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Abstract

:

In a pandemic situation, with climate change around the world, studies analyzing changes in travel patterns are welcome. This study combines three theories to propose a model on pro-environmental behavior intentions, namely, the theory of planned behavior, value–belief–norm theory and habit theory. This study aims to examine the role of social norms, personal norms and habit strength to explain pro-environmental behavior intentions. The authors collected 316 usable questionnaires from tourists in the well-known touristic Belem location in Lisbon. Personal norms were revealed to have the strongest association with pro-environmental behavior intentions, followed by habit strength. The study also identified different broad challenges to encouraging sustainable behaviors and use these to develop novel theoretical propositions and directions for future research. Finally, the authors outlined how practitioners aiming to encourage sustainable consumer behaviors can use this framework to achieve better results.
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1. Introduction


We are assisting a growing concern with environmental issues, which is particularly evident since the beginning of the 21st century. As examples, one can point out climate change, biodiversity degradation, deforestation, pollution, scarcity of drinking water, overcrowding, urban development and waste management [1]. All these situations reinforce the need to incorporate technology to overcome these problems in a durable and effective way to make a real-world difference [2,3].



This concern with sustainability is not new, since the discussion of sustainability is not recent. What is new is the main concern with customer (tourist) satisfaction [4] that has been conducted in a new reality, since, nowadays, any emerging companies (specifically in tourism) or any sustainable tourism destinations who want to succeed must be aware of sustainability concerns [5]. Thus, sustainability in the tourism industry—as well as marketing sustainability as a competitive advantage—is undoubtedly a variable to be studied in the question of sustainability [3].



As a result of this situation, it is important to emphasize pro-environmental behavior when discussing environmental issues, since human actions—directly or indirectly—have increasingly contributed to the accelerated degradation of the environment and to the increase in socio-environmental conflicts [6]. The socio-environmental conflicts—especially in the short term—are, generally, not easy to solve and need to rely on a better use of technology and innovation to avoid destroying the planet, or on shifting to more environmentally friendly technologies (e.g., artificial intelligence algorithms and systems), as well as from the resources upon which we all depend [7,8].



The literature suggests that the tourist decision-making process regarding the environment is complex. Intention is a motivational element that influences behavior and demonstrates how much an individual is willing to try and how much effort he/she is putting in to commit to an action [9]. Assuming that a pro-environmental tourist is one for whom all actions result in reductions in the adverse environmental impacts, as well as a reduction in the use of natural resources throughout the entire life cycle of the tourist product [10], tourist purchasing decisions are likely to be influenced by this growing awareness and inclination towards sustainable consumption [11].



Due to this environmental challenge, customers are increasingly aware of this situation and have shown a greater willingness to purchase from companies they consider more environmentally friendly [12]. In this circumstance, those companies who implemented green measures and are eco-friendly have an extra advantage in capitalizing the increased demand for this type of products by their customers [13]. So, not only have several companies adopted different environmental approaches by creating green products that reflect their concern regarding the environment [14], but also, tourists are more aware about environmental responsibility [15]. The “Green” discussion has gained new importance because of consumers’ eco-friendliness [16] and provided companies with a potential new competitive advantage, involving being more active in evaluating the tourist product attributes [17].



Indeed, the various physical attributes of a certain product will undoubtably affect tourist trust [18] and the final decision of purchase.



Although, historically, the pace of the advancement of artificial intelligence (AI) agents had been overestimated, when predicting the near future, it is expected that AI progresses further and they could even potentially succeed human intelligence [19,20]. As a matter of a fact, since 2021, AI has spread its utility into various scenarios, mainly business, tourism and different everyday life contexts [21,22].



In tourism and hospitality, there has been some pioneering evidence of successful AI-facilitated service delivery, such as the implementation of voice-based assistants (e.g., Alexa or Siri), room service and further up to service robots [23]. Whilst no one knows the full impact, particularly in the arena of tourism destination systems or the tourism industry, including hotels, airlines, restaurants and tourism attractions, there are some suggestions that the use of AI might improve the customer experience, as well as the impact on consumer behavior [24]. The most obvious consequences arise from the necessity of offering the best tourism destination experience to achieve the best tourist experience for consumers, knowing that this is a multifaceted and subjective activity, since it incorporates a vast number of motivations, perceptions and attitudes [25].



New technologies in the domain of AI, such as face recognition, virtual reality (VR) and robots, can be highly helpful for the delivery of a novel on-site experience to tourists [26]. However, there is another important field of AI in tourism. The use of AI for marketing in the tourism field is crucial due to the large amount of data available. Dynamic and real-time data mining might facilitate a context-based marketing to bring instant value co-creation [27] and will improve destination competitiveness, because AI can enable managers to automate procedures and simplify business activities. Thus, a positive development of AI can lead to the creation of various opportunities for humankind on a larger scale.



The future of global tourism will be inevitably influenced by the technological advances such as digitization, information and communication technology, machine learning, robotics and AI, which are also driving tourism to face a more automated future [27]. Others claim that destinations must adopt new approaches to enhance tourist experiences, as well as effective marketing strategies to build strong destination brands [1].



Previous studies on AI in the tourism field traditionally focused on two main areas: (i) the design and delivery of useful AI programs by focusing on text recognition [28], decision-making [29], robot automation [30] and image recognition [31,32] and (ii) the evaluation of the impacts of AI to the tourism industry and society (e.g., [1] investigated the impacts of hotel robotics and how robots influence the behaviors and attitudes of employees in the hospitality industry. Murphy, Gretzel and Pesonen [33] focused on the impact, range and role of anthropomorphic characteristics in automation service experiences while, Choi, Choi, Oh and Kim [34] analyzed the effects of human–robot interaction from the perspective of guests and hoteliers). Yet, to date, no previous research has attempted to combine social norms, personal norms and habit strength to influence pro-environmental behavior intentions, even if for such robots and AI agents are the providers. The research question is how norms and habits influence pro-environmental behavior intentions in situations where robots and AI agents being the providers. In this vein, our main objective is to combine three theories—theory of planned behavior (TPB), value–belief–norm theory (VBN) and habit theory—to analyze pro-environmental behavior intentions in situations where robots and AI agents being the providers.



Following the introduction, Section 2 presents the theoretical background and hypotheses are developed. In Section 3, the material and methods are explained. The results are in Section 4. The discussion and implications come in Section 5 and, finally, conclusions are given in Section 6.




2. Literature Review


The current study proposes a model of drivers of pro-environmental behavior in the tourism context which combine three theories, that is, the theory of planned behavior, value–belief–norm theory and habit theory (see Figure 1).



2.1. Social Norms


The theory of planned behavior (TPB) has been widely used as a model for predicting behavioral intentions and/or behaviors. This theory contributes to identifying where and how direct strategies can change behaviors, assuming that behaviors are under full control and are carried out with intention/will and that there is the power of choice [35]. TPB incorporates the notion of perceived control over the performance of a behavior [35]. TPB considers that external or internal factors can harm or inhibit behavior. This is the case for behavioral beliefs, which translate into a favorable or unfavorable attitudes toward the behavior; normative beliefs, which influence the individual’s subjective norm about behavior performance; and control beliefs, which generate a sense of behavioral control [36]. In this study, we focus on the social norms, which are associated with the normative beliefs and the social pression. The behavioral intention of a tourist should grow when the social normative beliefs—that is, social norms—increase.



Social norms can be traditionally typified according to three main perspectives: (i) social norms are behavioral regularities because of repeating behaviors; (ii) pluralistic ignorance, where individuals think that their personal beliefs, ideas or feelings are different from others, but that their public behavior should be the same; and (iii) social norms as social beliefs governed by the behavior of other people in a community [37].



Social norms can originate several different learning conclusions, as proposed by Cislaghi and Heise [38]. According to them, these conclusions include that social norms and attitudes are different. Social norms and attitudes can coincide. Protective norms can offer important resources for achieving effective social improvement in people’s health-related practices and harmful practices are sustained by a matrix of factors that need to be understood in their interactions. It is important to stress that the prevalence of a norm is not necessarily a sign of its strength, since social norms can exert both direct and indirect influence [38]. Taken together, we propose the following hypothesis:



Hypothesis 1.

Social norms are positively associated with pro-environmental behavior intentions.






2.2. Personal Norms


The value–belief–norm theory (VBN) assumes that behavior is based on the interaction of three factors [39]: (i) acceptance of certain personal values; (ii) the belief that something important to these values is threatened; and (iii) the belief that the individual’s actions can reduce this threat, replacing these same values. Stern [39] considers that behaviors are not limited by the context of situations, but by personal values, beliefs and norms, referred to as the feeling of obligation to act in a certain way. Thereby, values, beliefs and personal norms can drive individual choice that leads to pro-environmental behavior. Moral concerns are fundamental in assessing what is right or wrong, and thus, elicit environmentally friendly behavior [6]. Values, beliefs and norms can encourage an individual to be more active when it comes to protecting the environment and, therefore, demonstrate positive, pro-environmental behavior and that selfish feelings have a negative correlation. In the current study, we regard personal norms as affecting pro-environmental behavior intentions.



Personal norms are traditionally attached to the self-concept and experienced as feelings of a moral obligation to perform a certain behavior and may not only affect one’s feelings of pride, but also create a willingness to engage in pro-environmental behavior in certain conditions, such as, for example, while being on vacation [40].



In this context, Mehmetoglu [41] finds that feeling a moral obligation to protect the environment is positively related to pro-environmental behavior and that personal norms are a stronger predictor than other psychological variables (e.g., personal values, environmental concern) or socio-demographic characteristics (e.g., age, educational level). Complementary to this research, Brown, Ham and Hughes [42] claim that making personal norms increased the likelihood of people picking up litter while visiting protected areas. Several studies have investigated the relationship between personal norms and willingness to engage in pro-environmental behavior (e.g., [43,44,45]). In this way, we propose the following hypothesis:



Hypothesis 2.

Personal norms are positively associated with pro-environmental behavior intentions.






2.3. Habit Strength


The third theory, called habit theory, converge from three key elements: a history of action repetition in a consistent cue context causes the formation of a cue-response association in memory. Then, this cue-response association in memory is automatically activated by the context, so that action becomes cue-contingent [46]. Habits are fundamental in predicting sustainable behaviors, as they are behaviors that persist due to the repetition and are automatic over time, without any effort or control [47]. Thus, changing people’s habits is a critical factor to achieve behavioral change [48,49]. The best way to create habits is through repetition. However, if there is a high level of complexity, it is unlikely that habits will be created [50]. This question of complexity leads to the second main factor for creating habits: automatism. A habitual behavior is characterized by having a low cognitive level, that is, it does not require much thinking. Habits should also be stable, that is, behaviors that always take place at the same time and place and that tend to become habitual [51,52].



According to White et al. [10], actions that encourage repetition can strengthen the creation of positive habits. Many sustainable behaviors involve repeated actions and this requires the formation of a new habit. However, diverse common habits do not follow a sustainable line and this makes changing habits crucial for the shift to more sustainable behaviors [52,53,54]. Therefore, habit strength represented by the frequency, automation, routine and thinking about pro-environmental concerns associated with tourism and destinations can exercise a favorable effect on pro-environmental behavior intentions. In this vein, the following hypothesis is suggested:



Hypothesis 3.

Habit strength is positively associated with pro-environmental behavior intentions.






2.4. Control Variables


As in other studies, this study considers control variables due to their potential influence on the results. In this case, age, gender and technology expertise are considered as control variables. In fact, prior research claims that age and gender may affect behaviors (e.g., Mittal and Kamakura [55]). In the same way, the level of knowledge and use of technology can change the way tourist view the use of technology for sustainable purposes.





3. Materials and Methods


3.1. Data Collection and Sample Profile


Data were collected at one of the most popular locations in Lisbon, Belem, during July of 2021. Potential participants were approached and asked if they did not mind participating in the study. The aim of the study was explained by the team of researchers. Those who agreed to participate fulfilled a questionnaire composed by the items that measured the constructs and a set of socio-demographic variables. A pre-test was conducted with five tourists before the survey was launched. The reason for that was to verify the content analysis of the questionnaire in order to avoid the common method bias. After very few adjustments, the questionnaire layout presented a simple, concrete sentences and the items that belong a certain construct were not placed next to each other to ensure they were read before ticking the answer.



We obtained 316 valid responses from a total of 400 received (79% of the initial sample) and after eliminated inconsistencies and incomplete answers, which represented a convenience sample of tourists. The questionnaire was prepared in English and only tourists from U.K. and U.S.A. fulfilled the questionnaire. Table 1 provides an overview of the participants. The sample has slightly more women than men and the most representative age group is 18–24 years. Most of the participants had a bachelor’ degree. Most of them had experience in dealing with technology.




3.2. Measures


The constructs were measured with items adapted from previous studies. Social norms and pro-environmental behavior intentions were based on Doran and Larsen [40]. Personal norms were adapted from [43]. Habit strengths were assessed based on Verplanken and Orbell [56]. All the items were measured using a 7-point Likert-type scale (1—completely disagree to 7—completely agree).





4. Results


Data Analysis


The partial least squares-structural equation modelling approach was used to analyze the proposed model. Regarding the measurement model, all the factor loadings are higher than 0.7, all Cronbach’s alpha and all composite reliability are above 0.9, meaning that all constructs are reliable. We can also see that the constructs have convergent validity, since all the average variance extracted (AVE) are above 0.5 (see Table 2). The descriptive statistics are provided in Table A1 in Appendix A.



The two criteria used to analyze discriminant validity Fornell—Larcker and Heterotrait—Monotrait ratio (HTMT) matrix-reveal that the constructs are discriminated (see Table 3) [57].



Table 4 shows the three proposed hypotheses are supported. VIF (variance inflation factor) scores are lower than 3.33, showing that there are no inner collinearity issues [58]. The model has a good predictive power, with R2 of 60.5% for pro-environment behavior intentions and a good predictive power. The model also has good fit since the SRMR is lower than 0.08 [59].



Considering the control variables, age reveals to exercise a slightly significant effect on pro-environment behavior intentions. Young people tend to be more environmentally friendly, at least in terms of intention, than older people. The multi-group analysis (MGA) to find the differences among the groups of age does not show any difference (see Table 4). Finally, we also do not find any difference regarding the technology expertise (see Table 4).





5. Discussion


We have assisted, in recent years, a progressive change in the habits of tourists and the emergence of new types of tourism. This, in terms of cultural and nature tourism, forms of development and exploration that favor a slower and more attentive visit, as it happens with slow tourism [60]. This situation has led to a process of change and innovation in tourist trends, demanding that tourist destinations and tourist companies need to implement constant adaptations to be competitive and succeed with this strategy [61].



This trend appears as an opposition to traditional mass approaches generated by tourism development and promotes the immersion of tourists in a more authentic type of tourism in harmony between visitors, the environment and residents [62], the practice of activities with no emission of gases and pollution [63]—together with the search for solutions to alleviate as much as possible all tourist activities that imply saturation—and negative impact on the destination, preventing disturbance in the wildlife, flora, fauna [64] and population. Therefore, we can argue that pro-environmental behavior in tourism and hospitality has had growing importance over the past few years and has even become a hot topic among scholars and tourism managers [6]. Concepts such as sustainability/greenness have become among the most critical topics in the global tourism industry [65].



The findings of the current study deserve further discussion in light of previous studies. First, social norms positively affect pro-environmental behavior intentions. Norms are an important factor influencing behavioral intentions, as expressed through the TPB [35]. As Cislaghi and Heise [38] claim, social norms can operate in the tourists’ mind, changing behaviors. Humans are social beings, that is, enjoying living in a society and tending to give relevance to what their peers, family and friends communicate and how they behave in relation to a certain subject. Therefore, social norms play an important role in behavioral change.



Second, social norms are formed by the descriptive and the injunctive norms. The first focuses on observing the actual behavior of others, while the second is associated with what tourists think about how others will behave [40]. Thus, our study confirms that both dimensions of social norms are relevant to encourage changing behavior to be more pro-environmental.



Third, personal norms favorably affect pro-environmental behavior intentions. According to VBN, personal norms are an important factor in changing behavior [39]. Personal norms are connected to the tourists’ moral obligation. Moral is formed based on the formal (at schools) and informal (e.g., social media, at home) education. Thus, education plays a relevant role in shaping tourists’ behavior.



Fourth, habit strength exercises a significant influence on pro-environment behavior intentions. The habit theory explains that habits are paramount to acting automatically over time [47,48,49]. Therefore, tourists who usually act taking into consideration environmental issues will be more open to continuing such pro-environmental behavior.



Finally, our results demonstrate that personal norms are the most relevant factor influencing tourists’ pro-environmental behavior, when compared to social norms and habit strength. This finding is quite relevant because it opens the doors to see how the young children and adolescents have been educated, formally and informally. Schools and colleges have an important role in the courses that they offer, mainly those connected to hospitality and tourism themes. These institutions can and should make a greater effort to raise awareness and change the behavior of their students. On the other hand, families must play an active role in demonstrating why behavior should change. Social media and social networks are also relevant. Yet, these latter factos can create contradictory communication, particularly in the very young minds of consumers. Thus, educators and parents should be alert and properly explain the information to their children.




6. Conclusions


The present research provides a theoretical framework that encompasses the influence of personal norms, social norms and habits on pro-environmental behavior. Theoretically, this study has revised new advances in the current literature on the subject and, from the questionnaires, it was possible to identify the main areas of action. The results of this study allow destination managers and policy makers to find research that helps them to have better options regarding some of their main priorities. Overall, the findings of the present study not only provide a meaningful insight into the comparative relationships of the defined variables in the tourism industry, but also provide a practical and theoretical contribution both for academics and practitioners.



From the theoretical perspective, we claim that the role of social norms, personal norms and habit strength are important contributors to explain pro-environmental behavior intentions. Environmental issues have become one key driver of intention for conservation behaviors and, consequently, green behavior in daily life, which also turned out to be a crucial moderator in development tourists’ green behavioral intentions [17]. The structural results of this empirical study demonstrate that the paths from pro-environmental behavior intentions, habit strength, personal norms and social influence are all important variables. The strength of the relationships was significantly greater for the personal norms followed by habit strength and social influence, respectively. Thus, the moral obligation created by formal and family education are quite important in changing behavior to be more pro-environmental.



Regarding practical implications, managers or any player operating in the tourism activity around the world, to have success, depend on their capability to adjust to innovation. Therefore, it is critical to not only keep track of the latest technology trends in the tourism industry, but also to move with the times and adapt to new restraints, COVID-19 included, since this industry is highly competitive and those who do not have the skills and capacity to adapt are left behind [66].



Nowadays, hotel, hospitality and travel industry managers face various alternative options concerning new technologies trends that can not only be used as a solution to the coronavirus pandemic, but also to answer associated shifts in consumer behavior, such as voice search and voice control, contactless payments; robots in hotels and restaurants, chatbots; virtual reality; mobile check-in; recognition technology: artificial intelligence (AI), Internet of Things (IoT): augmented reality; cybersecurity and big data [66,67,68].



Managers and other key players must pay attention to the advantages brought by all these new modern technologies to strengthen the use of technology and achieve a better consumer experience and destination sustainability. There is no doubt that the Internet and cloud technology, for example, may display and provide virtual experiences of traditional tourist destinations. So, we find, nowadays, that the use of network data technology and big data should be a valid option to maximize tourist experiences in a sustainable path.



Additionally, local governments and other relevant departments should actively mobilize supporting resources, more widely publicize local tourism characteristics and guide and manage tourist demand to achieve better tourism experiences to consumers [25].



The findings of this study give—to policymakers, managers and practitioners—some valuable managerial advice to better administrate and improve of tourist destinations. Taking into consideration the prior discussion, we found that personal norms arise as the main inductor to achieve pro-environment behavior intentions, followed by habit strength and social influence. This is an important achievement for community planners, managers and practitioners to improve their actions, as well as policies that may stimulate this tourist’s pro-environment behavior intention satisfactory. Thus, community planners and destination managers should mainly focus on improving tourists’ personal norms.



Ours finding reveal that tourists may gradually accept the incorporation of robots and AI agents as providers due to their positive effect on environmental issues, since AI can contribute to reducing waste and more efficiently controlling the tourism ecosystems. The current paper offers some practical reflections, considering the divers of pro-environmental behavior in the tourism context by combining three theories, that is, the theory of planned behavior, value–belief–norm theory and habit theory, for those designing interventions addressing social norms.



In sum, the present study will benefit managers and practitioners in deepening their understanding of the complexity of factors that may impact on tourists’ motivations towards a pro-environment behavior, as well as for managers to achieve better sustainable decisions for tourist destinations.



The future of tourism worldwide, in several activities, depends on the quality purpose incorporating innovation and new communication in the industry and overcoming the new world restraints. The acceleration of digitization and the use of new technological instruments to better communicate with consumers/tourists has led to new development opportunities.



Despite the authors’ efforts to conduct a rigorous research structure, an appropriate methodology, as well as data collection, the present research entailed certain limitations that can extend to new opportunities for consideration in future studies.



First, this study mainly focused on the constructs measured with items adapted from previous studies: social norms and pro-environmental behavior intentions were based on Doran and Larsen [40], personal norms were adapted from Dolnicar [43] and habit strength was assessed based on Verplanken and Orbell [56]. However, there are other important factors related to this subject and future research could improve the prediction ability of the proposed theoretical framework by incorporating other variables, such as obligation, moral and ethical issues.



Second, the present research was specifically designed for the tourism context and it would be interesting to analyze, adapt and generalize this model to other consumer behavior sectors, or even different sectors, because final conclusions may differ.



Third, future research could also focus on further establishing the validity of the proposed variables through other statistical methods, as well as looking for other possible relationships between emotions, memories and engagement. Finally, future research should also broaden the sample size to other markets/countries, seeking cross-cultural and trans-regional studies with other matured destinations to further validate the external validity of the results.
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Table A1. Descriptive Statistics.






Table A1. Descriptive Statistics.





	Item
	Mean
	Median
	Min
	Max
	Standard Deviation
	Kurtosis
	Skewness





	How many of the people who are important to you pay more for a trip if this helps to protect the environment
	3.902
	4.000
	1.000
	7.000
	1.676
	−0.977
	0.083



	make an effort to stay at environmentally friendly accommodation when travelling
	3.250
	3.000
	1.000
	7.000
	1.596
	−0.636
	0.439



	purchase environmentally friendly tourism products although this might be more expensive
	3.522
	3.000
	1.000
	7.000
	1.537
	−0.677
	0.252



	use environmentally friendly means of transportation although this might take more time
	3.063
	3.000
	1.000
	7.000
	1.556
	−0.384
	0.594



	use environmentally friendly means of transportation although this might be more expensive and use AI algorithms to attend and conduct tourists
	3.070
	3.000
	1.000
	7.000
	1.592
	−0.506
	0.553



	Most people who are important to me think that one ought to pay more for a trip if this helps to protect the environment
	3.655
	4.000
	1.000
	7.000
	1.604
	−0.771
	0.278



	to make an effort to stay at environmentally friendly accommodation when travelling
	3.462
	3.000
	1.000
	7.000
	1.588
	−0.693
	0.382



	to purchase environmentally friendly tourism products although this might be more expensive
	3.642
	3.000
	1.000
	7.000
	1.568
	−0.814
	0.274



	to use environmentally friendly means of transportation although this might take more time
	3.411
	3.000
	1.000
	7.000
	1.625
	−0.558
	0.459



	to use environmentally friendly means of transportation although this might be more expensive and use AI algorithms to attend and conduct tourists
	3.342
	3.000
	1.000
	7.000
	1.566
	−0.648
	0.355



	The behavior travel to destination with pro-environmental concerns and use technology to support it is something I do frequently.
	4.282
	4.000
	1.000
	7.000
	1.878
	−1.046
	−0.220



	I do automatically.
	4.199
	4.000
	1.000
	7.000
	1.806
	−1.009
	−0.067



	I do without having to consciously remember.
	4.437
	5.000
	1.000
	7.000
	2.025
	−1.197
	−0.299



	that makes me feel weird if I do not do it.
	4.297
	4.000
	1.000
	7.000
	1.928
	−1.144
	−0.198



	I do without thinking.
	4.133
	4.000
	1.000
	7.000
	1.847
	−1.062
	−0.057



	that would require effort not to do it.
	4.095
	4.000
	1.000
	7.000
	1.890
	−1.073
	−0.030



	that belongs to my (daily, weekly, monthly) routine.
	4.231
	4.000
	1.000
	7.000
	1.923
	−1.080
	−0.173



	I start doing before I realize I’m doing it.
	4.142
	4.000
	1.000
	7.000
	1.835
	−1.036
	−0.063



	I would find hard not to do.
	4.180
	4.000
	1.000
	7.000
	1.905
	−1.067
	−0.175



	I have no need to think about doing.
	4.149
	4.000
	1.000
	7.000
	1.921
	−1.095
	−0.121



	that’s typically “me”.
	4.085
	4.000
	1.000
	7.000
	1.897
	−1.125
	0.005



	I have been doing for a long time.
	4.231
	4.000
	1.000
	7.000
	1.997
	−1.211
	−0.132



	I do feel a moral obligation to pay more for a trip if this helps to protect the environment
	3.975
	4.000
	1.000
	7.000
	1.710
	−1.015
	0.028



	to make an effort to stay at environmentally friendly accommodation when travelling (even if providers are robots and use AI algorithms)
	3.883
	4.000
	1.000
	7.000
	1.751
	−0.971
	0.148



	to purchase environmentally friendly tourism products although this might be more expensive
	4.041
	4.000
	1.000
	7.000
	1.747
	−1.054
	−0.010



	to use environmentally friendly means of transportation although this might take more time
	3.892
	4.000
	1.000
	7.000
	1.788
	−1.030
	0.093



	to use environmentally friendly means of transportation although this might be more expensive
	3.807
	4.000
	1.000
	7.000
	1.775
	−1.000
	0.134



	How likely is it that you would pay more for a trip if this helps to protect the environmental
	4.557
	5.000
	1.000
	7.000
	1.717
	−1.014
	−0.269



	make an effort to stay at environmentally friendly accommodation when travelling (even if providers are robots and use AI algorithms)
	4.443
	5.000
	1.000
	7.000
	1.766
	−1.029
	−0.200



	purchase environmentally friendly tourism products although this might be more expensive
	4.563
	5.000
	1.000
	7.000
	1.761
	−1.040
	−0.275



	use environmentally friendly means of transportation although this might take more time
	4.383
	5.000
	1.000
	7.000
	1.836
	−1.139
	−0.165



	use environmentally friendly means of transportation although this might be more expensive
	4.288
	4.000
	1.000
	7.000
	1.788
	−1.086
	−0.132
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Figure 1. Proposed model. 
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Table 1. Sample profile.
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	(n = 316)
	Percentage (%)





	Gender
	
	



	Female
	193
	61



	Male
	123
	39



	Age
	
	



	<18
	9
	3



	18–24
	153
	48



	25–29
	35
	11



	30–39
	22
	7



	40–49
	47
	15



	50–59
	41
	13



	>=60
	9
	3



	Education Level
	
	



	Less than high school
	16
	5



	High school graduate
	92
	29



	Professional degree
	28
	9



	Bachelor degree
	142
	45



	Post-graduation
	28
	9



	Master’s degree
	10
	3



	Civil state/family composition
	
	



	Single living alone
	22
	7



	Single living with family
	149
	47



	Single, sharing the house with others
	25
	8



	Living with partners
	44
	14



	Living with partners and children
	76
	24



	Professional situation
	
	



	Student
	89
	28



	Working student
	41
	13



	Working for another
	139
	44



	Working for him-self
	28
	9



	Unemployed
	13
	4



	Retired
	6
	2



	Technology Expertise
	
	



	Very Experienced
	76
	24



	Experienced
	136
	43



	Average User
	98
	31



	Not Experienced
	6
	2



	Incoming
	
	



	None
	95
	30



	<650 EUR
	32
	10



	651 EUR–800 EUR
	38
	12



	801 EUR–1100 EUR
	44
	14



	1101 EUR–1500 EUR
	60
	19



	1501 EUR–2000 EUR
	22
	7



	>2001 EUR
	25
	8
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Table 2. Measurement model.






Table 2. Measurement model.













	Construct
	Factor Loading
	Cronbach’s Alpha
	Rho_A
	Composite Reliability
	Average Variance Extracted (AVE)





	Habit Strength
	
	0.974
	0.976
	0.977
	0.783



	The behavior of travel to destination with pro-environmental concerns and use technology to support it (environmental concerns) is something I do frequently.
	0.907
	
	
	
	



	I do automatically.
	0.933
	
	
	
	



	I do without having to consciously remember.
	0.838
	
	
	
	



	that makes me feel weird if I do not do it.
	0.875
	
	
	
	



	I do without thinking.
	0.921
	
	
	
	



	that would require effort not to do it.
	0.774
	
	
	
	



	that belongs to my (daily, weekly, monthly) routine.
	0.936
	
	
	
	



	I start doing before I realize I’m doing it.
	0.895
	
	
	
	



	I would find hard not to do.
	0.900
	
	
	
	



	I have no need to think about doing.
	0.817
	
	
	
	



	that’s typically “me”.
	0.903
	
	
	
	



	I have been doing for a long time.
	0.906
	
	
	
	



	Injunctive social norms
	
	0.966
	0.968
	0.974
	0.882



	Most people who are important to me think that one ought to pay more for a trip if this helps to protect the environment
	0.898
	
	
	
	



	to make an effort to stay at environmentally friendly accommodation when travelling (even if providers are robots and use AI algorithms)
	0.954
	
	
	
	



	to purchase environmentally friendly tourism products although this might be more expensive
	0.930
	
	
	
	



	to use environmentally friendly means of transportation although this might take more time
	0.947
	
	
	
	



	to use environmentally friendly means of transportation although this might be more expensive and use AI algorithms to attend and conduct tourists
	0.965
	
	
	
	



	Descriptive social norms
	
	0.955
	0.957
	0.965
	0.848



	How many of the people who are important to you pay more for a trip if this helps to protect the environment
	0.857
	
	
	
	



	make an effort to stay at environmentally friendly accommodation when travelling (even if providers are robots and use AI algorithms)
	0.941
	
	
	
	



	purchase environmentally friendly tourism products although this might be more expensive
	0.894
	
	
	
	



	use environmentally friendly means of transportation although this might take more time
	0.949
	
	
	
	



	use environmentally friendly means of transportation although this might be more expensive and use AI algorithms to attend and conduct tourists
	0.960
	
	
	
	



	Personal norms
	
	0.960
	0.963
	0.969
	0.864



	I do feel a moral obligation to pay more for a trip if this helps to protect the environment
	0.856
	
	
	
	



	to make an effort to stay at environmentally friendly accommodation when travelling
	0.956
	
	
	
	



	to purchase environmentally friendly tourism products although this might be more expensive
	0.924
	
	
	
	



	to use environmentally friendly means of transportation although this might take more time
	0.947
	
	
	
	



	to use environmentally friendly means of transportation although this might be more expensive
	0.960
	
	
	
	



	Pro-environmental behavior intentions
	
	0.963
	0.964
	0.972
	0.872



	How likely is it that you would pay more for a trip if this helps to protect the environmental
	0.928
	
	
	
	



	make an effort to stay at environmentally friendly accommodation when travelling
	0.929
	
	
	
	



	purchase environmentally friendly tourism products although this might be more expensive
	0.921
	
	
	
	



	use environmentally friendly means of transportation although this might take more time
	0.930
	
	
	
	



	use environmentally friendly means of transportation although this might be more expensive
	0.962
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Table 3. Discriminant validity.






Table 3. Discriminant validity.













	Fornell-Larcker Criterion
	1
	2
	3
	4
	5





	1. Habit strength
	0.885
	
	
	
	



	2. Descriptive social norms
	0.285
	0.921
	
	
	



	3. Personal norms
	0.318
	0.524
	0.929
	
	



	4. Pro-environmental behavior intentions
	0.371
	0.490
	0.762
	0.934
	



	5. Injunctive social norms
	0.208
	0.802
	0.532
	0.493
	0.939



	Heterotrait–Monotrait Ratio (HTMT)
	1
	2
	3
	4
	5



	1. Habit strength
	
	
	
	
	



	2. Descriptive social norms
	0.296
	
	
	
	



	3. Personal norms
	0.328
	0.546
	
	
	



	4. Pro-environmental behavior intentions
	0.381
	0.511
	0.792
	
	



	5. Injunctive social norms
	0.215
	0.835
	0.551
	0.510
	










[image: Table] 





Table 4. Structural results.






Table 4. Structural results.





	
Relationship

	
Path Coefficient

	
T Statistics (|O/STDEV|)

	
p Value

	
Bias Corrected Confidence Interval

	
f2

	
VIF




	
Lower Bound

	
Upper Bound






	
Habit strength → Pro-environment behavior intentions

	
0.132

	
2.914 **

	
0.004

	
0.044

	
0.225

	
0.039

	
1.125




	
Personal norms → Pro-environment behavior intentions

	
0.652

	
13.977 ***

	
0.000

	
0.546

	
0.734

	
0.713

	
1.528




	
Social norms → Pro-environment behavior intentions

	
0.121

	
2.497 *

	
0.013

	
0.024

	
0.222

	
0.025

	
1.473




	

	
R2 Pro-environment behavior intentions = 0.605

	
Q2 Pro-environment behavior intentions = 0.527

	

	




	
Model fit

	
SRMR

	
0.048

	

	

	

	

	




	
Control variable

	

	

	

	
Bias Corrected Confidence Interval

	

	




	
Lower Bound Upper Bound

	
Lower Bound Upper Bound




	
Age → Pro-environment behavior intentions

	
−0.067

	
2.182

	
0.030

	
−0.129

	
−0.006

	

	




	
Multi-group analysis for Gender

	
Path Coefficients-diff (female-male)

	
p Value

	

	

	

	

	




	
Habit strength → Pro-environment behavior intentions

	
0.022

	
0.806

	

	

	

	

	




	
Personal norms → Pro-environment behavior intentions

	
−0.056

	
0.565

	

	

	

	

	




	
Social norms → Pro-environment behavior intentions

	
0.009

	
0.921

	

	

	

	

	








Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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