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SUMMARY
Union Island is part of the Small Island Developing State (SIDS) of St. Vincent and the Grenadines,
where approximately 85% of the population lives on the coast (CDERA, 2003). As one of the poorest
SIDS, St. Vincent and the Grenadines is very vulnerable to increasing climate variability and change
and has a limited capacity to adapt to these changes. The resources of these islands are being
impacted by tourism development. In order to investigate the capabilities of the people to cope and
adapt to climate change impacts, this study focused on four objectives: (1) To find out to what extent
people in Union island are aware of climate change and its possible impacts on coastal resources and
livelihoods there; (2) To investigate feasible adaptation measures to possible major changes; (3) To
assess the likely impacts of climate change on livelihoods in Union Island; and (4) To identify existing
vulnerabilities/capacities as a basis for evaluating the extent to which people there appear able to
adapt.
‘Unionites’ have developed diverse multi-occupational livelihood strategies to be able to overcome
their low economic development and achieve their livelihood goals. These livelihood strategies serve
to decrease their vulnerabilities and increase adaptation options. Results show that tourism services,
one of the primary livelihood strategies adopted, provides the widest range of occupational activities
with higher income possibilities. However, in many cases the adoption of up to four occupations has
been necessary for livelihood sustainability. Concerns such as the low perception of the possible
magnitude of climate change impacts, the lack of government assistance, inadequate resource
management and the need for assistance with developing appropriate adaptation strategies are
addressed in this study. The findings can help government, private organizations and the residents to
identify and implement strategies based on local perceptions, knowledge, and resources to cope with
climate change hazards and continue to develop in a sustainable way.
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Cover photo: Union Island from the air looking south. Clifton is the town in the first bay on the left
(eastern side) and Ashton is the town in the second bay on the left.
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1 INTRODUCTION
1.1 Background
Small Island Developing States (SIDS) are among the countries that are most vulnerable to the effects of
climate change. Most SIDS have low adaptive capacity and are more susceptible to the effects of climate
change. This may be attributed to their small size and stages of development. St. Vincent and the
Grenadines is one of the SIDS. Therefore, it needs to identify and implement strategies to cope with
climate change in order to conserve its resources and biodiversity and to be able to adapt and ensure
sustainability.
Adaptation to climate change is an issue that is prominent at various levels in many countries through
international agreements and organizations. Countries that are reliant on their resources for their
livelihoods find it challenging to adjust their planning, legislation, and management to address the
impacts and risks that climate change can bring.
The Caribbean Community Climate Change Centre (CCCCC), through the Mainstreaming Adaptation to
Climate Change (MACC) Project funded by the Global Environmental Facility (GEF), has developed a
Vulnerability and Capacity Assessment (VCA) methodology as a regional initiative to create an enabling
environment for climate change adaptation in CARICOM states. This methodology is intended to assist
these states specifically in coastal areas and in key economic sectors (water resources, tourism, and
agriculture) (Pulwarty and Hutchinson, 2008).
In that initiative, a Pilot VCA project was implemented in St. Vincent and the Grenadines, specifically for
Bequia and Union Island in the Grenadines and for Spring Village on the main island St. Vincent. That
study focused on water resources and flooding. The project identified and mapped the vulnerabilities
and risks related to climatic hazards, and served as support information for strengthening community
resilience and coping capacity to climate change impacts in these areas (Joslyn, 2008). It also paved the
way to expand the VCA methodology to sector-wide assessments and adaptation strategies in the
country, as there were gaps to be addressed in more detail. One of these gaps was the vulnerability of
the livelihoods and the resilience and adaptive capacity of the people.
The Grenadine Islands of St. Vincent are highly dependent on their natural resources and biodiversity for
the livelihoods and survival of their people. It is likely that climate change may affect not only the quality
of the attraction and amenities of the features that contribute to the tourism product, but also the
natural protection from extreme climatic events that these features provide (Joslyn, 2008). In these
islands there is the need for research to determine the capacity of the population to adapt to the
potential effects of climate change. This can provide the information needed to build resilience to
unexpected climate events and help the governmental and private organizations and local communities
to identify and implement strategies for coping with current and future impacts of climate change.
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1.2 The goal of this study
This study investigates the vulnerability of livelihoods in Union Island to climate change impacts and the
adaptive and coping capacities of the people. Its focus is on the perception of the local population
regarding their vulnerabilities to climate change and the extent to which livelihood strategies adopted
may provide the capabilities for adaptation to the perceived and actual vulnerabilities. The resulting
information is useful in developing adaptive and preparedness actions that can help reduce potential
severe climate impacts in the most vulnerable sectors on the island. At the same time, the study aims to
promote awareness of climate change, of local vulnerabilities and capacities, and of adaptation
measures in an attempt to help sustain or improve the population’s livelihoods and quality of life.
The information compiled and the vulnerabilities identified for Union Island in the pilot VCA
implemented for St. Vincent and the Grenadines were used to identify the country’s vulnerability to
climate change effects (Joslyn, 2008). They also served to assess and characterize capabilities and
adaptation measures that the local people have adopted to meet their lifestyles or livelihood activities
and to cope with the changes caused by climate change impacts that have already affected the area.
St. Vincent and the Grenadines as part of the Caribbean region has been the subject of a number of
studies, assessments (e.g., CANARI, n.d.; MOHE, 2003), national policies, international agreements, and
cooperation mechanisms (e.g., UNEP, 2000; OECD, 2006) that mention the need for climate change
adaptation, and its integration and mainstreaming (e.g., OAS, 2007; CBD, 2009) into the legal national
framework. Thus, it is evident that the topic of climate change has already been regarded in many
environmental policies and in governmental decision-making. However, there is the need to increase
awareness of the subject and its potential impacts needs within the local population. People’s interests,
livelihoods and perceptions of coping are significant for integration into local policy, planning and
management through a proper adaptation policy.
There are local organizations that have considered the importance of this matter of contributing to the
improvement of the livelihoods of the people in Union Island. Organizations such as the Sustainable
Grenadines Project (SusGren) and the Tobago Cays Marine Park (TCMP), independently facilitate project
development and funding in this regard. The Sustainable Grenadines Project has been active in working
with civil society for sustainable development in the Grenadine Islands. This project has generated a
considerable amount of information about natural resources and livelihoods and has established good
connections with public and private agencies active in promoting sustainable development in these
islands (Sustainable Grenadines Project, 2006 a, b). TCMP has been working towards improving the
management of the natural resources and providing livelihood opportunities. This locally based
parastatal organization manages the Tobago Cays Marine Park and has assistance from projects such as
the Organization of Eastern Caribbean States (OECS) Protected Areas and Associated Livelihoods (OPAAL)
project that helps in the training and establishment of continuing mechanisms of livelihood strategies.
In the attempt to investigate the capability of Union Island’s local population to cope with and adapt to
climate change impacts, the following objectives have been set for this study:
2

1. Investigate the extent to which people are aware of climate change and its potential impacts
on livelihoods and natural resources; and the extent of their awareness of feasible
adaptation strategies;
2. Assess the likely impacts of climate change on the livelihoods of the inhabitants;
3. Assess the feasible adaptation measures implemented to cope with major changes;
4. Identify existing vulnerabilities and capacities and to what extent people are capable of
adaptation.

2 LITERATURE REVIEW
2.1 Climate change
The term climate change has become increasingly prominent in recent years. It is also used
interchangeably with the terms global warming and the greenhouse effect. These terms have been
introduced previously and are recognized worldwide as the build-up of gases in the atmosphere that trap
the sun’s heat causing changes in climate patterns at a global scale. Gases such as carbon dioxide,
methane, and sulphates that are trapped in the atmosphere are known as greenhouse gases. The buildup of these gases contributes to climate change resulting in changes in rainfall patterns, drought, and
temperature extremes (EPA, 2006). As the terms global warming, greenhouse effect and climate change,
are considered similar concepts with related definitions, the public generally perceives them as having
the same meaning.
Climate change, according to the Intergovernmental Panel of Climate Change (IPCC) (2001a:87, 789),
refers to “a statistically significant variation in either the mean state of the climate or in its variability,
persisting for an extended period (typically decades or longer).” This organization differentiates this term
from climate variability by defining it as “variations in the mean state and other statistics (such as
standard deviations, the occurrence of extremes, etc.) of the climate on all temporal and spatial scales
beyond that of individual weather events.” In this context, the IPCC also implies that climate change may
be due to natural internal processes or external forcing or to persistent anthropogenic changes in the
composition of the atmosphere or in land use. Climate variability, on the other hand “may be due to
natural internal processes within the climate system (internal variability), or to variations in natural or
anthropogenic external forcing (external variability).”
The United Nations (1992) in its Framework Convention on Climate Change (UNFCCC), in the first article,
defines climate change as "a change of climate which is attributed directly or indirectly to human activity
that alters the composition of the global atmosphere and which is in addition to natural climate
variability observed over comparable time periods."
In comparison, both definitions attribute climate change to the variations of both human activities and
natural processes. However, the UNFCCC makes a distinction between "climate change" attributable to
3

human activities altering the atmospheric composition, and "climate variability" attributable to natural
causes.

2.2 Climate change impacts and effects
Climate change effects and impacts are of global concern. All living organisms will be impacted and will
have to adapt or cope with these changes or suffer the consequences. These impacts have been
observed in many areas around the world. Manifestations such as the rise in air temperature recorded in
the summer of 2003 that killed many elderly people in Europe is one example of climate variability that is
also contributing to the accelerated melting of the glaciers in Greenland (Bogardi et al., 2005). The IPCC,
in its Third Assessment Report (2001a) stated that temperature had risen at a steady pace over the last
century; precipitation had increased over mid- and high-latitudes during the 20th century, and decreased
slightly in subtropical land areas; and that the relative sea level had risen over the last three centuries. In
2007, this same organization published several projections of the impacts of climate change for regions
across the world. Some of the projections made for the SIDS indicate that sea level rise, increased water
temperatures, reduction in average rainfall and the increased introduction and colonization of alien
species are some of the likely impacts of climate change in this region. The most emphasized effects of
these impacts include the risk of inundation, flooding, and physical damage; reduction of the freshwater
lens in aquifers; substantial loss of biodiversity and changes to ecosystem functions; and outbreaks of
climate change sensitive diseases that will be costly in lives and economic impacts. Consequently, due to
the SIDS low gross domestic product (GDP), adaptation options will also be limited and costly. However,
many of the benefits from pursuing adequate adaptation strategies can promote sustainable
development initiatives for the SIDS (IPCC, 2007b).
For coastal margins in the Caribbean region, the associated climate change impacts and effects are
related to changes in events concerned with hydrology, temperature, and cyclone patterns as described
in Table 1. The many effects that these impacts bring to the different communities in coastal areas put
livelihoods and economic development at great risk. Many of these effects are hastened when the
impacts of human activities accumulate and interfere with the natural climatic patterns creating higher
or severe consequent impacts. According to Nurse (2008a), erosion of beaches and water scarcity are
two main examples of the adverse effects of climate change impacts in the Caribbean region. Beach
areas, which are a resource of economic importance in the region, are fragile systems. Different actions,
whether natural or human induced can easily disturb and damage the equilibrium of these areas. The
scarcity of water resources is a limiting factor on the economic and social development of the region.
Many SIDS depend on a single source of water supply system. Some of them have no water sources at all
and depend on harvested rainwater. This lack of sustainable water resource availability therefore
increases their vulnerability.
It is further noted that the impact that climate change can and will have on people, their livelihood and
the economy at a global scale varies according to the geographical region, and it is linked to the degree
of vulnerability associated with different communities and societies. It is also strongly attributable to
their history and geography (Bogardi et al., 2005).
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Table 1 Climate change impacts and effects to coastal margins
Climate Change Event

Impacts/Effects
Coastal Flooding and inundation
Shoreline migration by sediment movement
Loss of beaches, low-lying cays and sea banks
Increase in surge and tidal levels, scouring and erosion
Salinization of lowland rivers, surface waters and aquifers
Reduced resilience in adjacent coastal and marine ecosystems
Sea Level Rise
(e.g. mangroves, seagrasses)
Mangrove reduction or entire loss
Displacement of the fresh water lens by the advance of salt water,
which is of higher density
Disruption of human settlements (tourism, fisheries, etc.) and
services (energy production, communication, transportation) at
risk
Drought or floods
Increase in magnitude of droughts and/or floods
Longer spells of dry heat or intense rain depending on the
Changes in rainfall and hydrological
geographical location
/oceanographic patterns
Flooding, landslides, erosion and flood planes
Increase in significant rainfall events during rainy season
Decrease in fresh water availability due to draughts and
contamination from flooding
Increased frequency and severity of hurricanes
Direct damage of infrastructure by intense sustained winds
Changes in storm and cyclone
Indirect damage of infrastructure by storm surge, flooding, land,
patterns
mud slides, etc.
Loss of lives due to indirect and direct impact of cyclones
Heat stress for both flora and fauna
Coral bleaching and loss of several marine species
Biodiversity loss
Increased energy use required for cooling
Temperature Rise
Increased emergence of vector borne diseases
Drought and desertification
Failing agriculture increasing world hunger and decreasing
livelihood sustainability
(Source: adapted from IPCC, 2007b; Joslyn, 2008)

Indications of a changing climate regime in St. Vincent and the Grenadines (Joslyn 2008:56, Joyette,
2007) point to:
Decreases in the number of rainy days
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Increases in the consecutive number of rainy days
Active early pre-hurricane season events with tropical waves in April
Increases in mean daily temperature, higher minimum and maximum temperature values
Increased manifestation and introduction of weather phenomena such as funnel clouds
(waterspouts) and their landfall (tornadoes)
Increased cloudiness
More intense storm days, but decreases in annual precipitation.
These indicators point to a wet climate, which is not characteristic of the Grenadines area, since as noted
before, these islands have a dry climate regime. This conclusion is based on analysis of data from a 27year period rather than the 30-year period that is normally used for climate change baseline analysis.
The data was collected at Arnos Vale in the main island of St. Vincent for the year period of 1978-2006.
The effects of climate change listed by the VCA are being felt throughout the Grenadines and have many
implications for the local livelihoods, not just in the Grenadines, but also for the whole country. In this
context, Joslyn (2008:58) indicated possible repercussions for the local tourism industry, one of the main
economic activities in St. Vincent and the Grenadines and a key part of livelihood strategies in Union
Island. These repercussions include:
Loss of recreational attractions such as coral reefs, beaches, cays and sand banks
Reduced dive tourism due to coral reef damage
Loss of attractiveness of the region as a tourism destination – decrease in tourist arrivals
Impacts on health associated with outbreaks of dengue, malaria, etc.
Loss of employment
Reduction in air transports linked to decreased tourist arrivals
Increase in insurance costs for properties, especially in vulnerable areas
The above negative outcomes could contribute to the country’s economic downturn. They may reduce
livelihood opportunities for the people and increase their vulnerabilities. For Union Island, similar climate
effects are also evident. Table 2 describes the different impacts identified for the main towns and for the
north coast of the island in the VCA for St. Vincent and the Grenadines (Joslyn, 2008). The identified
hazards and associated impacts seem to be influencing the local natural resources in the island, which is
the economic base of the people’s livelihoods, consequently also increasing their vulnerability to future
climate hazards.
Table 2 Union Island’s hazard - impact interactions

Site

Ashton Town

Hazards

Impacts

Wave action
Pollution
Desertification

Pollution of the area encompassed by the barrier reef and wildlife
sanctuary
Loss of mangrove vegetation from Ashton mangrove reduces wildlife
habitat and increases chances of desertification
Waterfront of fishing village is at risk of pollution and wave action
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Clifton Town

Flooding
Loose soil
Wave action
Land use change

Flooding of flat areas and property located close to Clifton harbour
Property damage of hotels and water vessels located on the waterfront
Runoff of rainfall from the surrounding slopes of Clifton proceeds to the
lower areas bringing water and deposited material
Reduced agricultural practices due to land use change for settlement
increases rate of runoff, mass movement and flooding

North Coast

Wave action
Deforestation

Loss of mangrove vegetation due to infrastructure development and
drought conditions
Property damage along the coast due to exposure to Atlantic currents

(Source: adapted from Joslyn, 2008)

2.3 Livelihoods
A livelihood consists of the “capabilities, assets (including both material and social resources), and
activities required for a means of living” (IISD, 2003:12). These “capabilities and assets that comprise
people’s livelihoods often shape poverty” or improve economic status providing people the “ability to
move out of poverty” (IISD, 2003: iiv). These “means of production available” can be used to generate
material resources needed to improve the economic status and quality of life of an individual or group.
Therefore, a “more varied asset base” is expected to allow livelihoods to be more “sustainable and
secure” (IISD, 2003:13). This will also help to determine how people will respond to the impacts of
climate change, since “the actions that they take will be constrained by their limited assets or
capabilities, but they will also be the most appropriate given the specific local manifestations of climate
change impacts and potentials to respond to them” (IISD, 2003:16). People’s responses can also be
determined by climate change impacts, since climate change impacts also induce “changes to resource
flows, critical for livelihood sustainability” (IISD, 2003:17).
There are five forms of livelihood assets: natural (natural resource availability), socio-political (social
relationships and networks), human (amount and quality of knowledge, heath and ability to work),
physical (basic infrastructure, working equipment), and financial capitals (credit availability, remittances,
pensions). These capitals or assets are used in a series of livelihood activities that people pursue, and
through which they gain their means of living. The diversity of assets that a household may possess along
with the services provided by external infrastructure and entities determines the resilience of the people
to withstand threats to their livelihood. These external services refer to access to credits or financial
systems, emergency relief systems, communication and transportation systems or any coastal protection
infrastructure or system implemented to improve the security of the people and their livelihoods
strategy. This also helps the people build their capability to withstand the effects of climate variability
and change (IISD, 2003).
In Union Island, as well as in the other Grenadines, livelihoods are multi occupational. By adopting
additional occupations, people reduce their vulnerabilities associated with a single occupation. For
example, a person whose single occupation is fishing is vulnerable to climate variability and change and
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to seasonal demand of certain species of fish. However, if this fisher adopts an additional occupation
such as water taxi operator, this maximizes and increases potential for assets. Therefore, this diverse
livelihood strategy contributes towards increasing an individual’s human capital through development of
additional skills to perform other occupations, which eventually increases financial and physical assets
(Staskiewicz and Mahon, 2007).

2.4 Livelihoods in relation to climate change
High population and a continuing rate of settlement in the world’s coastal margins have an increasing
influence on the quality of coastal and oceanic environments. Two-thirds (4 billion people) of the world’s
population live within 400 km of coastal and oceanic areas. Also, just over half of the world’s population
(approximately 3.2 billion people) occupy a coastal strip of 200 km wide, that is 10% of the Earth’s land
surface (Hinrichsen, 2009). Coastal areas are considered very productive at different levels. There are a
variety of ecosystems found within them, as well as many services that provide humanity not just quality
living, but business and livelihood dependence. For instance, services such as spirituality, scenic views,
and cultural exchange are currently being offered as tourism attractions. Services such as food, medicine,
and shelter have been obtained over the years from these areas as means of survival. Thus, it is by virtue
of these services that people living in coastal areas have survived. They have based their sustenance in
such services by developing livelihood strategies including activities such as fishing, boating, trade and
tourism, solely and in various combinations for their sustainability.
These environmental services in addition to poverty, gender and development issues, especially amongst
rural populations, influence the relationship between people’s livelihoods and climate change. The many
issues of climate change will come to increase and complicate these existing problems. Developing
countries will be very much affected because of their high dependency on natural resources and
environmental services. It is noted that within these countries, the poorest are the most vulnerable; they
have the least resources and therefore the least capacity to adapt. In addition to this, the duration of
climate change impacts, their severity, and their frequency will affect people’s livelihoods. Projected
impacts such as prolonged drought, heavy precipitation, and continuous gradual changes in average
climate have already become a development issue increasing inequities between developed and
developing countries (Novafrica, 2005 and OECD, 2001). Key indicators such as cities and population
density, major ports, road density and pipeline density have shown that coastlines of most developed
countries suffer from development pressures and loss of coastal resources. For developing countries,
these indicators show that urban areas can better withstand the climate change threats. They also show
that coastal areas are weighed down by pollution and overdevelopment putting at risk coastal and
adjacent environments (mangrove, coral reefs, seagrasses), as well as the local economy and livelihoods
(e.g. collapsing fisheries, tourism) (Hinrichsen, 2009).
In St. Vincent and the Grenadines, approximately 85% of the population is settled on the coastal margins
(CDERA, 2003). The resources of this island and of the other Grenadine Islands are being overexploited
for tourism development due to the high potential they possess for the industry. Fishing resources as
well are becoming too scarce to satisfy not just the local population demand but also the tourism
demand. For Union Island, tourism accounts for approximately 38% of the local income and an 8% is
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accounted for by the fishing sector (Mahon et al., 2004). To be able to earn a living, Unionites have
developed multi-occupational livelihood strategies with these activities as a focal point. Occupations
such as water or land taxi service, souvenir shops, hotel, restaurants, or bar service, boating, and
commercial businesses are among the activities adopted by the people to increase their income
possibilities.

2.5 Livelihood sustainability
According to the International Institute for Sustainable Development (IISD, 2003:12), “a livelihood is
sustainable when it is able to cope and recover from stresses and shocks and maintain or enhance its
assets and capabilities without undermining the natural resource base.” In Union Island, a household
may be considered to gain a sustainable livelihood through land or home ownership; through minimart
or shop ownership; through fishing or water taxi activities; through stable employment or through
accomplishing a range of other income earning activities. However, several factors threaten sustainable
livelihoods on the island, especially with the increasing climate variability and change. Hurricanes, floods,
droughts, and water scarcity threaten livelihood activities in different chain reactions. For example,
farming is affected by water scarcity and tourism is affected by an oncoming hurricane. Consequently,
these effects influence people’s income, health and household security. Also, a long dry season or
consecutive drought periods can be disaster-triggering agents exacerbating social and economical
problems, and reducing the overall livelihood security in the island. Even though a long dry season is not
considered to be of high threat by the local people, it can enhance other potential threats. Water
availability, unsuccessful farming activities, decreased tourism and unemployment are linked to
increasing poverty and to decreased capacity of the people to adapt or cope with future climate change
impacts. Livelihood sustainability therefore may be acquired through the development of adaptation
strategies, and through promoting alternative livelihood strategies to enhance local capacities and
assets. These strategies can consequently provide better adaptation options to climate change impacts.

2.6 Vulnerability to climate change
The vulnerability of a community to climate change can be characterized in terms of the susceptibility or
exposure of its natural systems and the susceptibility of its socioeconomic system. It is defined by the
Intergovernmental Panel on Climate Change (IPCC; 2001b:21) as “the degree to which a natural system is
susceptible to or unable to cope with the effects of climate change, including climate variability and
climate extremes.” According to this definition, vulnerability is a function of climate change and
variability (magnitude or character) to which the system is exposed. It is also a function of its sensitivity
and of its adaptive capacity. A summer heat wave in 2003, for instance, provoked thousands of deaths in
six European countries. Europe has a high degree of development, economic resources and capacities to
cope with any hazard. However, the people who died were clearly susceptible to this event and unable
to cope with it (Bogardi, 2005).
Figure 1 depicts the integration of frequency and intensity of hazards to a system’s vulnerability area.
According to this, vulnerability to climate change includes several kinds of susceptibilities associated with
non-traditional hazards such as sea level rise and higher temperatures extremes. These hazards
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consequently reflect the intensity of magnitude of typical hazards like floods, drought, hurricanes, and of
other emerging ones such as climate change.

Figure 1 Integration of frequency and intensity of hazards on a system’s vulnerable area.
(Source: IPCC, 2001b)

The International Strategy for Disaster Reduction (ISDR) in 2004 took an interesting position in this
regard. It concluded that the increasing susceptibility of communities to the impacts of hazards was due
to the set of conditions and processes resulting from the physical (built environment), social (literacy,
education, human rights, etc.), economic (poverty, gender, and debt), and environmental (degradation
and natural resource depletion) systems. These four areas of vulnerability are the focal points to
consider when looking into the intensity and frequency of projected climate hazards with a view to
developing, coping and adaptation strategies.
In the Grenadines, natural disasters along with national and international socioeconomic events have
impacts on the local livelihoods. Hurricanes such as Ivan in 2004 and Emily in 2005 are examples of two
major hazards that have caused considerable damage to the fisheries, physical and socioeconomic
sectors in these islands. High population density, poorly developed infrastructure, and limited natural,
human, governmental and economic resources are characteristics of SIDS that contribute to their low
adaptive capacity to climate change. The combination of these characteristics in addition to their high
dependence and reliance on the marine and natural resources to meet the population’s livelihood goals,
has led them to overexploit the available resources adding to their environmental vulnerability (IPCC,
2007b). Therefore, the challenge is not just to identify vulnerable groups, but also to identify and assess
their vulnerabilities and their way of coping with the types of hazards that are expected to affect them
due to the climate change phenomena. Equal focus should be given to human pressures and
modifications in the environment that threaten to further stress global inequities (IISD, 2003).
Livelihoods of the world’s most vulnerable communities are very dependent on natural and
environmental services. When these services are at risk, the capacity of these vulnerable communities to
deal with the impacts of climate change is also compromised.

2.7 Capacity and adaptation strategies
Adaptation or adaptive capacity refers to the “ability to respond and adjust to actual or potential
impacts” of climate change, including climate variability and extremes; to moderate potential damages;
10

to take “advantage of any positive opportunities that the climate may afford;” or to cope with the
consequences (IISD, 2003:5). Adaptive capacity is a “function of wealth, technology, education,
infrastructure, skills, resource access, stability, and management capabilities” (O’Brien et al, 2004:304 305). These factors are all components of the livelihoods assets, needs, and interests of people. The
combination of these assets therefore supplements people’s capacity to respond to climate hazards
through adaptive responses to unexpected haphazard.
Since the climate change phenomenon will eventually and gradually affect all living organisms, in the
long run they will be required to adapt. This adaptation will be genetic for most organisms in the natural
changing environment. However, for humanity it will imply a modification of their habitat and their
interaction with the environment (Bogardi et. al, 2005). Given the present vulnerability to climate
change in the Caribbean and coastal regions, the SIDS and other low lying coastal states such as St.
Vincent and the Grenadines need to enhance the process of adaptation strategies in response to actual
or unexpected climatic variations and effects. Since the Caribbean region has a noted dependency on the
coastal zone for its economic activities and settlement, its adaptation focus should be organizational,
legislative, infrastructural and behavioural. However, the main challenge is to encourage policy makers
and authorities to take immediate action.
CARICOM (2003) maintains that national sustainable development programmes should include
adaptation measures as a component of achieving sustainability. Information on stakeholders'
perceptions of the potential risks involved in scientific based and technical decision-making is useful in
refining the process of adaptation. It also provides an increased objectivity and good judgement in
identifying adaptation strategies that lead to results that are more resilient because it is based on local
interests and needs. The process of adaptation needs to be rooted in reducing vulnerabilities to
contribute to the improvement of regional, national, and local capacities. The existence of international
or regional mandates that address and/or link topics to climate change and sustainable development
provide a wide opportunity to create initiatives at the national level and consequently at the local level.
Such initiatives may be useful to support capacity building for adaptation to climate variability and
change (CARICOM, 2003).

3 Methodology and analysis
In order to achieve the objectives outlined in this study, the methodology for data collection included a
scoping exercise to identify the main livelihoods and key stakeholders. It also incorporated a literature
review necessary to describe the area, the people and their livelihoods, and vulnerabilities to climate
change impacts. The second part of the study included the preparation and delivery of a survey. The
survey incorporated necessary aspects that assisted in:
Identifying the people’s perception of climate change,
Identifying vulnerabilities to livelihoods based on weather impacts that they had experienced
and on projected climate change impacts
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Identifying the people’s capacities to sustain their livelihoods and to cope and recover from likely
climate change impacts.

3.1 Study Area
The proposed study area in Union Island includes the main towns of Clifton and Ashton as well as some
surrounding villages or residential areas such as Miss Campbell and Valley (Figure 2). These areas were
included in order to incorporate a representative population and their livelihoods in the study.

Figure 2 Union Island's socio-political boundaries, main towns and neighbourhoods
((Source: adapted from Baldwin, K. 2008, St. Vincent Geodatabase)

3.2 Scoping
A scoping exercise determined and identified the likely impacts and the areas vulnerable to climate
change impacts. The areas of focus included the various livelihoods, small businesses, and resources
important to coping with climate change impacts. It also included the identification of key stakeholders
for development of a survey, and the compilation of datasets and other geographical information. Field
observations and interviews with the public and representatives of private or public entities were also
part of the scoping exercise. Information on climate variation and related literature was also compiled
and reviewed. This information served to assess and understand past climate events that have affected
Union Island and the other Grenadines. It also helped to identify climate change impacts and current
climate variation through the identification of hazards that have affected the people and the island, as
well as local coping strategies.
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To assess the capacities and feasible adaptations to the major changes caused by likely climate change
impacts, the VCA methodology was used. This methodology was developed for the Caribbean region by
the CCCCC to create an enabling environment for climate change adaptation. It was successfully
implemented in island countries such as Barbados and St. Vincent and the Grenadines with a focus on
tourism and water sectors respectively. Considering that, the present study is taking place in the latter
country, and that the VCA methodology matches the intended purpose of this study to assess
communities’ vulnerability and capacity to cope with climate change, it was considered appropriate for
this study.
The VCA methodology implemented in St. Vincent and the Grenadines was focused on water resources
and flooding and has identified vulnerabilities and capacities of the people in Union Island for that
sector. In addition to this information, the report provided critical information and general baseline
understanding of the climate regime, knowledge, attitudes, and coping practices of the people in Union
island. It also provided data on identified impacts and associated effects that increase the vulnerability of
the island. This served to analyse and better describe the identified impacts and nature of stakeholders’
capacities used to cope with the effects of past climate hazards, and their perception of how to adapt to
future climate impacts. The Risk Assessment data and maps developed for this purpose were provided
by the National Trust of St. Vincent and the Grenadines. From this documentation, the resulting
projections for Union Island were reviewed and used to help visualise the biophysical climate
vulnerabilities and impacts to the area. These data were also used during the survey to compare and
associate the perceived vulnerabilities of the people to those indentified in the pilot VCA, and to identify
the resources (natural or built environments) and capacities (human, physical and financial) used and
needed by the people in their livelihoods strategies. This information helped to analyse feasible
adaptation strategies, attitudes, and practices adopted to cope with the vulnerabilities associated with
climate change impacts. It also assisted in identifying the impacts that are perceived as a high threat to
the people based on their livelihood interests and goals.

3.3

Survey of inhabitants

After the scoping exercise, a survey questionnaire was developed and administered to corroborate
existing information concerning the perception of local people on adaptation methods to past and future
impacts caused by climate variability and change (Appendix 1). It also helped corroborate the way in
which these impacts affect livelihoods and people’s ability to cope. The survey aimed to investigate five
main aspects:
1. Knowledge and awareness of the inhabitants in relation to the global climate change phenomenon
2. The extent to which people are aware of climate change and its impacts on the local natural resources
and biodiversity
3. The extent to which people are aware of climate change impacts and its effect on their livelihoods
4. The extent to which people are aware of feasible adaptation methods
5. The extent of their capacities for adaptation
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The information collected during the survey makes reference to climate change related impacts and
effects: flooding, sea level rise, coastal and beach erosion, coral bleaching, fish kills, health issues
(dengue or other diseases), hurricane and storm events and water shortage. These impacts and their
effects are indicated and emphasised by the IPCC (2007b) as some of the ones to result from climate
change in the Caribbean region. They were therefore included in the survey to collect critical information
to find the most likely impacts to peoples’ livelihoods in Union Island.
The sample population surveyed was random and opportunistically selected within the study area. This
enabled coverage of a wide range of the target sectors of the island allowing a broad representation of
people’s concerns, knowledge and adaptation strategies to climate change impacts, and their livelihoods.
The total sample surveyed comprised 71 interviewees with various livelihood activities. This number was
fewer than desired because it also depended on the availability of interviewees and of the time scale to
do the interviews. This sample population only represents 2.4% of the total population in Union Island. It
is therefore not statistically representative of the population of the approximate 3000 inhabitants. A
representative sample would have included approximately 249 interviewees (8.3% of the total
population). Hence, to avoid affecting the reliability of the results, conclusions were limited to the
sample obtained. There were some statistical calculations obtained that applied to the whole population
in Union Island and were included and indicated in the discussion.

3.4 Capacity assessment
The information from the surveys and from the literature review was used to make a link between
climate variability and change and the local people’s capacity for adaptation. This connection assisted
with the identification of capacity, mitigation, and adaptation mechanisms currently used, and that are
considered by the people to be most appropriate for coping with climate change impacts. This
recognition was made through the livelihoods asset context (human, social, natural, physical, and
financial assets), which depends directly on the needs and interests of the people and organizations
included in this study. The information was not just obtained by means of communication and
interviews. It also included activities such as field observations, data review, review of historical records
of climate variability and hazard events, and of existing spatial data and available maps (land and coastal
resource use, population and development density, biodiversity, shoreline maps, and administrative
boundaries).
This information enabled the identification of cooperative actions and barriers to implementing the
identified adaptation methods according to the capacities or assets, needs and interests of the people’s
livelihoods and survival mechanisms. Finally, conclusions and recommendations were devised
concerning the reduction of the level of impacts, and about considering adjusting the management and
planning for the island to include the local people’s capacity to adapt and to cope with the climate
change impacts. This was done with the expectation that the information provided would contribute
toward improving the local livelihoods condition, the coping strategies to climate change and the quality
of life of the people in Union Island.
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4 Results and discussion

Figure 3 Union Island's road and settlement distribution
(Source: adapted from Baldwin, K. 2008, St. Vincent Geodatabase)

4.1 Union Island
4.1.1 General description
Union Island is 8.3 km² and forms part of the archipelagic chain of St. Vincent and the Grenadines,
located in the Caribbean Region atop the Grenada Bank. It has a population of approximately 3000
(Joslyn, 2008), and two main towns where most of the population and economic activity is concentrated.
Ashton, the first town on the island is where the fishing and farming community is settled. Clifton is the
major town where most of the economic and commercial activity takes place, especially tourism-related.
Some of the surrounding villages or neighbourhoods that border both main towns include Miss
Campbell, Village, Jerome, and Donaldson. These areas are mainly residential, farmlands, or just private
undeveloped lots. There is one main road connecting both main towns and some secondary roads
connecting the bordering neighbourhoods (Figure 3). From the interview process, it was revealed that
86% of the interviewees carried out their livelihood activities in Clifton, 18% in Ashton, and the rest (5%)
in the surrounding villages and neighbourhoods.
4.1.2 Geography and biodiversity
Union Island has a variety of natural resources important for the subsistence of its population. The
island’s weathered rocks and agglomerates of volcanic origin shelter these natural resources. The island
has a rugged appearance with two ranges of hills. Its highest peaks rise above 200 meters (656 ft) which
include the highest point in the Grenadines, Pinnacle Peak with approximately 308 meters (1010 ft.)
high. It has an irregular coastline with many shallow bays with fringing and patch reefs on the coast
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(Howard, 1952). Its vegetation is mainly composed of dry deciduous and semi deciduous forests that
include shrub trees and other wood trees of no commercial importance. Mangroves occur in Ashton
Harbour, Belmont Salt Pond, Clifton Pond, Petite Bay, Clifton Bay, Miss Murray State, and Queensbury
Point. Some of these areas have been damaged or have disappeared due to the impacts of hazards, or to
infrastructure development. Adjacent to these, in more elevated areas with drier soils, associated
vegetative species such as manchineel, Acacia spp, and Mimosaceae spp can be found on the hilly
slopes. Tall trees such as the Bursera simarouba and Ficus laevigala are also common. Other small trees
and associated dry shrub, thorn bush, aloes, bromeliads and pastures are found to grow on the hill range
(Weekes, 1996) (Figure 4). According to Daudin (n.d.) the fauna of Union Island is not very varied. In
terms of land animals, the small variety that has been recorded and observed include the manicou, bats,
one species of land turtle, and a few species of snakes and lizards. There are also about nine families of
land birds, and five families of aquatic and migratory birds mainly found on the pond areas and on
coastal margins. The marine biodiversity includes a chain of fringing reef that surrounds the island. The
closest major reef is the Horseshoe Reef located in the Tobago Cays, at an approximate distance of 5 km.
Other marine biodiversity commonly observed in Union Island’s ocean waters are the green and
hawksbill turtle, as well as a variety of tropical fish. Added to this are introduced domestic animals such
as cattle, sheep, goats, pigs, chickens, and cats found in many family farms or roaming freely throughout
the hillsides of the island.

Figure 4 Representation of the land and marine cove in Union Island
(Source: adapted from Baldwin, K. 2008, St. Vincent Geodatabase)
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4.1.3 Climate
The weather conditions in the Grenadine Islands are different to those in mainland St. Vincent, in spite of
their proximity. They do however experience an identical climate regime. The Grenadine islands
experience a sub-climate significantly influenced by size, topography, and relative location to the
mainland, affecting the variation of the different ecological factors within the area (winds, temperatures,
humidity, and rainfall). They are very dependent on the formation of clouds for rain, and their
temperature is dependent on prevailing winds and upwind sea surface temperature. The average annual
rainfall on the larger Grenadines (Union Island, Canouan, Bequia) during the wettest period (between
June and December) approximates to 1200 mm with average monthly rainfall of 150 mm. During the dry
season (between January and May), the monthly rainfall average is less than 25 mm. During the dry
season, the Grenadines can experience extended dry periods and consequent extreme drought (Joslyn,
2008). Table 3 shows the average climate for St. Vincent and the Grenadines to give an idea of the
climate regime that Union Island and the other Grenadines experience.
Table 3 Climate for St. Vincent and the Grenadines
Climate

Units

Mean monthly rainfall
150 – 1200 mm
Relative humidity
60 – 96%
Mean temperature
18 – 32˚C
Mean wind
11 MPH
Average relative humidity
75%
(Data source adapted from Joslyn, 2008)

According to Deschamps et al. (2003:440) the Grenada Bank is within the Trade Wind belt route. Here,
“strong northeast winds develop during late autumn and winter and easterly winds during spring,
summer, and early autumn.” Also, the Guiana Current, which mixes with the North Equatorial Current as
it moves westwards along the coast of French Guiana towards the Caribbean, passes over the Grenada
Bank and its reefs causing variation in current direction and strength (Deschamps et al., 2003 and
Gygory, 2008). In the case of tides, for this area they are described as being of “small range (0.6 m) and
mixed with a semidiurnal component dominating in the Tobago Cays area. Their strength, duration, and
general direction are influenced by local topographic variations present on the sea bottom of the shallow
bank” (Deschamps et al, 2003:440). Temperature and salinity are considered relatively constant in the
area.
4.1.4 Socioeconomic context
Supplemental to the climate change effects, the current economic recession has also affected and put at
risk the livelihoods in Union Island. As part of St. Vincent and the Grenadines, Union Island also suffers
from this recession. The gross domestic product (GDP) of the country decelerated from an annual
average of almost 6% during 2004 - 2007 to a 0.9% in 2008 (IMS, 2009). This decline is due to the weak
development of the main economic activities of the country, which include the tourism, construction,
and agriculture sectors. This decline is projected to continue further in 2009 - 2010 as the global
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environment worsens. However, it is projected to return to its potential over the medium term driven by
large public sector constructions and by recovery in tourism. The construction of the new international
airport, for example, is projected to involve significant increase in construction related imports and
further develop the tourism industry raising the medium term growth potential. On the other hand,
these indicators place St. Vincent and the Grenadines among the poorest countries in the Caribbean in
terms of per capita, with approximately 38% of the population living below the national poverty line.
Despite these markers, the social indicators for the country are very strong, reflecting the possibility of
reducing poverty and increasing access to free education through development goals (IMS, 2009).
The St. Vincent Grenadine Islands are considered to have potential for further tourism development, not
withstanding their small size and fragility. These islands have very limited access to basic needs such as
water, health services, food, transport and energy sources. With the continuing worsening of the
environment, these supplies are also at risk. Union Island, as is the interest of this study, does not have
viable water sources. It depends on rain to supply the island with water and in certain times of the year it
experiences long periods of drought. As a result, there is a shortage of crops and increased health issues.
These common concerns affect economic development. Employment has been affected by the ongoing
decline in the economy. For this reason, most of the people have adopted multi-occupational strategies
to be able to earn enough income to support their household (Staskiewicz and Mahon, 2007). Most
employment is derived from tourism related activities and services complimented with traditional
livelihood strategies such fishing or vending.

4.2 Livelihoods characteristics
4.2.1 Respondents profile
For the most part (43%), the people surveyed were originally from Union Island, while others were either
from the main island St. Vincent (12%) or from the other Grenadine Islands (14%). The gender
distribution surveyed is of 45% males and 55% females. The total age range goes from 18 to older than
65 years of age. Most of the people interviewed (31%) belong to the 37 to 46 age group, with 21% in the
26 to 36 group, and 18% in the age range between 18 to 25 years. The educational level of most (61%) of
the interviewees is of secondary level, with 28% having primary level and the rest either have a post
secondary (5%) or no education at all (6%). Regarding employment status, 77% of the interviewees were
said to be working. The rest of the respondents stated to be looking for work (13%), dedicating
themselves to home duties (4%), studying or unable to work (5%).
4.2.2 Livelihood activities
The livelihood activities in Union Island are mainly marine-based. Fishing, for example, has been one of
the livelihood strategies to sustain the basic economy not just for Union Island, but also for other
inhabited Grenadine Islands (Staskiewicz and Mahon, 2007). Land-based activities, still underdeveloped,
are however increasing with the growing employment opportunities provided by the tourism industry
(Mahon et al. 2004). Findings during this study show that Union Island’s main livelihood strategies
coincide with these traditional employment activities. However, aside from these occupations, results
show that the test population of 71 interviewees also integrated a varied sample of other important
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livelihood activities that enabled them to earn enough to sustain their household. Table 4 describes the
classification of these livelihoods. The three most important livelihood strategies that resulted include
tourism services (38%), small commercial business (24%) and vending (17%).
Table 4 Classification of livelihoods in Union Island
Livelihood Categories
Tourism Services
Small commercial business
Vending
Independent worker
Fishing
Office worker
Farming
Public worker

Percentage of
Respondents
38
24
17
14
11
8
8
7

The different occupations derived from these categories are defined in Figure 5. The figure shows a
variety of occupations identified by the respondents from which eight categories were derived for
analysis. The resulting four main strategies (tourism services, small commercial businesses, vending and
independent worker) seem to have occupations associated with the demands of the tourism industry.
People perceive that tourism related activities provide more opportunity for employment. Therefore,
they have engaged more in this area for their primary livelihoods and have left traditional activities such
as fishing as secondary or supplementary livelihoods. This strategy of “multi-occupationality not only
maximizes their efforts and skills, but also results in an increased level of income” according to the
seasonality and availability of the work (Stakiewicz and Mahon, 2007:13).
Most of the people in Union Island seem to have at least three income earning activities that are
combined to meet the various needs and livelihood goals, as described in Figure 6. Based on the survey
and from the total sample population, results show that 80% of the people indicated having a primary
livelihood activity. From this 80%, 60% of the respondents also said that they have more than one
livelihood activity. That is, 37% have two livelihood activities, 16% three, and the rest (7%) have four
livelihood activities. Figure 7 illustrates the distribution of the most common primary, secondary, tertiary
and quaternary livelihood activities. Note that tourism services are a constant preference as either a
primary or an alternative occupation, either supplemented with a small commercial business,
independent work or vending.
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Livelihood Categorization
Sales clerk
Office assistance
Air traffic control officer

Office worker

Internet café
Minimart owner
Shop/boutique/souvenir owner
Trade
Artist/handcrafter

Small commercial businesses

Heavy machinery operator
Domestic worker (house cleaning
and laundry services)
Gardner and landscaper

Independent worker

Health worker
Teacher
Public servant

Public worker

Hotel owner
Boating activities
Water taxi operator
Land taxi operator
Hotel employee
Restaurant and bar owner
Bar owner

Tourism services

Vending

Vegetable and fruit vendor
Homemade bread and pastries
Snack and beverage stand

Fishing

Fishermen (conch, lobster, fish
and other sea food)

Farming

Farmer (peas, okras, corn, and
other crops)

Figure 5 Categorisation of the livelihoods in Union Island
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45%

Independent worker
Vendor
Tourism services
Small commercial businesses

Percent frequency

40%
35%
30%
25%
20%
15%
10%
5%
0%
Primary

Secondary
Tertiary
Number of livelihood activities

Quaternary

Figure 6 Percent Frequency of the most common livelihoods in Union Island

The relationship between gender and livelihood activity varies among the categorised livelihood
strategies. Nevertheless, the main four livelihood categories (tourism services, small commercial
businesses, vending and independent worker) are present in both female and male occupations. In
Figure 7 the distribution of the resulting common livelihood activities between genders is shown. It is
observed that both females and males choose tourism services and have small commercial business as a
major livelihood strategy. Females are also inclined to work independently, to do vending activities, or to
do farming. On the other hand, males choose office work and fishing as alternative activities.

35%

Office Worker
Independent Worker
Vendor
Farmer

Percent frequency

30%
25%

Small Commercial Business
Tourism Services
Fishing

20%
15%
10%
5%
0%
F

M
Primary

F
M
Secondary

F

M
Tertiary

Livelihood activities by gender

Figure 7 Distribution of common livelihood activities between genders
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Education is also a factor that contributes to the range of livelihood occupations and opportunities of
employment. Secondary level, is the highest level of education provided in Union Island. If people seek a
post secondary degree or additional professional training they have to travel to the mainland St. Vincent
or to other countries that provide them with this opportunity. Figure 8 illustrates that Unionites with a
primary and secondary education engage in a wider range of occupations that provides them with a
wider opportunity for progress. It is noted that tourism related activities are one of the main choices for
primary or alternative livelihoods by people with an education. Other choices of primary and alternative
occupations common for people with an education include commercial businesses and independent
work. Common livelihoods for people with no education include occupations such as fishing and vending.
Therefore, it is more probable that people that have at least a secondary education, which is the highest
level in Union Island, have more employment opportunities available to them on the island. However,
people who advance to a university level of education or post secondary professional training, often
settle upon a single professional occupation such as immigration officer or hotel management when they
return to the island. Having this combination of varied occupations represents a positive reinforced
correlation with livelihood assets, which is also directly related to people´s responses to different
vulnerabilities, including recovering and reconstructing livelihoods after a climate hazard (IISD, 2003).

4.3 Climate change context
4.3.1 Knowledge perception
Based on the surveys and discussions conducted with the interviewees, in the context of their knowledge
and perception about climate change, only 24 of the interviewees claimed to have heard or know about
climate change. When these respondents were asked to define climate change, and even prompted with
an explanation about the concept, only 27% were able to define their understanding about the concept.
Box 1 displays the explanations or definitions given by the respondents. It is apparent that the
respondents who offered an explanation have a good understanding of what climate change is about.
Their descriptions are similar to the definition of climate change discussed earlier in this paper. This is
clearly denoted when they mention terms such as changes in weather patterns, global warming, and
changes in timing of seasons. A small percentage (3%) however had a confused perception of the
concept since in their responses they related climate change to the ozone layer. The definitions provided
seem to be more related to perceptions about changes in weather patterns and the surrounding
environments where they perform their livelihood occupations. For example, a fisher was able to
describe climate change referring to weather patterns, making reference to the times that he was not
able to fish due to bad weather conditions. On the other hand, a farmer based a description of climate
change on the changes in timing of the rainy and dry seasons referring to his withered or lost crops.
Most (73%) of the interviewees were not able to form a definition of climate change. However, they
were able to state instinctively how they perceive climate change impacts through their everyday
occupations. These were also indicated when the interviewees were asked if they had perceived any
changes in the surrounding natural resources, and in the frequency and severity of hazards further
explained under this topic.
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Office worker
Tourism services
Farmer
50%

Percent frequency

45%

Independent worker
Public worker
Fishing

Small commercial business
Vendor

Primary livelihoods

40%
35%
30%
25%
20%
15%
10%
5%
0%

Percent frequency

No Education

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

Primary
Secondary
Educational level

University/Post
secondary

Primary
Secondary
Educational level

University/Post
secondary

Secondary livelihoods

No Education

Figure 8 Relationships between educational level and number of livelihoods

In establishing the reasons why only a small portion (27%) of the sample population reported having
knowledge of climate change, a comparison was made with the level of education and gender of the
respondents. Figure 9 shows that, in this case, both males and females without a formal education had
no knowledge of and could not define climate change. It is also evident that both males and females with
a secondary level education are predominantly the ones who could provide a definition on climate
change. For both genders with at least a secondary level education, there was no significant difference
between their knowledge of climate change. However, when performing a chi square analysis on these
variables, in the case of males there is a significant statistical relationship between the level of education
and the respondents that have heard or have knowledge of climate change (chi-sq. = 11.455, p = 0.010).
This relationship is positive; which specifies that when there is more education there is more knowledge
about climate change. According to the Phi and Kramer V tests, the strength of the relationship is 62.8%,
which means that this relationship can be generalized to Union Island’s population. Namely, this
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relationship will be manifested in 6 of 10 cases of the people on Union Island. This relationship can also
be inferred to as an individual case. That is, when an individual knows about climate change it can be due
to various possible reasons from which education represents 62.8% of the reason or source of his
knowledge.
Cannot get water, it is warm and weather cannot be monitored
Box 1 Respondents perception of the climate change concept
Change in the weather patterns
Change in seasons
Change in climate trends due to global warming
Changes in rainy and dry seasons
Change in the atmosphere and the effects in the environment
Changes in timing of weather
Climate changes and does not stay the same
Environmental changes causing Earth’s temperature to change and cause irregular weather
Changing of climate and the amount of cars in the island
More hurricanes in September
Sun getting lower to Earth
Warming and rise of seas
Weather is different
Weather changes suddenly
Weather is seasonal

Percent frequency

30%

No Education
Secondary

25%

Primary
University/Post secondary

20%
15%
10%
5%
0%
No

Females

Yes

No

Males

Yes

Gender knowledge on climate change
Figure 9 Relationship between gender educational level and their knowledge on climate change

The respondents’ perception of climate change and the way it affects their natural environment
indicates their awareness on the subject of climate change. In this regard, the locals readily understood
climate change and its effects on their lives. Their awareness was evident when describing the changes
noticed in climate patterns and impacts over the last 10 years. The interviewees were asked if they had
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noticed changes in frequency and severity from a list of six climate change impacts identified to most
likely occur in Union Island. Figure 10 demonstrates the percentage distribution of respondents’
perceived changes in frequency and severity of climate change impacts. Proportions are high for more
frequent (49%) and less severe (48%) changes in the timing of wet and dry season; for less frequent
(69%) and less severe (53%) annual rain; for less frequent (51%) and less severe (37%) storm and
hurricane events; and for more frequent changes in temperature (31%) and drought (23%) events.

More severe
Same or no severity
Less severe
More frequent
Same or no frequency
Less frequent

Percent frequency

140%
120%
100%
80%
60%
40%
20%
0%
Timing of
wet and dry
season

Storm and
hurricane

Annual
rainfall

Temperature
change

Drought

Flooding

Climate change indicators

Figure 10 Respondents' perceived changes in frequency and severity of climate change impacts to Union Island

In the VCA for St. Vincent and the Grenadines, Joslyn (2008:21) mentioned that “within the last 10 years,
there appears to be a growing trend of a wetter than normal dry season in St. Vincent and the
Grenadines.” He further indicated that in the wet season there is reduced precipitation due to the
decreasing influence of tropical systems that provide the volumes of rain. Within the 20th century, the
Caribbean region has also experienced an increase in average temperature of 1 Celsius and “on average,
a mean sea level rise of 1 mm/yr” (IPCC, 2007b:692 and Joslyn 2008). These facts indicate that the
people’s perceptions of the changes observed are related to the scientific projections of climate change
impacts for the area.
Interviewees were also asked if they had noticed any changes in natural resources and biodiversity in the
past 10 years. They were asked about changes in quality and quantity of the natural resources and
biodiversity. Respondents identified the most significant changes observed to be in fish, mangrove, and
crops (Figure 11). In reference to fish, the respondents observed less quantity over the years and said
that the fish found were small. The causes they perceived as responsible for fewer fish are overfishing
either by big commercial troller boats or by sport fishing. They also stated that because of the hot
climatic conditions fish go deeper to cooler waters or to new feeding grounds. Regarding mangroves,
most of the changes people refer to include fewer mangroves and that they are growing smaller.
Mangroves do not have an opportunity to grow larger since they are being cleared for land cultivation or
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Percent frequency

development; and they are being cut for wood or charcoal, for building fish pots, fences or for
construction. As for crops, the respondents identified a number of these (peas, corn, and okras) as being
withered or as not growing due to the dry condition, high temperatures and the lack of rain during the
wet season. The interviewees also alleged that pests such as the mealy bug are affecting crops.
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Figure 11 Respondents’ perceived changes in quality and quantity of the natural resources and biodiversity
in Union Island

Based on the survey, people seem not to relate to other big or significant change in biodiversity and
natural resources that may have affected the island. This might be because they only perceive changes in
the resources that they are in contact with in their everyday activities. They do not perceive changes at a
wider scale, outside of the resources that surround them during their daily occupations. An assessment
of exposure to the different influential factors that make people aware of such changes (television,
internet, academic curricula) may be useful.
4.3.2 Impacts and effects on livelihoods
The climate of Union Island, which is already dry for most of the year is likely to become more so with
climate change. This together with the island’s poor economic environment can be expected to threaten
the livelihoods of the people by contributing to further degradation of the condition of natural resources
and biodiversity. Hurricanes are considered a major threat to the livelihoods. They have already left a
footprint of the type of effects and consequences they can cause. Hurricane Ivan in 2004 and Hurricane
Emily in 2005 are two significant hurricanes that affected the area in two consecutive hurricane seasons.
Union Island was indirectly affected by them through storm surges, winds and other associated forcings.
Concerning Hurricane Emily, people reported loss of crops, damaged homes and a period of water
scarcity. After that hurricane, the coastline was damaged and large areas of vegetation on the hillsides
have remained damaged by the effects of the high winds to this day. Tourism arrivals consequently
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declined as did the related livelihoods and incomes. One of the most affected livelihoods in the
Grenadine Islands during this time was fishing, as fishers lost fishing gear, engines, housing and
communication facilities (Cooke, 2007).
To learn more about the climate change impacts that affect the livelihoods in Union Island, people were
asked in the survey about weather hazards associated with climate change impacts identified for the
region, which have most affected them and their livelihoods. From the responses, four climate hazards
were identified as the most significant. These include hurricanes (55%), followed by water shortage
(46%), storm surges (24%) and flooding (17%). Figure 12 shows the livelihoods strategies most likely to
be affected by these four hazards. The most affected livelihoods, according to this analysis, include
tourism services and small commercial businesses. The next most affected livelihoods are the
independent workers followed by vending and farming activities.
18%

Small commercial business
Independent worker
Tourism services
Farming
Vending

Percent frequency

16%
14%
12%
10%
8%
6%
4%
2%
0%
Flooding

Hurricane
Storm surge
Climate hazards

Water shortage

Figure 12 Livelihood strategies most likely to be affected by common climate hazards affecting Union
Island

During the analysis people were also asked to identify hazards that they felt were most threatening to
their livelihoods. The respondents identified the same hazards that have affected them as the most
threatening to them. Therefore, it is noteworthy that interviewees based their responses on recent past
experiences, rather than looking back to the past 10 years.
The most common identified distress experienced by people through the identified hazards include:
Temporary home evacuation due to loss of roofs or damage to house
Water and food shortage which also reduced income because of drying and loss of crops
Unattractive beaches due to eroded beach fronts and scattered debris reducing tourism visits
Temporary closure of business or livelihood activity because of flooding and damage to physical
structures and access roads
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Damage and loss of equipment, tools, merchandise, and facilities
These effects on the main livelihood activities raise the vulnerability of the community and put it at
higher risk. Considering also that the time people need to recover from these events each time they
happen depends on the severity of the impact. So far, respondents said that for a hurricane it takes them
a period of approximately one month to recover, and about one to four days to recover from a flood, a
storm surge or water shortage. Eventually, as the frequency and severity of these hazards increases due
to climate change and are experienced on Union Island, the existing vulnerabilities of the island will be
continually aggravated. This will stress the natural resource base and the capacity of the people to fulfil
their livelihoods.

4.4 Vulnerability to climate hazards
Caribbean islands have various environmental characteristics in common. These include volcanic or
coralline origin; low-lying coastal planes; mountainous, rugged unstable slopes; and small land sizes
relative to biodiversity abundance (Nurse, 2008a). These are all common geographical features that also
distinguish and make each island unique. However, due to these commonalities and to their spatial and
temporal distribution, they are also prone to natural hazards such as volcanic activity, earthquakes,
landslides, hurricanes, drought, floods and tsunamis. According to Nurse (2008a:4), the environmental
vulnerabilities in Caribbean islands, can be classified into five groups:
1.
2.
3.
4.
5.

Natural hazards (e.g. hurricanes, earthquakes, volcanic activity, tsunamis, etc.)
Internal, low-intensity, extensive anthropogenic hazards (e.g. deforestation)
Externally driven, high intensity, anthropogenic hazards (e.g. oil spills)
Global climate change effects
Acquired vulnerabilities

Union Island, shares these vulnerabilities, which continue to be aggravated every time it is affected by a
hazard. Even though the impact is indirect and not severe, the effects are cumulative increasing the risk
of a devastating outcome. The people interviewed helped to identify three climate impacts that they
perceived to be most threatening to Union Island. These were hurricanes, water shortage and beach
erosion. Figure 13 displays these three climate impacts in combination with other identified occurring
impacting events in seven different parts of the island. The figure shows pie charts of the climate impacts
perceived by the respondents to be most likely affecting each specific area. For the whole island,
hurricanes seem to be the most likely identified threat to affect it. Since the island has not yet been
directly affected by any hurricane for the past 10 years, according to the interviewees, this event is not
much of a problem to them. It is however considered a threat to the main settlement towns considering
the damage and loss of infrastructure it can cause. For Ashton and Clifton, where most of the island’s
population is settled, the highest identified threats observed, other than hurricanes, include flooding and
water shortage. The respondents seem very conscious about the water issue due to experience with
water scarcity, since the island has no water sources other than rainwater catchment systems. Flooding
has also been a problem in the settled areas. It affects access roads and damaged infrastructure in the
town, consequently affecting the income earning activities of the people. In the case of Big Sands,
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Richmond Bay and Bloody Bay, the highest identified threats, other than hurricanes, include beach
erosion and fish kills. These three areas are located in the north of the island where most of the high
winds, high tides and big waves occur. When these natural coastal dynamic factors are aggravated by
climate variability and change, the area becomes more vulnerable and sensitive to future climate
impacts such as beach erosion. Regarding fish kills, Bloody Bay, Richmond Bay, Big Sands and Miss Irene’s
Point were identified to be most likely affected by this event if it were to occur. Some of the
respondents, according to their knowledge and experience, said that it is in these areas that fish will
most likely be washed into if any fish kill event were to occur. For Chatham Bay and Miss Irene’s Point,
storm surges also seem to be affecting these areas as well as the main towns. These might be due to the
south-west location of these areas. Mills (2001:1209) mentions that for St. Vincent and the Grenadines
“currents tend to suppress the east-going streams and enhance the west going, while narrow channels
strengthen west-going streams.” Therefore, effects of rain and high winds in combination with high tides
and currents are directed to these bay areas causing these impacts, which may be further exacerbated
by future climate variability and change.

Figure 13 Climate hazards perceived by the respondents to most likely impact different areas in Union Island
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4.5 Livelihoods and people’s capacities
The capacity or the assets people posses can determine livelihood sustainability. The combination of all
human, social, natural and physical assets helps determine how the livelihoods of the people in Union
Island are established. It will also help to gain an understanding of how people will respond to climateinduced vulnerabilities. Unionites depend directly on their natural resources through fishing, farming,
boating activities and tourism for their livelihoods. They have developed multiple occupations to obtain
more options to fulfil their livelihood goals and be able to obtain a greater amount of assets to
strengthen the sustainability of their livelihoods. The capabilities gained through the varied occupations
and assets determine how Unionites will react to the impacts of hazards or effects caused by a climate
change (ISSD, 2003).
4.5.1 Human assets
Human assets are the “set of social relationships upon which people draw in pursuit of their livelihood”
(ISSD, 2003:12). These include skills, knowledge, ability to labour and good health important to the
ability to pursue livelihood activities. The level of education or additional training obtained, marital
status and household characteristics also influence the human capital.
As previously noted based on the survey, the prominent educational level of respondents is of
secondary level, which is the highest level of education offered in Union Island. The survey also showed
that there is a high rate of people working (77%) the island in a variety of occupations. Figure 14 displays
a relationship between the educational level and employment status from 69 respondents. Results show
that 51% of the people that have a secondary educational level are working; that 19% of the people with
a primary educational level and 6% with a post secondary education are also working. The rest of the
respondents, which represents 21% of the interviewees, are either unable to work, looking for work or
performing home duties.
A Chi-square test showed that for these variables there is a significant statistical relationship between
the level of education and the respondent’s employment status (chi sq. = 34.219, p = 0.001). This
relationship was positive; which specifies that when people have an education they have more
opportunity to have employment or to look for a way to have a sustainable livelihood. According to the
Phi test, the strength of the relationship is of a 70.4%, which means that this relationship can be
considered globally to Union Island’s population. Hence, this relationship will be manifested in 7 of 10
cases of the people in Union Island. This infers that from the people that are employed, 70.4% will have
at least a secondary school education. This is very significant since it shows that the people from Union
Island have a foresight to educate themselves at least to the secondary level available to them in the
island and aspire to have a good quality of life through a secure livelihood strategy supported by their
educational level.
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30%
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No Education
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Educational level
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Figure 14 Relationship between the educational level and employment status of the respondents

The distribution of the employed people between the main towns of the island is shown in Figure 15. In
this distribution, Clifton town shows the highest rate of employment (49%), and it is evident that it is
there where the main livelihoods and commercial activities take place. Ashton town also presents a
moderate rate of employment (13%) in comparison with Miss Campbell and Valley, which are areas that
are more residential. Considering that people from these last three towns may travel to Clifton to work.

Unable to work
Working
Looking work
Home duties

Percent frequency

50%
40%
30%
20%
10%
0%
Ashton

Clifton

Miss Campbell

Towns and Neighbourhoods

Figure 15 Distribution of employed people between towns
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Valley

4.5.2 Social assets
To learn about Unionites’ social resources, connections, associations and family relationships regarding
their capacity to recover or to endure in their livelihood strategy, during the survey people were asked
about their relatives, memberships with groups and their relationship with organizations. They were also
asked if they were able to receive any kind of assistance from associations or connections in a time of
need that could help them improve their livelihoods or to recover from a hazard or adversity. Since social
assets are found at a community level, it is important to know about the individual’s relationships and
the role they play within their community, as well as the potential of organization they possess. This will
help determine the social capacity individuals have to cope or recover from climate change impacts.
Results show that in a time of need, 72% of the respondents said that they could receive assistance from
their relatives. A small percentage (11%) said that they could receive assistance either from community
groups or from public or private organizations. This indicates that most of the people are more reliant on
their families and relatives than on other groups or public or private entities.
When people were asked about the location of the relatives that could provide assistance, a high
percentage (66%) of the interviewees answered that relatives from overseas are the ones who are most
likely to provide help. Thirty-nine percent of the respondents said that they can receive help from
neighbouring relatives in Union Island; and 31% stated that relatives from the Mainland St. Vincent are
the most likely to provide them with assistance. Only 17% responded that they could get assistance from
relatives residing in other Grenadine Islands. Table 5 shows the type of assistance that could be provided
by these relatives. Financial assistance (45%), food (35%), and clothes (23%) represent the highest form
of help that people perceive they can receive from their relatives. This may also imply that these items
are considered most important for them during a hazard recovering period. The table also shows that
low percentages of the respondents feel the need for assistance from shelters (4%), labour (3%), and
construction material (3%). A reason for this might be that people in Union Island feel secure in their
homes probably because they feel that they have built them strong enough to withstand a hazard.
Table 5 Type of assistance that could be provided by relatives
Type of assistance
Financial
Food
Clothes
Other
Shelter
Labour
Construction Material

Percentage of
respondents
45
35

23
6
4
3
3

The respondents feel that community groups are not able to provide any type of assistance and that
public or private entities focus their help to certain designated people or groups. The involvement of
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Unionites in community groups and memberships is low. Only 10 interviewees stated having
memberships to a group or organization in the island. Two of the community organizations mentioned
by the respondents are the Southern Grenadines Water Taxi Association and the Environmental
Attackers. The latter is involved in local environmental issues for which the respondents indicated their
support in some of the projects and activities they develop. Many of the respondents (67%) expressed
that they do not need to be involved in a community group or in a private or public organization to
receive or to provide assistance in a time of need. If it is within their capability they will assist other
community members with labour, maintenance, repairs, uniforms for schoolchildren or for sports teams,
or in any other way the community or family member may need assistance. It seems that even though
people have a sense of cooperation, they prefer to do it as individuals rather than in a formal group.
However, they still do recognize that when organized they can be heard by the government or higher
authorities as a strong voice in support of their interests.
4.5.3 Natural assets
Natural assets refer to the “natural resource stock from which resource flows useful to livelihoods are
derived” (IISD, 2003:12). The people from Union Island rely upon the natural resources present in the
island for their subsistence. Among the natural resources that are being exploited by the main livelihood
activities (primarily tourism) are white sand and clear water beaches, unique scenery and diverse marine
and coastal habitats such as coral reef and mangrove areas (Mahon et al., 2004). From seamoss farming
in mangroves and beach areas, to fishing in open water, or to having vendor stands (craft/souvenirs) on
the beach, the people living in Union Island use the local natural resources according to their needs,
interests and livelihoods.
It is imperative that information on the relationship between livelihoods and biodiversity be obtained
through the knowledge of the local people. The different livelihood strategies adopted in Union Island
have resulted in people interacting extensively with their natural environment. It is noted that the
conservation and sustainable use of biological diversity and resources needs the participation of people
at all levels since all livelihood activities have an impact on household level, food security and nutrition
(FAO, 2005).
An interesting aspect of the use of the land resources, according to the survey, is that the use of the
natural resources in the island also involves harvesting wild edible and medicinal plants, land use for
farming and home gardening, as well as beach use or marine-based activities (Figure 16). According to
the survey, small scale home gardens (27%) and farms/crops (37%) serve to sustain households, either
for personal consumption or for produce to sell in the market. The interviewees also indicated that the
use of edible wild plants (fruits, medicinal plants) (10%), and firewood (18%) was common. Animal
rearing is another common practice in Union Island. The raising of goats, sheep, chickens, and pigs is also
part of the sustenance of the households. This activity is also considered as an investment or insurance
in the event of eventualities within the household.
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A resource such as the seamoss, which seems to be widely used among the people over the years to
make beverages, confectionery and other products, was also mentioned. Seamoss is traditionally
collected in the beach areas. Currently there is a small farm being developed as an alternative livelihood
strategy for women in the island.
Other natural assets of the island such as coral reef, mangroves and beaches are also being exploited. If
these resources continue to be unmanaged, it will put at risk the natural processes and eventually
destroy the stocks available. Tourism, one of the main livelihoods indicated in this study, directly
depends on the natural resources in the area, more specifically the marine and adjacent coastal
resources. The accumulation of human induced activities to the natural detriment of these resources is
increasing the risk of the loss of the existing stocks (Field et al., 2001). An interesting finding of this study
is that even though the people are not formally organized, they do identify this as a need for them to

Animal rearing,
13%
Croping/farming,
37%
Firewood, 18%

Edible wild plants,
10%
Home garden,
27%

Figure 16 Distribution of the use of land resources

address their issues and manage their local resources. However, they still feel neglected due to the lack
of support and resource management from the government side. The government, on the other hand is
aware of the potential that these Grenadine Islands have for tourism. Projects such as the new airport
for St. Vincent and the Grenadines are part of the schemes that have been projected to help increase
tourism arrivals. However, issues related to management of the local biodiversity and natural resources
should also be addressed towards improving the opportunities of the people’s tourism based livelihoods.
4.5.4 Physical assets
Physical assets represent the “basic infrastructure for transport, building, water management, energy,
communication and productive capital (tools, machines, etc.) which enable people to pursue their
livelihoods” (IISD, 2003:13). The basic infrastructure refers to a public good (roads and beaches) or a
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private good (home, commercial buildings, water or electricity access). In terms of capacity, home and
business ownership contributes to the capital of a livelihood. Figure 17 shows that from a sample of 28
employed respondents, 35% live in homes or manage businesses that are owned by their relatives; 25%
of the individuals own their homes and businesses, while 11% own their businesses but live in homes
owned by relatives. The percentage of respondents that rent their homes and businesses (7%) is equal to
those that own their homes but rent their business (7%).
When comparing home and business ownership with the marital status of the respondents it was found
that 18% of married people own their homes and 10% own their business. Results reveal similar
proportions for single people. That is, 20% own their homes and 8% own their business (Figure 18). This
might be because their business or livelihoods are carried out from their homes or they own land upon
which they have built their homes or operate their livelihoods. Since people’s homes and livelihoods are
an important asset for assessing their capability to adapt to climate change impacts, it is important to
know how strong the homes are built or the type of material that was used to build them. The survey
results reveal that 58% of the homes were built with concrete and 35% with wood. Only 6% of people
have homes built combining wood and concrete. That is, for example, that homes might have the
40%
Rented business
Self owned business
Business owned by relatives

Percent frequency

35%
30%
25%
20%
15%
10%
5%
0%
Home owned by relatives

Rented home

Self owned home

Figure 17 Relationship between home and business ownership

foundation built with concrete and a second story or additional rooms built with wood. Thus 63% of the
homes would likely be resistant to the effects of climate impacts, considering that they have concrete as
the main building material. However this does not determine that the home could withstand a hazard
espcially if not built according to the hurricane, flood or hazards building code or standard available. To
determine this, variables such as the location, the strength of the construction and quality of
construction material would need to be assessed.
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The illustratration in Figure 19 shows that 27% of the homes owned by relatives are built with concrete.
For the people who individually own their homes there is a small difference in proportion (1%) between
those who built them with concrete and those who built them with wood. Hence, it seems that there is a
tendency for people to build their homes with concrete, which is believed to provide strength and
durability to the homes. However, cost might be what could drive people to use only wood as a main
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0%
Home owned by relatives
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0%
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Figure 18 Relationships between marital status and home and business ownership

building material. This may also involve the cost of transportation of the material to the island. As a
family or among relatives, there could be more contribution to invest in concrete material when building
a home. Similarly, people who individually own their homes are likely to have more difficulties investing
in concrete unless they have the financial capacity or social assets to assist them.
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With regard to basic utilities and facilities (electricity, rainwater storage, indoor and outdoor toilets),
Table 6 shows that there is a great difference in the type of utilities that these homes possess,
considering the type of material they were built with. Homes owned by relatives and built with concrete
have higher proportions of these utilities and facilities. That is, 60% of these homes include electricity
30%

Concrete
Wood
Wood and concrete

Percent frequency

25%
20%
15%
10%
5%
0%
Family owned

Rented

Self owned

Home ownership

Figure 19 Relationship between home ownership and building material

and rain water systems respectively; 40% include indoor toilets and 20% have outdoor toilets. Homes
that are individually owned and built with either wood or concrete include the same proportions of
these facilities and utilities. That is, 20% of these homes include electricity and rainwater systems
respectively, and 10% include indoor toilets respectively. It is notable that rented homes built with
concrete have low percentages (10%) of the utilities and facilities compared to those built with wood
(40%). It is possible that wood construction increases the financial capabilities to provide all these basic
services. In addition to the possibility that since the facilities are rented the property owners may feel
obligated to provide these amenities to increase the possibility of finding tenants.
Table 6 Distribution of basic utilities and facilities in homes built with concrete and with wood
Percentage of utilities and facilities available
Homes built with concrete
Owned by relatives
Individually owned
Rented

Electricity

Rain water

60
20
10

60
20
10

20
20
40

20
20
40

Indoor toilet
40
10
10

Outdoor toilet
20
0
10

Homes built with wood
Owned by relatives
Individually owned
Rented
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10
10
30

10
20
10

Based on the survey, a peculiarity in the island is that even though most of the homes have indoor toilet
facilities, they still have an outdoor toilet available. This might be due to the limited availability of water
in the area. Union Island does not have a pipe borne water system. All households possess some kind of
water storage system such as barrels, tanks or cisterns. The main towns have built community rainwater
catchment reservoirs that can be accessed with permission from the local government authorities when
needed.
4.5.5 Financial assets
The last asset for determining the capacity of people to sustain their household is financial capital. This is
referred to as “financial resources which are available to people (whether savings, supplies of credit,
regular remittances and pensions, social security payments or insurance) and which provide them with
different livelihood options” (IISD, 2003:13). These finances are not just important for investing or
improving livelihoods strategies, but also for responding to the effects of different vulnerabilities and for
coping and adaptive strategies after a natural hazard. During the interview process, it was difficult to get
people to make an estimate of their monthly incomes. Only 34 interviewees were able to provided
information on their monthly incomes. This was especially difficult for those that depend on a daily basis
income such as fishers or water taxi operators. Most of the people also associated certain times of the
year where there is more tourism activity with higher incomes. This period or season is more or less
between the months of November and April. Some could say that “when the season is on” they could
make “good” amounts of money because there is more business opportunity. During the survey, six
income categories within a range of Eastern Caribbean Dollars (EC$) 10.00 - 4,000.00 (US$ 3.68 1,472.27) were used to facilitate the respondents to estimate their monthly incomes. Table 7 shows that
from 34 respondents, the highest incomes in 21% of respondents range between EC$ 10.00 – 500.00
(US$ 3.68 – 184.03) and 15% between a range of EC$ 600.00 – 1,000.00 (UD$ 220.84 – 368.07).
Table 7 Income range distribution
Estimated monthly
income (EC$)
10 – 500
600 – 1,000
1,100 – 1,500
1,600 – 2,000
2,100 – 3,000
> 4,000

Percentage of
respondents
21
15
8
0
1
1

(1US$ = 2.7169 EC$)

Figure 20 shows a correlation between people’s income range and six of the main livelihoods (small
commercial business, independent worker, tourism, vending, fishing and farming). This correlation could
only be based on the response of 18 interviewees. Results show that tourism related activities provide
people with a wider range of opportunities to earn an income. In addition, tourism and independent
working activities provide greater monthly earnings, approximately more than EC$ 4,000 (US$ 1,472.27)
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Figure 20 Relationship between livelihood activities and income range

for at least 22% of the respondents. Among five of the main livelihoods, the income range between EC$
600.00 – 1,000.00 (US$ 220.84 – 368.07) is common at almost an equal proportion. That is for 6% of the
people whose livelihoods are fishing, independent work and farming, and for 11% of the people whose
livelihoods are tourism and small commercial businesses.
According to the U.S. Department of State’s 2008 Human Rights Report on St. Vincent and the
Grenadines (2009), in many sectors of the country “the minimum wage did not provide a decent
standard of living for a worker and family, but most workers earned more than the minimum.” This may
indicate that the earnings from these livelihoods might be in the range of the minimum wage from the
different economic sectors, and when adding together the incomes of the multiple livelihoods they
surmount the minimum wage allowing people to have a more satisfactory quality of life.
From the total sample of respondents, 86% reported to have savings. Results show that 70% of these
savings come from their income. Other savings come from pensions (11%), remittances (34%), and other
sources (7%) that include financial help from parents or relatives (Figure 21).
The most common methods for saving money are through bank accounts (72%) and credit unions (48%).
A small percentage (10%) of the respondents stated to complement their savings with investments on
physical capital such as livestock or real estate. One particular method for saving commonly used is the
“su - su” which works as weekly savings of predetermined amounts of money. However, this method is
not very reliable since it depends on the constancy of payment or savings of the participants, given that
every month the money is given to one person. Therefore, in order to maintain the money flow, people
need to be steady on their payments. Hence, it is obvious that people have foresight for saving
regardless of the methods they use.
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Just over half of the interviewees (53%) reported having some kind of insurance for their homes,
businesses, family, or self. However, only 37% stated the type of insurance coverage they have. The most
common type of insurance coverage is life and health (14%). Small percentages of the respondents
reported having coverage for fire (7%), damage from natural hazards (6%) or accidents (4%) as shown on
Table 8. One of the reasons given by the respondents for not having insurance is the cost. In addition,
two persons commented that the insurance companies would not insure homes or infrastructure built
with wood, so they would not bother to try getting insurance. Hence, considering that 35% of the
respondents have wooden houses, it will be hard for them to recover from a natural hazard, a fire, or
any other negative impact without insurance. This increases the vulnerability of the people to cope in
the aftermath of hazardous events, especially with the projections of the climate variability and change.
Table 8 Type of insurance coverage
Insurance coverage
Life and health
Fire
Damages from natural hazards
Other
Accident

4.6

Percentage of
respondents
14
7
6
6
4

Adaptation strategies

4.6.1 Coping strategies to past events
The adaptation strategies that people from Union Island have adopted to cope with climate hazards
were examined through measures that have been implemented when people have been affected by past
climate impacts. This also involved people’s future plans and measures to handle the increasing and
extreme events due to climate change. As described before on the topic of impacts and effects on
Other sources,
7%
Pension, 11%

Income, 70%
Remittances,
34%

Figure 21 Distribution of respondent’s sources of income and savings
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livelihoods, the climate impacts that people in Union Island reported being most affected by include
hurricanes, water shortage, storm surges and flooding. Figure 22 describes the most common coping
strategies that people currently implement to prepare themselves to deal with the effects from
hurricanes, storm surges, water shortage and flooding. People do not report other coping methods,
probably because they do not know about them or do not feel the need to protect themselves from
other hazards. On the other hand, most of the measures mentioned seem to be implemented by means
of experimentation, or by people hearing or perceiving how it should be done. If the measure is
implemented and no damage results from the event then the method is concluded to be good and it is
used as a coping strategy. For example, one of the respondents said that when he is warned of a
hurricane he puts clothes in between the shutters and the glass windows or doors as a buffer. He has
implemented this measure in past hurricane warnings and has not had any adverse effects. Therefore, to
his perception this is an effective method to protect the glass doors and windows of his business and
home. People also mentioned that when they build their homes they make sure to put a “hurricane
roof” or a roof built with galvanized material, which is more reliable than a conventional roof to

Boil water
Check and secure roof
Cut overhanging and tall trees around the house
Follow advice from NEMO
HURRICANES

Get sand bags

WATER SHORTAGE

Get shelter if needed; provide shelter to family

STORM SURGES

Make sure to have a light source (flashlight, candles,
and matches or lighter)

FLOODING

Nail and board up windows and doors
Safeguard boats in land
Safekeep important papers and things
Use scotch tape to secure windows
Stay indoors
Store and safekeep clothes
Store things in plastic bags

Store food and water
Figure 22 Popular coping strategies currently implemented
the people
of Union
Island to prepare
Take down orby
secure
wires that
are hanging
themselves to deal with the effects of weather hazards associated with climate change impacts.
Take necessary precautions to make sure family is
safe

withstand strong winds or hurricanes. Thus, people who have conventional roofs can only opt to make
sure that these are reinforced when warned of an incoming hazard.
Results show that only 11% of the respondents reported having planned to implement measures or had
already put in place measures to protect their homes, businesses and equipment. 17% of the
respondents said they had not planned or even thought about putting in place any preventive measures.
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Just under half of the respondents (42%) said that they do not know what preventive measures can be
put in place to protect themselves from hazards. These figures reflect the lack of information and
knowledge that people have about preventive measures and preparedness. As one of the respondents
said, “I will keep the necessary and put in place what is needed when I am warned.” This attitude and
perception of the local people may indicate that adaptation needs to be proactive and would require
preventive actions from the public side much earlier than immediately before a climate related hazard
occurs.
Some of the measures that respondents said to have planned to put in place include the following.
Save money to use in case of unforeseen circumstances
Change or reinforce wooden windows with shutters to avoid having to use plywood to protect
glass windows every time
Build a galvanized or “hurricane” roof
Build a second floor using concrete
Raise and strengthen the building’s foundation
Get a bigger tank or build a water storage system for more rainwater storage capacity
Build a sea defence wall
Improve the drainage system
Some people mentioned that even though they plan or want to implement preventive measures or just
improve their homes, it is very expensive. Therefore, it is not just the lack of information or foresight
that is preventing people from implementing measures, but also the lack of financial capacity.
4.6.2 Early warning systems and preparedness
Early warning systems are implemented to provide and alert people of a potential hazard so that they
can prepare and take action with enough time to avoid devastating effects. These systems incorporate
the government, the public, technology and media to be effective. An early warning system is not just a
means to provide a successful warning, but to have an effective response to the warning. Hence, it
should be complemented with good management of hazard information and preparedness strategies
(including planning, implementation and training of the people) especially when developing an
adaptation strategy (Sorensen, 2000). During the survey, only 42% of the respondents reported knowing
about an existing warning system for the country and the island. The most common early warning
system described is the National Emergency Management Organization (NEMO). This entity works under
the Caribbean Disaster Emergency Response Agency (CDERA). Its functions include informing and
preparing the people on incoming natural hazards through community preparedness groups,
information, warnings, equipment, provisions, and material for rebuilding roofs and home repairs after a
42

natural hazard. People however feel that the government is not doing enough through this entity to help
them cope with climate hazards. The president of the Community Disaster Preparedness Group from
Union Island mentioned that they are not warned of an incoming hazard until it is close to the area. He
also mentioned that the government has provided them with educational preparedness material for the
community but has not provided the community with the necessary first response equipment. He added
that the group does not have a place to meet or hold training sessions, or even to store the few pieces of
emergency equipment (generator and tents) that have been provided.
Other early warning systems recognized during the interviews include the local disaster preparedness
committee, the police and cars with a loudspeaker announcing an upcoming event around the island and
guiding people in measures that can be taken for their protection. Some people said that using a
loudspeaker as a warning system worked well in the past but has not been implemented in recent
warnings. Respondents also stated that most individuals nowadays choose to monitor the weather on
the television or radio. Other means of information or communication used to monitor hazards are

Means of communication

Other
Internet
Cellular phone
VHF Radio
TV
Radio
0%

10%

20%

30%
40%
50%
Percent frequency

60%

70%

80%

Figure 23 Distribution of the means of information and communication used by the people to monitor
hazards

cellular phones, VHF radios and the internet (Figure 23).
Although the inhabitants of Union Island know that there have been changes in their environment and
have noticed the differences in the climate over the years, they still do not look into future preparedness
practices. According to the results of this study, people know that they are not prepared to face a
hazard. Planning and preparing for hazards by local people is not common. Since previous natural
disasters have not caused major damage to the population and settlements, some people (44%)
maintain the view that they will only start preparing to face a hazard when they are warned of an
incoming natural disaster. Only 15% of the interviewees reported being prepared. However, this
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preparedness is based on good personal finances that allow them to recover from the hazard in a short
period. It also includes the reliance on homes and/or businesses that are constructed of concrete and
have a galvanized roof and on the confidence of having enough capacity for water storage. However,
there is no forethought on the sustainable management of the natural resources and on the need to
improve or implement measures to mitigate impacts island-wide. For most of the respondents (65%)
these initiatives are the responsibility of the government. Only a small percentage (21%) feels that this is
a community duty.

4.7 National and local development and adaptation strategies
The different livelihood strategies are not just dependent on assets availability and people’s capabilities.
Livelihoods are also reliant on regulatory and legislative frameworks as well as on enabling and enforcing
entities in both public and private sectors to help them cope with climate conditions and extreme
events. Staskiewicz and Mahon (2008: 12) point out that “policies, institutions and processes determine
a person’s access to their livelihood assets and strategies, as well as how they are able to cope with the
vulnerabilities they face.” The IPCC (2007b:704) has projected two global drivers that will interact to
impact small islands in the future. These are indentified as physical (climate change, global warming and
sea level rise) and human (externally driven socioeconomic changes) drivers added to which are the
influence of local changes such as “population pressure and urbanization.” The increase in these local
and global drivers will also increase the pressure impacting the local “environment, biogeography and
socioeconomic well-being conditions of island communities.” Hence the valuable need of adaptation
strategies to be integrated to national and local sustainable development. It is evident that small island
states are highly susceptible to climate change and require urgent adaptive measures to reduce their
vulnerabilities and increase resilience. Some of the areas recommended are to urgently employ planning
schemes that include risk reduction strategies and sectoral policies through the development of projects,
that aim to develop capacity building of the population, communities and governments to enhance their
abilities for decision-making and adaptation to climate change (IPCC, 2007b). However, the aim to
increase adaptive capacity would only be achieved if adaptive and sustainable development frameworks
and mitigation measures are integrated.
St. Vincent and the Grenadines has several Acts of Parliament and policies that address sustainable
development. Also, in gaining a supportive framework for adaptation and mitigation measures to climate
change, the country has ratified several international conventions and agreements (National
Environmental Advisory Board and Ministry of Health and the Environment, 2000). The Acts of
Parliament and the international framework conventions and agreements signed are described in Box 2.
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Box 2 Acts of Parliament addressing sustainable development and international framework conventions and
agreements signed by St. Vincent and the Grenadines

The United Nations Framework Convention on Climate Change (UNFCCC 1992). This convention and
its protocol seek to control the emission of greenhouse gases. The Government of SVG and the private
sector are taking measures to reduce greenhouse-gas emissions.
The United Nations Convention on Biological Diversity (CBD 1992). This convention seeks to protect
flora and fauna and their habitats from destruction by man. The Government of SVG is currently
preparing its report on biological diversity as part of this convention.
The Basel Convention on the Control of Trans-boundary Movement of Hazardous Waste and their
Disposal (1989).
The Vienna Convention on the Protection of the Ozone Layer (1985). Protection of the ozone layer will
reduce ultraviolet radiation. SVG has in place a programme to phase out the use of ozone-depleting
substances under this convention.
The United Nations Convention on the Law of the Sea (UNCLOS 1982). This convention prescribes
jurisdictional rule for the protection of the marine environment. UNCLOS obligates coastal member
states to “protect and preserve the marine environment”. This convention provides the framework for
the Exclusive Economic Zone.
The International Convention for the Prevention of Pollution from Ships (MARPOL 1973).
Enforcement of this convention will protect aspects of coastal resources against marine pollution.
The Town and Country Planning Act (45 of 1992), which makes provision to ensure orderly
development of lands and the proper planning of town and country areas.
The Forest Resource Conservation Act of 1992, which makes provision for the management and
protection of forested areas.
The Fisheries Act of 1986, which makes provision for the protection and management of fisheries and
marine protected areas.
The Beach Protection Act of 1981, which makes provision for the control of sand mining and the
general protection of beach areas.
The Central Water and Sewage Authority Act of 1992, which permits the protection of water resources
related to water-supply needs.
(Source: National Environmental Advisory Board and Ministry of Health and the Environment, 2000)
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As a means to continue the process towards mitigation and adaptation to climate change and extreme
events, St. Vincent and the Grenadines has engaged in the development and implementation of
plans/policy frameworks with the objective to promote integrated national sustainable development.
Some of the development strategies that the government has implemented aim at sustainability and
strengthening disaster management practices. The projects that are part of this strategy, according to
Gonsalves (2009) include:
Investment in education through the construction of new schools resilient enough to
withstand natural hazards. Also by empowering capacity building for better decision-making
in support of disaster management through advanced education.
Investment in the Social Investment Fund lending support to poverty reduction and to
provide people with an increased capacity to withstand the effects of a natural disaster.
The construction of a new international airport to improve and recover the economic
development system. This airport is also expected to increase the ability to airlift materials
into the country during a recovery of a disaster.
Financial support for NEMO to implement the Disaster Enhancement Project. This will help
to install storage facilities to hold relief supplies for some communities. In addition the
funding would provide assistance to people whose homes are damaged by the impacts of a
natural hazard.
The funding of NEMO by regional and international collaborators to develop adaptation
initiatives during a three year period. The initiatives to be funded include:
o

Earthquake readiness

o

Risk management strategy for the tourism sector

o

Support for harmonization of a comprehensive disaster management programme

o

Slope stabilization in Paget Farm and Dark View

o

Tsunami readiness

o

Community disaster management programmes

The projects mentioned are generally implemented on mainland St. Vincent first and the Grenadines
have to wait longer or even until they have been affected by a disaster for help to reach them.
During the survey, people were asked if they knew about projects and adaptation measures
implemented by the government. Responses displayed in Box 3 indicate that the most recognized is
NEMO. People highlighted that NEMO assists the community through material provisioning aiding
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people with damaged homes, providing information and awareness for hazards, and through the
establishment of shelters and preparedness committees.

Box 3 Responses on projects and adaptation measures implemented by the government

The local projection of the National Emergency Management Organization (NEMO)
Replacement of roofs and reconstruction of houses
Hire a car with loudspeaker to inform the community of an incoming natural event and of the
measures necessary to protect themselves.
Creation of the local Disaster Preparedness Committee
Organization of shelters
Assisting people in need to reach those shelters
Laws for fish catch season
Laws for mangrove protection and forest rangers to enforce those laws
In spite
of the adaptation
strategy
that the government has implemented through organizations like
Construction
of water
reservoirs
NEMO, people in Union Island still stated their concerns of other measures that are required for the
Construction
seaclimate
walls change impacts. According to the people, the type of measures that the
community
to copeof
with
government should implement to reduce the impacts of climate change in the island are summarized in
Box 4. The most popular measures proposed are to educate the people, plan more cleanup campaigns,
build more water catchments, and have more awareness programmes. These answers are related to the
common issues on the island such as the lack of knowledge and awareness on climate change issues,
water scarcity, and the need to improve the solid waste disposal system.
People were also asked about their knowledge on public or private organizations that assist to improve
local livelihood strategies through training, loans, information and preparedness. This was asked in the
context that by improving livelihood strategies, capabilities to withstand climate change impacts would
be increased. Results demonstrate that 46% of the respondents were not aware of opportunities for
assistance. However, almost an equal percentage of respondents (42%) stated that they were aware of
opportunities for assistance offered by public or private organizations. The divergence in answers might
be due to lack of promotion and information on the available opportunities. One of the respondents said
that most of the time people are not aware of these opportunities since some organizations only inform
a selected group of people about them. Another said that trainings or workshops normally take place
during weekdays and during working hours. However, the staff of the Sustainable Grenadines Project,
who has been organizing workshops in the Grenadines for the last eight years, indicated that in spite of
the time or day the workshops or projects are held, the above responses do not justify the lack of
participation of the people. Despite when a workshop is held, there is lack of participation regardless of
people’s religious background, occupations or availability.
In respect of funding for improving livelihoods, one respondent said that there were a few funding
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organizations located in St Vincent that provide loans for small business development. However, based
on his statement, funds are perceived to be difficult to access. Some of the funding or training
supporting organizations that were mentioned by the respondents that provide assistance to improve
livelihoods include the following:
Centre for Enterprise Development Inc. (CED)
Government
NEMO
Social Investment Fund
Basic Needs Trust Fund
National Commerce Bank
Environmental Attackers
SusGren
Ministry of Tourism
The type of opportunities for assistance that these organizations provide, according to the people’s
Box 4 Summary of responses on the type of measures that the government should implement to reduce
climate change impacts on the island

Educate people; community education and training
More cleanup campaigns
Build more water catchments
More awareness programmes
Improve drainage
Proper and active disaster preparedness committee
Timely inform the people of an incoming hazard
Promote recycling
Pass more strict laws
Stop sand mining
Form special teams in every island to have local
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Improve NEMO
Plant more trees
Protect coastline with seawall

responses include education and training opportunities, public awareness, disaster management
planning, and funding or facilitation to access funding.
There is also a linkage between the important economic sectors and opportunities acknowledging the
need to go beyond a single perspective to acquire a multi-occupational standpoint. In this context, the
TCMP and SusGren have alternatively been providing Union Island and the other inhabited Grenadines
with alternative livelihood strategies opportunities. These entities have helped with the organization and
capacity building of community organizations such as the Water Taxi Operators, The Young Striders 4H
Club of Union Island and the Environmental Attackers. They have also provided training workshops for
developing skills for alternative livelihoods. Such include basket weaving, bamboo and coconut jewellery
and souvenirs, and seamoss cultivation and manufacture of derived products. These opportunities are
tourism focused, and are based on creative alternative livelihoods from underutilized cultural and
heritage opportunities that can be developed to diversify the tourism sector.

5 Conclusions and recommendations
5.1 Livelihood strategies and capacity context
This study recognizes that a diversified livelihood strategy is needed to enhance the capacities and assets
of a community in order for it to be able to cope with climate change impacts. Noting that climate
change and extreme events are projected to affect small islands, the challenge is to understand the
coping strategies people have adopted in the past to face traditional natural hazards, which will be
important for the development of future adaption strategies. The multi-occupational livelihood strategy
adopted is used by the people in Union Island as a means of adaptation and survival. By doing this,
people are instinctively trying to reduce their vulnerabilities and enhance their capacities and assets to
continue to earn a living and improve their quality of life. They are also enhancing their capability to
withstand current and future climate hazards. Unionites’ diversified livelihood opportunities have
allowed them to adopt up to four occupational activities to be able to achieve their livelihood goals. The
majority of the respondents choose tourism related activities as their main livelihood option. People
perceive that tourism related activities provide more opportunity for employment. Therefore, the
second most important livelihood strategies adopted, small commercial businesses and vending, are
derived from the demands of the tourism industry. It is also important to note that in Union Island
provision production is limited; most goods are imported to the island. Therefore, the latter occupations
are also a good source of business and income earning opportunities to the people. The alternative
(secondary, tertiary and quaternary) livelihoods include independent work, farming, fishing, office work,
and public work. However, there is a difference in the choices between genders according to the
different acquired skills or available assets. It was found that females are more inclined to work
independently, to do vending activities and to farm. Males choose instead to do office work and to fish
as alternative activities. The continuance of this diverse livelihood strategy should be encouraged by
providing alternative occupational opportunities, capacity building and financial access.
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The capacities of the people of Union Island to sustain their livelihoods are dependent on the various
assets they possess. People also seem to rely on their education; this is observed by the 61% of
interviewees that claim to have at least a secondary education level, which is the highest-level offered in
Union Island. This can be taken as an advantage to support and improve alternative livelihood strategies.
Regardless of the type of livelihood adopted, results show that there is the foresight to obtain an
education. People have learned that when they educate themselves they have better opportunities and
choices to earn a living and to achieve a better quality of life. Most of the interviewees were very eager
to improve their livelihoods. However, the lack of financial capital is a limiting factor. Even though there
are high proportions (86%) of people that have savings, those who have low incomes have just enough
to sustain the household in most cases. The main livelihoods activities adopted by Unionites are within
the tourism sector, which also provides potential to develop a variety of occupations and increased
incomes. However, considering that this activity depends on the natural resources of the island, and
considering the reliance people have on them as a major source of sustainability, it is critical that
continuous responsible management is implemented.
Social assets are founded at the community level, hence the importance of learning about Unionites’
relationships and their roles within the community, as well as their potential of organization in order to
help determine the social capacity to cope, or recover from climate change impacts. The surveys reveal
that few people have membership in the small number of groups or organizations present in the island.
It also notes that only one or a few members are actively driving the group whilst other members are
inactive. Most of the people prefer not to join groups and to act on their own. Community groups such
as the Water Taxi Operators and the Risk Preparedness Committee have agreed that being organized is
good when they need to be heard by the government or high authorities. However, there is lack of
commitment and participation among their members.
With regard to physical assets, Unionites’ efforts seem to focus on building their homes primarily with
concrete, as this is thought a strong and reliable material to withstand most of the hazards experienced.
However, these assets can be improved towards being even more resilient to natural hazards and to the
projected extreme events caused by climate change when considering the measures established in the
building codes and standards available.
Based on the analysis conducted of the human, natural, social, financial and physical assets of the people
in Union Island, their overall livelihood capacities, summarized in Appendix 2, seem to be overweighed
by the vulnerabilities encountered.

5.2 Climate change context
Knowledge and awareness of the global climate change phenomenon, its impacts and its effects on
livelihoods and to the island’s natural resources was not lacking among the respondents. Even though
only 19 people were able to define climate change, when they described the concept based on their
perception of change to their surrounding environment, they were able to describe the concept of
climate change. Phrases such as “global warming,” “changes in timing of seasons,” and “warming and
rise of the sea” show that the respondents had a good perception of the climate change phenomenon.
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Education was an important factor determining people’s knowledge about climate change. Hence,
according to the survey conducted, it is possible that 6 of 10 people in the island know about climate
change through their education. Regarding people’s awareness of climate change impacts on biodiversity
and natural resources, respondents’ awareness was only on changes in quantity and quality in fish,
mangroves and crops. Some of the causes of these changes include both anthropogenic (overfishing and
development) and climate change factors (high temperature conditions and less rain).
The climate change impacts identified as affecting and posing the greatest threat to the livelihoods in
Union Island include flooding, water shortage, hurricanes and storm surges. The livelihoods strategies
most affected by these impacts include occupations within the tourism industry and small commercial
businesses. The main effects of these impacts are temporary closure of business, damages to
infrastructure and loss of equipment or merchandise. The time of recovery from minor impacts reported
by Unionites takes from one week to a month. However, the recovery period depends on the severity of
impact of the hazard and on the potential damaging effects. A realistic example of a recovery period is
evident in the example of Grenada where after hurricane Ivan in 2004, many people have not yet
recovered. So far, the people in Union Island have been very resilient to the impacts and effects of the
natural hazards experienced. Since the hazardous events have not affected their livelihoods severely,
they have been able to recover in a short period. However, this affects their perception of preparedness
to future extreme events and climate change impacts.

5.3 Vulnerability and adaptation context
People’s access to their livelihoods assets and their ability to cope with their vulnerabilities can be
influenced by the policies and institutions of a country (Staskiewicz and Mahon, 2008). Also, the
environmental, social and economic conditions of a country are linked to climate change and to
sustainable development (IPCC, 2007b). As part of St. Vincent and the Grenadines, one of the small and
poorest countries in the Caribbean, Union Island is subject to economic, social and environmental
vulnerability. Within these vulnerabilities is the country’s great effort to conserve its natural biodiversity
and resources for its tourism image and for the sustainability of its people. The multi-occupational
livelihood strategies adopted provide the possibility that these vulnerabilities and capacities change over
time depending on the growth and progress of the country. This change is also dependant on different
types of natural hazards and future climate impacts affecting the area plus the assets that allow people
to recover.
Union Island as well as the other Grenadine Islands and SIDS have many vulnerabilities to natural and
anthropogenic hazards and to climate change impacts. Based on the findings of this study, hurricanes
which have not directly and severely impacted Union Island in recent years, were perceived by the
people as the most predominant threat to the whole island. This threat is more specific to the main
settlements (Clifton and Ashton), considering the damage and loss of infrastructure and lives that such
hazards can cause, especially when the effects are threatened to be exacerbated by climate change. The
perception that people on Union Island have to climate change threats is equally related to events that
are concluded to be devastating and that have permanent consequences. The interviewees were also
able to identify other climate change threats most likely to occur in different parts of the island. These
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include threats such as flooding and water shortage for Ashton and Clifton; and beach erosion, storm
surges and fish kills for the bay and beach areas around the island. The perceived threats indicated by
the people are the same as those indicated and emphasized by the IPCC (2007) as some of the likely
impacts and effects of climate change threatening the Caribbean region.
The limited extent of adaptive measures that people have implemented to protect their livelihood assets
are influenced by a low risk perception due to an inexperience of hazards. The extent to which people
are capable to adapt to climate hazards is influenced by the lack of perception or knowledge of the
magnitude of the effects of an extreme hazard and of climate change. This also includes the fact that
they have not experienced a devastating loss or a long-term recovery period. However, people are
concerned about the impacts of natural disasters because they affect their way of life and people often
do not have the means to recover in a short period.
Many of the conventions, protocols and treaties addressing climate change that the country has signed
and ratified have contributed to ameliorate these pressures by stimulating the country to create or
strengthen local and national strategies and capacities. The main challenge is to integrate them into a
local strategy, because learning how to respond to climate change impacts and to be able to adapt, is not
simply about implementing legislation and policy or an adaptation plan. Awareness and education must
be brought to the people. Thus, one of the major issues stated by the people during this study is to be
able to develop better management of their resources and livelihoods to build their capacity to cope
with and respond to changes.
People need to be encouraged to change attitudes and approaches to natural hazards, especially with
the current influence of the climate change phenomenon. The establishment of precautionary activities
and early warning systems, community insurance policies and other measures that may enhance the
social assets (organization, education, training, etc.) may be as effective as adaptation methods. In this
context, the focus is not just on reducing the vulnerability to hazards, but also the vulnerability of the
livelihoods and to building people’s capacities. Union Island’s people have potential to develop their
organizational skills, useful to reduce this vulnerability through adequate capacity building techniques.
This way, local active leaderships can be developed to promote preparedness and proper adaptation
measures among the people, rather than just letting the people remain as recipients of policies or
assistance mechanisms.
Climate change impacts will continue to affect the local resources and livelihoods with increasing
severity and frequency of hazards. It is the responsibility of the government to provide awareness to
prepare the people and to initiate mitigative strategies. It is the people’s responsibility to take warning
and employ adaptive measures. This will allow them, their community, and the country to enhance
resilience and capacities to hazards exposure. The resulting information from this study can be used to
raise public awareness and influence locals to become more proactive in their approaches to climate
change.
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7 Appendices
Appendix 1: VCA Survey questionnaire
VCA survey of the livelihoods in Union Island
The information collected in this survey would be used to assess the knowledge, attitudes and practices of the people of Union
Island towards climate change. This data would be used to help reduce the risk of damage and disruption of the local people’s
livelihoods and to better prepare for extreme climatic events and climate change. All the data collected in this survey will be
treated with the highest level of confidentiality and will be reported in summary form with no reference being made to
individual responses.
Survey No. _________________

Date: _________________

Town/Location: ______________________

1. RESPONDENT GENERAL INFORMATION
1) What is your gender?

3) What is your marital status
Single
Married
Widowed
Divorced
Other _______________________

Male
Female
2) What is your age range?
18-25
26-36
37-46
47 - 56
56 – 65

4) Where are you from?
Union Island
Other Grenadines
Mainland St. Vincent

2. LIVELIHOOD ACTIVITY/BUSINESS PROFILE AND ASSETS: CAPACITY CONTEXT

Other________________________

2.1 Human Assets (skills, knowledge, ability to work, good health)
5) What is you education level
Primary
Secondary
Pre/University/post Secondary
Bachelor degree Level
None
Other ____________________________
6) Employment Status
working
Looking for work
Disabled/Unable to work
Home duties
No response
Other _______________________
7) Which of the following are your income earning activities? Number them in order of importance, being 1 the most important or your
primary activity.
a) Type of livelihood activity

b) Type of commercial business
____ Hotel (number of rooms ______)
____ Apartment Rental (number _____ )
____ Guest House
____ Restaurant
____ Bar
____ Marina unit
____ Tour operator
____ Other ______________________
____ Other ______________________
____ Other ______________________

____ Water Taxi
____ Vendor (souvenirs/fruits/vegetables)
____ Fishing
____ Trade
____ Boating activities
____ Boatbuilding
____ Farmer (crops/animal rearing)
____ Artist/handcrafter
____ Other _______________________
____ Other _______________________
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8) Other than this business/livelihood activity, what other thing can or would you do to earn a living?
______________________________________________________________________________________________
_______________________________________________________________________
9) How many dependents do you have? __________________

2.2 Natural Assets (natural resource stocks, intangible public goods)
10) In what part of the island/area do you run your livelihood activities/business?
Beach
Town
Hills
Sea/Ocean
Other __________________________________
11) Do you use natural resources in the island as
Edible plants, herbs and fruits
Medicinal plants
Home garden
Cropping/farming
Fuel wood
Animal rearing
Other _____________________________________

2.3 Physical Assets (infrastructure (home, building), producer goods (land), Utility access, ownership of equipment
and supplies (boats, anchors, repairing tools, emergency equipment, etc.)).
12) Is your home
Self owned
Family owned
Rented
Other ______________________
13) Is your home built of
Wood
Concrete/stone/brick
Wood/concrete
Other _______________________
14) The land/structure you occupy to operate is
Self-owned
Family Owned
Rented
Other _______________________
15) Is the structure (building, dock, etc.) you occupy to operate your business built of
Wood
Concrete
Wood/concrete
Other _______________________
16) Do you have access to the following?
Electricity
Rain water
In-door toilet facilities
Out-door toilet facilities
17) Is your home/livelihood activity/business activity located in
Near the shoreline
Hill side
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Swamp land
Other___________________
18) What is the estimated proximity (setback) of your livelihood activity/business operation to the coastal area?
___________________________________________

2.4 Social Assets (social resources, networks and connectedness, memberships, relationship of cooperation and
trust, family)
19) a) Do any of your family members assist you in your business or contribute to the household?
____ Yes

____ No

b) If Yes, how many and in what ways?
_________________________________________________________________________________________________________
_________________________________________________________________________________
20) a) Do you have relatives that assist or can assist you in time of need or in an emergency in
Union Island
Yes
No
Mainland
Yes
No
Other Grenadines
Yes
No
Overseas
Yes
No
b) If yes, what kind of assistance are they able to provide; if no, why not?
_________________________________________________________________________________________________________
___________________________________________________________________________________
21) a) Are you a member of any community group?

_____ Yes

______ No

b) Do you get assistance from the group in times of need/emergency? ______ Yes

______ No

c) If yes, what type of assistance do you receive?
_________________________________________________________________________________________________________
___________________________________________________________________________________
22) a) Do you provide assistance to members of the community? _____ Yes _____ No
b) Is yes, what kind of assistance do you provide?
_________________________________________________________________________________________________________
___________________________________________________________________________________
23) Have you received support from any organization/entity to improve your business? If yes, what kind of support? ____ Yes
____ No
Type of support: __________________________________________

2.5 Financial Assets (Savings, operating costs, how often do you get business, maintenance/repair, insurance)
24) Do you have savings? ____ Yes

____ No (go to Q.28)

25) How do you save?
Bank account
Credit Union
Su-su
Other, specify ____________________________
26) What is the source of this savings?
Income
Remittances (money from relatives overseas)
Pension
Other, specify _______________________
27) Do you have insurance for your
Home
Business
Self/family
No (go to Q.30)
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28) What does your insurance cover?
Accident
Damages from natural events
Fire
Other, specify _______________________________
29) Do you have any debts? ____ Yes ____ No
30) What time of the year do you get more business/income? ________________________________________________
31) What is your estimated monthly income?
10 – 500
600 – 1000
1100 – 1500
1600 – 2000

2100 – 3000
3100 – 4000
> 4000

III. CLIMATE CHANGE: VULNERABILITY AND ADAPTATION CONTEXT
3.1 Knowledge/perception
32) Have you heard the phrase “Climate Change” or “Climate Variability”?

____ Yes ____ No

33) To your understanding, what does the term Climate Change/Climate Variability refers to?
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_____________________________________________________________________
34) Have you noticed any of the following climate changes and impacts over the last 10 years?
Changes in timing of wet and dry seasons
more
Storms and hurricanes
more
Annual rainfall
more
Temperatures
higher
Drought
more
Flooding
more
Other, specify _________________________________
Don´t know

less
less
less
lower
less
less

35) In the past 10 years, have you noticed changes in the following natural resources biodiversity? What kind of change have
you noticed?
Natural Resource and
Biodiversity

Changes over time due to climate change
Quantity

Quality

fish
Conch and lobster
Sea turtles
reef
mangrove
Edible plants, fruits, herbs
Fuel wood
Crops and farming
coastline
Sea/ocean
seamoss
Other
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Cause

3.2 Impacts
36) a) Has your business or livelihood activity/home been affected and is it threatened to be affected by any of the following?
b) Which three events are the most likely to happen and are of highest threat to your business/livelihood activity?
AFFECTED/THREATENED

Have you been affected

EVENTS

yes

no

Is business threatened
yes

Do not
know

no

(b)3 Events
of highest
threat

Flooding
Beach/coastal erosion
Hurricanes (heavy rain/high winds)
Storm surges (ground seas, big waves)
Water shortage
Sea level rise
Coral reef bleaching/death
Fish kills/death
Health Issues/Disease outbreaks
Marine Pollution
Other

37) If yes, by which event(s) have you been affected, how many times and how long did it take to recover?
Event

Affected Times

Recovery Time

_________________________

_____________________

_____________________

_________________________

_____________________

_____________________

_________________________

_____________________

_____________________

38) How was the business affected, and what steps were taken to deal with the problem at that time?
Effects

Measures Taken

__________________________________________

___________________________________________

__________________________________________

___________________________________________

__________________________________________

___________________________________________

39) Do you consider the following to be secure enough to face a climate change impact?
Home
Business structure Yes

yes
No

No

40) If you where to lose your main income earning activity by a climate event, what would you do to recover?
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_____________________________________________________________________
41) a) Is Union Island threatened or has been affected by the following events? If so, which part of the island (See Map)
b) Which three events are the most likely to happen and are of highest threat to Union Island?
THREATENED
Yes

Where
(see map)

No

EVENTS
Flooding
Beach/coastal erosion
Hurricanes (heavy rain/high wind)
Storm surges
Water shortage
Sea level rise
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Does not
affect

Do not
know

b) 3 events of
highest threat

Coral reef bleaching/death
Fish kills/death
Disease/pest outbreak
Desertification/Dry areas
Fire and/or Deforestation
Oil spills
Other

3.3 Adaptation
42) Are you prepared to face a climate event or you will prepare until you are warned about it?
____ Prepared

____ Not Prepared ____ Will prepare when warned

43) When you are warned of an incoming natural disaster, what do you do to protect
a)

Yourself/family:____________________________________________________________________________________
___________________________________________________________________________

b)

business__________________________________________________________________________________________
___________________________________________________________________________

44) a) Have you put or are planning to put in place any measures to protect your business from the above events?
____ Yes

____ Have not thought/planned about it

____ Not Sure/Do not know

b) If yes, what measures and for which event?
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_____________________________________________________
45) What would prevent or is preventing you form putting protective measures in place?
Lack of knowledge and technical advice about suitable measures
Absence of human resources with necessary skills and expertise
Insufficient access to loans or other financing to deal with these issues
Technology inaccessible because of costs or other factors
Lack of planning or foresight
Other: _______________________________________________________________________
No challenges

46) a) What measures do you think should be put in place to prevent/lessen the effects of these events in Union Island?
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
__________________________________________________________________
47) Who do you think is responsible to put in place preventive measures?
Government
Businesses
Community groups
Everyone, including yourself
Other, specify ________________________________
SUPPORTIVE FRAMEWORK
48) Can you describe any measures/steps that have been put in place by the government to address these issues (e.g. laws,
policies, and infrastructure)?
____ No
____ Not sure/ Don´t know (go to Q. 53)
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_____________________________________________________________________
49) a) Do you think that these measures have had or will have the desired effect in solving the problem?
____Yes ____ No

____ Not sure/don´t know
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b) If no, why not?
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_____________________________________________________________________
50) a) Do you know whether there is an early warning system in place for a climate or threatening event? Is yes, describe it.
____ Yes ____ No
____Do not know
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_____________________________________________________________________
b) Is the system adequate?

____ Yes

____ No

____ Don´t know

c) Why do you think so?
_________________________________________________________________________________________________________
_________________________________________________________________________________________________________
_____________________________________________________________________
51) What means of communication are used or should be used to inform the public of an occurring or threatening climate
event?
Radio
Television
VHF Radio
Cellular phone
Other _____________________________
52) a) Are you aware of opportunities provided by public or private organizations or entities to assist business or livelihoods
activities in coping with climate change?
____ Yes ____ No
b) If yes, which organization? ___________________________________________
c) Do they provide any of the following opportunities or assistance?
Do they provide any of the following opportunities or assistance?
user-friendly information available
Education and training opportunities for management and staff
Public awareness programmes
Financing or facilitate access to financing
Disaster management planning
Other, __________________________________________________________________________
Do not know
53) a) Do you know any of the following organizations or entities and the support they provide to

businesses and community?

b) Do you know what kind of support or assistance they provide that deals with livelihoods, climate change impacts,
preparedness, and recovery measures?
(a)
Yes/No

ENTITY

(b) Type of project/activity that assists with
livelihoods and CC issues

Ministry of Health and Environment (ESU)
Ministry of Agriculture, forestry and fisheries
Ministry of Tourism
Caribbean Community Climate Change Centre (CCCCC)
Central Water and Sewerage Authority
National Emergency Management Office (NEMO)
National Parks Rivers and Beaches Authority
SUSGREN
TCMP, OPAAL
Other Community organizations
54) Is there anything else you would like to share about your livelihood activity/business?

_____________________________________________________________________________________________
Thank you for your participation!
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Appendix 2: Summary of livelihoods vulnerabilities and capacities of the
people in Union Island
Livelihood Assets

Human

Social

Natural

Physical

Vulnerabilities

Capacities

To obtain a higher education there is a need
to go to the mainland or to another country,
which requires a financial capability.
Low opportunity of training and to
improving skills
Land based tourism related activities not
developed

High rate of employed people
Education is of secondary level for both men and
women, which provides foresight to seek
employment.
Women skills include baking, cropping, teaching,
vending and domestic work
Male’s primary livelihoods include tourism,
office work and fishing
Good perception of the damages that climate
variability and change can cause

People feel no need to get organized into
community groups. They rather work as
individuals. However they recognize the as
an organization they have a better chance to
be heard by government authorities.
Reliance on government to improve and
manage the island’s environmental
conditions
organizations and training programmes give
preferential access to certain groups
lack of commitment and participation in
organized groups

Close ties between relatives who can provide
assistance. during an adversity .
Water Taxi Organization
Training and capacity building programmes
financed by public and private entities.

High reliance on natural resources for
livelihoods
Overexploitation of natural resources
Prone to hurricane, flooding , storm surges,
and water shortage

Rich biodiversity
High tourism potential
NGO´s managing protected areas
Home gardens and crops contribute to the
household sustenance

Higher income earning groups are able to
afford better built houses and infrastructure
Most of the livelihoods and homes are
located in hazards prone areas.
No natural water sources and built water
catchment system access is regulated by the
government inn order to control the supply
of water.
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Multi-occupational livelihoods strategies
Income generated with crops and harvest from
home gardens

Predominant family ownership for home
and business infrastructures
People have a foresight to build houses and
infrastructure with strong materials (concrete).

63% of the homes might be resistant to the
effects of a major climate event, considering
that they have concrete as the main
building material.

Most homes have access to basic utilities and
facilities (water, toilettes, electricity)

Financial

Limits opportunity to continuous education
and to obtain specialize skills to improve
livelihoods
21% of the people have very low estimated
monthly incomes (aprox. ECD 500)
No foresight to insure homes, infrastructure
and livelihood equipment
Low income earning capacity may reduce
the capacity to build resilient homes and
buildings
Insurance companies do not insure
infrastructure built of wood material

Tourism provides better income resources
(between
Access to credits

Tourism and independent work activities
provide greater monthly earnings (>ECD
4000)
Most of the main livelihood’s income range
between EC$ 600 – 1000
There is a foresight to save. 86% of the
people have savings through bank accounts
and credit unions.
There is a foresight to obtain insurance

Appendix 3: Summary of the vulnerabilities to climate change and adaptive
capacity
Climate change vulnerabilities

Adaptation measures

Poor GDP
Union Island brings all goods from the mainland
Prone to climate variability and change
Highest threats include hurricanes, storm surges, water
shortage and flooding
Lack of foresight to the magnitude of damage that an
extreme natural event can cause
Recovery periods from livelihood damages reduce income s
and consequently affecting food security and quality of life
Lack of knowledge to implement adequate protective
measures
No foresight to prepare for a climate hazard

lack of information and knowledge about preventive
measures and preparedness
Lack of government support with preparedness
provisions and relief
There is no insight on the correct management of the
natural resources
No insight on the need to improve or implement
measures to mitigate impact at a global scale
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National development strategies to improve
education, the economic system and tourism as
a major source of revenue to the country
National and local plans/programmes for hazard
mitigation and adaptation
Local projects to improve manage and improve
the mangrove which are a protective barrier
from hurricanes
NEMO and the local Risk Preparedness
Committee

funding of NEMO by regional and
international collaborators to develop
adaptation initiatives
Self-protection from climate hazards by
implementing accessible measures to protect
homes and livelihoods
Alternative livelihood opportunities provided by
TCMP, SusGren and government entities
Natural resource management and sustainability
projects developed by SusGren

