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Nature-based tourism, such as whale watching and swimming with whale sharks, is rapidly growing worldwide. Although there is no clear classification, whale watching is often referred to as ecotourism or sustainable tourism. However, one of the key principles of true ecotourism is that it promotes, among other things, the generation of environmental education and awareness. The purpose of this research was to evaluate the effect of tourism activities with charismatic species in tourists’ environmental consciousness. The study was carried out in three stages via surveys to participants of two main activities (snorkeling with whale sharks and gray whale watching) in Baja California Sur, Mexico: 1) one before the activity where socio-demographic, circumstantial variables, and initial environmental awareness and pro-environmental behavior were measured; 2) one immediately after, evaluating aspects of the experience and awareness in the short term, and, 3) Four months later via e-mail to evaluate environmental consciousness in the long term. A total of 542 surveys were obtained in the first two stages, and 200 surveys in the third stage. A Structural Equation Model analysis was performed to test causal relationships between the activities and environmental consciousness. Our results show that the experience with a charismatic species had a significant and positive effect on short-term environmental awareness. However, there was no significant effect of the experience on their long-term environmental consciousness. Implications for the actors involved in nature-based tourism activities are discussed, highlighting the need to implement globally used strategies but applying them in the local context.
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Introduction

Ecotourism is a form of tourism that was born as a counter movement to massive tourism impacts to nature and local communities (Sullivan, 2018). In the prevalent mindset, people associate “eco” with friendly to the environment, but this label has started to be purposely misused as a marketing and selling strategy (McGahey, 2012). However, ecotourism should imply minimizing impact, as well as direct and indirect conservation benefits, both in the site visited and promoting changes in the lifestyle of tourists when they return home (Orams, 1995).

True ecotourism should promote environmental consciousness (EC) in people given that the interaction with nature is not only thrilling for them, but also increases their knowledge of species, and this could lead to awareness of the importance of conservation and the adoption of environmentally friendly behaviors (Ballantyne and Packer, 2011). Even so, very few times this has been empirically tested. Environmental consciousness is a broad concept that includes awareness as well as emotional, attitudinal, and behavioral components, driving a more integrated pro-environmental mindset and actions, while environmental awareness (EA) typically refers to an individual’s understanding or knowledge of environmental issues (Wang et al., 2022). However, a gap has been identified between two fundamental aspects of environmental consciousness; environmental awareness does not necessarily lead to pro-environmental behavior (Kollmuss and Agyeman, 2002) because of several extrinsic (e.g., institutions, economic, social, and cultural) and intrinsic barriers (motivation, knowledge, values, attitude, emotions, responsibilities, and priorities) (Orams, 1997; Stern, 2000; Kollmuss and Agyeman, 2002), so to generate and maintain the positive effects of an ecotourism activity is a real challenge for the tourist operators.

When these tourist activities are analyzed as complex socio-ecological systems, where various subsystems—social, economic, political, and ecological—interact, it becomes possible to understand how changes in one subsystem affect the others (Biggs et al., 2012). Whale watching has already been examined as a socio-ecological system, and the complex relationships between its variables have been explained (Rodríguez-Izquierdo et al., 2019; Sousa et al., 2023; García-Castañeda et al., 2024). It is essential to consider these intricate relationships to achieve positive effects on tourists’ perceptions (García-Castañeda et al., 2024). Even more, environmental consciousness is a complex, multidimensional concept that cannot be measured directly, as it occurs with intelligence. Instead, a set of variables of a similar nature (scales) is used to measure it indirectly. On one hand, a pragmatic definition of the EC concept is “an individual’s perception of concern for the environment combined with the desire to protect nature” (Kollmuss and Agyeman, 2002). Other authors consider it the dispositional component of pro-environmental behavior (PEB) (Sánchez and Lafuente, 2010). For the latter, EC involves at least four dimensions: affective (beliefs), cognitive (knowledge), dispositional (attitude), and active (PEB) (Sánchez and Lafuente, 2010). A high load of research has been performed in environmental sociology and psychology to achieve an analytical measure of EC and its conceptual comprehension. Of these, Dunlap’s New Environmental Paradigm Scale is the most used worldwide to measure a person’s environmental degree (Dunlap, 2008; Sánchez and Lafuente, 2010). Moreover, the Wisconsin Environmental Literacy Survey (Kibert, 2000), studies the correlations between the attitude, behavior, and knowledge components of environmental literacy of a person. However, the reported gap between EA and PEB (Kollmuss and Agyeman, 2002) addresses the necessity of measuring these two dimensions of EC (awareness and behavior) separately.

The process of generating the EC in a tourist activity can be visualized as a three-stage approach. First, people arrive at a location and have an emotional and cognitively engaging experience with nature or a charismatic species. This first experience, enhanced by the interpretation given by the guide, generates in the second stage empathy, interest, or reflection for the species, and in the third stage, this new knowledge or experience leads them to an increased EC and friendly behaviors toward the environment or increased pro-environmental behaviors (Bamberg and Möser, 2007; Kollmuss and Agyeman, 2002; Sánchez and Lafuente, 2010). Including subjective aspects such as experiences and beliefs has been considered, and not only the traditional socioeconomic factors (Dunlap et al., 2000; Sánchez and Lafuente, 2010; Van Liere and Dunlap, 1981). In this context, ecotourism activities have the unique potential to influence peoples’ EC (Ballantyne et al., 2009; Orams, 1995; Senko et al., 2011), especially nature activities that involve charismatic species (Skibins et al., 2013).

Baja California Sur (BCS) has had a robust touristic component from its foundation. Testing fundamental changes in environmental consciousness is a rare aspect considered, while positive economic impact or negative impact on the sites and species visited are more frequent research approaches (Lozano, 2018; Ramírez-Macías and Saad, 2016; Schwoerer et al., 2016). Australia is a leader in such aspects (Ballantyne et al., 2009, 2011; Packer et al., 2018). Developing regions such as Latin America and Asia are considered areas of greatest concern regarding the development of this type of tourism (Cisneros-Montemayor et al., 2010; Rodger et al., 2011; Mustika et al., 2013), and few studies have been done in Mexico. In BCS the main tourism centers are La Paz, Los Cabos, and Loreto, where several coastal communities coexist in close connection with the natural environment (Ibañez, 2014). Even more, BCS has very high biodiversity, including a lot of species considered charismatic such as whales, dolphins, sea lions, and the whale shark, among others (Alam et al., 2014; Albert et al., 2018; Read et al., 2017). Combined with a variety of landscapes and ecosystems, it makes this relatively small region attractive for different types of tourism, both mass tourism and nature-based tourism. These factors could allow the arrival of casual tourists to activities customarily reserved for the “true eco-tourist” (Sandoval and Ewaldo, 2006), giving the tour operators a unique opportunity of avoiding the “preaching to the converted” dilemma (Beaumont, 2001).

Species considered charismatic are those that attract the attention and empathy of the general due to their large size, appealing aesthetic patterns, striking behaviors, or similarities to humans, as seen in the case of cetaceans and primates. As a result, they are often used as umbrella species for conservation by different institutions and organizations (Isasi-Catalá, 2011; Skibins et al., 2013; Walpole and Leader-Williams, 1998). Two of the main activities at BCS that involve charismatic species are snorkeling with the whale shark (Alam et al., 2014; Read et al., 2017) and gray whale watching (SEMARNAT, 2024). Although some work has been done that evaluate the ecotourism activity of BCS (López-Espinosa de los Monteros, 2002; Fierro Bandala, 2014; Lozano, 2018; Troyo Vega et al., 2018), so far, none of them have evaluated environmental awareness and pro-environmental behavior of visitors, nor there has been a follow up of tourists through time, to test the effectiveness of these types of experiences in generating and maintaining environmental consciousness over time.

Considering this, there is a need to empirically assess whether tourism activities in Baja California Sur, particularly those involving iconic species like whale sharks and gray whales, truly foster long-term environmental awareness and pro-environmental behaviors among tourists (Ballantyne and Packer, 2011; Kollmuss and Agyeman, 2002). This study aims to fill that gap by not only evaluating the immediate effects of these experiences on tourists’ environmental consciousness but also by exploring whether these experiences lead to sustained behavioral changes beyond the duration of the visit. By understanding the complex socio-ecological interactions involved in these activities, this research will provide critical insights for tour operators and policymakers, offering evidence-based strategies to enhance tourism’s positive impacts on conservation efforts and local communities.

Based on these arguments, the purpose of our research was to measure the effect of the experience with a charismatic species in tourists’ environmental consciousness, testing these causal relationships over time. We formulated the following hypotheses to verify that the tourist’s initial environmental awareness and pro-environmental behavior would influence their experience, and that the activity would have a significant and positive effect on environmental awareness in the short and long term (Figure 1):




Figure 1 | Hypothesized model of inter-relationships among the variable sets. Environmental awareness (EA), pro-environmental behavior (PEB), and environmental consciousness (EC) in the different stages of tourist interaction are initial (H1: the state the tourist arrives with), short-term (H2: immediately after the tour), and long-term (H3: four months after the tour). (Images generated with the assistance of ChatGPT, powered by OpenAI).



Hypothesis ad hoc (H0): EA and PEB will be positively correlated.

H1: initial EA and PEB have a significant and positive effect on the experience with a charismatic species

H2: the experience with a charismatic species will have a significant and positive effect in the short-term EC.

H3: the experience with a charismatic species will have a significant and positive effect in long-term EC.





Materials and methods




Area of study

This study was conducted in Baja California Sur, a state with a territorial area of 73,922.47 km², representing 3.8% of the Mexican territory. It occupies the southern half of a long and narrow peninsula, bordered to the north by the state of Baja California, to the east by the Gulf of California, and the west by the Pacific Ocean. The state is divided into five municipalities: Comondú, Mulegé, La Paz, Los Cabos, and Loreto. Its coastline extends for 2,131 km, accounting for 19.2% of Mexico’s total coastline (SECTUR, 2024).

We selected three locations for gray whale watching—Gerrero (GN), also known as Laguna Ojo de Liebre or Scammon's Lagoon, Puerto Adolfo López Mateos (PALM) and Puerto San Carlos (PSC) within the Bahía Magdalena–Bahía Almejas complex - and La Paz for whale shark swimming activities (Figure 2). Guerrero Negro is located within the Vizcaíno Biosphere Reserve (REBIVI) and has an estimated population of 13,000 inhabitants (INEGI, M, 2010). Puerto Adolfo López Mateos, situated on the Pacific coast of Baja California Sur, has a population of 2,212 people, with fishing and winter whale watching as its primary activities (INEGI, M, 2010). Similarly, Puerto San Carlos, another locality on the Pacific coast, has just over 2,000 inhabitants, with fishing and whale watching being its central activities during the winter season (INEGI, M, 2010). Finally, La Paz, the state capital, has a population of 162,954 inhabitants. Its main economic activities include fishing, aquaculture, and tourism (Ivanova et al., 2002).




Figure 2 | Study sites in Baja California Sur, Mexico. Gray whale watching sites include Guerrero Negro (GN), also known as Laguna Ojo de Liebre or Scammon's Lagoon, Puerto Adolfo López Mateos (PALM) and Puerto San Carlos (PSC) within the Bahía Magdalena–Bahía Almejas complex. The whale shark snorkeling site is located in La Paz.







Research design

This research is non-experimental and longitudinal. We performed semi-structured surveys following Murillo (2006), which included expert validation, a pilot sample to adjust for timing and phrasing, and validation of the scales using Cronbach’s alpha. Cronbach’s alpha is a measure of internal consistency that indicates how well the items in a scale measure the same underlying construct. Values above 0.60 are generally considered acceptable, suggesting the items are sufficiently correlated to justify their use in the final survey. The sample size for the pilot survey consisted of 32 questionnaires from the first and second stages. All Cronbach alpha indexes were acceptable or good (α >0.6), the NEP scale increased slightly in the post-visit survey (α=0.7) (George and Mallery, 2019). For both pilot and definitive samples, we interviewed national and foreign tourists over eighteen years old. Given that the scales were initially written in English, for the Spanish surveys, the items were translated to carry out the pilot test, in which some items were adjusted for their better understanding (Supplementary Material Table S1). For control, surveys that were not consistent in their answers were discarded. Based on these steps, we developed the final version of the surveys.

The study included three surveyed stages: 1) One before the activity (initial) where socio-demographic variables, circumstantial variables, and their initial environmental awareness and behavior were collected. 2) One immediately after the tour, to evaluate changes in their environmental awareness (short term). 3) A survey four months later via e-mail to evaluate the effect of the experience on their long-term environmental awareness and behavior (long term) (Figure 1). To measure the affective dimension of environmental consciousness (EC), we chose the New Ecological Paradigm (NEP) scale, which is a widely used tool to measure individuals’ environmental attitudes, developed by Dunlap and Van Liere (1978) and updated in 2000 (Table 1). It consists of 15 items that explore various dimensions of environmental concern, including human impact on nature, beliefs about the balance of nature, and views on human dominance over the environment. This scale measures the degree of people’s environmental awareness (EA hereon) based on their adhesion to this paradigm (environmental beliefs) (Dunlap, 2008). This scale was included in all three stages. To answer this section, the respondent indicates how much they agree with each item using a Likert scale.


Table 1 | New Environmental Paradigm (NEP) scale items.



To measure the active dimension of environmental consciousness (pro-environmental behavior-PEB, behavior as the frequency of environmentally friendly habits), we adapted and used the environmental behavior subsection of the Wisconsin Environmental Literacy Survey Scale modified for adults (Kibert, 2000). The 10 items assess a range of daily behaviors and broader social actions reflecting environmental responsibility. One item was too extended, and the other referred to American political aspects, so they were excluded. Another item was updated from “sending a letter to newspapers” to “participating in web campaigns.” Two extra items were included that refer to high energy cost environmental behavior according to (Sánchez and Lafuente, 2010): “I do volunteer work in Non-Governmental Organizations or civil organizations” and “I donate money to Non-Governmental Organizations or civil organizations” (Table 2). The changes in behavior cannot be measured immediately post-experience, so this scale was not included in stage 2. As in the previous table, to answer this section, the respondent indicates how much they agree with each item using a Likert scale.


Table 2 | Pro-environmental behavior scale items.



We collected socio-demographic factors such as age, gender, state, country of residence, profession, marital status, level of studies, and level of income. The circumstantial variables measured were: “Is this the first time you are doing the activity?”; “What is the primary purpose of your visit to BCS?”; “Who are you doing the activity with?”; “What is your level of interest in the activity you are about to undertake?”

We calculated the minimum number required for a representative population subset using the formula from Daniel (2006). Based on previous studies of these tourist activities in BCS, we considered a population of 50,000 and 20,000 visitors for whale shark and gray whale activities, respectively (Brenner et al., 2016; Schwoerer et al., 2016; Gutiérrez, 2019). The sample sizes were 244 for the shark and 242 for the whale (Table 3).


Table 3 | Data sheet.



We provided surveys pre- and post-visit to tourists at four sites where the tourism activities; one site at La Paz for swimming with whale sharks and three sites for gray whale watching: Guerrero Negro, Puerto Adolfo López Mateos and Puerto San Carlos, all in Baja California Sur, Mexico. Whale shark swimming involves departing from a pier in La Paz and taking a boat trip of approximately 30 minutes to the area where the whale shark is spotted. Once located, tourists enter the water and snorkel for 30 minutes. The entire tour lasts approximately three hours and includes a tour guide who ensures the safety of tourists, monitors their practices, and provides information about the shark and the area. Whale watching must follow the NOM-131-SEMARNAT-2010 standard (de la Federacion, 2011); however, the duration of the tour, the number of whales sighted, and the presence or absence of a guide vary depending on the location. We selected these experiences to represent a “life-changing experience” with a charismatic species. Also, both activities have a similar duration (two to four hours) and focus on interacting with one main species. The data collection procedures for each site were slightly different due to logistics, either intercepting tourists at the pier or at the office of different companies that agreed to support our research. We always stated that the surveys were voluntary and confidential. We only collected their e-mails for the long-term surveys.

To evaluate the effect of the experience on tourists’ EC, we employed a Structural Equation Model (SEM). SEM is a statistical technique that analyzes complex relationships between observed and latent variables, incorporating both direct and indirect effects (Blunch, 2012). The SEM comprises two sub-models: the structural model and the measurement model, which studies the relationship between the construct, which is environmental consciousness, with its respective indicators, EA and PEB Scale (Figure 1). The experience with a charismatic species was treated as a latent construct, mediated by the measurement of EC in three different time points: initial, short-term, and long-term. We followed the stages of building the SEM according to (Batista-Foguet et al., 2001), which included selecting variables, identifying models, estimating parameters, evaluating model fit, model re-specifying the model, and interpreting the results. All analyses were done with IBM software SPSS 20 (SPSS, 2010). The SEM was developed using the statistic package SPSS-AMOS (IBM Corp, N, 2013).






Results




Socio-demographic and circumstantial factors

We obtained a total of 542 surveys: 307 from gray whale watching and 235 from swimming with whale sharks. Considering the low response rate on long term surveys, this number allowed us to obtain 202 tourists that completed all three stages (105 from swimming with whale sharks and 97 from gray whale watching), from the initial stage prior to interaction with the charismatic species to the long-term stage. Tourists were male (47%) and females (53%), mostly from México (43%), the United States (35%) and Canada (8%); all ages were represented, mostly were professionals, married or single with high levels of education and income. In both activities, a higher proportion of foreign tourists reported having a bachelor’s degree as their highest level of education. This same level of education was significantly more common among national tourists engaged in whale watching, followed by high school graduates and postgraduates (Figure 3A). The occupational background of foreign tourists participating in swimming with whale sharks was primarily composed of employees, while those engaged in whale watching were mostly professionals and retirees. A similar pattern was observed among national tourists, who were predominantly represented by professionals and employees (Figure 3B). Foreign tourists appeared to be clearly segregated by age: older individuals (>65 years) preferred whale watching, whereas younger tourists (ages 25-44) were more inclined to participate in swimming with whale sharks. In contrast, Mexican tourists between the ages of 25 and 34 were the most likely to engage in both activities (Figure 3D). Most foreign tourists had high incomes, exceeding three thousand dollars, while Mexican tourists had monthly incomes ranging between one and two thousand dollars (Figure 3C). Their primary purpose for visiting was ecotourism (39.9%) and rest. Most did the activity for the first time (74%) with family, friends, or their partners.




Figure 3 | Socio-demographic and circumstantial profile of the tourists in each activity and separated by nationality. Education (A), Occupation (B), Monthly income (C), Tourists’ age (D), Purpose of visit (E) and marital status (F).







Environmental consciousness scales: factorial analysis

The results of the factor analysis for environmental awareness (NEP) and pro-environmental behavior (PEB) scales reveal three main factors. We present the factors loadings of each item in relation to the factor to which it belongs at the three analyzed time points (initial, short-term, and long-term) (Table 4). A higher factor loading indicates a stronger association between the item and the corresponding factor. Overall, these factors explain an acceptable percentage of the total variance in each of the evaluated periods.


Table 4 | Rotated factor matrix– Initial environmental awareness (NEP) and Pro-environmental behavior Scale (PEB). Source: Own elaboration. Items with a load less than 0.60 were eliminated. I=inverted items, *p<0.01.



F1. Sustainable coexistence: This factor includes five items and reflects the belief in human capacity to manage natural resources and overcome environmental crises through ingenuity and development. The factor loadings’ for the different items range between 0.65 and 0.73 across the three analyzed periods, indicating a moderate relationship with this factor. The variance explained by this factor is 25.53% in the initial measurement, 26.27% in the short term, and 23.92% in the long-term.

F2. Ecological concern: This factor consists of three items and represents concern about environmental degradation caused by human activity. The factor loadings’ range from 0.67 to 0.86, reflecting a stronger association compared to F1. The variance explained by this factor is 20.98% in the initial measurement, 20.84% in the short-term, and increases to 32.89% in the long-term, suggesting a growing importance of environmental concern over time.

F3. Earth’s fragility: This factor includes three items that emphasize the planet’s vulnerability and the Earth’s limited capacity to sustain human activity. The factor loadings range from 0.73 to 0.87, being the highest in the analysis, indicating a strong alignment of these items with the concept of environmental fragility. The variance explained by this factor is 13.10% in the initial measurement, 10.89% in the short term, and 12.81% in the long-term.

To ensure the validity of the factor analysis, the Kaiser-Meyer-Olkin (KMO) statistic was calculated, showing that the sample adequacy values were 0.64 in the initial measurement, 0.735 in the short-term, and 0.694 in the long-term, indicating an acceptable adequacy of the factorial model. Additionally, Bartlett’s sphericity test yielded significant values in all measurements (524.22 in the initial, 1045.97 in the short-term, and 420.79 in the long-term), confirming that the correlation matrix is suitable for factor analysis. Overall, the results show a stable factorial structure over time, with a clear differentiation between the factors. Sustainable coexistence experienced a slight increase in the short term, followed by a decline lower than the initially explained variance. Ecological concern and Earth’s fragility showed a somewhat similar value in explained variance in the short term after exposure to charismatic species but interestingly increased in the long term.

The exploratory factor analysis with Varimax rotation identified two distinct factors, confirming that the PEB scale is not unidimensional. The first component explains 44.7% of the total variance, while the second component accounts for 22.25%, resulting in a total explained variance of 66.9%. To assess the suitability of the dataset for factor analysis, Bartlett’s sphericity test was significant (X² (389) = 733.654, p < 0.001), indicating that the correlation matrix is appropriate for factor extraction. Additionally, the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.703, suggesting an acceptable level of correlation among variables.

F1. Activism: This factor includes three items with relatively high and similar factor loadings (ranging from 0.74 to 0.84). The items describe behaviors associated with active environmental engagement, such as: Volunteering for environmental or civil organizations, donating money to NGOs or civil organizations. Participating in web campaigns about environmental problems or writing to politicians. These actions represent a proactive and advocacy-oriented approach to environmentalism, focusing on public and collective efforts to drive change.

F2. Sustainable habits: This factor includes two items with factor loadings of 0.731 and 0.865, reflecting daily behaviors aimed at reducing personal environmental impact, such as: Turning off lights and devices when not in use, reducing the consumption of goods. These behaviors represent a routine, individual commitment to sustainability, emphasizing personal responsibility in minimizing environmental footprints.

These findings confirm that the PEB scale captures two distinct dimensions of pro-environmental behavior: activism and sustainable habits, providing a useful framework for understanding the multifaceted nature of environmental engagement.





Structural equation model

Scale items were refined to improve factor loadings through confirmatory factor analysis. This aimed to enhance the validity of each construct, minimize measurement errors, and improve the overall model fit. With the factorial analysis of the scales, we now have all the significant variables needed to test the hypothesis of the research by designing a structural equation model that reflects the relations between the scales and the experience with a charismatic species (Figure 1). As to the parameters estimated, the input chosen were all the variables whose mean, median, mode, standard deviation, asymmetric coefficient, and kurtosis values were adjusted to established criteria (Supplementary Material Table S2). For example, when communality (λ2) was estimated, part of the variance explained by the construct, variable Fragile1 has a load of λ2 = 0.767, which means that 77% of the variance is associated with the construct Earth’s fragility. Almost all the model’s variables have at least 0,5 commonalities (Supplementary Material Tables S3–S5).

The model demonstrated strong overall fit, supported by key statistics and indicators, as summarized in Table 5. The chi-square test for the structural model showed a significant result (X² (389) = 733.65, p < 0.001), indicating a statistically significant discrepancy between the model and the observed data. However, the Chi-square/Degree of Freedom ratio (1.886) falls within the acceptable range (≤ 3), which can be interpreted as an indicator of a good model fit. Moreover, the model displayed a high Comparative Fitness Index (CFI = .967), a solid Goodness of Fit Index (GFI = 0.910), and a borderline fit regarding the Root Mean Square Error of Approximation (RMSEA = .090). These results suggest that the model effectively captures the relationships between variables, confirming its suitability for examining the factors influencing environmental consciousness and pro-environmental behavior, in line with previous factorial analyses (Table 5).


Table 5 | Fitted measures of the SEM model. Only two parameters are out of the acceptable range (*).



The structural model is shown in Figure 4. This has been modified to improve the understanding of the original model obtained from the software (Supplementary Material Figure Sl), highlighting the relationships between observed and latent variables, which are significant and positively correlated. The correlation between initial EA and PEB is moderate (β = 0.34), confirming the ad hoc Hypothesis (H0). Together, these factors explain 42% of the variance in Environmental Consciousness (β = 0.42, p < 0.05), corresponding with Hypothesis 1. Once interaction with species such as gray whales or whale sharks occurs, it significantly influences short-term environmental consciousness (EC), explaining a large portion of the variance (β = 0.60, p < 0.05), thus confirming Hypothesis 2. However, the model shows a weaker effect on long-term EC, with a path coefficient of β = 0.23, indicating an influence almost two-thirds lower than in the short term. Although the experience does have some effect on long-term EC, the relationship is not strong enough to explain sustained environmental consciousness beyond the short-term impact. Consequently, Hypothesis 3 is not supported. These results suggest that while short-term EC is significantly influenced following nature-based experiences, their impact diminishes over time, reducing their ability to influence in the long-term. These findings have significant practical implications. They highlight the importance of reinforcing the experience with educational interventions to maintain long-term pro-environmental awareness and behavior (Figure 4).




Figure 4 | Path Diagram of inter-relationships among the variable sets with results of Structural Equation Model predicting changes in environmental consciousness. Environmental awareness and environmental consciousness in the different stages of tourist interaction are initial (the state the tourist arrives with), short-term (immediately after the tour), and long-term (four months after the tour). The values in the arrows between the ovals (EA, PEB and Exp are endogenous; short and long term EC are exogenous variables) represent path coefficients, indicating the strength of the relationships. The values in the gray boxes next to the arrows represent path coefficients, indicating the strength of the relationships (factorial loading) between the variable and their respective construct. The numbers above the boxes or above the ovals represent residual errors of each variable or construct, respectively. Number of variables in our model: 35, Number of observed variables: 31, Number of unobserved variables: 4, Number of exogenous variables: 15, Number of endogenous variables: 20, Number of distinct sample moments: 496. Number of distinct parameters to be estimated: 107. Degrees of freedom (496 - 107): 389.








Discussion

This study provides relevant research on the sociodemographic profiles and environmental attitudes of tourists participating in wildlife tourism focused on charismatic species, particularly interactions such as gray whale watching and swimming with whale sharks. The results reveal significant sociodemographic differences and highlight the influence of nature-based tourism on short-term environmental consciousness, although its long-term effects appear limited. These findings underscore the need to strengthen environmental education and interventions to sustain environmental awareness and pro-environmental behaviors over time.

Tourist service providers must know their visitors’ profiles, interests, and motivations to design ecological marketing strategies (Salgado-Beltrán, 2009) and interpretation programs according to their audience (Brochu and Merriman, 2015). In this study, the socioeconomic level of international or foreign tourists was significantly higher than the Mexican tourist, but starting from a high level, which reflects the general profile of eco-tourists in Mexico and globally (CESTUR: Centro de Estudios Superiores de Turismo, 2006; Leal Londoño, 2017). Most Mexican tourists were shown to have medium and high incomes according to the scale used. This socioeconomic level can be seen as a positive characteristic in the attempt to increase people’s environmental consciousness (EC), given that their basic needs are already met, according to the Hierarchical Maslow’s Pyramid of Needs (Brochu and Merriman, 2015). The experience with a charismatic species reinforces self-sense of auto-realization (the last stage of Maslow’s pyramid), which could generate changes in people’s lifestyles favoring the environment (Skibins et al., 2013). Regarding nationalities, most were Mexican, American, or Canadian, as occurs in other tourism destinations of Mexico (CESTUR: Centro de Estudios Superiores de Turismo, 2006). In some localities like Puerto Adolfo López Mateos, the nationals’ proportion has always been high (Pérez et al., 2019), whereas in other localities like Guerrero Negro, service providers mention an increase in national tourism because of public policies of encouragement. More than 75% of the tourists were doing the activities for the first time, which differs from other ecotourism activities in the country (CESTUR: Centro de Estudios Superiores de Turismo, 2006) and was useful to measure the effect of a “lifechanging experience”.

Mexican tourists participating in nature-based tourism activities were around 30 years old for both activities. In contrast, younger foreign tourists preferred swimming with whale sharks, and older tourists participated in whale watching. This latter trend aligns with tourists who have previously engaged in whale watching or activities that do not directly involve physical exertion, such as swimming with whale sharks (Ballantyne et al., 2011). This is also related to a high proportion of retired tourists participating in whale watching, whereas swimming with whale sharks is dominated by professionals, followed by employees.

The educational level pattern was very similar between Mexican and foreign tourists, especially in whale watching. Most mentioned having a bachelor’s degree as their highest level of education, with the number of tourists decreasing as the level of education increased. These profiles are consistent with people interested in learning and taking something away from the experience, emphasizing learning outcomes and reflective engagement opportunities (Ballantyne et al., 2011).

Regarding the factorial analysis, the apparent increase in the total variance explained of the NEP Scale could be explained by considering that the 202 people that were so interested in the activities and the research project, decided to answer the third stage four months later. However, the descriptive analysis and the SEM model performed show no significant changes in the overall EC of the population studied, highlighting the strong need for long term actions in maintaining the short term positive but fleeting effect of the experience. This is in line with previous authors mentioning the “preaching to the converted” (Beaumont, 2001) that our study tried to avoid by surveying several different companies.

Our sample size of 202 is slightly larger than the maximum recommended size of 200 (Stone, 2021) for the normed chi-square. However, Hoelter (1983) suggests that the critical N is the sample size required to accept the fit of a given model on a statistical basis and recommend values of at least 200 for this index. This N value is also due to our response rate. Response rates in follow-up surveys tend to be very low (Murillo, 2006). For example, in Ballantyne 2011, the average response rate is 14% (10-25%). Our response rate was 36.9% in two wildlife nature activities at four different sites that have considerably more significant logistic challenges than a controlled environment facility such as a zoo or a marine park, so our critical sample size and the general response rate in the follow-up survey are considered very high for our study and for the Latin American context, highlighting the importance of continuing this line of investigation in the future.

Considering this, and the good fit of the other indexes, the model can now be interpreted. Although the consciousness levels of the sampled population varied, initial environmental awareness (EA) and pro-environmental behavior (PEB) influenced the experience with a charismatic species (initial EA-PEB1--->Exp, β=0.42, p<0.05, SEM. Only about 40% of the variation in EC was explained by the tourists at the beginning, prior to interacting with a charismatic species, even though most mentioned that their main purpose for visiting was to engage in ecotourism. This result supports the idea that the entering attributes of visitors influence their environmental learning (Ballantyne et al., 2018, 2011) and highlights the importance of designing interpretation programs according to the visitors’ characteristics. Moreover, the experience had a positive and significant effect on tourists’ short-term EC (Exp--->short term EC, β=0.6 p<0.05), as indicated by previous studies in other countries (Orams, 1997; Ballantyne et al., 2011; Skibins et al., 2013), therefore Mexico is not an exception. However, in this study, there was no significant effect in the long-term EC mediated by awareness and behavior (Exp--->long term EC, p>0.05, SEM), rejecting the third hypothesis and differing from (Ballantyne et al., 2011), where they report positive and significant outcomes in environmental learning, although low effects of the experience on the long-term EA. One possible explanation is that the web survey reported in their work measures self-reported changes in environmental learning due to their visit, whereas our study used Dunlap’s NEP Scale at three different times to see changes in environmental consciousness. Beliefs and values are built throughout a person’s life after many experiences, lessons, and situations so a single experience needs to be too strong (“life-changing”) to modify people’s beliefs (Ballantyne and Packer, 2011; Kollmuss and Agyeman, 2002; Powell and Ham, 2008; Salgado-Beltrán, 2019; Sánchez and Lafuente, 2010). Whereas this is what is commonly advertised about wildlife experiences (Ballantyne et al., 2011), the reality is much more complex, and there are too many variables that need to be considered underneath the marketing slogan.

This study contributes to that theory framework. Interestingly, López-Espinosa de los Monteros (2002) evaluated ecotourism in Natural Protected Areas in BCS reporting the compliance with the ecotourism indicators and principles. However, the methodology in this work includes interviews with service providers, while the present study is focused on the results measured in tourists’ EC, and consequently not achieving all national ecotourism principles (SECTUR, 2024). On the other hand, the present work supports Sánchez and Lafuente (2010), who indicate that the relationship between EA and PEB is positive but weak (EA-PEB, β=0.34, p<0.05, SEM, Figure 4), therefore highlighting the continuous need of evaluating these two constructs of EC separately. Tourist satisfaction is related to compliance with the regulations, number of boats present, and the information provided (García-Castañeda et al., 2024). We surveyed the activity in BCS and multiple companies instead of a particular company known to have high standards or some type of eco-label certification, providing a baseline for the state of success in generating and maintaining long term EC by service providers. There is a need for stakeholders and companies to account for these results to meet the international standards expected of these types of activities towards true ecotourism and to capture the true potential value of these activities (Hoyt and Iñíguez, 2008).

Given that the experience is positively related to short-term EC but not long-term EC, the results suggest that the effect of charismatic species by themselves is not strong enough to make long-lasting changes in people’s EA and PEB, which has important practical implications for nature-based tourism and the actors involved and for México and BCS, these results are relevant in the view that these activities are growing exponentially (CESTUR: Centro de Estudios Superiores de Turismo, 2006; Urciaga et al., 2008; SECTUR, 2024).

Marketing strategies emphasizing conservation and learning opportunities could generate increased value in the tourist experience, which can also generate a snowball effect and attract more visitors to the destination (Ballantyne et al., 2009) and generate a worldwide network that fosters and maintains EC, considering that a high percentage of tourist revisit or visit new destinations with the same purpose. Some companies are already applying these kinds of tools in Baja California Sur: they have social benefit programs at which the same tourists can donate to help vulnerable sectors of society access ecotourism activity, and others have a part of the profit directly designated to conservation programs and research, etc (López-Espinosa de los Monteros, 2002, this study), so this type of post-visit action resources needs to be continuously encouraged.

The results of this study suggest that these activities cannot be considered true eco-tourism by themselves, given that the positive short-term effect fades with time, which contrasts with the Blueprint for Whale Watching Development (Hoyt, 2007). This difference could be addressed with courses about the species observed for captains and guides, the display of bilingual signs at the piers, and especially with environmental interpretation techniques. The results of this research should support governmental institutions to establish management plans that align with the educational and conservation objectives (Orams, 1996; SECTUR, 2024), and service providers must incorporate the information presented; e.g., incorporating into the guides’ “briefing” a more direct connection between the animals and their conservation problems and how can it be addressed by the tourists, emphasizing their individual capacity to make a change in favor of the environment (Orams, 1997).

As limitations of the research, when measuring a complex and multidimensional construct such as environmental consciousness, the proper choice of scales is critical to capturing the phenomena. The use of the NEP Scale depends on the population studied (Dunlap et al., 2000), and its adjustment has proven difficult in Mexico (Salgado-Beltrán, 2019). It is necessary to find a balance between a worldwide used scale such as Dunlap’s NEP Scale and other scales more specific to the local context and the effect that is trying to be measured (the experience with a charismatic species as a trigger for EC), and it could be further improved. The structural equation model enabled us to determine the effects and causal relationships between experiences with a charismatic species and changes in people’s environmental consciousness. While some indices fell slightly outside the ideal ranges, others indicated a good model fit. The global constructs typically used in this type of research presented challenges when applied to this specific locality. However, the model effectively captured the complexity of tourists’ beliefs and behaviors, serving as a valuable tool for understanding the phenomenon.

Given that the intention of this research was to gather baseline information on ecotourism with charismatic species at Baja California Sur and therefore included a variety of companies and approaches, it is needed to evaluate the effect of one directed interpretation program applied by one particularly chosen company to measure effectiveness percentages (Powell and Ham, 2008) so that it could act as a role model for sustainability as it occurs with places such as Cabo Pulmo (Aburto-Oropeza et al., 2011; Gámez, 2008; Pérez et al., 2019).





Conclusion

Tourism activities with wildlife are growing exponentially worldwide. Consequently, a lot of effort is being made to comply with ecotourism principles, and generating EC is a powerful tool towards the sustainability of these types of activities. This study is the first to evaluate the generation of EC in short and long term in BCS and, apparently, in Mexico. It creates a baseline for further action. The fact that the positive effect of interacting with a charismatic species is not sustained in long term EC, proves the need of continuing research to improve and implement strategies that are used globally but that need to be grounded locally.
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