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Introduction
Over the last 35 years, climate change has presented major 
concerns for the tourism sector on which many Small Island 
Developing States (SIDS) rely for their economic development. 
Intergovernmental Panel on Climate Change (IPCC) Reports 
have discussed the substantive risks to which coastal tourism in 
particular is vulnerable, including sea level rise (SLR), weather 
and climate extremes, increase in ocean temperature and acidity 
as well as surface temperature [1,2]. As a result of these impacts, 
these small islands now face aggravated beach erosion, coral reef 
degradation and bleaching and coastal squeeze [1,3]. At the same 
time climate change is also impacting human health, terrestrial 
and marine ecosystems including species reduction and or loss, 
precipitation leading to more droughts and floods  [2,4].

The sustainability of the tourism industry is therefore critical to 
the survival of these small economies which rely on sun, sea and 
sand. As it stands, the contribution of tourism to the gross domestic 
product (GDP) in the Caribbean and Oceania for example, was 
13.9% and 11.7%, respectively [5.6]. The negative impacts of 
climate change have occurred in the face of continued growth in 
travel and tourism which grew by 3.5% in 2019, outstripping the 
global economy for nine straight years [5]. However, many of these 
economies have seen drastic declines because of the COVID-19 
Pandemic in 2020. Globally, in 2020, travel and tourism suffered 
a GPD loss of 3,815 Billion USD or 43%. The Asia-Pacific region 
experienced a GDP loss of 1,475 Billion USD, a 50% reduction 
while in the Caribbean, the loss amounted to 36 Billion USD, a 
reduction by 62% [6].

Whilst this reliance continues, the natural resources of these 
countries are still being heavily impacted by changing climatic 
conditions. The Caribbean and the Pacific have been described 
as some of the most vulnerable regions to these effects of climate 
change [7]. The physical impacts observed in these two regions 
include increase in heat extremes and aridity, coral bleaching, 
changes in precipitation patterns, higher drought risk, more 
frequent and intense tropical cyclones [8,9].

What is Happening Now 
Temperature
Globally, temperatures have increased over the last 150 years but 
markedly so during the last 60 years [10,11]. The following table 
shows the 10 warmest years since records have been kept in the 
United States of America. 

Table 1:  NOAA GlobalTemp dataset 10 Warmest Years on 
Record (1880-2018)

Ranking Year Anomaly (°C)
(relative to 1971-2000 base period)

1 2016 0.675
2 2015 0.615
3 2017 0.590
4 2018 0.507
5 2014 0.423
6 2010 0.409
7 2013 0.359
8 2005 0.355
9 1998 0.340
10 2009 0.330
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ABSTRACT
Many economies in small tropical islands are built on tourism, using their sun, sea and sand to entice visitors. However, climate variability and climate change 
are affecting these small islands, threatening many livelihoods and their fragile economies. There is limited information on the adaptation strategies and 
perception of climate change within key sectors of these economies, including the accommodation sector. Hence a study which examines the experiences 
of Antigua Island in the Caribbean and Efate Island in the South Pacific. The uniqueness of this study is that there are few published articles on this topic 
especially those comparing two islands. This study found that whilst all hoteliers perceived changes in precipitation, temperature and sea level only a limited 
number implemented few adaptation measures. We conclude that there is need for government regulation of the accommodation sector as it relates to 
managing the impacts of climate change, to help build resilience within the sector and wider economy.
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During the period 1910-2020, the Caribbean experienced a +0.09 
(°C)/decade increase in the land and ocean temperature. During the 
same period, Antigua Island (Caribbean) experienced an increase 
of +0.12 (°C)/decade in land temperature. Over the same period, 
Oceania recorded an increase in land temperature of +0.12 (°C)/
decade. Efate Island (Vanuatu) recorded an increase of +0.07 (°C)/
decade in land and ocean temperature [12].

Oceans and Coral Reefs
Warm-water coral reef ecosystems are predominant in the Atlantic, 
Indian and Pacific oceans and have declined by approximately 
50% over the last 30-50 years [13]. This decline was mainly due 
to human activities including over-exploitation of fish stocks, 
pollution from land-based sources as well as disease and physical 
damage from storms and cyclones [8,14]. In addition to the 
anthropogenic stressors, coral reefs are impacted by warming 
ocean temperatures and acidification increasingly since the early 
1980s, mainly due to the burning of fossil fuels [13,15].

Ocean acidification has declined by 0.1 pH units over the last 
150 years which represents a 26% increase in hydrogen ions 
[13,17]. This increase in ions affect the corals’ ability to build 
calcareous structures (Kroeker et al., 2013). When the symbiotic 
algae that lives in corals is impacted by temperatures reaching 
1-2°C above maximum summer temperatures, the expulsion of 
zooxanthellae from its tissue causes what is referred to as coral 
bleaching (causing the corals to appear white) [18-20].

Coral bleaching events have been reported since the last 100 
years but reports have increased since the early 1980s [13,21]. 
Globally, between 1976-2016, there have been 6 distinct bleaching 
events [22]. In the Caribbean, coral reefs have been affected by 
bleaching episodes in the 1998, 2005, 2010 and 2015/16 [8,23]. 
The Pacific Ocean experienced major bleaching events in 1998, 
2000 and 2015/16 [22].

Drought and Flooding
There are various definitions of drought, however, Van Loon et 
al describes it as the lack of water during a period of time when 
compared to normal conditions and may be driven by human action 
or the climate. Worldwide, aridity has increased significantly 
between 1950-2012 mainly because of drying in many land areas 
[24-26]. The Caribbean experienced significant drought periods 
between the mid-1930s –1940s, mid 1960s - 1970s, 1974-1977, 
1997/98, 2000-2001, 2009-2010, 2013-2016 [27,28]. Antigua 
experienced 15 severe drought episodes between 1929 -2003 and 
16 serious episodes between 1941-2014 [29,30].

Like the rest of the world, since the 1950s, there has been a warming 
trend in the South Pacific [32,33]. Specifically, between 1985 and 
2016, Asia and the Pacific experienced over 110 drought events 
[33,34]. Vanuatu experienced severe drought events in 1994/95, 
2005/6, 2008 and 2015 [35]. Droughts have had significant impacts 
on water security, tourism, human health, agriculture and forestry 
and ecology (terrestrial and aquatic) [36,37].

With rising sea levels, flooding has become a major issue for 
small islands. Further, the location of settlements and agriculture 
in low-lying flood-prone areas increases the vulnerability to 
coastal inundation and flooding [38]. There are many examples 
of marine inundation from places including Vanuatu, Fiji, the 
Solomon Islands, Haiti, Cuba, Barbuda [39,40]. The increase 
in other extreme weather events such as tropical cyclones also 
increase the risk of flooding in these islands. During the passage 
of cyclones such as Luis, Georges, Lenny, Irma in the Caribbean 

and Heta, Pam, Winston, Harold and Yasa in the South Pacific, 
Antigua and Efate were affected by serious flooding resulting in 
the loss of life and damage to the key sectors of agriculture and 
tourism [41-44].

Sea Level Rise
Globally, since the 20th Century, sea levels have risen by 17 
cm due to a combination of effects including increase in global 
temperatures, melting of glaciers and icecaps, thermal expansion 
of sea waters and vertical land motion [45-48]. The impacts of 
sea level rise include inundation and flooding, coastal erosion, 
saline intrusion into ground water sources, degradation of coastal 
habitats [48]. 

In the Caribbean, sea levels have risen 1.8mm/yr between 1950-
2009 [49,50]. During the same period, sea levels in the South 
Pacific have risen by 1.5±0.5 mm/yr [45,51]. 

Cyclones
Globally, there has been a positive trend in the intensity of 
tropical cyclones and trends in frequency occurrence since 1980 
[52,53]. Tropical cyclone impacts include storm surges, landslides, 
coastal flooding, damage to coral reefs, sea grass beds and critical 
infrastructure, damage to the economy especially agriculture and 
tourism [54,55]. 

The South Pacific Ocean was affected by 63 cyclones/hurricanes 
that were either Category 4 or 5 between 1980 and 2016 [56]. 
Between 1939 to 2016, Vanuatu experienced 124 tropical cyclones 
[57]. Cyclones Pam, Winston and Harold made landfall in Vanuatu 
at Category 5 [58].

The Caribbean has been affected by 264 cyclones between 1960 
to 2017 [55]. Between 2000 and 2016, this region had experienced 
31 cyclones that were either Category 4 or 5 and prior to 2000 
there were 22 [59]. Between the period 1700–1960, Antigua was 
affected 65 hurricanes and tropical storms [60]. Between 1961-
2019, Antigua was affected by 46 tropical systems, five of which 
made landfall as hurricanes [61]. 

The evidence thus far shows that SIDS in the Caribbean and 
Pacific have already been impacted by the effects of climate 
change. However, there must be cognizance of the fact that 
many of these countries have done irreparable damage to their 
natural resources in the name of development e.g. coral mining in 
Indian and Pacific Ocean SIDS, sand mining in Kiribati, coastal 
(tourism) development with inadequate setbacks in Barbados, land 
reclamation in flood-prone swamps in Pacific SIDS, salt pond, sea 
grass bed and mangrove swamp destruction, reef dredging, sand 
mining and deforestation in Antigua and in Vanuatu reef damage, 
deforestation, over-exploitation of reef fishing, unsustainable 
agriculture and uncontrolled burning [62-73]. Therefore, it may 
not be conclusive that climate change is solely responsible for the 
vulnerability which these SIDS now face [66,74]. 

Considering the projected and observed impacts of climate 
variability and change, it is important to understand how they 
are being perceived and addressed by tourism stakeholders. This 
assessment is crucial in the accommodation sector, one of the main 
components of the tourism industry, so vital to these economies. 

Worldwide, tourism contributes 10.4% of GDP and in 2018 , travel 
and tourism as a sector, experienced 3.9% growth and accounted 
for 1 in 5 jobs, globally [75]. In the Caribbean travel and tourism 
contributed $62BN and 15.5% of GDP an increase of 2.1% while 
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in Oceania, the contributions were $206BN and 12.2% of GDP, representing a growth of 3.5% [75]. Specifically, Antigua and Vanuatu 
are in the top 25 countries for which tourism is significant to their economies as borne out in Table 1:

Table 2:  Key Statistics 2018
Details Antigua & Barbuda Vanuatu
Contribution of travel & tourism to GDP 44.1% 48.0%
2018 travel & tourism GDP growth +4.9% +7.7%
Contribution of travel & tourism to 
employment

16.3 jobs (000’s)
44.1% of total employment

32.3 jobs (000’s)
44.1% of total employment

Expected employment in 2019 20.6 jobs (000’s) 45.4 jobs (000’s)
International visitor impact USD819.1MN in visitor spend (36.8% of 

total exports)
USD291.3MN in visitor spend (63.3% of 
total exports)

Expected international arrivals for 2019 328.2 (000’s) 122.7 (000’s)

Source [75].

Globally, prior to the COVID-19 pandemic, coastal tourism 
had been growing at a fast pace despite the impacts of climate 
variability and climate change [76,74]. Whilst research has 
increased on tourism and climate change in many regions, there 
is still a knowledge gap in case studies from different regions. 
Comparative climate change and tourism studies provide insights 
into the perceptions of supply-side providers, making it easier to 
plan assistance which so many of them require. 

Perception of Climate Change within the Hotel Sector
As it relates to climate change, adaptation is a process which 
involves perceiving and learning by the observation of climatic 
impacts and the adoption of response strategies to lessen these 
impacts or to benefit from opportunities that may arise [78]. A 
study of how hoteliers (which include owners or managers of 
hotels, resorts, inns, guesthouses, holiday villas and cottages) 
have been adapting to climate variability and climate change 
commences with an understanding of how they perceive climate 
change. However, it has been established that the general public 
do not perceive climate change and its consequences in the same 
way as climate scientists [79]. Perception, which is a subjective 
evaluation, may be direct, formed through experiences within the 
environment, or indirect, via internal processes such as memories 
[80,81]. Perception may also be influenced or reinforced by the 
media and may help determine behaviour [82]. It has been found 
that within the tourism industry, many actors have knowingly or 
unknowingly adapted to climate change because of the very nature 
of their businesses, especially in the areas of future investments 
and infrastructural development [83]. In this study, they found that 
most actors (including accommodation providers) denied making 
any change because of climate change impacts only. 

Similar supply-side of tourism studies such as Helgenberger 
and Trevo-Kankare came to the same conclusion that climate 
change did not play a major role in the product development or 
rearrangement plans [84,85]. Studies in the hotel industries in South 
Africa, Taiwan and Macedonia discovered that although most of 
their participants were aware of climate change and its impacts, 
the implementation of environmental management/adaptation 
measures did not match their perception. Low implementation was 
attributed to the hotel owners’ belief that the measures were not 
relevant at the present time [86-88]. In other instances, the hoteliers 
were not aware of some adaptation strategies in addition to the lack 
of professional advice, knowledge and skills and high initial cost 
[86,88-90]. These factors contributed to the low implementation 
of adaption strategies.

With specific regard to the Caribbean, Altchuler and Brownlee 
(2016) found that the assessment of climate change perception at 
the individual level had received little attention. In their research, 
the accommodation providers in Provdencia perceived that climate 
change impacts were caused by internal factors such as the burning 
of garbage. Among Dominica’s accommodation owners/operators, 
whilst they believed in environmental sustainability, they were 
most concerned about making a profit. This study also found that 
low cost alternatives to energy consumption were underutilised 
because of a lack of awareness [91]. Although local tourism 
stakeholders in Grenada perceived that climate change would 
affect the industry with rainfall changes, sea level rise and intense 
hurricanes, they believed that these impacts would be felt in 
the future [92]. In St. Kitts, whilst the people perceived that 
coastal erosion was the most serious climate change impact, they 
were most concerned about the socio-economic issues within the 
country [93].

Research on understanding the relationship between climate change 
impacts on the peoples of the Pacific and their livelihoods is limited 
[94]. As it relates to other small islands in the South Pacific, in the 
Maldives, it was found that locals were most concerned about the 
prevailing social and economic issues rather than climate change 
impacts, main of which they perceived to be sea level rise [93]. A 
study by Barnett and Waters argued that whilst the peoples of the 
Pacific Islands were experiencing significant risks from climate 
change, they responded based on their socio-cultural traditions, 
which enhanced their adaptive capacities [95]. In Vanuatu, Warrick 
argued that local perception of climate change was influenced by 
socio-cultural factors and processes which impacted their adaptive 
capacity [96]. In a study conducted in both Vanuatu and Fiji, it 
was found that the locals had “robust knowledge-practice-belief 
systems” which have allowed them to adapt to climate change 
risks [35]. In Tuvalu, McCubbin et al. discovered that although the 
people were affected by climate change impacts, the non-climatic 
forces (socio-economic and cultural stressors) were perceived to 
be most impactful on their livelihoods [97].

Whilst it may be clear that climate change is affecting many 
livelihoods in SIDS around the world, it is a common finding 
that among hoteliers, there has been a low level of uptake of 
adaptation measures to respond to climate change [98]. Saarinen 
& Tervo and Njoroge found a high level of scepticism within the 
tourism industry which may contribute to the cause of low level of 
implementation of adaptation measures in some places and reactive 
rather than planned strategies in others [90,99]. These findings 
suggest that tourism accommodation providers may need some 
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encouragement to implement adaptation measures in a timelier 
manner. Considering that most SIDS are engaged coastal tourism 
which is under pressure from coastal squeeze exacerbated by sea 
level rise, their economies may well be at risk if they continue 
to depend on tourism without seriously addressing adaptation.

Climate Change Adaptation Conceptual Framework 
Adaptation leads to changes which are based on an individual’s 
perception of the seriousness of the matter. Therefore, personal 
factors including knowledge, culture and social networks and 
responsibility help to shape response that will have long-term 
consequences [100,101]. Further, climate change adaptation within 
the tourism industry is based on each of its 8 segments but here only 
accommodation is highlighted. The climatic zones within which 
accommodation occurs is also an important determinant of the 
possible types of adaptation strategies that may be implemented. 
The types of adaptation are shown in Figure 1. 

Figure 1: Types of Adaptation 
Source [102].

Knowledge and other personal factors do not mean that action 
will be automatic. However, in some instances, hoteliers have 
been incorporating adaptation measures in their daily activities 
without viewing them as such [103]. Inactivity within the sector 
has also been attributed to unbelief and uncertainties about climate 
change, the public nature of some resources such as beaches, 
initial substantial capital expenditure, immediate challenges, and 
priorities [104-107]. 
 
Study Sites
The information used in this paper was part of a PhD thesis 
research into climate change threats and responses in Antigua & 
Barbuda and Vanuatu. This is the last paper to be published of the 
three livelihoods studied in the thesis. Antigua is the birthplace 
of the researcher and corresponding author. As a Small Island 
Developing State, Vanuatu was chosen because of its proximity 
to Australia, where the PhD was conducted.

Antigua
The twin-island nation of Antigua & Barbuda is in the Eastern 
Caribbean and washed by the Caribbean Sea and the Atlantic 
Ocean (Figure 1). Antigua is 280 km2 in size with the highest 
peak reaching 402 m. Its deeply indented coastline means that it 
has many beaches and bays which are protected by fringing, large 
bank reefs and patch reefs. 

Figure 1: Location Map of Antigua

Efate
Vanuatu lies in the South Pacific Ocean, east of north Australia 
and is made up of approximately 80 islands with 65 inhabited 
(Figure 2). Efate covers an area of 889.5 km2 with the highest 
elevation reaching 647 m. It is the main urban centre of Vanuatu 
and holds the seat of government and has the highest population, 
approximately 66,000 (GovV, 2009). In addition to the many 
smaller islands in proximity to Efate, there are mainly fringing 
reef systems and many beaches. 

Figure 2: Location Map of Efate

Materials and Methods
A structured questionnaire was the method used to collect data. This 
method was chosen because of its high response rate, responses 
may be compared and the process is standard for all participants 
[107,108]. In Antigua, field work was conducted throughout the 
month of July 2014 and in Efate, during the months of October 
and November 2014. The questionnaire was pre-tested in Antigua 
on a group of 30 which included tourism officials, to enhance the 
design where possible. The sample frame was derived from the 
list of hoteliers registered with the national tourism associations 
who had a minimum of 10 years’ experience because of the high 
turnover rate among hotel employees [109]. A stratified random 
sampling technique was used to select the samples. Participants 
were randomly selected from across the island where possible. 
In instances where participants could not be found with the 10 
years’ experience, a convenience sampling technique was used 
to obtain the remainder. 

A sample size of 30 was used as this is established in the literature 
[110]. To account for possible non-response, the sample size was 
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increased by 20%  and rounded off to 40 participants per island 
[111,112]. The 40 hoteliers from each island represented 46% 
and 67% of those registered in Antigua and Efate, respectively 
in 2013 [113,114]. The questionnaire elicited information on the 
hoteliers’ perception of climate change and its causes, perceived 
changes in the climate and livelihood and implemented adaptation 
measures. The questionnaire was completed anonymously, taking 
approximately 30 minutes. 

Content analysis was used to make the data meaningful, 
identifying various categories, trends, and differences across 
islands. The quantitative survey data were collated in themes using 
Microsoft Excel. Further analysis was done using SPSS (version 
23). To determine statistical significance of the information a non-
parametric test, Fisher’s Exact Test was used. This test was used 
to ascertain non-random associations between the information 
from Antigua and Efate. Climate data were collected from the 
meteorological departments in both Antigua & Barbuda and 
Vanuatu for the 43 years from 1971-2014. The data were analysed 
using the Mann-Kendall (MK) trend test by means of the Addinsoft 
XLSTAT 2016.06.36773 for Microsoft Excel. The MK method 
is used to detect linear trends mainly in rainfall and temperature 
time series and has been endorsed by the World Meteorological 
Organisation and was used in many recent studies [115,116]. The 
MK statistic (S) indicates the existence of a trend in the data and 
where it does, whether it is positive or negative [117]. In XLSTAT 
2016, the MK statistic (S) used for the test and its variance are 
given by the following:

                                                                                         (1)

                                                                                        (2)

Where n represents the number of observations and xi(i=1…n) 
are the independent observations.

Whilst the MK test is used to determine statistical significance, 
the Sen’s slope estimator tells the magnitude of the slope in the 
trend and whether it is positive (upward) or negative (downward) 
[118]. Based on Jain & Kumar, the slopes (Ti) of all data pairs are 
first obtained using the following [119].

                                                                                       (3)

Where xj and xk are data values at time j and k (j > k) respectively. 
The median of these N values of Ti is Sen’s estimator of slope 
which is calculated as

                                                                                      (4)

A positive β indicates an upward or increasing trend while a 
negative result indicates a downward or decreasing trend in the 
data [118,119]. 

The qualitative responses were coded into themes based on the 
issued highlighted in the responses. 

Results and Discussion
Hoteliers’ Characteristics
Table 1 presents a summary of the demographic characteristics 
of the hoteliers. Of the properties what were not group-owned, 
most of the hoteliers were males, 57.5% and 65% for Antigua and 
Efate, respectively. In terms of education, 57.5% and 62.5% of 
respondents from Antigua and Efate respectively, had attended 
either college or university. This means that this male-dominated 
sector is managed by the highly educated in both islands [120-123]. 
Further, the fact that over 7% of all hotels were a part of chain or 
group-owned means that the premises were leased and may have 
limited the types of measures implemented [105].

Table 1: Hoteliers’ Demographic Characteristics
Factors Antigua & 

Barbuda
Efate

Gender (%) Male 57.5 65
Female 35 25
Refused 7.5 10

Age Range 
(%)

18-24 0 0
25-34 5 7.5
35-44 7.5 12.5
45-54 30 27.5
55-64 20 32.5
65-74 12.5 10
75+ 15 0
Refused 10 10

Level of 
Education (%)

Primary 2.5 0
Secondary 10 15
Technical/
Vocational

7.5 12.5

College 30 17.5
University 27.5 45
Refused 25 10

Weekly 
Income Range 
(in US$) (%)

1-199 10 7.5
200-299 15 5
300-399 5 10
400-599 10 5
600-799 25 2.5
800-999 0 7.5
1000-1249 0 2.5
1250-1499 0 0
1500-1999 0 45
2000+ 0 0
Refused 35 15

Hoteliers’ Awareness and Perception of Climate Change
The findings revealed that all hoteliers perceived that the climate 
was changing (Figure 3). Most perceived that there were strange 
changes in the weather pattern, rainfall had become unpredictable, 
and temperatures were higher. In addition to this, most of the 
Antiguans also perceived that they were affected by more frequent 
droughts, freshwater shortages and to a lesser extent, increases 
in hurricanes/cyclones/storms. Specific to Efate, the hoteliers 
perceived they were seriously affected by increased flooding and 
rainfall and wetter winter months. These perceived impacts may be 
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categorised under changes in rainfall, higher temperatures and increases in tropical systems, all of which significantly affect tourism. 

There is a high awareness of climate change among hotel owners in many parts of the world [86,124]. In this study, perception 
varied mainly by type of accommodation and geographical location with coastal operators more concerned about sea level rise and 
beach erosion [88,102,125]. Within the industry, perceived effects centred around water and ranged from unpredictable rainfall and 
increased flooding to freshwater shortage and drought.

Figure 3: Perceived Effects of Climate Change

Perception of Precipitation Changes
Overall, the Antiguans perceived that the rainfall had decreased as 86% believed that droughts were more frequent and 67% felt that 
there was no increase in its intensity. Analysis of Antigua’s rainfall figures from 1972-2014, showed that there had been significant 
inter-annual variability which may account for the perception of unpredictability. The results of the Mann-Kendall test showed 
no statistically significant trend in the rainfall data at the 95% confidence interval. However, the nature of the trend in the series 
is negative (Kendall S =-39) (Table 2), which means that rainfall is decreasing in Antigua. Further, perusal of meteorological data 
for the 50 years from 1964-2014 support the perception of more frequent droughts. These records showed an increase in moderate 
drought episodes (14) which range from 4 to 17 months and last for 7.8 months on average when compared to the 30-year period 
between 1933-1963, when 8 were recorded. For a moderate drought, the rainfall range is from less than the 20th percentile to the 10th 
percentile [29]. This information is supported by the findings of Dai who reported that during the period 1950-2010, a statistically 
significant increase in drought conditions was found in the Caribbean [127].

Table 2: Results of trend analyses for selected climatic variables, Antigua and Efate
Variables Mann-Kendall Test Sen’s slope Estimator

Kendall (S) Trend Nature p-value Trend 
Significance

Magnitude Trend Nature

Antigua Efate Antigua Efate Antigua Efate Antigua Efate Antigua Efate Antigua Efate
Annual 
Rainfall

-39 83 Negative Positive 0.68* 0.38* No No -1.403 5.491 Negative Positive

Maximum 
Temperature

142 180 Positive Positive 0.14* 0.00* No Yes 0.007 0.053 Positive Positive

Minimum 
Temperature

0.274 76 Positive Positive 0.01* 0.14* Yes No 0.011 0.025 Positive Positive

* Two-tailed test at significance level: ɑ 0.05.

With respect to an increase in hurricanes/cyclones/storms near Antigua, meteorological data showed that 56 per cent of the 161 
Tropical cyclones (TCs) that affected the Lesser Antilles between 1851-2015, either the centre directly passed over Antigua or it 
passed within 15-61 nautical miles from the island [126]. The IPCC predicted an increase in wind intensities in TCs, causing higher 
storm surges, damage to beaches and coastal infrastructure including hotels and road networks [78]. Not only are destinations affected 
by the physical impacts of these systems but their occurrence can negatively impact visitor perception of the location.

Efate’s hoteliers perceived that rainfall and flooding had increased. However, the meteorological data did not substantiate this 
increase in precipitation (Figure 3). The results from Table 3 showed no statistically significant trend in the meteorological data 
(p=0.38). However, positive Kendall (S) and Sen’s slope estimator suggested that the nature of the trend was toward an increase in 
rainfall. The high inter-annual fluctuations in rainfall totals could be responsible for the perception of increased rainfall. With regard 
to flooding, Efate had experienced extremes in rainfall on a number of occasions including a record 157.7 mm which fell within 
a 24-hour period, in October 2014 [128]. Although just under a quarter of hoteliers perceived that hurricanes/cyclones/storms had 
increased, meteorological data from Vanuatu showed that between 1968–2010, 94 TCs passed within 400 km of Efate, an area where 
these systems occur the most [129]. Increased rainfall is usually associated with passage of TCs which may cause flash flooding so 
this could be responsible for the hoteliers’ perception [109].
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The impact of changes in precipitation had been reported 
in previous research mainly as a negative, as it reduces the 
attractiveness of the destination [130]. de Freitas found that rain, 
cloudiness, wind and severe weather are perceived by tourists as 
annoying and dangerous as they reduce enjoyment [131]. These 
findings were corroborated by Hubner & Gössling and Forster et al. 
in which cases, persistent rainfall and the passage of TCs made the 
destinations less desirable as vacation spots [132,133]. The flip side 
of this is the prevalence of drought conditions which is significant 
for tourism, as precipitation affects the water supply. This is a 
major issue for Antigua as water demand in the accommodation 
sector can range from 84 to 2,000 litres per tourist per day which 
works out to be several times higher than the resident population’s 
usage [134]. In Benidorm, Spain, Martinez-Ibarra reported that a 
water supply crisis in 1978 caused not only significant economic 
losses but damaged its reputation as a vacation destination [135]. 
In Grenada, the drought of 2009/2010 caused some hotels to close, 
others had to ration water for guests (which they complained 
about) and some tourism water-related activities were interrupted 
[136]. Although a limited number of Efate’s hoteliers perceived 
that droughts had increased (41%) and that there was a scarcity of 
freshwater (28%), limited water supply could affect hygiene and 
sanitation, increasing the risk of water and food contamination 
[137]. This is a major concern for many islands in the Caribbean, 
the Pacific and Indian Oceans as compromised health standards 
could increase the risk of exposure of guests and staff alike to 
infectious diseases [138].

 Changes in precipitation therefore have major implications for 
the reputations of hotels, their marketing strategies and the ability 
to implement adaptation measures to address the risks presented 
by climate variability and change. The perception of frequent 
occurrences of extreme weather events such as storms, droughts 
and water scarcity will lead to declines in tourist arrivals which in 
turn affect the fragile economies of small islands. Tourism demand 
models predict that the impact of climatic features will cause a 
reduction in arrivals by about 1% to 5% per year for some small 
islands [130]. Tourists found beach erosion control structures 
unsightly and many said they would not return to destinations 
where beaches had significantly eroded [139]. 

Perception of Temperature Increase
Seventy-four per cent of the Antiguans perceived that temperatures 
had increased. The MK test corroborated this perception only in 
relation to the minimum temperature, which had a statistically 
significant increasing trend (p=0.00) (Figure 4). The nature of 
the trend in the maximum temperature, however, was found to 
be increasing (Kendall S=142) (Table 2). Sixty-three per cent of 
Efate’s hoteliers perceived that temperatures had increased. A 
statistically significant increasing trend was found in the maximum 
temperature at the 95% confidence level. Although the nature of 
the trend in the minimum was toward an increase (Kendall S=76), 
this was not statistically significant. 

Previous studies have also reported hoteliers’ perception of 
increased temperatures, raising concerns over decline in tourist 
arrivals and increasing operational costs [140]. de Freitas (2003) 
reported that high air temperature may have impacts which include 
environmental stress, physiological strain and hyperthermia 
reducing visitor satisfaction and the attractiveness of the holiday 
destination. In Granada, Spain, hoteliers expressed fear over the 
spread of malaria and how it may impact visitor perception of the 
destination [140]. In both the Caribbean and the Pacific, studies 
have shown the linkages between higher temperatures and the 
negative impacts on human health including malaria, dengue and 

ciguatera fish-poisoning [141,142]. For example, in the tourism-
dependant South Pacific island of Moorea, ciguatera fish poisoning 
was found to be a serious public health problem with significant 
impact on the economy due to loss of tourism and reduced work 
days for affected locals [143]. This points to the need for planned 
adaptation measures including awareness raising of the potential 
risks associated with climatic changes.

Hoteliers’ Perception of Climate Change Impacts on Properties
The hoteliers perceived that a number of changes had occurred 
on their properties (Figure 4). Most of the hoteliers from both 
islands perceived that within the last decade, beach erosion had 
increased and the amount of fish available for purchase locally had 
decreased. Whilst 91% of the Antiguans noted the implementation 
of water conservation initiatives, 58% of Efate’s hoteliers had 
implemented no such initiatives (30% had). Increased beach 
erosion had been reported in previous studies although some 
hoteliers did not consider relocating their businesses [144]. In a 
study conducted in eight Caribbean islands (including Antigua) 
during the period 1985-2000, overall, an erosion trend was 
observed with a retreat rate of 0.5 m yr -1 [145]. The rate of sea 
level rise for the Caribbean between 1950 to 2009, was found to 
be similar to that that of the global mean rate of approximately 1.8 
mm yr -1 [50]. In the tropical Pacific, between 1993 to 2009, spatial 
trend patterns showed that around Vanuatu, the rate of sea level 
rise had been twice the global average (approximately 6 mm yr1) 
[146]. One of the main impacts of sea level rise is shoreline erosion 
[47]. Beach loss has serious implications for the economies of 
small tropical islands as most of their tourism marketing strategies 
are based on sun, sea and sand [145]. Shoreline erosion not only 
affects beaches but the size of coastal properties (including hotels) 
and coastal habitats (including mangroves) [139]. These impacts 
have serious implications for tourism marketing and revenues, 
property values and insurance costs and the local economy in 
general as tourism is linked to many other sectors of the economy. 

Regarding the perceptions of whether the amount of local 
produce available for purchase had decreased or whether more 
indoor activities were planned for guests, hoteliers from both 
islands expressed a high degree of uncertainty. In the case of 
Antigua, a similar percentage (35) both agreed with and expressed 
uncertainty over the statement of whether the amount of local 
produce available for purchase had decreased or not. For Efate, 
43% perceived that the amount of produce had not decreased 
while 30% expressed uncertainty over this occurrence. When it 
came to planning more indoor activities, 43% of the Antiguans 
did not perceive they were doing this while 40% were uncertain. 
In the case of Efate, 46% of the hoteliers were uncertain and 40% 
perceived no increase in planning more indoor activities for guests. 
In South Africa, hoteliers not only increased indoor activities for 
guests they promoted tourism during the winter months when 
conditions were less humid [86]. Nevertheless, the high level of 
uncertainty over changes on the property, when these owners and 
managers had on average, over 10 years’ experience on the job 
suggests that something may be happening. Less local produce 
means that the import bill rises as well as the operational costs 
for these hotels, the spin-offs from linkages with local farms are 
reduced and the local economy suffers due to leakages within the 
system [147,148].

It was not surprising that most of the hoteliers in this study 
perceived that the amount of fish available for purchase had 
decreased. Increasing ocean temperatures have been found to 
negatively affect fish composition, distribution and abundance 
[149-151]. Further, fish habitats have also been affected by 
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higher water temperatures, leading to a number of coral bleaching 
episodes in the both the Caribbean and the Pacific [13,152,153]. 
These findings have socio-economic implications as hoteliers and 
restaurateurs would increase importation which would increase 
their operational costs. However, according to the FAO, fish catch 
has been stable in Antigua & Barbuda between 2005 and 2014, 
at approximately 3,000 tonnes [154]. In 2015, importation of fish 
and fishery products amounted to USD6.8 million while exports 
stood at USD0.02 million. With respect to Vanuatu, fish capture 
figures varied between 2003 and 2007, ranging from 8,351 tonnes 
to 18,292 tonnes [155]. In 2007, the value of fisheries exports 
amounted to USD62.7 million and the imports were valued at 
USD2.8 million. 

Figure 4: Perceived Changes on Hotel Properties

Adaptation Strategies
In response to the perceived changes in the climate and on their 
properties, the hoteliers implemented several strategies (Figure 
5) (n= 40 for both islands).

Respondents were specifically asked which measures were 
implemented because of climate change. The main measures 
implemented in both islands were retrofitting, coastal protection, 
the provision of shade or shelter from the sun and the use of better 
technologies. A further 10% of the Antiguans improved their 
water management capability. With regard to Efate, a further 
10% installed drainage and pumping systems. The other measures 
that were implemented in both islands were by less than 10% 
of the hoteliers. With the highest implementation for Antigua 
and Efate being only 15% and 20%, respectively, these results 
mirror previous research which found very low implementation 
of adaptation strategies within the hotel industry [89,90,140]. In 
those instances, despite the positive perceptions and awareness 
of environmental protection, hoteliers were in no hurry to adapt 
because of uncertainty of future climate change. However, most 
of the hoteliers in this study did not perceive adaptation as a 
priority issue and the associated cost was also a deterrent. Cost 
was also a major barrier in a number of previous studies including 
Wolfsegger et al., Becken and Jarvis & Ortega [89,140,156]. No 
studies were found in which the reason given for the low uptake 
of adaptation measures was “not on the list of my priorities” as 
found in this research. Nevertheless, Wyss et al. found that the 
tourism community did not perceive climate change impacts as 
important and where changes have been made, they were not 
attributed to climate change [83].

The adaptation measures implemented could broadly be categorised 
under energy and water-saving, coastal defence and sun protection. 
These measures, though few, reflect the hoteliers’ perception of 
changes in precipitation and temperature and beach erosion. A 
number of previous studies have highlighted the cost savings and 
environmental benefits of implementing energy and water saving 
measures within the accommodation sector so this finding was 
not surprising. As found in this study, countries that have been 
affected by sea level rise and beach erosion have responded by 
installing sea defences (either through hard or soft engineering 
methods). However, some of these defences, especially the hard 
ones such as groins have been found to damage adjacent areas 
and instead, greater setbacks and the relocation of properties 
have been recommended. Protection from the sun not only entails 
measures to install more coverage from the direct rays of the sun 
but the organisation of more indoor activities as also found by 
Scott et al. [156].

The tourism industry is critical to the economies of small tropical 
islands. This sector is complex and is critical to survival of many 
other livelihoods including agriculture, fisheries and construction. 
Whether the hoteliers in Antigua and Efate believe it or not, the 
climate is changing. Their inactivity may cost them the competitive 
advantage as already accommodation consumers are willing to pay 
more for rooms in hotels which engage in sustainable practices 
or green initiatives [157]. As governments rely on tourism for 
its contribution to revenue earnings, employment and poverty 
alleviation, they must become the catalyst for change by regulating 
the tourism industry regarding their response to climate change as 
agreed to by operators within the Taiwanese hospitality industry.

Figure 5: Implemented Adaptation Strategies

Conclusion
All the hoteliers in this study were aware of climate change and 
its effects. Although they perceived that they were affected by 
changes in precipitation, temperature and sea level rise, only a 
small number implemented few adaptation measures. Retrofitting, 
installation of coastal defences, use of better technologies and the 
provision of shelter from the sun were main measures common 
to both islands. Nevertheless, no more than 20% of hoteliers 
implemented any adaptation measure so they largely remain 
vulnerable to the impacts of climate change. Therefore, it is 
recommended that governments regulate the accommodation 
sector regarding adaptation to climate change to ensure that 
tourism continue to play the vital role as the mainstay of these 
small, fragile economies.
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