
 J. L. Cornejo-Ortega, et al., Int. J. Sus. Dev. Plann. Vol. 9, No. 4 (2014) 553–567

© 2014 WIT Press, www.witpress.com
ISSN: 1743-7601 (paper format), ISSN: 1743-761X (online), http://journals.witpress.com
DOI: 10.2495/SDP-V9-N4-553-567

CLIMATE CHANGE AND WHALE WATCHING: TOURIST’S 
PERCEPTION IN ISLAS MARIETAS, NAYARIT, MÉXICO

J. L. CORNEJO-ORTEGA1, R. M. CHÁVEZ-DAGOSTINO1 & A. IVANOVA-BONCHEVA2

1University of Guadalajara, México.
2Autonomous University of Baja California Sur, México.

ABSTRACT
This paper reports upon data obtained from tourist perception research project related to whale-watching 
tourists during the 2010–2011 season near the Marietas Islands, off Puerto Vallarta, Mexico. In particular, 
questions about climate change and about the feasibility of compensation by the purchase of carbon bonds 
were asked. A total of 136 on-site tourist surveys were conducted to evaluate the perception of tourists about 
climate change. These were analyzed using SPSS statistical software. The perception of tourists is that they 
recognize that their actions negatively affect the marine ecosystem because of the greenhouse gas emissions 
produced during their touristic activities. It was acknowledged that this is especially the case for tourists who 
came from developed countries. It was also found that the studied tourists claim to be willing to change their 
lifestyle, in order to continue to have the opportunity to engage in activities such as whale watching. Addition-
ally, they would support the purchase of carbon bonds in order to help conserve resources, mitigate, and adapt 
to climate change. 
Keywords: Climate change, whale watching, purchase of carbon bonds and tourist’s perception.

1 INTRODUCTION
Consequential evidence about climate change is increasing [1, 2]. Historic emissions appear to 
 commit the Earth to some degree of future warming regardless of mitigation progress, and will likely 
surpass the 2°C threshold held by many as indicative of ‘dangerous’ interference [1, 3, 4]. Given a 
failure to create an international framework for stabilizing emissions, a 4°C increase in global 
 warming by 2100 looks a possibility [4, 5].

Accordingly, adaptive measures for risk mitigation seem unavoidable. Interestingly, the related 
body of literature has focused not on perception of risk per se, but rather on evaluation of informa-
tion about risk and its relation to propensity to act. Recent work [6–9] supports the assertion that in 
order to successfully build adaptive capacity, scientists, governments, NGOs, and other organiza-
tions must be able to communicate climate and adaptation information. They also need to establish 
and maintain their information’s salience, credibility, and legitimacy. Critical assessment of the value 
of information, in turn, is infl uenced by the way that information is conveyed – not only by the media 
conveying it but also by the social relationships of those involved in its transmittal [10]. The impor-
tance of analyzing the infl uence of climate change on the survival of diverse cultures has been 
established through various cases [11–13].

The level of response to climate change has profound implications for individual choices and 
behavior, as well as for the social structures within which these take place. With over one-third of 
many developed nations’ carbon emissions coming from private travel and domestic energy use [14], 
individuals clearly have a key role to play in any potential shift towards a low-carbon society. Besides 
reducing their direct emissions (e.g. conserving gas or electricity in the home), an individual can act 
in several roles to promote a low-carbon society. For example, being a low-carbon consumer 
(e.g. buying energy effi cient appliances or local, seasonal food), a low-carbon employee (through 
professional decisions and workplace behavior), and a low-carbon citizen (e.g. voting for a ‘green’ 
policy; joining an environmental campaign or community action group). Primarily through individual 
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behavior change encouraged by economic and informational approaches [15–17]. Importantly, pol-
icy proposals relying on individuals’ voluntary carbon reduction highlight the need for at least some 
level of public understanding of the causes and consequences of carbon emissions. This needs to be 
matched by the ability and motivation for individuals to reduce emissions. Unfortunately, little has 
been done to consider the situated meanings of carbon and energy in everyday life and decisions.

The study focuses on the whale-watching industry in Bahía de Banderas and employs a survey-
based approach with secondary interviews to understand the perception that whale-watching tourists 
have regarding the climate change. It goes on to suggest a number of mitigation measures to reduce 
the impact of tourism on climate change, and the potential impact of climate change on tourism. It is 
necessary to establish policies and guidelines to address the needs and specifi c opportunities to each 
natural area to achieve the common objectives of an integrated sustainable development of tourism 
in these areas. The selection of the whale-watching tourists as a study subject is due to during the 
winter; the main attraction is the observation of whales, humpback whales being the most important 
species. Small and large companies organize trips that take tourists to observe humpback whales out 
from various points of refuge area and in different types of boats. It is, therefore, considered that the 
non-extractive activity (whale watching) has great economic potential for the region. About 10% of 
the tourists in Bahia de Banderas go whale watching each year. This group is looking for high-quality 
travel (with good guides, fi eld trips, and small groups), which costs USD $85–$95 per person [18]. 
Whale-watching activities in Mexico are performed mainly in Baja California (gray whale), Loreto 
and Los Cabos (blue whale), and Bahía de Banderas (humpback whale). The total estimated annual 
income from this activity is USD $9,077,843 [19].

2 BACKGROUND
Although there is widespread global recognition of climate change, there is a general lack of knowl-
edge and emotional engagement with the issue [20–22]. Surveys show that awareness and concern 
about the phenomena have increased over the past two decades [21, 23], but in the context of other, 
more immediate or tangible concerns (e.g. health, fi nances), the subject takes a low priority [24]. 
The low relative importance refl ects a wide spread perception amongst the public that the issue is a 
spatially and temporally remote risk, affecting future generations and other countries [25]. While it 
is considered socially relevant, most individuals do not feel it poses a prominent personal threat [26]. 
Behavioral engagement is even more limited; surveys indicate around only a third of the public is 
making an effort to drive or fl y less [21].

When asked what actions they would be willing to undertake (or are already undertaking) to 
address climate change, recycling, and energy conservation in the home are the most frequently 
mentioned, while there is considerable resistance to changing travel habits [21, 27]. In relation to 
energy policies, incentives and technological solutions receive more support than taxes or higher 
bills [23, 28]. One could assume that the low levels of energy conservation action are due to a lack 
of awareness on the part of individuals as to the most effective actions to take. Yet, while some mis-
perceptions exist, it is striking that surveys suggest a high level of understanding amongst the public 
as to which behaviors contribute to the problem [21].

Recent research sheds some light on how people integrate new concepts such as climate change 
into existing knowledge through linguistic constructivism. Nerlich and Koteyko [29] have tracked 
the rise of lexical ‘carbon compounds’ used in the mass media to communicate climate change. 
The most prevalent carbon compounds they have identifi ed relate to: fi nance (e.g. ‘carbon tax’ and 
‘carbon budget’); lifestyle (e.g. ‘carbon footprint’ and ‘carbon diet’); and morality/religion (e.g. ‘car-
bon sinner’ and ‘carbon indulgences’). Whitmarsh [30] found that terminology about climate change 
is understood in different ways and evokes diverse responses: ‘global warming’ is associated more 
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readily with heat-related impacts, ozone depletion, and human causes than ‘climate change’, which 
is more often seem as having natural causes and a range of impacts; furthermore, ‘global warming’ 
is seen as more important and concerning than ‘climate change’.

Nevertheless, exploratory research suggests that these replies can help make carbon and climate 
change more personally relevant and link energy choices to environmental impact; there is particular 
value in providing comparative information, so that individuals understand the relative contribution 
of different activities and how their lifestyles compare to others locally, nationally, and globally [31].

2.1 Adaptation

It is generally assumed that some if not enough adaptation is taking place. High-income nations are 
more likely to be adapting than middle- and low-income nations, unfortunately the most vulnerable 
are least likely to adapt. Adaptation measures are seldom undertaken in response to climate change 
alone, reactive adaptations are more likely in the absence of government intervention, and it is 
believed that the more rapid climate change is, the more problematic adaptation will be [1, 32–34]. 
It has also been noted that our limited understanding of vulnerability and adaptation precludes devel-
oping adaptation interventions, with more research integrating socio-economic and climate scenarios 
needed [34, 35].

Our ability to evaluate these assumptions and monitor adaptation progress, however, is constrained 
by an absence of measurable outcomes or indicators from which to judge if and how adaptation is 
occurring [36, 37]. Mitigation is a bounded problem that can be assessed with reference to the global 
concentration of greenhouse gases (GHGs). Adaptation is messier, concerned with adjustments in 
human systems at different scales (local to global) and by different actors (e.g. government, indi-
viduals, households, etc.) and which may only be partially developed in response to climatic stimuli 
[38, 39]. Progress is, therefore, rarely measured, arguably contributing toward the reluctance of 
governments to invest in adaptive interventions [40, 41].

Adaptations include adjustments in human systems in response to actual or expected climatic 
stimuli or their effects, which moderates harm or exploits benefi cial opportunities. Those predomi-
nantly relating to natural systems were excluded along with studies reporting mainly risk or 
vulnerability assessments, mitigation, general sustainable development, and conceptual or theoreti-
cal approaches. Here, a distinction between the articulation of intentions to act and adaptation 
actions themselves is made. Actions can include mainstreamed activities designed to address multi-
ple motivations, but require explicit recognition of climate change as a contributing motivator [42].

Knowledge of the basic dimensions of tourism demand in relation to weather, climate, and, in 
particular, climate change has become in recent years a prominent subject of the study. Primarily 
because of the importance it can have on decision making on adaptation and mitigating climate 
change phenomenon by the tourism sector. Despite the methodological and technical diffi culties 
related to the apprehension of the basic dimensions of tourism demand, the different approaches 
used in recent times have helped to a better understanding of this element of the tourism system in 
relation to atmospheric aspects [43].

3 STUDY AREA: PARQUE NACIONAL ISLAS MARIETAS
The Islas Marietas are situated on the coast of Nayarit state, in the municipality of Bahía de Ban-
deras, México and were declared a natural protected area with national park status in 2005 [44], 
providing a total area of 1383 ha, with four core areas with a total area of 78 ha, that includes Isla 
Redonda, Isla Larga, and two small islands near it, a marine area located in the extreme northeast of 
each island, the remaining area corresponds to the marine area (Fig. 1). The scientifi c, educational, 
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and tourism value lies in its wealth of wildlife, reproductive processes of endangered species, and 
scenic beauty. There is an important breeding area for marine mammals and birds, and also shelter 
and transit area for 92 species of birds, hosting important breeding colonies. It also includes coral 
reef ecosystems, which have a high diversity, large numbers of caves and tunnels, which are also the 
site with high diversity of reef fi sh in the Bahía de Banderas.

Regarding tourist importance, the Islands offer a wealth of underwater landscapes of great beauty 
and color, so divers have the opportunity to observe the diversity of corals, and, other invertebrates 
and fi shes, including giant ray. Caves, rocks, and small beaches of particular scenic beauty as the 
Playa del Muerto and Playa La Nopalera on Isla Larga and Playa del Amor at Isla Redonda make this 
place so attractive to develop many activities, such as diving. During the winter, the main attraction 
is the whale watching, the humpback whale being the main species to exploit. Small and large com-
panies organize trips that take tourists to observe humpback whales, coming from different parts of 
the area and on different types of boats. Crucially, the humpback whale in the area has great eco-
nomic potential for the region [45] particularly in Bahía de Bander as where sightings are concentrated 
on the northern coast and mothers with calves distributed closer to the coast between Punta Mita and 
the Islas Marietas.

4 METHODS
As an initial investigation of the nature and extent of carbon capability amongst the public, we car-
ried out a survey in December to March 2010–2011 in Puerto Vallarta, Mexico. One hundred and 
thirty-six questionnaires were distributed to a random sample of whale-watching visitors. The size 
for a simple random sample is calculated as in Fig. 2.

The two-page questionnaire included both closed and open questions, and addressed knowledge, 
understanding, attitudes, values, and behaviors, as well as demographic variables, in total the ques-
tionnaire consists of 14 questions (Table 1). Several of the measures used, including behavioral 
measures (see [46]), were adapted from previous studies like [47]. Questionnaires were piloted and 
revised according to feedback from pilot respondents. Quantitative data were analyzed with SPSS. 

Figure 1: Islas Marietas location.
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Figure 2:  Sampling techiniques. (After Cochran, W.G. Sampling Techiniques (3rd ed.). USA: John 
Wiley & Sons, Inc. p. 75, 1977.)

Table 1: Data and questions.

Section Data and questions

Respondent data  1. Please indicate your gender
 2. What year were you born?
 3. What is the highest level of education you have attained?
 4. Please indicate your place of residence

Trip characteristics 
questions

 5. How many days in total are you staying in Bahía Banderas?
 6. Did your boat tour include discussion about environmental issues?
 7. What activities did you/ will you participate in during your visit to 

Bahía Banderas?
Perception 
questions

 8. Please indicate your opinion on the following statement: ‘Humans are 
contributing to changes in the global climate’

 9. Please indicate your opinion on the following statement: ‘Air travel is a 
contributor to climate change’

 10. Please indicate your opinion on the following statement: ‘Whales will 
disappear from the Islas Marietas region due to changes in the global 
climate’

 11. Please indicate your opinion on the following statement: ‘After seeing 
whales, I will make some changes to my lifestyle at home to reduce my 
greenhouse gas emissions’

 12. If you agree or strongly agree, what changes do you plan to make?
 13. Did you purchase, or do you plan to purchase carbon offset for your 

travel to Islas Marietas?
 14. Please indicate your opinion on the following statement: ‘I would be 

willing to pay a carbon travel tax in addition to the price of my airplane 
ticket in order to offset any environmental harm caused by air travel’

The survey was designed to be self-completed and focused on three key areas: (1) individual percep-
tions of climate change (2) trip characteristics and (3) demographics. 

The data analysis was performed with SPSS. Descriptive statistics such as frequencies and cross 
tabulations were made, as was a confi rmatory factor analysis. This analysis allowed the development 
of social research quantitative and qualitative variables. These provided the means to study the 
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 perception of climate change by applying a confi rmatory factor model with different variables 
selected from the database of the survey. The confi rmatory factor analysis was performed using the 
following steps. Initially, to raise the hypothesis the following question was formulated: What are 
the explanatory factors of climate change? What variables contribute more to explaining these fac-
tors? With these questions, formulation of the following hypothesis took place: the perception of the 
impact of humans on climate change is determined by factors related to the educational level and 
gender.

An analysis of commonality and variance explained was performed with commonality being a 
measure of the contribution of factors to explain the variables. Whilst the value is closer to one, this 
means that the factors completely explain the variability. The explained variance shows the percent-
age found by model factors or components.

5 RESULTS

5.1 Tourist profi le/demographics

The results show that the vast majority of whale–watching tourists in this study are foreign citizens 
(81.6%) and the rest being local tourists (18.4%). More than 50% are adults (older than 40 years), 
52.2% are female, and 47.8% are male. The levels of education (80.1%) are post-secondary. The 
majority of the respondents are from United States (55.9%) followed by Canada (22.8%), local tour-
ists (18.4%), Germany (1.5%), and France and Colombia (0.7%). The length of the stay was from 
6 to 10 days (65.4%), 27.2% from 1 to 5 days, and 7.4% more than 11 days, at least everybody had 
one meal at restaurants and bought something at a souvenir store. One other major activity that many 
visitors undertook was a diving tour.

5.2 Tourist perceptions of climate change

To understand the perception that tourists hold regarding climate change and to reveal the extent to 
which respondents understand the relationship between human actions (i.e. transportation and watch-
ing whales) and the perpetuation of climate change, we used the question about environmental issues 
in order to know how to behave with wildlife, 64.7% of the people said that the boat tour do not 
include discussion about environmental issues, just 35.3% said that their tour include the discussion.

The vast majority (83.8%) of whale-watching tourists agreed, or strongly agreed that ‘humans are 
contributing to changes in the global climate’. However, fewer respondents (61%) agreed or strongly 
agreed with the statement ‘air travel is a contributor to climate change’. These two perceptions sug-
gest that although there is a general understanding that humans play a role in infl uencing the climate 
change, individuals do not necessarily understand how this process occurs. Even fewer respondents 
(41.9%) agreed or strongly agreed with the statement ‘whales will disappear from the Islas Marietas 
region due to changes in the global climate’. It must be stressed that only 5.1% of the respondents in 
this study disagreed that climate change will indeed impact whales in this region; 4.4% were simply 
unsure. There are studies suggesting that the whales in this region will not be drastically impacted 
by the climate change.

In fact, the informal, open-ended interviews conducted with whale-watching tourists during data 
collection for this study revealed that in many cases (n = 10 of 15 tourists), motivation for coming to 
Islas Marietas was not related to the belief that whales were in danger of disappearing. Almost half 
of the whale-watching tourists (47%) indicated that ‘after seeing whales [they would] make some 
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changes to [their] lifestyle at home, to reduce greenhouse gas emissions’. But when we asked about 
what changes they plan to make the vast majority said none (72.1%), 18.4 are willing to reduce the 
energy use such as energy-effi cient appliances, 6.6% are going to improve their environmental 
 education, and 2.9% are going to save the water.

Only 1.5% of the respondents had purchased carbon offsets for their fl ight to Puerto Vallarta and 
an additional 37.5% indicated that they ‘would be willing to pay a carbon travel tax in addition to the 
price of [an] airplane ticket in order to offset any environmental harm caused by air travel’. The aver-
age quantity that individuals are willing to pay to offset the GHG emissions of fl ight are from 5% to 
10% of the fl ight’s price. Of those respondents who are unwilling to offset their air travel, the most 
commonly stated reasons include ‘I do not know what the money is for’ (41.2%); ‘I do not know 
what a carbon tax is’ (4.4%); and ‘I do not know what company to trust’ (6.6%).

Participants evidently recognize the main causes of climate change, including emissions from 
deforestation, industry, transport, and (more generally) fossil fuel use. Misperception exists with 
respect to the relative contribution of different activities or processes that cause climate change. In 
general, people identify the causes with more ‘distant’ activities, namely industry and deforestation, 
rather than their own actions. Most also indicated that they keep an eye on the availability of energy-
effi cient appliances (65.6%), and on the actions that individuals can take to reduce their emissions 
(80.5%). Some actions to reduce the emissions have been already performed by the survey partici-
pants. The results show that domestic energy conservation is relatively common, but changes in 
travel and shopping habits are less popular. For example, 80% claim that they ‘always’ turn off lights 
when they are not using, whereas only 20% walk, cycle, or take public transport for short journeys 
and 10% eat food that is organic, locally grown or in season. Even fewer – 9% – avoid eating meat. 
Consistent with the widely reported reluctance to change travel habits [21], most participants in our 
survey (82%) use a car at least three times per week; and more than 51% have taken at least one 
fl ight for social or leisure reasons in the past year. People are more willing to recycle (68% say they 
always do so) than to perform any direct energy conservation actions.

On relating the four main variables with gender and educational level, the higher the education 
achieved the more likely is agreement with the view that humans are contributing to climate change. 
Also more women believe in the anthropogenic causes of climate change. Similarly, high educa-
tional achievers strongly agree (or agree) that air travel contributes to climate change. In this 
particular case study, men surpass women regarding the question after seeing whales. Many claim 
that they will make some changes to their lifestyle on returning home to reduce GHG emissions. 
Highest educated people strongly agree or agree, males think so too (Table 2), the interesting is 
that even do people agree in this, when we ask: What changes do you plan to make? In both 
cases (highest education and gender), the vast majority stated to have no intention to introduce any 
changes (Table 3).

In Table 4, we can appreciate the descriptive statistics from the main variables that we analyzed. 
According to the factorial analysis, gender is the variable best explained by the three factors to 
record the highest communalities (Table 5). The value of 0.816 is interpreted as follows: 81.6% of 
the variability of the genre is explained by the three factors, whereas the value of 0.056 means that 
the variable ‘has purchased or plan to buy carbon offsets for your trip to the Marietas Islands?’ is 
explained only by 5.6% of the three factors.

The table shows that the variance percentage model is explained by three factors or components. 
In the column ‘rotation sums of squared loadings’ shows that the fi rst component explains 19.7% of 
the total variance, the second component explains 19.0%, whereas the third 15.3%. Thus, among the 
three factors 54.1% are the explained variable behavior of climate change (Table 6).
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Table 2:  The percentage of high education achievers and gender in ‘humans are contributing to 
changes in the global climate’, ‘air travel is a contributor to climate change’, and ‘after 
seeing whales, I will make some changes to my lifestyle at home to reduce my greenhouse 
gas emissions’.

Strongly 
agree Agree Neutral Disagree

Don’t 
know Total

‘Humans are contributing to changes in the global climate’
Elementary school 100.00% 100.00%

High school 52.00% 36.00% 12.00% 100.00%

College diploma 29.30% 46.30% 22.00% 2.40% 100.00%

University degree 41.50% 51.20% 7.30% 100.00%

Graduate/professional 
degree

66.70% 18.50% 11.10% 3.70% 100.00%

Total 44.10% 39.70% 14.70% 0.70% 0.70% 100.00%

Male 41.50% 41.50% 13.80% 1.50% 1.50% 100.00%

Female 46.50% 38.00% 15.50% 100.00%

Total 44.10% 39.70% 14.70% 0.70% 0.70% 100.00%
‘Air travel is a contributor to climate change’
Elementary school 100.00% 100.00%

High school 12.00% 44.00% 32.00% 12.00% 100.00%

College diploma 9.80% 43.90% 39.00% 4.90% 2.40% 100.00%

University degree 17.10% 56.10% 19.50% 7.30% 100.00%

Graduate/professional 
degree

14.80% 48.10% 22.20% 7.40% 7.40% 100.00%

Total 13.20% 47.80% 29.40% 5.10% 4.40% 100.00%

Male 13.80% 53.80% 24.60% 6.20% 1.50% 100.00%

Female 12.70% 42.30% 33.80% 4.20% 7.00% 100.00%

Total 13.20% 47.80% 29.40% 5.10% 4.40% 100.00%

‘After seeing whales, I will make some changes to my lifestyle at home to reduce 
my greenhouse gas emissions’
Elementary school 100.00% 100.00%

High school 8.00% 28.00% 52.00% 12.00% 100.00%

College diploma 4.90% 39.00% 39.00% 7.30% 9.80% 100.00%

University degree 19.50% 36.60% 24.40% 4.90% 14.60% 100.00%

Graduate/professional 
degree

11.10% 40.70% 25.90% 11.10% 11.10% 100.00%

Total 11.00% 36.00% 35.30% 5.90% 11.80% 100.00%

Male 15.40% 38.50% 27.70% 4.60% 13.80% 100.00%

Female 7.00% 33.80% 42.30% 7.00% 9.90% 100.00%

Total 11.00% 36.00% 35.30% 5.90% 11.80% 100.00%
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Eigen’s values are the numerical expression of the components, explaining its value as a percent-
age of the total variance. For example, in the ‘rotation sums of squared loadings’ eigen’s value 
of 1384 corresponds to 19.7%, whereas eigen values of 1.332 and 1.073 explain 19.0% and 15.3%, 
respectively. The variation increases in direct relationship to the magnitude of eigen value. Thus, the 
above three eigen values explain almost 54.1% of the total variability of the model. This is an accept-
able percentage, with three factors responsible for about half the climate change variation. 

Table 3:  The percentage of high education achievers and gender in ‘What changes do you plan to 
make’.

Energy Water
Environmental 
education None Total

What changes do you plan to make?
Elementary school 100.00% 100.00%
High school 8.00% 12.00% 80.00% 100.00%
College diploma 19.50% 2.40% 78.00% 100.00%
University degree 24.40% 7.30% 4.90% 63.40% 100.00%
Graduate/professional degree 18.50% 14.80% 66.70% 100.00%
Total 18.40% 2.90% 6.60% 72.10% 100.00%
Male 18.50% 4.60% 6.20% 70.80% 100.00%
Female 18.30% 1.40% 7.00% 73.20% 100.00%
Total 18.40% 2.90% 6.60% 72.10% 100.00%

Table 4: Descriptive statistics.

N Minimum Maximum Mean
Standard 
deviation Variance

‘Humans are contributing to 
changes in the global climate’

136 1 6 1.75 0.823 0.678

‘Air travel is a contributor to 
 climate change’

136 1 6 2.44 1.073 1.152

‘After seeing whales, I will make 
some changes to my lifestyle at 
home to reduce my greenhouse 
gas emissions’

136 1 6 2.83 1.380 1.905

What changes do you plan to 
make?

136 1 4 3.32 1.179 1.391

Did you purchase, or do you 
plane to purchase carbon offset 
for your travel to Islas Marietas?

136 1 2 1.99 0.121 0.015

Gender 136 1 2 1.52 0.501 0.251
Highest level of education 136 1 5 3.49 1.054 1.111

Extraction method: principal component analysis.
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Table 6: Explained variance percentage.

Component

Initial eigen values
Extraction sums of 
squared loadings

Rotation sums of 
squared loadings

Total
% of 

variance
Cumulative 

% Total
% of 

variance
Cumulative 

% Total
% of 

variance
Cumulative 

%

1 1.592 22.738 22.738 1.592 22.738 22.738 1.384 19.767 19.767
2 1.127 16.095 38.833 1.127 16.095 38.833 1.332 19.035 38.802

3 1.071 15.300 54.134 1.071 15.300 54.134 1.073 15.331 54.134

4 1.034 14.774 68.908

5 .927 13.239 82.147

6 .684 9.773 91.920

7 .566 8.080 100.000

Extraction method: principal component analysis.

Table 5: Commonalities.

Initial Extraction

‘Humans are contributing to changes in the global climate’ 1.000 0.625
‘Air travel is a contributor to climate change’ 1.000 0.691
‘After seeing whales, I will make some changes to my lifestyle at 
home to reduce my greenhouse gas emissions’

1.000 0.679

What changes do you plan to make? 1.000 0.689
Did you purchase, or do you plane to purchase carbon offset for your 
travel to Islas Marietas?

1.000 0.056

Gender 1.000 0.816
Highest level of education 1.000 0.234

Extraction method: principal component analysis.

In Fig. 3, the abscissa axis represents the number of factors or components, and the ordinate 
numerical value. The graph shows the inverse relationship between the magnitude of the coeffi cient 
and the number of factors. Since the magnitude of the coeffi cient measures the explanatory power, 
inferred is that more factors are calculated as the explanatory power decreases. The turning point of 
the curve indicates the ideal number of factors to determine. In this case, the chart confi rms that the 
ideal number of factors is 2.

Table 7 shows the correlation between the variable and the component. What changes do you plan 
to make? Is the variable with the better correlation with component one (0.677), ‘Humans are con-
tributing to changes in the global climate’ with second component (0.640), and Gender with 
component three (0.884).
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Table 7: Component matrix.ª

Component

1 2 3

What changes do you plan to make? 0.677 −0.470 0.098
‘After seeing whales, I will make some changes to my lifestyle 
at home to reduce my greenhouse gas emissions’

0.658 −0.495 0.029

‘Humans are contributing to changes in the global climate’ 0.556 0.418 −0.375
Highest level of education −0.384 −0.222 0.193
‘Humans are contributing to changes in the global climate’ 0.480 0.640 0.227
Gender 0.109 0.148 0.884
Did you purchase, or do you plane to purchase carbon offset for 
your travel to Islas Marietas?

0.033 0.071 −0.222

Extraction method: principal component analysis.
aThree components extracted.

Figure 3: Sedimentation graphic. Source: extraction method: principal component analysis.

6 DISCUSSION
Whale-watching tourists in this study seem to have a general understanding of the presence and 
potential consequences of climate change including negative impacts. Only 0.7% of tourists did not 
feel that humans are contributing to changes in the global climate. Conversely, some evidence sug-
gests that because whales are seemingly vulnerable to climate change, this motivates tourists to 
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travel to Bahia de Banderas to watch the species ‘before it is too late’. Although it is too early to call 
this type of tourist behavior a ‘trend’, the phenomenon of ‘last chance tourism’ has also been docu-
mented in popular media and by tourism academics. Last chance tourism has been extensively 
labeled. These include ‘see it before it’s gone tourism’, ‘doom tourism’, ‘dooms day tourism’, 
‘ climate tourism’ and ‘disappearing destinations tourism’ [48, 49]. An increase in this type of tour-
ism activity (i.e. see it before it is gone), which has been observed within this study, is likely to add 
strain to the environment (both human and ecological) that is already stressed by the effects of 
 climate change. 

Whale-watching tourists appear to understand how their behavior contributes to, or could help to 
adapt to and mitigate, future climate change. Some 60% of the respondents strongly agree or agree 
that air transportation contributes to climate change, and the rest (37.5%) expressed a willingness to 
buy carbon offsets for their holiday transportation emissions. A signifi cant barrier to the latter is an 
almost complete absence of knowledge as to what a carbon offset actually is, how the money is 
used to mitigate the climate change, and which companies are reliable in delivering the promised 
outcome. 

Only 47% of tourists indicated that after seeing whales they would introduce some changes to 
their lifestyle at home in order to reduce GHG emissions. Contradictorily, 72% of the respondents 
said that they are not going to do any changes. These fi ndings suggest that a climate change educa-
tion on the impact of climate change on whales as well as strategies to reduce GHGs that cause 
climate change should be included during regular whale-watching tours.

Importantly in this context, relevant information is individually and socially contextualized. Yet, 
these concepts and tools will not necessarily lead to behavior change when individuals are not moti-
vated to change or perceive barriers to do so. Indeed, amongst users of carbon calculators, many 
(though by no means all) use such tools to offset their emissions rather than to change their energy 
consumption behavior [31]. In some cases, these tools only serve to highlight the lack of individual 
control over potentially major carbon-saving actions (e.g. lack of insulation in rented accommoda-
tion), and the minimal effect of other, directly controllable, choices (e.g. using energy-effi cient light 
bulbs). Clearly, information provision of any kind, even packaged in a personally relevant, user-
friendly, and contextualized form, cannot address competing values or the wider, structural barriers 
to low-carbon lifestyles mentioned above.

The main fi ndings from the factorial analysis model have revealed that the variables conditioning 
the perception of climate change situation are: air transport is a contributor to climate change and 
gender (those which have the highest weight or factor loading each factor). The identifi cation of 
these dimensions and the consistency of the model and data allow the analysis of the results from 
them without resorting to original variables. Another measure of quality is the values shown in the 
table of commonality. This table shows the percentage of the behavior of the variable that is explained 
by the estimated factors. In this case, the variable ‘gender’ is explained in the three factors in more 
than 80%; on the other hand, educational level does not reach 25% in the three factors. With this we 
confi rm our hypothesis.

7 CONCLUSION
Many of those responding to the research questions came from developed countries such as the USA 
and Canada. But majority believed that their everyday life style have negative effects, which can 
contribute to global climate change. Encouragingly many appeared willing to assuage their activities 
with the purchase of carbon offsetting in order to generate resources for mitigation and adaptation 
applications. The resultant measures being offered or applied in areas of population are affected by 
activities that generate carbon dioxide emissions. Unfortunately, almost all of the respondents agreed 
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that there is lack of information regarding the use of the resources generated by the purchase of 
carbon offsetting bonds. This makes it diffi cult for them to judge to respond appropriately because 
they do not know what happens to the resources and who the most reliable company are to manage 
these resources.

Some commentary required regarding ‘developed’ country attitudes do they become more con-
cerned as the wealth of the nation and individuals increase. If so does this bode well for developing 
countries?

Finally, the research shows that there is awareness of the global damage generated through 
activities such as whale watching by those who travel a considerable distances to carry it out. It 
also indicates that most people are willing to contribute either directly by purchasing carbon 
bonds or making a change in their lifestyle to help mitigate and adapt to climate change. These 
two factors offer an insight into motivations and the potential direction needed for those seeking 
to engender mitigation strategies into tourism activities that impact on the natural world and its 
biodiversity.
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