Meerbeeck, C. J., Mclean, N.,
Peterson, T. C., et al. (2014). Changes in extreme temperature and precipitation in the
Caribbean region, 1961–2010. Int. J. Climatol. 34, 2957–2971. doi: 10.1002/joc.3889

Stewart-Ibarra, A. M., Romero, M., Hinds, A. Q. J., Lowe, R., Mahon, R.,
van Meerbeeck, C. J., et al. (2019). Co-developing climate services for public
health: stakeholder needs and perceptions for the prevention and control of
Aedes-transmitted diseases in the Caribbean. PLoS Negl. Trop. Dis. 13, e0007772.
doi: 10.1371/journal.pntd.0007772

Steynor, A., and Pasquini, L. (2022). Using a climate change risk
perceptions framing to identify gaps in climate services. Front. Clim. 4, 782012.
doi: 10.3389/fclim.2022.782012

Taylor, M. A., Stephenson, T. S., Chen, A. A., Kimberly, A., Taylor, M. A.,
Stephenson, T. S., et al. (2016). Climate change and the caribbean: review and
response. Caribbean Stud. 40, 169–200. Available online at: https://www.jstor.org/
stable/41917607

Thomalla, F., Downing, T., Spanger-Siegfried, E., Han, G., and Rockström, J. (2006).
Reducing hazard vulnerability: towards a common approach between disaster risk
reduction and climate adaptation. Disasters 30, 39–48. doi: 10.1111/j.1467-9523.2006.0
0305.x

Thomas, A., Baptiste, A., Martyr-Koller, R., Pringle, P., and
Rhiney, K. (2020). Climate change and small island developing states.
Annu Rev Environ Resour 45. doi: 10.1146/annurev-environ-012320-0
83355

Thomas, A., Shooya, O., Rokitzki, M., Bertrand, M., and Lissner, T.
(2019). Climate change adaptation planning in practice: insights from the
Caribbean. Reg. Environ. Change 19, 2013–2025. doi: 10.1007/s10113-019-0
1540-5

Tompkins, E. L. (2005). Planning for climate change in small islands: Insights from
national hurricane preparedness in the Cayman Islands. Glob. Environ. Change 15,
139–149. doi: 10.1016/j.gloenvcha.2004.11.002

UNDRR (2023). Terminology. Available online at: https://www.undrr.org/
terminology (accessed January 28, 2023).

UNEP (2021). Adaptation Gap Report 2020. Nairobi: UNEP.

UNFCCC (2007). Vulnerability and Adaptation to Climate Change in Small Island
Developing States. Available online at: https://unfccc.int/files/adaptation/adverse_
effects_and_response_measures_art_48/application/pdf/200702_sids_adaptation_bg.
pdf

UNFCCC (2023). Introduction: Adaptation and Resilience. Available online at:
https://unfccc.int/topics/adaptation-and-resilience/the-big-picture/introduction
(accessed January 28, 2023).

UNOHRLLS (2021). About Small Island Developing States. Office of the High
Representative for the Least Developed Countries, Landlocked Developing Countries
and Small Island Developing States. Available online at: https://www.un.org/ohrlls/
content/about-small-island-developing-states (accessed March 16, 2021).

Vaughan, C., and Dessai, S. (2014). Climate services for society:
origins, institutional arrangements, and design elements for an evaluation
framework. Wiley Interdiscip. Rev. Clim. Change 5, 587–603. doi: 10.1002/
wcc.290

Vaughan, C., Dessai, S., and Hewitt, C. (2018). Surveying climate services:
what can we learn from a bird’s-eye view? Weather Clim. Soc. 10, 373–395.
doi: 10.1175/WCAS-D-17-0030.1

Vincent, K., Archer, E., Henriksson, R., Pardoe, J., and Mittal, N. (2020). Reflections
on a key component of co-producing climate services: defining climate metrics from
user needs. Clim. Serv. 20, 100204. doi: 10.1016/j.cliser.2020.100204

Vincent, K., Daly, M., Scannell, C., and Leathes, B. (2018). What can climate
services learn from theory and practice of co-production? Clim. Serv. 12, 48–58.
doi: 10.1016/j.cliser.2018.11.001

Wall, T. U., Meadow, A. M., and Horganic, A. (2017). Developing
evaluation indicators to improve the process of coproducing usable
climate science. Weather Clim. Soc. 9, 95–107. doi: 10.1175/WCAS-D-16-
0008.1

Weichselgartner, J., and Arheimer, B. (2019). Evolving climate
services into knowledge–action systems. Weather Clim. Soc. 11, 385–399.
doi: 10.1175/wcas-d-18-0087.1

Wilkinson, E., Arvis, B., Mendler De Suarez, J., Weingärtner, L., Jaime, C., Grainger,
N., et al. (2021). Preparing for Extreme Weather in the Eastern Caribbean—What
Role for Forecast-Based Early Action? Available online at: https://cdn.odi.org/media/
documents/odi_oecs_rfba_scoping_study_final1603.pdf (accessed March 23, 2021).

WMO. (2007). World Meteorological Organization, Geneva, Switzerland. Available
online at: https://library.wmo.int/doc_num.php?explnum_id=7697

WMO. (2011). WMO Strategic Plan 2012–2015. WMO-No. 1069. World
Meteorological Organization, Geneva, Switzerland. Available online at: https://library.
wmo.int/?lvl=notice_display&id=6479#.ZEfjmOzMK3IISBN978-92-63-11069-5

WMO. (2020). World Meteorological Organization, Geneva, Switzerland. Available
online at: https://library.wmo.int/doc_num.php?explnum_id=10385

Wolf, J., and Moser, S. C. (2011). Individual understandings, perceptions,
and engagement with climate change: insights from in-depth studies across
the world. Wiley Interdiscip Rev. Clim. Change 2, 547–569. doi: 10.1002/
wcc.120

Frontiers inClimate 20 frontiersin.org

https://doi.org/10.3389/fclim.2023.1022721
https://doi.org/10.1007/s11027-013-9503-x
https://doi.org/10.1080/00139157.2010.522460
https://doi.org/10.1017/dmp.2021.194
https://doi.org/10.1017/9781009157896.014
https://doi.org/10.5089/9781451875355.001
https://doi.org/10.1111/gec3.12199
https://doi.org/10.1007/978-94-007-0753-5_2337
https://doi.org/10.1007/s11027-015-9693-5
https://doi.org/10.24043/isj.59
https://doi.org/10.1007/s10113-016-0991-6
https://doi.org/10.3390/su12104269
https://doi.org/10.1080/14693062.2019.1661819
https://doi.org/10.1007/S11135-017-0574-8
https://doi.org/10.1016/j.envsci.2017.11.001
https://doi.org/10.1108/IJDRBE-03-2015-0014
https://doi.org/10.1080/17565529.2017.1318744
https://doi.org/10.1016/j.cliser.2019.100113
https://doi.org/10.1002/joc.3889
https://doi.org/10.1371/journal.pntd.0007772
https://doi.org/10.3389/fclim.2022.782012
https://www.jstor.org/stable/41917607
https://www.jstor.org/stable/41917607
https://doi.org/10.1111/j.1467-9523.2006.00305.x
https://doi.org/10.1146/annurev-environ-012320-083355
https://doi.org/10.1007/s10113-019-01540-5
https://doi.org/10.1016/j.gloenvcha.2004.11.002
https://www.undrr.org/terminology
https://www.undrr.org/terminology
https://unfccc.int/files/adaptation/adverse_effects_and_response_measures_art_48/application/pdf/200702_sids_adaptation_bg.pdf
https://unfccc.int/files/adaptation/adverse_effects_and_response_measures_art_48/application/pdf/200702_sids_adaptation_bg.pdf
https://unfccc.int/files/adaptation/adverse_effects_and_response_measures_art_48/application/pdf/200702_sids_adaptation_bg.pdf
https://unfccc.int/topics/adaptation-and-resilience/the-big-picture/introduction
https://www.un.org/ohrlls/content/about-small-island-developing-states
https://www.un.org/ohrlls/content/about-small-island-developing-states
https://doi.org/10.1002/wcc.290
https://doi.org/10.1175/WCAS-D-17-0030.1
https://doi.org/10.1016/j.cliser.2020.100204
https://doi.org/10.1016/j.cliser.2018.11.001
https://doi.org/10.1175/WCAS-D-16-0008.1
https://doi.org/10.1175/wcas-d-18-0087.1
https://cdn.odi.org/media/documents/odi_oecs_rfba_scoping_study_final1603.pdf
https://cdn.odi.org/media/documents/odi_oecs_rfba_scoping_study_final1603.pdf
https://library.wmo.int/doc_num.php?explnum_id=7697
https://library.wmo.int/?lvl=notice_display&id=6479#.ZEfjmOzMK3IISBN978-92-63-11069-5
https://library.wmo.int/?lvl=notice_display&id=6479#.ZEfjmOzMK3IISBN978-92-63-11069-5
https://library.wmo.int/doc_num.php?explnum_id=10385
https://doi.org/10.1002/wcc.120
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org

	Perspectives on climate information use in the Caribbean
	1. Introduction
	2. Framing the context of climate information use within the Caribbean
	3. Methods and data
	4. Findings
	4.1. Understanding the terms DRR, adaptation and resilience
	4.2. Understanding the use, nature, and source of climate information
	4.3. Factors influencing climate information use in the Caribbean
	4.3.1. Barriers
	4.3.2. Enablers
	4.3.3. Factor preferences
	4.3.3.1. Additional factors

	4.3.4. Visualizing ``tied'' factors


	5. Discussion
	6. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


