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Abstract: The emergence of the smart tourism paradigm has shifted some research attention to the
technologies that drive innovations. However, tourism destinations are not freed from the usual
threats in the tourism industry. Environmental impacts have remained a fundamental concern for
any destinations regardless of their adoption and incorporation of smart technologies. Tourists
remain a critical source of harm inflicted on environmental systems. Thus, this present study aims
to study smart tourists’ environmentally responsible behavior using an extended norm-activation
model. The study model incorporates two new constructs measuring the involvement of culture
and attitude towards cultural conservation as additional predictors of environmentally responsible
behavior. A total sample of 554 is subjected to data analysis. The results support all proposed
hypotheses. Both newly added constructs produce the largest total impact scores on the final construct.
Model comparison between the study model and the original framework showed improved predictive
ability while retaining superior fit.
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1. Introduction

The challenge to conserve energy and protect the tourism environment is universal for all
destinations, from small rural towns to large metropolitan cities [1]. In the age of smart cities and smart
tourism, where advanced information and communication technology systems may help determine
the prosperity of its residents and visitors, the attention should never be disengaged from maintaining
environmental health [2,3]. Within the smart tourism and smart destination paradigm, the tourists have
received relatively limited research attention. The neglected research attention is possibly explained by
the lack of proper conceptualization of smart tourists, their characteristics, and their role within the
smart tourism context [4,5]. Another group of researchers has also concurred with this notion, stating
that the concept of smart tourists is currently being developed and they emphasize that the term is not
just a temporary marketing buzzword [2,5].

Smart tourists are a subset of the broader concept of digital tourists. Thus, the smart tourist
is not a new concept but rather an evolution of the digital tourist. This progress is in the same
vein as how eTourism and eDestination have evolved to be smart tourism and smart destination,
respectively [4]. The central force of both eTourism and smart tourism is the development of information
and communication technologies. However, the smart iteration places more emphasis on the integration
and utilization of the data derived from both infrastructure and user devices to offer more seamless
and personalized tourism experiences [6]. In its basic form, the concept is to turn data into knowledge,
then utilize the knowledge to improve tourism experiences. Richer data and more in-depth knowledge
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can help create more personalized experiences. Thus, more relevant experiences can be targeted to
each individual or group of tourists [5,7]. In sum, smart tourism promises a more convenient, safe,
exciting, and sustainable destination for both residents and tourists [5]. Moreover, at the heart of any
smart tourism system lies the tourists themselves.

Among the emerging research on smart tourism and smart destinations, much research attention
has been placed on either the technologies or on the theoretically new and improved tourism
experiences [2,5–8]. However, advanced technologies that promise to turn existing destinations to
smart tourism destinations do not necessarily help alleviate or eliminate existing issues of tourism and
their impact on the environment. Despite the current downturn of the tourism industry due to the
COVID-19 pandemic, the tourism industry is expected to eventually recover and continue growing [9].
Once recovered, the task of balancing negative consequences against desirable economic rewards will
be back on the agenda again. The scientific research has always been adamant about insisting that
the deterioration of environmental health is mainly caused by irresponsible human behaviors [9–15].
Hence, the focus of achieving environmental sustainability for any destination is still placed on the
tourists themselves. Furthermore, researchers even assert that no definite solutions have been agreed
upon and encourage the continued effort to understand eco-friendly tourist behaviors [16].

This present study aims to contribute to the emerging pool of research on smart tourism—specifically,
the environmentally responsible behavior of smart tourists. Three research objectives have been
designed to help achieve the research aim. The first objective is to adopt the norm-activation model
(NAM) as the theoretical framework for this research. The NAM has been widely validated in past
research to help explain pro-environmental behaviors [17–21]. However, no previous research has
applied the NAM to the smart tourist context. Secondly, this study attempts to extend the NAM using
two new constructs. Model extensions have been an approach to help improve the explanatory power
of original models as well as to help shape the model to fit a different research context [22–24]. Lastly,
the proposed study model is subjected to empirical validation among tourists that meet the defined
characteristics of smart tourists [4,7].

2. Literature Review

2.1. Smart Tourists’ Environmentally Responsible Behavior

Although the concept and characteristics of a smart tourist have yet to be matured, the most
comprehensive conceptualization hitherto has been by Femenia-Serra et al. [4]. They outline three
main characteristics in their research as (1) a tourist who is open to sharing data, (2) a tourist who
uses smart technologies, and (3) a tourist who interacts and co-creates the experience through smart
technologies. In other words, a smart tourist is a technologically-savvy tourist who uses technologies for
knowledge and is influenced by the information offered by smart devices for their tourism experiences.
Additionally, these characteristics can be either at the attitudinal or behavioral level. Notably, one of
the primary promises is that smart tourism destinations could achieve a more efficient, responsible,
and sustainable use of tourism resources through the smart tourism paradigm [2]. This promise has
been criticized for assuming that tourists would simply change their existing habits and actions just by
using smart technologies—thus, ignoring the basic psychological theory of rational human action [8].
Especially in the context of environmentally responsible behavior, where the gap between knowledge
and action has often been found [15,25–27].

Previous studies have found that smart tourists share similar characteristics among themselves
at various stages of the tourism cycle, while still being distinctive when compared with other
groups [2,6,7,28]. Notable behavioral characteristics of smart tourists when traveling distinguish the
smart tourist segment from other groups in that: (1) smart tourists have more integrated use of smart
devices throughout the entirety of their trip. (2) They use social media platforms to share experiences
during the trip, such as live streaming and posting of real-time updates [29]. (3) They more frequently
use hotel and destination websites and mobile applications to get the most up-to-date information



Sustainability 2020, 12, 4934 3 of 15

before and during their trip [28]. (4) They have more familiarity with the host environment while
suffering fewer language and mobility issues [30]. (5) Smart tourists also report having the highest
level of additional consumption at a destination while reporting less income and lower spending
budgets than other groups [31]. (6) Smart tourists are more susceptible to social media influence to be
sustainable and responsible while traveling [2]. Yet, the pro-environmental behaviors of smart tourists
have not received much research attention. Most contemporary research on smart tourists has focused
mainly on the technological aspect in relation to the overall tourism experience. However, given the
efficacy of technology in augmenting more information to tourists, it also has the potential to be used
to help increase environmentally responsible behaviors.

A general definition of environmentally responsible behavior has been given as a ‘behavior that
consciously seeks to minimize the negative impact of one’s action on the natural and built world’
(p. 240) [16]. However, the scope and range of behaviors that are considered environmentally responsible
have never been universally agreed upon among researchers across different disciplines [14–16]. Some
even argue that tourism itself is not ecologically friendly regardless of the behaviors or products consumed
by the tourists [32,33]. Moreover, in the tourism context, the tourism environment consists not only of just
the tangible elements but also the intangible elements. Specifically, the tourism environment is a blend of its
nature, culture, history, tradition, cuisine, and people [34]. This perspective is often shared in most studies
on tourism attributes, competitiveness, image, and other tourism experience related studies [35–39].
Given this perspective, the range of possible antecedents of environmentally responsible behaviors
does not exclusively include just the tangible elements. In addition, the range and scope of responsible
behaviors vary depending on individuals’ interpretations of their environment, personal characteristics,
and varying demographic backgrounds [14,28,29,37]. An understanding of what precisely triggers
or motivates pro-environmental behaviors is essential for strategic planning to influence the general
public to conserve resources and prevent actions that may harm the environment [40].

Given the concept of smart tourists and the characteristics of the definition being relatively
young, there is a lack of empirical research on environmentally responsible behaviors. Nevertheless,
the three characteristics of smart tourists appropriately describe the travel characteristics of young
travelers, as a study found that smart tourists are mostly made up of millennials [28]. Younger travelers
tend to be involved more in the decision-making process, such as choosing destinations, activities,
and restaurants [41,42]. Whereas, mature Korean travelers tend to opt for mass organized tours where
all travel itineraries are prepared by tour operators [42]. Hence, young tourists tend to be more inclined
to interact and co-create the experience. Furthermore, it is unsurprising to also note that smartphone
use both during daily lives and travel are high among smart tourists [43,44]. Thirdly, studies on
online privacy and sharing of personal data online among young people have found that compared
to other groups, young adults tend to share more and are less sensitive about their privacy [45,46].
Furthermore, a study among young Japanese people found that they agreed with the importance of
protecting their online privacy, but their behaviors do not necessarily reflect that attitude [47]. In sum,
the characteristics of smart tourists are already present in many people in society today, especially
among young adults.

Previous studies have found that more involvement in the planning process of a trip results in a
positive relationship to a higher degree of attachment with the destination [41]. Then, according to
place attachment studies, increased efforts in protecting the environment can be found with higher
propensities toward personal bonds with the community [25]. Furthermore, a study found that young
people tend to show a higher level of knowledge and awareness of environmental issues. However,
compared to older groups of people, they are less inclined to behave pro-environmentally in day-to-day
household activities [48]. Similar results are found among Europeans, in that young people exhibit
more positive attitudes towards environmental issues than their older counterparts, but are also less
willing to transpire these attitudes into actions [26]. In China, A study underlined that a high level
of pro-environmental attitude is more likely to be found among young people, women, the highly
educated, and those directly affected by the deterioration of their surrounding environment.
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Interestingly, rural and older residents showed a lack of knowledge when asked about environmental
issues even though they were suffering from environmental deterioration [15]. A study among young
Finnish people found the sample group failed to consistently link the relationship between behaviors
and consequences to nature. Though, most of the sample subjects recognized that something must
be done if global environmental sustainability is to be achieved [49]. In contrast, responsible water
consumption in Brazil tends to be found in older age groups with low levels of education. The authors
explained that, in Brazil, highly educated people tend to put less emphasis on water consumption
due to the relatively low water costs [27]. Given the empirical findings, it can be assumed that the
generally well-informed smart tourists would exhibit a high level of knowledge and positive attitude
towards environmentally friendly behaviors.

2.2. Norm-Activation Model

The NAM was introduced by Schwartz in 1997, and this theory has since become a dominant
framework in predicting altruistic behaviors [17–20]. Altruism or pro-social motives are believed
to be one of the primary drivers of environmentally responsible behaviors [32]. This is due to the
general notion that the environment is a shared resource, and everyone has the responsibility to care
for the environment [50]. Thus, other people and the society at large collectively benefit from a healthy
environmental ecosystem [21,32,33]. Hence, the impactful role of altruism and pro-social values play a
role in explaining pro-environmental attitudes. The NAM was developed on the altruism/pro-social
paradigm and can be found in a vast variety of pro-environmental studies [51–53]. The model consists
of four constructs, awareness of consequences (AC), ascription of responsibility (AR), personal norm
(PN), and environmental responsible behavior intention (ERBI). AC refers to how one understands the
connection between their own actions and the potential consequences on the environment [19]. AR is
defined as feelings of responsibility to act pro-environmentally [21]. Then, PN is defined as a ‘moral
obligation to perform or refrain from specific actions’ (p. 191) [54]. Subsequently, the PN then predicts
ERBI or the environmental responsible behavioral intention [17].

The postulation of all four NAM variables has been interpreted in two variants [17,19]. The first
variant is conceptualized to have only PN directly predicting ERBI, and the strength of the relationship
is moderated by both AC and AR [20]. The second alternative is to treat all four constructs in a fully
mediated model (AC→ AR→ PN→ ERBI) [17,18,52]. A study conducted four different studies using
the NAM in both interpretations and came to the empirical finding that the NAM is most efficient
when all four variables are treated in a fully mediated model [19,20]. Subsequently, most studies have
adopted the NAM as a fully mediated model [17,18,32]. Hence, the present study also operationalized
the NAM in its mediated version. Therefore, the following hypotheses are proposed.

Hypothesis 1 (H1). Awareness of consequences positively affects ascription of responsibility.

Hypothesis 2 (H2). Ascription of responsibility positively affects personal norms.

Hypothesis 3 (H3). Personal norms positively affect environmental responsible behavior intention.

2.3. Extension of the Norm-Activation Model

Researchers have attempted to expand the NAM over the years [17,18,21,51]. An extension can
help improve the explanatory power of the original model [22]. It can also be seen as a necessary step
when applying the original framework to a new or different context [32]. One of the most prominent
extensions of the SEM was by incorporating Schwartz’s (2012) Personal Value Theory and the New
Ecological Paradigm scale by Dunlap et al. (2000). The result was the Value-Belief-Norm theory [21].
Another extension focused on the personal norm, by deepening the norm dimension with cognitive
evaluation, emotional, and social factors [9]. Emotional variables, such as anticipated price and
anticipated guilt, were also added to the NAM [18]. The empirical results of both attempts show
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a higher explanation power of environmentally responsible behavior. Additionally, the NAM is a
popular model among researchers who view pro-environmental behaviors as pro-socially motivated.
In contrast, those who view self-interests to be the predominant motivators often adopted models
such as the Theory of Planned Behavior by Ajzen (1985) [9,32,53]. Subsequently, attempts have been
made to improve the NAM-based models by taking both perspectives. Results have shown promising
results in terms of efficacy and fit [17,32]. Similarly, this present study attempts to further improve
upon the effectiveness of the NAM framework by adding two new constructs specifically related to
tourist cultural interests while traveling.

Culture has long been at the center of tourism from both tourists and the academic community [55–58].
Yet, due to its complexity and the ever-evolving scope, many researchers acknowledged that there are
research gaps for continuous exploration [56]. In its most simplistic form, cultural tourism is driven
by the “interest in the other” [58]. The scope of that interest covers values, morals, symbols, physical
manifestation, and behaviors [58,59]. In addition, the same set of cultural elements can be from the
past to living cultures and the habitus of today [55,57,59]. In other words, a culture encompasses
the manifestation of the current society, the location of that society, and both tangible and intangible
resources within that location. In a study of visitors to Hong Kong, the level of interest in various
cultural attractions was measured to determine the level of involvement in the culture of the host
country [56]. Involvement in culture then reflects the amount of understanding and recognition of
a specific culture [60]. The level of involvement is often found to be correlated to the amount of
knowledge a person has about a particular product, or in this context, knowledge about a culture [61,62].
Specific to the NAM framework, where AC is also interpreted as a construct measuring the level of
knowledge a person has regarding their actions and the consequence those actions may have on the
environment [50]. Furthermore, AR has always been empirically supported to be influenced by various
types of knowledge-based constructs [17,32,53]. Thus, the following two hypotheses were introduced.

Hypothesis 4 (H4). Cultural involvement positively affects awareness of consequences.

Hypothesis 5 (H5). Cultural involvement positively affects ascription of responsibility.

The attitude construct has been universally agreed upon as one of the most prominent determinants of
most human cognition before leading to action, especially in the context of consumer behaviors [23,50,63,64].
Attitude has been described as a tendency to act in either a favorable or unfavorable way towards
an object based on the accumulated information about the said object [65,66]. In this regard, prior
sources of information such as involvement and knowledge were found to significantly impact
attitude [15,23,50]. The concept of place attachment also relies on the principle of involvement creates
attachment and attachment, then encourages more pro-social behaviors [25,67]. Moreover, in the
pro-environmental context, attitude was often found to play a critical role in predicting both norm
and behavioral intention directly [17,52,53]. Among young Danish people, researchers found that
their pro-environmental attitude directly influenced pro-environmental behavior. The authors also
found that family norms and parents’ attitudes influence the formation of an individuals’ norm [68].
Another study also found evidence to suggest how a personal norm is a critical indicator of one’s
environmentally desirable behavior [26]. Hypotheses 6, 7, and 8 were developed based on the above
discussion. Additionally, Figure 1 illustrates the study model.

Hypothesis 6 (H6). Cultural involvement positively affects attitude towards cultural conservation.

Hypothesis 7 (H7). Attitude towards cultural conservation positively affects personal norm.

Hypothesis 8 (H8). Attitude towards cultural conservation positively affects environmentally responsible
behavior intention.
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3. Methods

3.1. Measurement Items and Survey Development

The measurement items used in this study have been adopted from previously validated research.
The final construct, environmentally responsible behavior intention, was measured using four items
adapted from a paper by Kiatkawsin and Han (2017) [32]. The three antecedent constructs, as part of the
norm-activation model, were measured using items previously used by Onwezen et al. (2013) and Han
(2015) [18,53]. The constructs of awareness of consequences and ascription of consequences have three
measurement items each. Personal norms were measured using four items. The measurement items
used to measure cultural involvement and attitude towards cultural conservation were conceptualized
from previous research by Howell (1994) and Leonidou et al. (2010) [69,70]. Minor adjustments
have been made to make the statements suitable to the current research setting. All items have
been measured using seven-point Likert type scales. The scale ranges from (1) extremely disagree to
(7) extremely agree. Furthermore, questions on the participant’s demographic information were added
in the questionnaire. A brief cover letter was also added to introduce the topic to the participants and
ensure the anonymity of their participation.

After the questionnaire was finalized, a series of pre-tests were conducted amongst university
students, industry professionals, and senior academics. According to their feedback, only minor
adjustments were made. The first part of the two-step translation approach was performed from the
English version of the questionnaire to Korean by a bilingual speaker of both languages. The second
step of the translation was to back translate to English by another bilingual speaker. The results
were deemed to be of a sufficient conformity in meaning to the original English version, and thereby
achieved a successful translation.

3.2. Sampling and Data Collection

The research population for this present research project includes any travelers who fit into
the smart tourist characteristics defined by Femenia-Serra et al. (2019) [4]. Specifically, they (1) are
open to sharing data with stakeholders while traveling, (2) use smart technologies for an experience
such as smartphones, and (3) interact and co-create their experience through smart tourism. Thus,
to help sample the defined research population, a convenient sampling technique was deployed
to collect data among university undergraduate students. The narrow focus on samples with a
similar age group, education level, and cultural background help to increase the internal validity
of the results. Furthermore, to ensure the samples also have a robust external validity, steps have
been taken to ensure randomness in other demographic traits. More importantly, the data has been
collected from eight different universities situated in various large metropolitan cities in South Korea.
Furthermore, students of various departments were included to minimize bias based on educational
influences. No extra incentives were given for their participation, and all participants completed the
questionnaire voluntarily.

A total of 570 completed surveys were collected. The raw data were then screened for cases with
large missing data, evidence of unengaged responses, and potential outliers. After data screening,
a total of 554 responses were retained for further analysis. Cases with a small amount of missing data
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had those missing data replace using series mean. The normality of data has been tested, and no issue
of normality was found. Among the observed variables, the skewness scores ranged from −0.733 to
−0.188. The kurtosis scores ranged from −0.530 to 0.663. Both were below the recommended threshold
for multivariate data normality of +/− 1 for skewness and +/− 2.2 for kurtosis [71]. Further examination
of multivariate normality, linearity, and homoscedasticity showed no breach of the basic assumption.

3.3. Sample Profiles

Among the 554 respondents, all were undergraduate students. The majority (33%) studied in
their second year during the time of data collection. The second-largest group was first-year students
(28.4%), followed by third-year students (24.3%). Because the largest groups were first- and second-year
students, age distribution has been reflected accordingly. The mean age is 20.89 years old. It should
be noted that Koreans typically recognize one additional year of age compared to most Western
cultures. In terms of nationality, 96.9% were Korean. Two other nationalities also took part, wherein
16 respondents came from China and one from Singapore. In terms of the program of study, 24 different
majors of education are reported in the surveys. The largest groups are Hospitality and Tourism and
International Tourism, with 33.6% and 31.6%, respectively. Other fields of study include Languages
and Literature, Law, Finance, Economics, Fashion, Mathematics, Sociology, and more. The gender
distribution is predominantly female, with 67.9%. This distribution could be explained by, first,
the popularity of Hospitality and Tourism study among female Korean students, which are the two
largest study disciplines among the samples. Secondly, one of the eight universities taking part in this
study was a female-only university (6.1%).

4. Results

4.1. Confirmatory Factor Analysis

The data analysis follows Anderson and Gerbing’s (1988) two-step approach in structural equation
modeling (SEM) analysis using IBM SPSS and IBM AMOS software version 23. The SEM analysis
technique has been widely recommended for testing complex models with large numbers of variables,
such as the one in this study [71,72]. In the first stage, confirmatory factor analysis (CFA), tests
the general fit between the study model and the collected data, the reliability, and validity at the
measurement model level. The second stage, the SEM analysis, then tests the structural model and
the hypotheses.

The CFA was conducted using the maximum likelihood extraction method and Promax rotation.
The results have suggested strong goodness-of-fit statistics: χ2 = 263.693, df = 152, p < 0.001, χ2/df = 1.735,
RMSEA = 0.036, CFI = 0.982, IFI = 0.982. According to the generally accepted fit indices, the proposed
model achieved all necessary minimum thresholds [73]. Considering the relatively large sample size
of this study, the goodness-of-fit statistics can be considered greatly satisfactory [71,73]. Composite
reliability (CR) scores were calculated to examine the consistency of the responses. CR scores of all
constructs were well above the required threshold of 0.70 [73]. Specifically, the CR scores ranged from
0.800 to 0.891. Hence, the data displayed a satisfactory level of reliability. Evidence of convergence
validity is also present with the average variance extracted (AVE) scores between 0.502 and 0.699.
All AVE values were higher than the minimum requirement of 0.50 [74]. Lastly, the AVE values, when
compared against the squared correlations between a pair of constructs, were all higher. Thus, evidence
of discriminant validity also exists. A summary of the CFA results is presented in Table 1.
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Table 1. Summary of confirmatory factor analysis results.

AC AR PN ERBI INV AT

AC 0.845 a

AR 0.653 b

(0.426)
0.842

PN 0.469
(0.220)

0.586
(0.343) 0.822

ERBI 0.338
(0.114)

0.350
(0.123)

0.665
(0.442) 0.800

INV 0.259
(0.067)

0.279
(0.078)

0.432
(0.187)

0.498
(0.248) 0.891

AT 0.303
(0.092)

0.376
(0.141)

0.611
(0.373)

0.689
(0.474)

0.689
(0.475) 0.822

AVE 0.646 0.640 0.541 0.502 0.674 0.699

Note 1. Goodness-of-Fit Statistics: χ2 = 263.693, df = 152, p < 0.001, χ2/df = 1.735, RMSEA = 0.036, CFI = 0.982,
IFI = 0.982; 2. AC = Awareness of Consequences, AR = Ascription of Responsibility, PN = Personal Norm,
ERBI = Environmental Responsible Behavior Intention, INV = Cultural Involvement, AT = Attitude Towards
Cultural Conservation; a Composite reliabilities are along the diagonal; b Off-diagonal entries are correlations,
squared correlations are in parentheses.

4.2. Structural Equation Modeling

In the second stage, structural equation modeling was conducted. The goodness-of-fit statistics
indicated that the proposed model also fits the data adequately (χ2 = 294.375, df = 159, χ2/df = 1.851,
RMSEA = 0.039, CFI = 0.978, PNFI = 0.798, TLI = 0.973, NFI = 0.953, PGFI = 0.720). Hypotheses 1,
2, and 3 are based on the NAM constructs. As expected, all paths are significant. Specifically, AC
significantly and positively affects AR (β = 0.627, p < 0.001). Subsequently, AR produced a significant
and positive impact on PN (β = 0.451, p < 0.001). Then, PN also has a significant and positive impact
on the last construct, ERBI (β = 0.386, p < 0.001). Cultural involvement (INV) significantly predicts
both AC (β = 0.270, p < 0.001) and AR (β = 0.124, p < 0.01). Hence, hypothesis 4 and hypothesis 5 are
both supported. Next, INV is found to also have a significant and positive impact on attitude towards
cultural conversion (AT) (β = 0.696, p < 0.001). Thus, hypothesis 6 is supported by the data. Lastly,
AT is found to be a significant predictor of PN (β = 0.468, p < 0.001) and ERBI (β = 0.463, p < 0.001).
As a result, the last two hypotheses are also supported. In terms of total variance explained, the final
construct, ERBI has 56.3% of its variance explained by all previous constructs. PN accounts for 50.9%
of the total variance explained by its antecedents. The newly added construct, AT, is explained by
48.4% of the variance. AT is also found to produce the largest total impact on ERBI (0.643), followed by
INV (0.499). The results imply that the two new constructs have a substantial impact on predicting the
ERBI. In Table 2, a summary of the SEM results can be seen. In addition, a graphical illustration of the
study model with the SEM results are displayed in Figure 2.Sustainability 2020, 12, x FOR PEER REVIEW 9 of 15 
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Table 2. Summary of the structural equation modeling results.

Standardized
Estimate t-Value

H1: Awareness of Consequences → Ascription of Responsibility 0.627 11.709 ***
H2: Ascription of Responsibility → Personal Norm 0.451 9.613 ***

H3: Personal Norm → Environmental Responsible Behavior Intention 0.386 7.027 ***
H4: Cultural Involvement → Awareness of Consequences 0.270 5.598 ***
H5: Cultural Involvement → Ascription of Responsibility 0.124 2.962 **
H6: Cultural Involvement → Attitude Towards Cultural Conservation 0.696 14.840 ***

H7: Attitude Towards Cultural Conservation → Personal Norm 0.468 10.274 ***
H8: Attitude Towards Cultural Conservation → Environmental Responsible Behavior Intention 0.463 8.251 ***

Goodness-of-fit statistics: χ2 = 294.375, df = 159,
χ2/df = 1.851, RMSEA = 0.039, CFI = 0.978,

PNFI = 0.798, TLI = 0.973, NFI = 0.953,
PGFI = 0.720

*** p < 0.001, ** p < 0.01

Total variance explained:
R2 of ERBI = 0.563
R2 of PN = 0.509
R2 of AR = 0.451
R2 of AC = 0.073
R2 of AT = 0.484

Total impact on ERBI:
PN = 0.386
AR = 0.174
AC = 0.109
INV = 0.499
AT = 0.643

Note. AC = Awareness of Consequences, AR = Ascription of Responsibility, PN = Personal Norm,
ERBI = Environmental Responsible Behavior Intention, INV = Cultural Involvement, AT = Attitude Towards
Cultural Conservation.

4.3. Indirect-Impact Assessment

The indirect-impact assessment allows for further tests on the mediation effect among the variables
within the proposed model. The assessment has shown that the indirect effect of INV on AR (β = 0.169,
p < 0.001), PN (β = 0.458, p < 0.001), and ERBI (β = 0.499, p < 0.001) are all significant. The results
imply that there are indeed significant mediation effects and the mediation effects are all partial. Next,
the indirect effect of AC on PN and (β = 0.283, p < 0.001) and ERBI (β = 0.109, p < 0.001) are also
significant. In other words, AR is a partial mediator between AC and PN. Furthermore, PN is a
partial mediator between AC and ERBI. Lastly, the indirect effect of AR (β = 0.174, p < 0.001) and AT
(β = 0.180, p < 0.001) are both significant on ERBI. Table 3 displays a summary of the indirect-impact
assessment results.

Table 3. Indirect-impact assessment results.

Indirect Effect of
On

AR PN ERBI

INV 0.169 *** 0.458 *** 0.499 ***
AC - 0.283 *** 0.109 ***
AR - - 0.174 ***
AT - - 0.180 ***

Note. AC = Awareness of Consequences, AR = Ascription of Responsibility, PN = Personal Norm, ERBI = Environmental
Responsible Behavior Intention, INV = Cultural Involvement, AT = Attitude Towards Cultural Conservation,
*** significant at p < 0.01 level.

4.4. Model Comparison

The last stage of the data analysis compares the model fit indices and explanatory power of the
proposed study model against the original NAM framework at the structural level. The goodness-of-fit
indices of the NAM are also satisfactory (χ2 = 159.717, df = 159, χ2/df = 1.851, RMSEA = 0.039,
CFI = 0.978, PNFI = 0.757, TLI = 0.973, NFI = 0.953, PGFI = 0.720). Notably, when compared to the
NAM’s absolute fit indices against the study model, results showed the study model to have a superior
fit. Despise having added two new constructs to the NAM’s original four, parsimony normed fit
index (PNFI) of the proposed model also shows superior parsimony. In the incremental fit indices
such as CFI, TLI, and NFI, the results are relatively comparable with a slightly better fit for the study
model. Please note, all fit indices of both models are still well above the generally accepted thresholds.
More importantly, comparing the R2 of ERBI scores show a significant improvement in the predictive
ability of the study model. Lastly, the χ2 difference test revealed a statistically significant difference
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between the study model and the original NAM framework (∆χ2 = 134.658, ∆df = 87, p < 0.001).
In other words, the two new constructs significantly improve the predictive power of the original
NAM while retaining a superior model fit, despite having more variables. A summary of the model
comparison can be seen in Table 4.

Table 4. Results of the structural model comparisons.

Goodness-of-Fit Statistics and R Squared NAM Study Model

Fit indices
χ2 159.717 294.375
df 72 159

χ2/df 2.218 1.851
RMSEA 0.047 0.039

CFI 0.976 0.978
PNFI 0.757 0.798
TLI 0.970 0.973
NFI 0.957 0.953

PGFI 0.659 0.720
R2 (Adjusted)

ERB 0.440 0.563

Note 1. Chi-square difference test between the final model and the hypothesized model: ∆χ2 = 134.658, ∆df = 87,
p < 0.001; 2. ERB = Environmentally Responsible Behavioral Intention.

5. Discussions

5.1. General Discussions

Consistent with the results of previous studies on environmental behaviors, the research sample of
this present study is found to have a high level of knowledge about the environment and consistently
displays positive attitudes toward the protection of the environment [15,68]. This phenomenon can
be explained by how smart tourists generally have higher exposure to many public campaigns on
environmental issues at relatively early stages in life [15]. Environmental issues have been a global
concern over the last few decades, so young people growing up have always been aware of these
concerns. However, the challenge remains the same in that the gap between knowledge and action
exists [10,16]. In other words, tourists today are mostly aware of the consequences and have a good
notion of responsible environmental behaviors, but a cognitive dissonance exists in many cases
between awareness and action. The finding highlights that using technologies to reinforce knowledge
or awareness of environmental issues can be ineffective, since the information is redundant but may
not result in the desired change in behavior. Existing implementations of information technologies
and smart devices have often focused on providing information and improving the ease of access to
this information. In the environmental context, the same technologies can be used to provide useful
information to tourists who are traveling at a destination foreign to their home environment and
encourage behavioral change in addition to dissemination of environmentally responsible information.

The lack of knowledge and information about the environmental systems and infrastructure is
cited as a key barrier for tourists to behave environmentally responsibly to the same degree as when
they are at home [32]. On the other hand, researchers argue that passive behaviors such as not littering,
not vandalizing with graffiti, and avoiding food waste do not need additional reinforcements. However,
actions such as waste separation, excessive water and electricity consumption at hotels, and other
actions that differ from the home environment while traveling still need further reinforcement [32,67].
Such behaviors that require additional information and instructions in a foreign environment may
still benefit from the advanced technologies that smart destinations are deploying. Taking the
suggestion proposed in previous research to nudge hotel guests to save electricity in combination with
reducing travelers’ carbon footprints, smart technologies should be used to bring such concepts into
practice [40,75]. Specifically, development of a system where guests have their carbon footprint tracked
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and calculated automatically and, compared to other users against a benchmark could provide not just
an effective tool to nudge travelers’ eco-friendly behaviors but would also be interactive and engaging.

The research findings have also validated the scope that culture encompasses many aspects of
a destination, including the environment. Involvement has proven to be a significant antecedent
of AC and AR. The results are consistent with the value-belief-norm theory that adds two levels
of antecedents to AC, namely personal values, and the new ecological paradigm [21,53]. The new
ecological paradigm construct was a construct measuring the level of knowledge and awareness of
the interactions between human behaviors and environmental health. The majority of travelers visit
a new destination to experience all the various dimensions of experience, environmental condition
is also an important attribute that constitutes the overall level of satisfaction [23,33,36]. The research
found that European tourists find the poor environmental quality to be the most dissatisfying aspect
of their holiday experience [11]. The fear of dissatisfaction when traveling can be used as a strong
motivational message to protect the environment. Hence, smart technologies that are always carried
by tourists present an avenue to provide persuasive messages to tourists.

One of the promises of smart technologies in the tourism sphere is the ability of tourists to co-create
the tourism experience. Unlike the previous generation of technologies where the technologies and
innovations were focused on assisting the tourist decision-making process at various stages of the
tourism experience. Smart technologies were designed to be a part of the experience creation along
with the tourists throughout the entirety of the trip. For example, social media was thought of as a
platform to share past tourism experience. Helping the tourists to relive the experience and share their
experience with friends and family. Smart devices and technologies can now connect friends and family
to the experience during the trip. Furthermore, tourists still need to start planning their experience
using a known keyword. However, artificial intelligence and advanced machine learning algorithms
can now suggest activities, places to visit, and what to eat in real-time while being location-specific.
Hence, the term co-creation of the experience through smart technologies encompasses this.

5.2. Implications

In general, the findings of this present research can be useful for not only businesses, but
also destination management organizations. As technologies evolve and new applications of these
technologies are being implemented across various industries, the tourism stakeholders are now
facing increased pressure to stay competitive and differentiate themselves from the competition. Many
tourism-related services today must cater to the rise of smart device usage. Airlines have now started
to offer inflight internet connectivity, airports and hotels need to provide free Wi-Fi connection to
guests, and most businesses are present on social media platforms. These services are driven mostly
by the tourists’ changes in travel behaviors. Thus, understanding an emerging trend even at its infancy
stage such as the smart tourism paradigm can provide managers and owners sufficient time to prepare
and implement their services to suit the new wave of tourists.

In the context of environmentally responsible behaviors among smart tourists, the implications
for industry practitioners may include the integration of eco-friendly behaviors while maximizing the
tourism experience. In the past, tourists tend to associate eco-friendly behaviors while traveling as a
constraint or barrier to fully enjoying a special opportunity to escape their daily lives. Hence, initiatives
to ask tourists to manually calculate the carbon footprint of their trip did not reach the mainstream
market. If smart technologies allow seamless integration and calculation of carbon footprints to the
same interface as other common applications that smart tourists use during their trips, tourists may
no longer feel that their effort to conserve energy and protect the environment would diminish their
tourism experience. Nevertheless, the challenges of a successful implementation exist. Firstly, smart
technologies rely heavily on tourists sharing their data, such as location and browsing history. Secondly,
the development of advanced technologies requires specialized knowledge and extensive investment.
Therefore, a smart tourism destination also relies on smart tourists. In addition, businesses would
need to collaborate with not only other businesses but also the destination management organizations.
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Theoretically, the results are consistent with many research projects where the NAM has been
applied successfully in various pro-social and pro-environmental studies [17–20,51]. The results
of this study have reaffirmed the efficacy of the NAM in explaining environmentally responsible
behavioral intentions of smart tourists. Although the NAM is a well-rounded framework and has
been applied in various settings, its predictive ability varies depending on the context and type of
behavior. A previous study tested the NAM on five different types of behaviors (i.e., acceptability
of energy policy, car-use reduction, emission reduction, demonstrations against the establishment
of methadone point, and blood donations) [19]. The results of the study show different degrees of
effectiveness in predicting different types of behaviors. For example, blood donation received the lowest
total variance explained in the personal norm construct at 14%, while the intention to reduce car-use
was 43%. Another study extended the NAM with anticipated pride and guilt, social norms, and attitude
constructs. The extensions improved the total variance explained from 15% to 47.18%. The total
variance explained produced by the study model is 56.3%, which compares favorably to previous
studies. This present study also successfully extended the framework. Successful convergence of these
new variables reaffirms the effectiveness of illustrating that the scope of environmental conservation
must always be pro-social or strictly be influenced by biospheric concerns. Previous studies have
also found that self-interest constructs have been effective in predicting pro-environmental behaviors.
In this vein, tourists would naturally like to maximize the level of satisfaction while traveling. Potential
harm to their travel experience may prompt their response to protect their self-interests. Statistically,
the proposed model scores strongly on the parsimonious index, even with additional constructs.

5.3. Limitations and Recommendations for Future Research

Similar to many ethical and moral study topics, the results should be taken with caution. It is
generally accepted that participants may feel ethical pressure when asking about socially sensitive
issues such as the environment. Secondly, the scope of this research did not include domestic (at home)
behaviors. The difference between intentions to behave pro-environmentally at home and while
traveling can exist. Thus, a comparison could enhance studies of this field. Third, in regard to the
study samples, the results may lack the ability to be applied to a broader spectrum of society. The study
has only managed to sample a small fraction of the population. Future studies would benefit from
expanding the research sample to include other members of the smart tourism ecosystem, both from
the supply side and the demand side. Moreover, the conceptualization of smart tourists is still under
development, and more refinements to the scope and characteristics are subject to further adjustments,
specifically in regard to the segmentation of smart tourists in terms of their tourism experience and
general behaviors. The current pool of available research on smart tourists has mostly focused on the
use of smart technologies and personal data sharing. However, the creation of tourism experience is
still fundamental to all tourists, regardless of the technology adoption. Hence, future research projects
may decide to focus on the tourism experience itself and not just the technological aspect. Therefore,
the generalizability of this research should not be overestimated. Furthermore, this present study
has only sampled the Korean population, however, environmental behaviors differ across cultures.
The proposed model has also only been validated within one context. Hence, future studies are
encouraged to validate this framework across more cultural backgrounds. Future studies may also
look to compare responsible environmental behaviors of smart tourists in their home environment
against when they are traveling.
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