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Abstract

Measuring sustainable tourist behaviour is fundamental to strengthening more responsible tourism,
as it directly influences environmental conservation, social well-being and local economic develop-
ment. The objective is to validate a measurement scale for sustainable behaviour among tourists. A
total of 421 observations were collected from tourists residing in the State of Mexico, Mexico. The
methodology involved cross-validation through a) a Psychological Network Analysis (PNA) and b) a
Confirmatory Factor Analysis (CFA). The result yielded a scale with 17 validated indicators. The net-
work analysis identified that individual behaviours (nodes) have significant interactions, highlighting
participation in community-beneficial activities, respectful treatment of residents, purchasing local
products and crafts, as well as pro-environmental practices. The factor analysis confirmed a three-
dimensional structure reflecting sustainable behaviour from ecological, socio-cultural, and economic
aspects. Methodological integration constitutes an innovative contribution to scientific progress, as
it deciphers patterns of interaction between indicators and dimensions, thereby establishing a novel
paradigm for addressing tourism sustainability. The validation of this instrument has important prac-
tical implications, serving as a foundation for diagnostics, interventions, and policy design aimed at
promoting sustainable tourism.

Resumo

A medicdo do comportamento turistico € fundamental para fortalecer uma atividade turistica mais
responsavel, pois influencia diretamente a conservacao ambiental, o bem-estar social e o desenvol-
vimento econdmico local. O objetivo deste estudo € validar uma escala de mensuragdo do compor-
tamento sustentavel entre turistas. Foram coletadas 421 observagoes de turistas residentes no Es-
tado do México, México. A metodologia envolveu uma validagdo cruzada por meio de: a) uma analise
de redes psicolégicas e b) uma andlise fatorial confirmatéria. O resultado foi uma escala com 17
indicadores validados. A andlise de redes identificou que os comportamentos individuais (nés) apre-
sentam interagdes significativas, destacando-se a participacdo em atividades benéficas para a co-
munidade, o tratamento respeitoso aos residentes, a compra de produtos e artesanatos locais, bem
como praticas pré-ambientais. A analise fatorial confirmou uma estrutura tridimensional que reflete
o0 comportamento sustentavel sob os aspectos ecoldgico, sociocultural e econdmico. A integracao
metodolégica constitui uma contribuicdo inovadora para o avango cientifico, uma vez que decifra
padrdes de interacao entre indicadores e dimensoes, estabelecendo um novo paradigma para o tra-
tamento da sustentabilidade turistica. A validacédo deste instrumento possui importantes implicagoes
praticas, servindo como base para diagnésticos, intervengoes e formulagdo de politicas voltadas a
promocao do turismo sustentavel.

Resumen

La medicion del comportamiento sostenible del turista es fundamental para fortalecer una actividad
turistica mas responsable, ya que influye directamente en la conservacion ambiental, el bienestar
social y el desarrollo econdmico local. El objetivo de este estudio es validar una escala de medicion
del comportamiento sostenible en turistas. Se recopilaron un total de 421 observaciones de turistas
residentes en el Estado de México, México. La metodologia empleada incluyé una validacién cruzada
mediante: a) un analisis de redes psicoldgicas y b) un analisis factorial confirmatorio. El resultado fue
una escala con 17 indicadores validados. El analisis de redes identifico que los comportamientos
individuales (nodos) presentan interacciones significativas, destacando la participacion en activida-
des que benefician a la comunidad, el trato respetuoso hacia los residentes, la compra de productos
y artesanias locales, asi como practicas proambientales. El analisis factorial confirm6 una estructura
tridimensional que refleja el comportamiento sostenible desde los aspectos ecoldgico, sociocultural
y econémico. La integracion metodoldgica constituye una aportacion innovadora al avance cientifico,
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1 INTRODUCTION

Tourism is a productive activity that has a significant impact on the economy, the environment and local commu-
nities. While tourism can be beneficial for economic growth, it can also have negative environmental impacts, such
as pollution and the overexploitation of natural resources. Additionally, issues related to inadequate labour condi-
tions, social dispossession, and cultural appropriation can arise. Given this situation, seeking more sustainable
alternatives is a priority (Vargas et al., 2022). Sustainability is founded on the principle of “satisfying the needs of
the present generation without compromising the ability of future generations to meet their needs” (World Com-
mission on Environment and Development [WCED], 1987, p.7).

Buckley (2019) characterises sustainability as a collective endeavour with global implications. He highlights that
maintaining human life on Earth, both now and in the future, necessitates coordinated efforts among individuals,
organisations and nations. From this perspective, tourism is defined as an activity that considers its environmen-
tal, social and economic impacts in order to address the needs of the environment, visitors and host communities
now and in the future (UN Tourism, 2024). The aim of sustainable tourism is to promote ecosystem conservation,
enhance living standards, foster local development, and contribute to peace and prosperity (John, 2020). How-
ever, achieving sustainability objectives requires changing the behaviour of tourists, residents, service providers,
and other stakeholders (Maclnnes et al., 2022).

Within the framework of the 2030 Agenda, tourism activities are connected to the 17 Sustainable Development
Goals (SDGs) (Di Vaio et al., 2022). Notably, SDG 12, “Responsible Production and Consumption”, is directly re-
lated to sustainable tourist behaviour by promoting practices that reduce environmental impact, optimise resource
efficiency and support initiatives that promote development and social welfare. Studying tourists and their behav-
iour is crucial, particularly given their role in triggering changes in tourism production and consumption. For in-
stance, destinations and tourism services are often designed around tourists' needs, interests and desires (Alreahi
et al.,, 2023; Ingaldi & Dziuba, 2021; Wut et al., 2023). Furthermore, tourists play a significant role in promoting
destinations through word-of-mouth recommendations, which now have a global reach thanks to technological
platforms (Schénherr & Pikkemaat, 2023).

It has been observed in the scientific literature that sustainable tourism behaviour is an emerging topic (Li et al.,
2023; Passafaro, 2020). Research shows that more and more people are becoming aware and taking action to
mitigate the social and environmental damage of their surroundings (Nieto-Garcia et al., 2024). In contrast, stud-
ies also show that people engage in less sustainable behaviour while on vacation (Maclnnes et al., 2022). Simi-
larly, studies have identified a significant gap between “what is desired” and “what is done”, as tourists express
“good intentions” but only a small proportion actually engage in sustainable behaviour (Nieto-Garcia et al., 2024).
On the other hand, it has been observed that younger generations of tourists exhibit more sustainable behavioural
patterns. For instance, Schonherr and Pikkemaat (2023) discovered that these tourists prioritise responsible
travel by embarking on brief excursions, minimising waste, and financially supporting local businesses. Further-
more, Schénherr and Pikkemaat (2023) highlight the impact of social pressure and social media usage on young
people's sustainable behaviour. In terms of influencing factors, Le6n and Araia (2020) observe that public policies
play a role in shaping tourist behaviour, particularly with regard to reducing environmental impact. Similarly, Mac-
Innes et al. (2022) and Gomes and Lopes (2023) emphasise that encouraging pro-environmental habits can pro-
mote sustainable behaviour among tourists.

Despite significant scientific contributions, a notable gap has been identified in the instruments utilised to meas-
ure sustainable behaviour, highlighting the necessity for more specific and comprehensive measurement scales
(Buckley, 2019; Li et al., 2022). Current scales predominantly assess tourists' intentions rather than actual be-
haviours (Nieto-Garcia et al., 2024). Attitudes and intentions reflect subjective predispositions, whereas behaviour
reveals the concrete manifestation of these predispositions, which often differ. It is difficult to measure tourists'
RBTUR, S&o Paulo, 19, e-3161, 2025. | 2



https://doi.org/10.7784/rbtur.v19.3161
https://br.creativecommons.org/licencas/

Delgado-Cruz, A., Valdés-Nava, M., & Gémez-Vazquez, R.

actual sustainable behaviour due to the challenge of directly observing actions in natural environments (Buckley,
2019). Nevertheless, this measurement is potentially more valuable as it enables a more precise estimation of
the economic, social and environmental impact generated by tourism. It is also justified because it provides direct
evidence of the effectiveness of sustainability policies and programmes, enabling more precise, practice-based
strategic adjustments — essential for moving towards sustainable tourism (Devkota et al., 2023; Gomes & Lopes,
2023; Nieto-Garcia et al., 2024).

Moreover, many existing instruments are confined to environmental practices, such as recycling and energy con-
servation, while insufficiently addressing the social and economic dimensions of sustainability, including respect
for local cultures and support for economic justice (Li et al., 2023; Maclnnes et al., 2022). In the context of sus-
tainable tourism, there is an urgent need for research into indicators and measures that reflect the perspectives
and, impacts of the various stakeholders involved. Developing solutions that facilitate feedback on the behaviour
of tourists and local agents is essential for accurate diagnosis and effectively implementing public policies (Miller
& Torres-Delgado, 2023).

The absence of an adequate scale poses a significant problem for the tourism sector for several reasons (Bude-
anu, 2007; Juvan & Dolnicar, 2016; Li et al., 2024). Firstly, destination managers may lack reliable information
with which to analyse how and in what ways tourists contribute to or detract from sustainability. Secondly, it would
prove challenging to formulate evidence-based decisions regarding the design of policies and strategies to miti-
gate potential negative impacts. Ultimately, this would serve to prohibit the establishment of comparisons between
disparate destinations, regions or countries. This limitation hinders effective monitoring of behavioural change
and the generation of transferable knowledge on sustainable behaviour, thereby diminishing the capacity to es-
tablish best practices or recommendations applicable at the global level.

Practical and theoretical implications have been identified that are associated with relying on inadequate or insuf-
ficiently robust measurement instruments. From a theoretical perspective, there is a risk of biased or incorrect
measurement of variables, which could lead to misinterpretation of the phenomenon in question. This can result
in the formulation of deficient theories and hypotheses, the generation of results with little or no scientific value,
conclusions that do not reflect reality and the inability to replicate and compare studies. In practice, using an
unreliable instrument can lead to erroneous interventions, inefficient use of resources, or even undesirable out-
comes. This can generate mistrust among decision-makers, tour operators and local communities regarding the
usefulness of the research. Furthermore, it can create misconceptions about the sustainability of a destination,
which affects its image and competitiveness.

Developing a reliable and valid measurement scale is a significant contribution to scientific knowledge because it
enables generalisations and analyses to be made across different destinations, while also enriching the literature
on tourism sustainability (Miller & Torres-Delgado, 2023). For this reason, this article aims to validate a scale for
measuring sustainable behaviour among tourists. The proposed scale is multidimensional, integrating ecological,
sociocultural, and economic aspects of sustainability and addressing the limitations of unidimensional or environ-
ment-focused scales. The study incorporates an innovative methodological approach through the combined appli-
cation of Psychological Network Analysis (PNA) and Confirmatory Factor Analysis (CFA) via Covariance-Based Struc-
tural Equation Modelling (CB-SEM). This allows for more robust cross-validation than conventional procedures and
further differentiates the study (Van Bork et al., 2021). Additionally, the development of a more robust and com-
prehensive scale that can capture different cultural and geographical realities is pursued, thereby establishing a
methodological foundation for future comparisons.

2 LITERATURE REVIEW

2.1 Sustainable tourist behaviour

Tourist behaviour, such as motivations, attitudes and intentions, has been extensively studied in the academic
literature. In recent decades, along with the rise of sustainability studies, efforts have been made to link how
tourists demonstrate responsible behaviours towards the environmental, social, and economic needs of their sur-
roundings. Nevertheless, researchers continue to struggle to find a consensual definition of sustainable tourist
behaviour (John, 2020). Early contributions to the progression of the sustainable behaviour concept were more
oriented towards environmental impacts, employing terms such as “ecological”, “pro-environmental”, “green”, and
“eco-friendly”, emphasizing the role of awareness and responsibility in caring for nature (Li et al., 2023; Maclnnes
et al., 2022; Schonherr, 2024).
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Sustainable behaviour, from an environmental perspective, is understood as meeting the needs of tourists without
compromising the ecosystem degradation (Butnaru et al., 2022). Other contributions have highlighted the social
and cultural aspects of sustainable behaviour. For instance, Holmes et al. (2021), Pinho and Gomes (2023), and
Sharma (2024) define sustainable behaviour as a set of pro-environmental and altruistic actions aimed at con-
serving natural and social resources. Li et al. (2024) and Wang et al. (2023) emphasise that the adoption of
sustainable behaviour seeks to contribute meaningfully to the long-term well-being of individuals within their en-
vironment. Furthermore, the social benefits derived from such behaviours include the strengthening of social co-
hesion through the promotion of collective values, as well as the mitigation of injustices, inequalities, and conflicts,
both within broader communities and among vulnerable groups and social minorities (Li et al., 2024; Pinho &
Gomes, 2023; Wang et al., 2023). In terms of cultural aspects, studies have focused on how tourists express their
respect for traditions, customs, and people, their interest in learning about the local culture, and their responsibil-
ity and care towards cultural heritage sites (Li et al., 2022).

Furthermore, Nickerson et al. (2016) indicate that tourists with sustainable behaviour fulfil a triple objective, which
not only fosters environmental and social improvement but also supports the local economy. Similarly, Chandran
etal. (2021) argue that sustainable behaviour is demonstrated when tourists' actions enhance cultural exchange,
promote social integrity, support local economic development and cause minimal damage to the environment.
Based on these aspects, it can be said that sustainable behaviour encompasses a set of actions and decisions
made by individuals or groups aimed at minimizing negative environmental impacts, promoting social equity, and
ensuring long-term economic viability (Dodds & Holmes, 2023; Holmes et al., 2021). For tourism activity, it is
desirable for tourists and other actors to adopt sustainable behaviours. This is particularly desirable as it can
generate significant benefits while ensuring the long-term viability of tourism. For instance, when tourists adopt
sustainable behaviours, they contribute to environmental conservation and resource preservation, promote social
well-being, support the local economy, and foster the respectful dissemination of local culture (Holmes et al.,
2021; Wut et al., 2023).

2.2 Theoretical perspectives on sustainable tourist behaviour

Several theories provide insights into how and why individuals adopt sustainable behaviour. Among them, Envi-
ronmental Identity Theory posits that individuals’ identification with nature environment influences their willing-
ness to engage in sustainable practices (Clayton, 2003). From this perspective, individuals who view the environ-
ment as an integral aspect of their personal identity are more likely to adopt environmentally friendly habits, such
as reducing plastic usage or supporting conservation initiatives (Clayton, 2003). Similarly, Responsibility Attribu-
tion Theory suggests that when individuals perceive themselves as having an active role in causing or mitigating
a problem, they are more inclined to adopt behaviours that benefit the natural and social environment (Weiner,
1985). In contrast, Value Theory examines the role of altruistic and biospheric values in shaping decisions and
behaviours (Schwartz, 1977; Schwartz et al., 2012). Within the context of sustainability, individuals who prioritise
these values demonstrate a greater willingness to forgo personal benefits in favour of collective well-being and
environmental preservation. In the design of scales, it is imperative to consider identity fusion with nature, the
perception of individual responsibility, and the prioritisation of altruistic values. This is done in order to capture
deep motivations and predict sustainable behaviours that extend beyond simple social conformity.

Social Norm Theory highlights the influence of descriptive norms (perceptions of what others do) and injunctive
norms (perceptions of what others expect) on sustainable behaviour (Cialdini et al., 1990). For instance, individu-
als who observe others recycling regularly are more likely to adopt this behaviour due to perceived social norms.
A broader framework is offered by the Value-Belief-Norm Theory (Stern et al., 1999). According to this theory,
individuals who prioritise altruistic or biospheric values—centred on the well-being of others or nature—and who
perceive threats to these values, develop internal beliefs and norms that drive sustainable actions (Lind et al.,
2015; Stern et al., 1999). Consequently, individuals who feel a heightened moral responsibility to protect the
environment are more inclined to engage in behaviours such as recycling, reducing energy consumption, or par-
ticipating in green community initiatives (Passafaro et al., 2015; Wang et al., 2023). Drawing upon Social Norm
Theory and Value-Belief-Norm Theory, the integration of external and internal factors indicates that sustainable
tourism behaviour is contingent not solely on perceived social acceptability, but also on the extent to which indi-
viduals have internalised sustainability values. Items that measure both predisposition and concrete manifesta-
tions of sustainable behaviours should be considered on a scale, as this is crucial for designing intervention strat-
egies in responsible tourism.
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The Theory of Reasoned Action posits that intention is the primary determinant of an individual’s behaviour
(Fishbein & Ajzen, 1975). According to this theory, behavioural intentions are shaped by two key factors: attitudes
towards the behaviour and subjective norms. Attitudes reflect an individual’'s evaluation of the outcomes of a
particular action, while subjective norms represent the individual’s perceived obligation to conform to the expec-
tations of significant social actors. These norms are shaped by normative beliefs aligned with social and moral
values, tempered by personal motivations (Fishbein & Ajzen, 1975). This approach not only considers intentions,
but also exposes the tension between personal desire and collective pressure. This foundation is useful for reveal-
ing how sustainability goes beyond ecological awareness, taking root in morality, which broadens its transforma-
tive impact.

Building on the Theory of Reasoned Action, the Theory of Planned Behaviour incorporates the additional concept
of perceived behavioural control as a determinant of behavioural intention (Ajzen, 1985). Perceived behavioural
control refers to an individual’s perception of their ability to perform a specific behaviour, acknowledging the role
of external and internal constraints on behavioural execution. In other words, perceived behavioural control refers
to the extent to which an individual feels capable of performing an action, taking into account both personal re-
sources—such as skills or knowledge—and external factors, such as time, money, or the availability of infrastruc-
ture (Ajzen, 1991). Both the Theory of Reasoned Action and the Theory of Planned Behaviour suggest that individ-
uals are more likely to engage in sustainable behaviours if they hold a positive attitude towards these actions,
perceive that social norms support them, and believe they possess the necessary skills and resources to imple-
ment them (Budeanu, 2007).

This theoretical framework offers a comprehensive understanding of the factors that influence sustainable behav-
iour in tourism. It reveals the coexistence of intrinsic motivations, such as environmental identity, altruism, and a
sense of responsibility towards the biosphere, as well as extrinsic motivations, such as social norms, collective
support, and perceived behavioural control. It also highlights how these motivations interact to influence intention
and action. The fundamentals of the Value-Belief-Norm Theory and the Theory of Planned Behaviour are particu-
larly important for constructing the study, as they enable the design of measurement scales that go beyond merely
describing attitudes and capture the psychosocial factors behind sustainable decisions. Thus, the study proposes
a scale that prioritises sustainable behaviour based on actions. Supported by the theoretical framework, this be-
havioural approach reveals critical discrepancies between words and actions, guiding practical interventions. By
linking identity, ethics, and social pressures to specific behaviours, the study deconstructs the theoretical “why”
and proposes metrics to transform tourism responsibility into tangible, scalable practices. Consequently, sustain-
ability ceases to be an individual aspiration and becomes a measurable and replicable collective pattern.

2.3 Measurement scales of sustainable tourist behaviour

In the scientific literature, several proposals for measuring sustainable behaviour among tourists have been iden-
tified. As shown in Table 1, contributions have used two units of analysis: a) non-resident tourists and b) resident
tourists. This reflects an interest in exploring different types of behaviour. The first type of tourist exhibits sporadic
patterns influenced by fleeting perceptions, while the second type reflects ingrained habits conditioned by territo-
rial ties. Regarding scale validation, methods that treat “sustainable behaviour” as a latent variable are notable,
leading to a tendency to apply structural equation models and integrate techniques such as exploratory and con-
firmatory factor analysis. This consensus highlights the inherent complexity of measuring this construct, which is
why processes that guarantee the psychometric quality of the instruments have been selected.

It should also be noted that researchers have chosen to propose dimensions that encompass sustainable behav-
iour (see Table 1). For instance, Passafaro et al. (2015) adopt an environmental psychology approach to analyse
the profile of the sustainable tourist in terms of their values, attitudes and personality traits. Fermani et al. (2020)
emphasise tourist preferences, considering factors such as the availability of facilities, the characteristics of the
stay, and the level of overcrowding at the destination. Other researchers, such as Chandran et al. (2021), Di Vaio
et al. (2022) and John (2020), focus on environmental, social and economic behaviours as distinct dimensions of
sustainability. However, other authors, including Butnaru et al. (2022), Holmes et al. (2021) and Wang et al.
(2023), treat sustainable behaviour as a unidimensional construct, limiting its measurement to three to eight
indicators.

The adoption of a unidimensional theoretical framework is known to engender a number of significant theoretical
and practical disadvantages. For instance, a scale that exclusively considers environmental aspects, such as eco-
logical care and waste reduction, fails to encompass social dimensions (well-being and local development) and
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economic dimensions (support for local productivity). These dimensions are imperative for a comprehensive un-
derstanding of sustainability. This fragmentation has the effect of preventing the capture of synergies and contra-
dictions between dimensions, thus limiting the predictive capacity and applicability of the results. Furthermore,
the simplification of a complex phenomenon through unidimensional results in the arbitrary disconnection of the
measurement from its systemic nature, as conceptualised within integrative frameworks.

It has been identified that the majority of research in this area is lacking a clear theoretical basis for the proposed
scales. Notwithstanding the efforts and theoretical discussions presented in the studies, only Passafaro et al.
(2015) and Wang et al. (2023) explicitly base their proposed scales on the value-belief-norm theory framework
(Table 1). The absence of explicit connections between theoretical frameworks and proposed scales signifies a
significant impediment to the progression of knowledge in the domain of sustainable tourism. In instances where
studies fail to provide a satisfactory rationale for the operationalisation of theoretical constructs, the replication,
comparison of results and accumulation of scientific evidence can become challenging. Against this backdrop,
new proposals for scales must address the limitations of existing frameworks regarding theorisation, applicability,
and methodological consistency. They must also ensure validity across diverse geographical, cultural, and eco-
nomic contexts. For instance, the key dimensions—environmental, socio-cultural, and economic—can be compre-
hensively integrated through the application of robust theoretical foundations, such as the Theory of Planned
Behaviour or Value-Belief-Norm Theory.

Table 1 - Measurement scales for tourists' sustainable behaviour (continue)
Author Sample Scale Scale Number Scale range Validation Theoretical
denomination dimensions of items test background
7-point Likert
Passa- 141 Resi- -Preferences scale, rar:g—_ .
. : ing from “1 = Principal Value- be-
faro et dent tour- Sustainable -Attitudes ; ) }

. : . 19 strongly disa- axis facto- lief-norm
al. ists from tourist -Personality ree” 10 “7 = rin theo
(2015) Lazio, Italy traits g g v

strongly
agree”
Structural
equation
5-point Likert modelling

621 Resi- -Sustainable scale, rang-

Fermani Sustainable stay features ing from “1 = Explora- .
dent tou- . o : Not speci-
etal. ’ tourist stay -Less-massified 12 strongly disa- tory factor )

rists from o e ap . fied
(2020) scale -Destination fa- gree” to “5 = analysis

Italy - ]

cilities options strongly
agree” Confirma-
tory factor
analysis
-Environmental
expertise Structural
-Environmentally equation
friendly behav- 7-point Likert modelling
294 jour scale, rang-
. Sustainable -Destination spe- ing from “1 = Explora- .
John Tourists of - - . ; Not speci-
ecotourism cific behaviour 20 strongly disa- tory factor )
(2020) Munnar, ; - A - fied
. behaviour -Economically fa- gree” to “7 = analysis
India
vourable behav- strongly
iour agree” Confirma-
-Environmental tory factor
learning behav- analysis
iour
-Destination spe-
cific pro-environ-
mental behav-
our 7-point Likert
-Socially respon- scale. rang-

536 Tour- sible behaviour ; ! “g _ Factorial
Chan- ) . : ing from “1 = -

ists of Sustainable -Environmental ; validity .
dran et ) . . strongly disa- Not speci-

Goa, Mun- tourist behavi- learning behav- 24 o am )
al. ) gree” to “7 = . fied
(2021) nar and our iour strongly Nomologj-

Manali -Culturally fa- agree” cal validity

vourable behav-
iour
-Economically fa-
vourable behavi-
our
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Table 1 - Measurement scales for tourists' sustainable behaviour (conclusion)
Author Samole Scale Scale Number Scale range Validation Theoretical
P denomination dimensions of items test background
7-point Likert Structural
. scale, rang- equation
Holmes 783 Resi- Sustainable ) ing from “1 = modelling )
dent tou- . Not applicable ; Not speci-
etal. ’ travel behavi- L . 8 strongly disa- )
rists from (unidimensional) o am fied
(2021) our gree” to “7 = Conver-
Canada .
strongly gent valid-
agree” ity
Structural
equation
5-point Likert modelling
. scale, rang-
Butnaru 492 Resi- Tourists’ sus- ’ ing from “1 = Explora- :
dent tou- . Not applicable ; Not speci-
etal. ) tainable beha- L . 6 strongly disa- tory factor )
rists from : (unidimensional) o e ; fied
(2022) ; viour gree”to “5 = analysis
Romania
strongly
agree” Confirma-
tory factor
analysis
7-point Likert
S 1,180 Sustainable -Environmental ;cale, rarlg»_
Di Vaio ) o ing from “1 = ) )
Tourists of consumer be- sustainability ; Not speci- Not speci-
etal. : } : ; 12 strongly disa- ) )
Naples, haviour during -Social sustaina- o am fied fied
(2022) . I~ gree” to “7 =
Italy the visit bility
strongly
agree”
5-point Likert Explora-
i scale, rang- tory factor
Devkota 2.82 Tou Sustainable . ing from “1 = analysis .
rists of ) Not applicable ; Not speci-
etal. Bhakta- tourist (unidimensional) 3 strongly disa- fied
(2023) ur. Neal behaviour gree” to “5 = Confirma-
pur, Nep strongly tory factor
agree” analysis
Structural
5-point Likert equation
- scale, rang- modelling
Wang et 320 Resi Environmen- . ing from “1 = Value- be-
dent tou- : Not applicable ; ;
al. rists from tally sustaina- (unidimensional) 3 strongly disa- Conver- lief-norm
(2023) China ble behaviour gree” to “5 = gent and theory
strongly discrimi-
agree” nant valid-
ity

Source: Own elaboration based on the cited authors.

2.4 Dimensions of sustainable tourist behaviour

Sustainable behaviour is a complex and multidimensional construct and therefore cannot be limited to just the
environmental component (Li et al., 2022). Sustainable tourist behaviour is based on the integration and interac-
tion of ecological, socio-cultural, and economic dimensions to achieve a positive impact on the visited destinations
(Chandran et al., 2021; Di Vaio et al., 2022; Holmes et al., 2021; John, 2020; Li et al., 2022). In this sense,
ecological or pro-environmental behaviour refers to the practices that tourists adopt in order to minimize harm to
the environment and promote sustainability at the destination (Juvan & Dolnicar, 2016; Maclnnes et al., 2022).
This type of behaviour is rooted in awareness and responsibility towards the protection of natural resources, bio-
diversity, and the health of the global ecosystem (John, 2020). Therefore, actions include using or purchasing
environmentally friendly products, reducing carbon footprints, conserving water resources, responsibly using en-
ergy and fuels, promoting recycling and reuse, selecting eco-friendly establishments and services, as well as avoid-
ing food waste and environmental pollution (Chandran et al., 2021; Di Vaio et al., 2022; John, 2020).

On the other hand, sociocultural behaviour is observed in the way tourists interact with local communities. This
behaviour is crucial to ensuring that tourism has a positive impact on local cultures and social cohesion (Di Vaio
et al., 2022; Li et al., 2022; Li et al., 2024). This behaviour includes respect for the customs, traditions, and
lifestyles of residents, interest in learning about the local culture, and participation in activities that contribute to
social returns and local development (Chandran et al., 2021; Holmes et al., 2021; Li et al., 2022). Meanwhile,
economic behaviour refers to the decisions and practices related to spending and economic activities of tourists
during their travels. This behaviour has a direct impact on the local economy of the destination and involves un-
derstanding how spending decisions affect local businesses, employment creation, and economic development
(John, 2020). For example, this behaviour is observed when tourists support the local economy by purchasing fair-
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priced products (without bargaining), buying souvenirs or handicrafts, preferring to consume in local establish-
ments, and making voluntary contributions to maintain tourist attractions (Chandran et al., 2021; Di Vaio et al.,
2022; Holmes et al., 2021; John, 2020).

3 METHODOLOGY

3.1 Scale validation protocol

The research adhered to the protocol and recommendations outlined by Boateng et al. (2018), Fenn et al. (2020)
and, Sireci and Benitez (2023) to validate the proposed measurement scale. The process involved three main
stages: instrument design, data collection, and data processing. The instrument design phase required the iden-
tification of dimensions and indicators through an extensive literature review, content validation by subject matter
experts, and a pilot test. Data collection involved selecting the appropriate type of survey and determining the
sample size to ensure robust data for subsequent statistical analyses. The data processing phase employed cross-
validation, integrating Psychological Network Analysis (PNA) and Confirmatory Factor Analysis (CFA) via Covari-
ance-Based Structural Equation Modelling (CB-SEM). This approach provided a deeper understanding of the struc-
ture and validity of the measurement scale (Van Bork et al., 2021).

3.2 Instrument design

Through literature review, three dimensions were identified: ecological behaviour, sociocultural behaviour, and
economic behaviour (Chandran et al., 2021; Di Vaio et al., 2022; Holmes et al., 2021; John, 2020; Li et al., 2022;
Lietal., 2024). The study focused on these classic dimensions of sustainable behaviour as these are fundamental
pillars established in seminal literature such as the Triple Bottom Line and regulatory frameworks such as the
United Nations Sustainable Development Goals (SDGs). There is a widely supported academic consensus, backed
by previous research, which facilitates the comparability and replicability of results. However, the parsimonious
approach meant that the initial model was limited to widely accepted dimensions, ensuring content validity and
avoiding the inclusion of constructs that have not yet been empirically consolidated (e.g. digital governance or
tourism ethics, which vary according to cultural context). However, aspects such as “ethics” or “technology” require
more complex conceptual frameworks and are usually addressed in specific studies as external variables. This
approach ensures that the scale is rigorous and applicable in diverse contexts without sacrificing validity for prem-
ature breadth.

In a preliminary stage, the instrument was evaluated by academic peers who are experts in sustainable tourism
behaviour and the design of measurement instruments. These experts were researchers from public and private
universities in Mexico who had more than ten years' experience of actively participating in the publication of meas-
urement instruments. During the content validation process, the experts verified that the indicators were clearly
worded, unambiguous and relevant to the intended measurement. This significantly contributed to ensuring that
the language used was appropriate and understandable in the field of application. The original instrument con-
sisted of 22 indicators, five of which were removed as they were not sufficiently clear or relevant.

In a next phase, the instrument underwent a pilot test with 50 participants. In this stage, the viability of the indi-
cators and the six-point Likert scale was assessed, ranging from 1 “strongly disagree”, 2 “moderately disagree”,
3 “slightly disagree”, 4 “slightly agree”, 5 “moderately agree, to 6 “strongly agree”. A six-point scale was employed
as it eliminates the “neutral” option, which may obscure respondents' opinions regarding the attributes under
evaluation. By removing this intermediate choice, participants are compelled to select either a positive or negative
response, thus minimising the potential for ambiguous answers. The adoption of a six-point scale also ensures an
adequate level of sensitivity for assessing each attribute, thereby enhancing the scale's reliability and validity
(Taherdoost, 2019). This approach is particularly advantageous when investigating topics such as sustainable
behaviour, where obtaining a clear position from respondents is essential. No indicators were eliminated during
the pilot test, but the wording of two items was modified to ensure clarity and consistency with the dimension they
intended to measure.

As shown in Table 2, the final instrument consisted of 17 indicators. The ecological behaviour dimension included
seven indicators that reflect the actions tourists take to reduce their environmental impact during their stays or
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vacations. Meanwhile, the sociocultural behaviour dimension consisted of six indicators related to tourists' inter-
actions with the local community and culture. In contrast, the economic behaviour dimension included only four
indicators regarding the economic support tourists provide to the locality.

Table 2 - Operationalisation of the Sustainable Tourist Behaviour Scale (STBS)

Dimension ID Indicator Author

EB_01 | avoid using plastic or disposable products

| avoid using personal care products (soap, toothpaste, sunscreen, makeup,

EB_02 among others) that are harmful to the environment
Ecological EB_03 | avoid disturbing or harming the local flora and fauna gggii;an etal.
:);él)awour EB_04 | avoid taking plants or animals from the destination Di Vaio et al. (2022)
John (2020
EB_05 | avoid wasting resources (water, electricity, fuels, food) ( )
EB_06 For transportation, | prefer walking, biking, or other low-impact options
EB_07 | dispose of waste properly
SCB_01 | respect the local culture (customs and traditions)
SCB_02 | am interested in learning about the local culture
) L . ) Chandran et al.
Sociocultu- SCB_03 | engage in activities that benefit the local community (2021)
ral behavi- SCB_04 Before taking photographs of other people or places, | ask for permission Divaio et al. (2022)
our (SCB) Li et al. (2022)
SCB_05 | interact respectfully with other (residents and other tourists) Li et al. (2024)
| take care of the community’s cultural heritage (archaeological sites, monu-
SCB_06
ments, etc.)
ECB_01 | buy products or services at fair prices Chandran et al.
Economic ECB_02 | buy food from local establishments (2021)
behaviour Di Vaio et al. (2022)
(ECB) ECB_03 | purchase local souvenirs and crafts Holmes et al. (2021)
ECB_04 | contribute financially or make donations to help maintain the destination John (2020)

Source: Own elaboration based on the cited authors.

3.3 Data collection

The survey was the data collection technique employed. The instrument was self-administered using Google Forms
from May to August 2024. The fieldwork adhered to an ethics protocol based on the criteria from the American
Psychological Association (APA, 2019) concerning anonymity, confidentiality, and academic use of the data pro-
vided by participants. This was a hon-probability sample, as participants did not have the same opportunity to be
selected. Selection criteria for participants were: a) being of legal age (over 18 years old), b) residing within the
State of Mexico, ¢) having recently made a tourist trip (within the last month from the time of the survey), d) having
stayed overnight at the destination, and e) acknowledging that they display sustainable behaviours in their travels.
These control criteria were vital to ensure the tourist profile of the respondents. In total, 438 responses were
obtained, but 17 records were eliminated as they did not meet the established criteria.

The Mahalanobis distance test was applied to identify possible multivariate outliers that could distort the analysis.
Although 63 observations were identified as exceeding the critical threshold (x2(17) = 27.590; p < 0.050), it was
decided to retain the entire sample (n = 421) as these cases did not significantly influence the model parameters.
Cook's distance was also applied to support this decision, with values ranging from <0.001 to 0.040 — well below
the commonly accepted threshold of 0.500. This indicates that, while there are statistically significant outliers,
none have a disproportionate influence on the estimation of structural coefficients. In Psychological Network Anal-
ysis (PNA), outliers may represent valid subpopulations and removing them would artificially homogenise the net-
work, obscuring relevant variability. In Confirmatory Factor Analysis (CFA) via Covariance-Based Structural Equa-
tion Modelling (CB-SEM), given the method's relative robustness to slight deviations from normality, the decision
was made to preserve the integrity of the database to maintain the statistical power and representativeness of
the sample.

Thus, the sample comprised 421 tourists residing in the State of Mexico, Mexico (Table 3). Participants were men
and women aged between 21 to 50 years (86.41%), single (69.17%) and married (26.70%). In terms of educa-
tional level, the majority held high school diplomas and higher-level degrees (77.91%). It was also identified that
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a significant proportion of the respondents are employed in the public and private sectors (70.39%). Regarding
their tourist profile, most travelled within the country (85.92%) for leisure and vacation purposes (90.05%), ac-
companied by family, friends, and partners (92.72%). The primary mode of transportation was their own vehicle,
followed by air travel and public transportation. Their stays lasted an average of two to ten days (78.64%), and
more than half of the tourists reported an average personal spending of between $300 and $500 US dollars
(71.36%).

Descriptive statistics suggest the possibility of bias in the representativeness of the State of Mexico's regular
population. This is because the sample is non-probabilistic, meaning that other profiles have been excluded. The
sample mainly comprises young singles with secondary or higher education, and therefore does not necessarily
reflect the actual demographic distribution. Furthermore, the predominance of domestic travel and moderate
spending could exclude less advantaged socioeconomic groups. These patterns suggest an overrepresentation of
specific segments. Therefore, caution should be exercised when extrapolating the results.

Table 3 - Sample characterization (n = 421) (continue)
Variable Category Frequency (n) Percentage (%)
Gender Male 179 43.45
Female 242 58.74
From 18 to 20 years old 22 5.34
From 21 to 30 years old 113 27.43
Age From 31 to 40 years old 151 36.65
From 41 to 50 years old 92 22.33
From 51 to 60 years old 32 7.77
Over 61 years old 11 2.67
Single 285 69.17
Marital status Married 110 26.70
Other 26 6.31
Student 42 10.19
Household activities 29 7.04
Occupation Public sector employee 148 35.92
Private sector employee 142 34.47
Trader, own business or entrepreneur 51 12.38
Other 9 2.18
SB(?;;%:;evel (elementary and middle 12 201
Upper intermediate level (high school 102 24.76

. or equivalent)
Level of studies

Highgr level (bgchelor's degree, engi- 219 53.16
neering, technical careers)
Grad_uat_e level (master's, doctorate and 88 21.36
specialties)
. Internal (in-country travel) 354 85.92
Tourist type
International (travel outside the country) 67 16.26
Leisure or vacation 371 90.05
Main reason for visiting Business, commerce or work 39 9.47
Other 11 2.67
Alone 31 7.52
Partner 99 24.03
Company during visit Family 182 44.17
Friends 101 24.51
Acquaintances 8 1.94
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Table 3 - Sample characterization (n = 421) (conclusion)
Variable Category Frequency (n) Percentage (%)
From 2 to 5 days 164 39.81
Length of stay From 6 to 10 days 160 38.83
From 11 to 15 days 75 18.20
More than 15 days 22 5.34
Public transportation (bus) 102 24.76
Mode of transportation to Airplane 112 27.18
destination Borrowed or rented vehicle 65 15.78
Own vehicle 142 34.47
Less than $100 8 1.94
From $101 to $200 19 4.61
From $201 to $300 38 9.22
Average spending during _From $300 to $400 164 39.81
stay per person (in US From $401 to $500 130 31.55
dollars) From $501 to $600 32 7.77
From $601 to $700 13 3.16
From $701 to $800 13 3.16
More than $801 4 0.97

Source: Own elaboration.
3.4 Data processing

Two distinct approaches were used for scale validation: a) network model and b) latent variable model (Van Bork
etal., 2021). For the network model, Psychological Network Analysis (PNA) was employed, as it offers an innovative
way to explore and confirm the internal structure of a scale, providing additional information beyond traditional
validation methods such as factor analyses. The network model approach is based on the idea that indicators
(observable variables) engage in mutual (causal) interactions and are not dependent on a common latent variable
(Borsboom et al., 2021; Van Bork et al., 2021). This research recognizes that different sustainable behaviours are
complex psychological constructs, and therefore aims to explore the relationships and dynamics among them
(Hevey, 2018). In the latent variable model approach, Confirmatory Factor Analysis (CFA) was used via a Covari-
ance-Based Structural Equation Modelling (CB-SEM) (Hair et al., 2017; Rogers, 2024). This approach, unlike the
network model, assumes that a set of indicators (observed variables) reflect an underlying construct, thereby
acknowledging the multidimensionality of the construct.

As seen, these two approaches stem from opposing ideas but can be complementary for understanding complex
psychological phenomena. The network model assumes that observed variables behave like a causal network
(Borsboom et al., 2021; Rocco et al., 2024; Van Bork et al., 2021). In the latent variable model, the shared vari-
ance of observed variables reflects a latent construct (Hair et al., 2018; Rios & Wells, 2014). Therefore, the com-
bination of approaches does not seek an equivalent interpretation; rather, the goal is to analyse the differences
in outcomes to broaden the theoretical perspective of the construct in question. Data processing utilized the sta-
tistical software JASP, SPSS and R (bootnet package).

4 RESULTS
4.1 Psychological Network Analysis (PNA)

An EBICglasso model was established, which consists of a regularized Gaussian Graphical Model (GGM) combined
with the Extended Bayesian Information Criterion (EBIC). The tuning parameter was set to 0.500 to achieve a more
parsimonious and easier-to-interpret network (i.e., fewer edges with greater specificity and sensitivity) (Rocco et
al., 2024). The network comprised 17 nodes and 80 non-zero edges out of 136, representing 41.2% of the con-
nections present. With these results, it can be said that the network facilitates the identification of the most im-
portant connections, as it is neither extremely dense nor too sparse. To ensure the stability of centrality as a
validity criterion, it was estimated with the CS-coefficient, which represents the maximum proportion of cases that
can be discarded. It is sought that the coefficient of a network exceeds the threshold of 0.250 and preferably
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greater than 0.500 (Hevey, 2018; Epskamp et al., 2018). A bootstrapping analysis of 1,000 samples was per-
formed, yielding a CS-coefficient of 0.730 for expected influence, suggesting that it is a stable indicator of central-
ity (Burger et al., 2023).

Figure 1 shows the nodes (indicators) and their various edges (connections) among them. The thickness and
intensity of the edge correspond to the strength of that relationship. In this regard, the relationship between the
nodes “l am interested in learning about the local culture” (SCB_02) and “I engage in activities that benefit the
local community” (SCB_03) stand out. The relationships between the nodes “I avoid using plastic or disposable
products” (EB_01) and “l avoid using personal care products that are harmful to the environment” (EB_02), and
between “l buy products or services at fair prices” (ECB_01) and “l buy food from local establishments” (ECB_02)
also appeared as important.

Figure 1 - Psychological network

ECB_04

® Ecological behaviour (EB)
@ Socio-cultural behaviour (SCB)
o Economic behaviour (ECB)

Note: The thickness and intensity of the edge correspond to the strength of that relationship.
Source: Own elaboration.

Continuing with the analysis, the level of importance of each node was determined through centrality metrics:
betweenness, closeness, strength, and expected influence (Borsboom et al., 2021; Epskamp et al., 2018). The
centrality metrics are presented as standardized values (z-scores) (Table 4; Figure 2). Betweenness measures
how often a node acts as a bridge between two other nodes. Thus, a node with high betweenness is crucial for
communication within the network. The node “I interact respectfully with other (residents and other tourists)”
(SCB_05) has the highest value, followed by “I purchase local souvenirs and crafts” (ECB_03) and “I dispose of
waste properly” (EB_07). However, the nodes “l avoid taking plants or animals from the destination” (EB_04) and
“l avoid disturbing or harming the local flora and fauna” (EB_03), due to their negative values, do not facilitate
connection between other behaviours in the network.

Closeness measures how close a node is to other nodes in the network, calculated as the inverse of the sum of
the shortest distances from a node to all others. In this case, it is observed that the nodes “I buy food from local
establishments” (ECB_02), “I purchase local souvenirs and crafts” (ECB_03), and “l interact respectfully with other
(residents and other tourists)” (SCB_05) have the highest values, suggesting that these nodes are closely con-
nected throughout the network. In contrast, the node “I avoid disturbing or harming the local flora and fauna”
(EB_03) is the most isolated in the network.

The strength metric is the sum of the magnitudes of all connections of a node, reflecting the total intensity of its
relationships. As seen, “I engage in activities that benefit the local community” (SCB_03) and “I buy food from
local establishments” (ECB_02) have the highest strength, indicating that they are strongly connected with many
other nodes. Additionally, expected influence considers not only the strength of the connections but also their
direction, helping to identify whether a node has a positive or negative impact on the network. As observed, the
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same nodes (SCB_03 and ECB_02) have the highest values, suggesting they have considerable positive influence
on the network.

The nodes “l avoid disturbing or harming the local flora and fauna” (EB_03), “l avoid taking plants or animals from
the destination” (EB_04), and “lI contribute financially or make donations to help maintain the destination”
(ECB_04) have negative values, which could indicate that these nodes exert negative influence on the network.
This result reveals a fundamental tension: tourists prioritise visible actions, such as recycling, over those they
perceive as restrictive, such as limiting interaction with nature, or economically costly, such as donations. This
highlights a bias towards “comfortable” sustainability. This suggests that although certain sustainable practices
are valued in theory, they are the first to be sacrificed when they conflict with the desired tourist experience. This
phenomenon may be attributed to characteristics inherent to the sample or the specific context, or to the complex
interaction of these behaviours with other nodes in the network.

Table 4 - Centrality measures per node

Node Betweenness Closeness Strength Expected influence
EB_01 0.173 0.596 0.647 0.647
EB_02 -0.219 -0.128 -0.026 -0.026
EB_03 -1.200 -1.675 -2.182 -2.182
EB_04 -1.200 -1.445 -1.907 -1.907
EB_05 -0.023 -0.021 0.514 0.514
EB_06 -0.612 -0.038 0.466 0.466
EB_07 1.350 0.718 0.856 0.856

SCB_01 -0.808 -1.149 -0.682 -0.682
SCB_02 -0.219 -0.521 -0.038 -0.038
SCB_03 0.369 -0.275 1.304 1.304
SCB_04 -1.004 -0.645 0.344 0.344
SCB_05 2.135 1.321 0.638 0.638
SCB_06 -1.004 -0.592 -0.063 -0.063
ECB_01 0.173 0.728 0.476 0.476
ECB_02 0.565 1.627 1.000 1.000
ECB_03 1.742 1.681 0.082 0.082
ECB_04 -0.219 -0.183 -1.427 -1.427

Source: Own elaboration.

Figure 2 - Centrality plot

Betweenness Closeness Strength Expected Influence
ECB_04-
ECB_03-
ECB_02-
ECB_01-+
SCB_06-
SCB_05-
SCB_04 -
SCB_03-
SCB_02 -
SCB_01+
EB_07-
EB_06 -
EB_05-
EB_04 -
EB_03-
EB_02-
EB_01-
1 0 1 2 1 0 1 2 1 0 1 2 1 0 1

Source: Own elaboration.

RBTUR, S&o Paulo, 19, e-3161, 2025 13



Sustainable Tourist Behaviour Scale (STBS): A Proposal

4.2 Confirmatory Factor Analysis (CFA)

Regarding validation from the latent variable model approach, a Confirmatory Factor Analysis (CFA) was first ap-
plied to verify the fit between the empirical data and the proposed theoretical model (Rogers, 2024). In this sense,
the Kaiser-Meyer-Olkin (KMO) test yielded a value of 0.954 (Kaiser, 1974), while Bartlett's sphericity test was
significant (x2 = 5,128.088; df = 136; p < 0.001) (Bartlett, 1950). The KMO value is considered excellent, indicat-
ing high sample adequacy and consistent underlying patterns. The significance of Bartlett's test shows that the
correlation matrix is not an identity matrix, which statistically justifies the feasibility of factor analysis. Thus, the
structure confirmed the existence of three dimensions in the scale: ecological behaviour, sociocultural behaviour,
and economic behaviour (Figure 3).

Flgure 3- Conflrmatory Factor Analysis (CFA)
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~,
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Source: Own elaboratlon

Cronbach's alpha («) and McDonald's omega (w) were utilised for the reliability analysis. As demonstrated in Table
5, the coefficients o and w exceeded 0.700 (Table 5), thereby signifying that there is internal consistency and
stability among the indicators that constitute each dimension (Cronbach, 1951; McDonald, 1970). Moreover, the
criterion for convergent validity was met, as each dimension obtained an Average Variance Extracted (AVE) value
greater than 0.500 (Table 5); this means that more than 50% of the variance of the items is explained by the
underlying construct (Hair et al., 2018). Discriminant validity was reviewed using both the Fornell-Larcker criteria
and the Heterotrait-Monotrait Ratio (HTMT). In the first instance, it was observed that the square root of the Aver-
age Variance Extracted (AVE) was higher than the correlation values (Table 5). In the second case, the values were
found to remain below 0.900 (Table 5), ensuring that each construct of the scale is effectively distinct from the
others (Hair et al., 2017). Therefore, the data presented indicate that the dimensions of the sustainable tourist
behaviour scale have high reliability and good convergent and discriminant validity.
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Table 5 - Reliability, convergent, and discriminant validity

Correlations Fornell-Larcker and Heterotrait-Monotrait

Dimension Coefficient Coefficient AVE Ratio (HTMT)
« © EB SCB ECB

Eoologieal 0912 0913 0.597 0.772% 0.827 0.686
behaviour (EB)
Sociocultural
behaviour 0.893 0.897 0.585 0.750 0.764* 0.778
(SCB)
Economic
behaviour 0.915 0.918 0.737 0.642 0.710 0.858*
(ECB)

Note: *Square root of Average Variance Extracted (AVE). Fornell-Larcker= Values are presented at the bottom of the diagonal. Heterotrait-
Monotrait Ratio (HTMT)= Values are presented at the top of the diagonal.
Source: Own elaboration.

To select the statistical technique for evaluating the structural model, the normality of the data was first reviewed
through skewness and kurtosis. The indicators show a normal approximation as their skewness and kurtosis val-
ues fell within the range of -2 to +2 (Table 6). Thus, Covariance-Based Structural Equation Modelling (CB-SEM)
was selected. Covariance-Based Structural Equation Modelling (CB-SEM) is preferred to Partial Least Squares
Structural Equation Modelling (PLS-SEM) when the aim is to validate an established theory using reflective indica-
tors, since it prioritises the overall fit of the model by employing robust indices. This ensures that the proposed
structure accurately reproduces the observed covariance matrix. Unlike Partial Least Squares Structural Equation
Modelling (PLS-SEM), which takes a predictive approach, Covariance-Based Structural Equation Modelling (CB-
SEM) is confirmatory and assumes normality, correcting for measurement error. This makes it possible to offer
more accurate estimates of factor loadings and relationships between constructs. Therefore, it is a robust and
widely recommended method for validating scales in behavioural research, particularly when the aim is to evaluate
the psychometric quality of an instrument based on a robust theory.

Table 6 - Descriptive and normality of indicators

Indicator Mean Standard deviation Skewness Kurtosis
EB_O1 4.986 1.125 -1.291 1.850
EB_02 4.824 1.124 -1.013 1.019
EB_03 4.905 1.115 -0.971 0.909
EB_04 4.791 1.114 -0.897 0.706
EB_05 4.910 1.147 -1.202 1.403
EB_06 4.755 1.161 -1.018 0.970
EB_0O7 4.848 1.138 -1.119 1.239

SCB_01 4.800 1.174 -1.096 0.951

SCB_02 4.729 1.257 -0.932 0.333

SCB_03 4.724 1.157 -0.866 0.304

SCB_04 4.781 1.187 -0.909 0.371

SCB_05 4.786 1.249 -1.131 1.088

SCB_06 4.786 1.155 -0.999 0.824
ECB_01 4.423 1.277 -0.685 -0.033
ECB_02 4.449 1.258 -0.736 0.103
ECB_03 4.461 1.299 -0.660 -0.256
ECB_04 4.378 1.308 -0.545 -0.300

Source: Own elaboration.

Three models were compared: the unidimensional AFC model, the three-dimensional AFC model, and the three-
dimensional AFC via CB-SEM model (Table 7). A chi-square difference test was performed between the unidimen-
sional and three-dimensional AFC models, revealing a significant difference (Ax3(3) = 400.182; p < 0.001). This
indicates that the three-dimensional AFC model significantly better fits the data, while the unidimensional AFC
model was rejected due to its poor fit. Regarding the comparison between the three-dimensional AFC model and
its structural version (CB-SEM), they have the same degrees of freedom. Therefore, the chi-square difference test
was not applied. However, the fit indices favour the CFA via CB-SEM model, which has superior values for CFl
(0.949), TLI (0.940) and RMSEA (0.073), among others. This provides stronger evidence that the chosen structure
is the best representation of the data among reasonable alternatives.

RBTUR, S&o Paulo, 19, e-3161, 2025 15



Sustainable Tourist Behaviour Scale (STBS): A Proposal

In evaluating the structural model, Maximum Likelihood (ML) estimation was employed in conjunction with the
Satorra-Bentler correction (Satorra & Bentler, 2010). Although the data showed an approximately normal distribu-
tion, this strategy was employed to enhance the robustness of the fit and inference statistics, particularly in the
event of slight deviations from normality or heteroscedasticity, which could impact the precision of the results in
large samples. Consequently, the ratio of chi-square to degrees of freedom (x2/df) indicated an adequate model
fit, with a value below 3. Additionally, the GFI, CFI, TLI, NNFI, NFI, RFI, IFl, and RNI indexes were all > 0.900, and
the RMSEA and SRMR were < 0.080, indicating that the model fits the data correctly (Table 7) (Hair et al., 2017;
Hu & Bentler, 1999). On the other hand, Hoelter's critical N suggests that with a confidence level of 99% (a =
0.010), a minimum sample size of 175 observations is required to consider the model adequate. In this case, the
criterion is met as the sample exceeds the calculated value (n = 421).

Table 7 - Model fit

Index Recommen- » CFA . ThgeF: di- CFA viz.a CB-SFM
ded value unidimensional mensional Three-dimensional
Chi-square (x2) 739.871 339.689 264.847
Degrees of freedom (df) - 119 116 116
x2/df <3 6.217 2.928 2.283
Goodness of Fit Index (GFI) > 0.900 0.801 0.909 0.975
Comparative Fit Index (CFI) > 0.900 0.851 0.946 0.949
Tucker-Lewis Index (TLI) > 0.900 0.830 0.937 0.940
Bentler-Bonett Non-normed Fit Index (NNFI) > 0.900 0.830 0.937 0.940
Bentler-Bonett Normed Fit Index (NFI) > 0.900 0.828 0.921 0.928
Bollen's Relative Fit Index (RFI) > 0.900 0.804 0.908 0.916
Bollen's Incremental Fit Index (IFl) > 0.900 0.852 0.947 0.949
Relative Noncentrality Index (RNI) >0.900 0.851 0.946 0.949
FRO'\(/)ItSI\éI;an Square Error of Approximation <0.080 0111 0.068 0.073
Standardized Root Mean Square Residual <0.080 0.060 0.044 0.039
(SRMR)
Hoelter's critical N (o = 0.010) 90.791 192.289 174.513

Source: Own elaboration.

Continuing with the Covariance-Based Structural Equation Modelling (CB-SEM) analysis, it is observed that the
lambda (A) values of the indicators reflecting the first and second-order variables are highly significant (z > 2.580;
p < 0.001) and exceed the recommended minimum of 0.700 (Table 8), evidencing a greater proportion of ex-
plained variance (Hair et al., 2018). Moreover, the determination coefficients R2 of all indicators are greater than
0.500 (Table 8), demonstrating fidelity in measurement (Hair et al., 2018). Based on these results, the structure
of the second-order model can be confirmed (Figure 4).

Table 8 - Structural model coefficients (continue)
Variable Relationship Lambda Standard z-value p-value R2
Level N error

EB — EB_O1 0.808 0.000 * * 0.653
_ EB — EB_02 0.791 0.054 18.266 <0.001 0.626
First order EB — EB_03 0.775 0.053 17.784 <0.001 0.601
EB — EB_04 0.750 0.054 17.017 <0.001 0.563
Ecological behav- EB — EB_05 0.773 0.055 17.699 <0.001 0.597
iour (EB) EB — EB_06 0.746 0.056 16.887 <0.001 0.556
EB — EB_07 0.766 0.055 17.495 <0.001 0.587
SCB— SCB_01 0.731 0.000 * * 0.534
First order SCB — SCB_02 0.769 0.073 15.500 <0.001 0.591
SCB — SCB_03 0.816 0.067 16.487 <0.001 0.665
Sociocultural be- SCB — SCB_04 0.767 0.069 15.464 <0.001 0.588
haviour (SCB) SCB — SCB_05 0.749 0.072 15.089 <0.001 0.561
SCB — SCB_06 0.758 0.067 15.267 <0.001 0.574
First order ECB — ECB_01 0.881 0.000 * * 0.777
ECB — ECB_02 0.913 0.037 27.393 <0.001 0.833
Economic behav- ECB — ECB_03 0.900 0.039 26.676 <0.001 0.811
iour (ECB) ECB — ECB_04 0.733 0.046 18.345 <0.001 0.537
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Table 8- Structural model coefficients (conclusion)
Variable Relationship Lambda Standard z-value p-value R2
Level ()] error
Second order STB — EB 0.861 0.000 * * 0.741
Sustainable tourist STB — SCB 0.949 0.081 12.826 <0.001 0.900
behaviour (STB) STB — ECB 0.793 0.082 13.837 <0.001 0.629

Note: *Regression weights set at 1.
Source: Own elaboration.

Figure 4 - Covariance-Based Structural Equation Modelling (CB-SEM)
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Source: Own elaboration.

In order to facilitate replication and comparison in future research, Table 9 presents the covariance and correlation
matrices between the observable indicators of the instrument applied. These matrices reflect the statistical rela-
tionships between the indicators included in the model and constitute a useful basis for comparative structural
analysis, whether through structural equation modelling or factor analysis. It is important to note that the values
presented in this section are not subject to interpretation. Their inclusion is solely for the purposes of methodo-
logical transparency and to support scientific reproducibility.
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Table 9 - Covariance and correlation matrix of indicators

Indicator EB_O01 EB_02 EB_03 EB_04 EB_05 EB_06 EB_07 SCB_01 SCB_02 SCB_03 SCB_04 SCB_05 SCB_06 ECB_01 ECB_02 ECB_03 ECB_04
EB_O1 1.404 0.834 0.718 0.673 0.781 0.711 0.708 0.667 0.689 0.648 0.683 0.733 0.638 0.589 0.662 0.673 0.532
EB_02 0.602 1.364 0.705 0.561 0.656 0.657 0.647 0.589 0.576 0.578 0.614 0.672 0.623 0.701 0.709 0.757 0.551
EB_03 0.506 0.504 1.437 0.522 0.611 0.579 0.551 0.535 0.433 0.463 0.523 0.647 0.458 0.440 0.513 0.509 0.523
EB_04 0.471 0.399 0.361 1.453 0.635 0.706 0.703 0.627 0.650 0.634 0.648 0.695 0.621 0.544 0.598 0.613 0.551
EB_05 0.575 0.489 0.444 0.459 1.316 0.864 0.884 0.641 0.659 0.701 0.645 0.750 0.706 0.618 0.693 0.652 0.659
EB_06 0.517 0.485 0.416 0.505 0.649 1.347 0.901 0.606 0.691 0.706 0.692 0.793 0.710 0.617 0.702 0.645 0.626
EB_07 0.525 0.487 0.404 0.512 0.677 0.682 1.296 0.596 0.692 0.668 0.660 0.772 0.747 0.643 0.775 0.677 0.550
SCB_01 0.479 0.429 0.380 0.443 0.476 0.444 0.446 1.379 0.910 0.819 0.763 0.741 0.734 0.699 0.690 0.632 0.665
SCB_02 0.463 0.393 0.287 0.429 0.457 0.474 0.484 0.617 1.579 1.018 0.872 0.792 0.804 0.733 0.816 0.842 0.671
SCB_03 0.473 0.428 0.334 0.455 0.529 0.526 0.507 0.603 0.700 1.338 0.878 0.865 0.793 0.687 0.680 0.674 0.742
SCB_04 0.485 0.443 0.367 0.453 0.473 0.502 0.488 0.548 0.584 0.639 1.409 0.884 0.761 0.715 0.745 0.695 0.771
SCB_05 0.495 0.461 0.432 0.462 0.523 0.547 0.543 0.505 0.505 0.599 0.596 1.559 0.826 0.796 0.848 0.759 0.910
SCB_06 0.460 0.456 0.327 0.440 0.526 0.522 0.561 0.534 0.547 0.586 0.548 0.565 1.369 0.760 0.784 0.723 0.764
ECB_01 0.385 0.465 0.285 0.350 0.418 0.412 0.438 0.461 0.452 0.460 0.467 0.494 0.503 1.666 1.131 1.109 1.014
ECB_02 0.449 0.487 0.344 0.399 0.485 0.486 0.547 0.472 0.521 0.472 0.504 0.545 0.538 0.704 1.550 1.164 0.800
ECB_03 0.438 0.500 0.328 0.392 0.439 0.428 0.459 0.415 0.517 0.449 0.451 0.469 0.477 0.662 0.721 1.681 0.752
ECB_04 0.327 0.344 0.318 0.333 0.418 0.393 0.352 0.412 0.389 0.467 0.474 0.531 0.476 0.573 0.468 0.423 1.883

Note: Variance= Values are presented in bold and on the diagonal. Covariance= Values are presented at the top of the diagonal. Correlation= Values are presented at the bottom of the diagonal.
Source: Own elaboration.
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5 DISCUSSION

Sustainable tourist behaviour is a complex and multidimensional psychological aspect. The combined use of Psy-
chological Network Analysis (PNA) and Confirmatory Factor Analysis (CFA) allowed for the validation and deepening
of understanding of the measurement scale for sustainable behaviour. The decision to employ both approaches
stems from the need for a more comprehensive view of the structure and validity of the construct. In this sense,
the complexity of the construct was approached from the network perspective, where it was possible to observe
that each node or component of sustainable behaviour has various interactions with the rest of the nodes. For
instance, the node related to the proper disposal of waste represents a fundamental pro-environmental action
that interconnects with other sustainable behaviours, such as waste reduction, the use of environmentally friendly
transport, respect for flora and fauna, preservation of cultural heritage, and support for the local economy (Butnaru
etal., 2022; Maclnnes et al., 2022; Gomes & Lopes, 2024). This finding is consistent with other research, where
more basic environmental behaviours facilitate the development of more complex behaviours (Holmes et al.,
2021; Juvan & Dolnicar, 2016; Li et al., 2023; Maclnnes et al., 2022; Schonherr, 2024).

Furthermore, respectful treatment of residents and the purchase of local crafts are essential sociocultural behav-
iours that serve as bridges to other sustainable actions. In this regard, the results converge with Li et al. (2022)
and Wang et al. (2023) as respect and other values towards communities enable greater interest in learning about
the local culture and participating in altruistic activities (Holmes et al., 2021). Meanwhile, nodes with greater
closeness refer to economic contributions to the locality, and thus are closely connected and can be considered
influential behaviours (Chandran et al., 2021; Di Vaio et al., 2022; Holmes et al., 2021; John, 2020). However, it
is identified that the behaviour with the greatest strength and expected influence in the network revolves around
tourists' active participation in activities with positive impacts on the community (Dodds & Holmes, 2023; Li et al.,
2022; Li et al., 2024). Therefore, the social aspect prevails over the economic aspect, as it is capable of directly
and indirectly modifying the state of many other nodes.

On the other hand, Confirmatory Factor Analysis (CFA) supported the construct's multidimensionality. At this point,
it is observed that sustainable behaviour is a second-order variable, composed of three dimensions (first-order
variables) referring to ecological, socio-cultural, and economic components. In terms of hierarchy, it is found that
sociocultural behaviour reflects the greatest explained variance; this result affirms the need to continue exploring
sustainable behaviours related to tourists' interactions with residents and local culture (Li et al., 2022; Li et al.,
2024; Wang et al., 2023). Another finding is that, within the sample of Mexican tourists, environmental behaviour
appears to be more prevalent than socio-economic and cultural behaviours, a trend that has also been observed
in other studies (Chandran et al., 2021; Di Vaio et al., 2022; John, 2020).

Concerning cross-validation, it was found that the behaviours identified as important (e.g., EB_07, SCB_03, and
ECB_02) by strength and expected influence in the Psychological Network Analysis (PNA) were indicators that
showed high factorial loadings (A\) and determination coefficients (R2) during the Confirmatory Factor Analysis
(CFA), suggesting that they are faithful and central representations of the sustainable tourist behaviour construct.
Moreover, the high centrality of these behaviours in the network also reinforces their importance in the
confirmed factorial structure, indicating that these behaviours are not only central from a network perspective
but are also fundamental to the latent structure.

From a theoretical perspective, this research contributes to consolidating existing frameworks. The proposed scale
aligns with the Value-Belief-Norm Theory, as it links personal values and beliefs with internal norms that drive
individuals to act sustainably (Stern et al., 1999). For instance, items such as “l avoid using plastic or disposable
products” and “I purchase local souvenirs and crafts” reflect biospheric and altruistic values, prioritising environ-
mental and social well-being. Similarly, items such as “l avoid wasting resources” and “I dispose of waste properly”
can be interpreted as expressions of beliefs, as they indicate that individuals act based on their perception that
their behaviour can mitigate negative impacts. Finally, items such as “l interact respectfully with other” and “I
avoid disturbing or harming the local flora and fauna” reflect a moral commitment to respecting the surrounding
environment.

The scale is also aligned with the Theory of Planned Behaviour, as it facilitates the analysis of sustainable behav-
iour through the lens of attitudes, social norms, and perceived behavioural control (Ajzen, 1985; 1991). For ex-
ample, items such as “l avoid using plastic or disposable products” and “I respect local culture” represent positive
attitudes towards environmental conservation, support for the local economy, and cultural respect. Several items
reflect the influence of social and cultural norms in the adoption of sustainable practices. For instance, “l engage
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in activities that benefit the local community” and “I contribute financially or make donations to help maintain the
destination” highlight the role of social expectations in shaping behaviour. The scale also incorporates indicators
that relate to perceived behavioural control, addressing the feasibility of adopting sustainable practices. Examples
include “For transportation, | prefer walking, biking, or other low-impact options” and “I avoid using personal care
products that are harmful to the environment”.

The practical implications of measuring sustainable behaviour lie in controlling the actions of tourists to avoid
affecting residents and destroying the environment. The results offer valuable insights for decision-makers, tour-
ism managers, and local stakeholders interested in promoting sustainable tourism. Clearly, intervention strategies
should prioritise promoting respectful interactions with local communities and strengthening cultural ties between
tourists and residents. Encouraging the purchase of handicrafts, participation in community activities, and cultural
education for visitors can foster other sustainable practices by acting as catalysts for change. Additionally, basic
pro-environmental behaviours, such as proper waste disposal, should be actively promoted as they facilitate the
adoption of more complex practices.

Sustainable behaviours that involve greater effort, cost or restriction (such as protecting flora and fauna or making
financial contributions) are often the first to be sacrificed. This reflects the tension between sustainability princi-
ples and the hedonistic expectations inherent in the holiday experience. To overcome this barrier, tourism design-
ers must reimagine their approach and transform these “sacrificial practices” into opportunities for visitors to
connect with the destination emotionally and morally, while incorporating principles of environmental co-respon-
sibility and social justice. At the level of public policy, these results could inform campaigns to promote behaviours
that are more central and influential, thus maximising the systemic impact on sustainable tourism behaviour as a
whole.

6 CONCLUSION

Studying sustainable tourism behaviour is essential for identifying practices that minimise environmental impact,
strengthen social cohesion and support local economies. This study successfully validated the Sustainable Tour-
ist Behaviour Scale (STBS), a valuable instrument for gauging and encouraging responsible tourism practices.
This is important because sustainable tourism is a strategic global objective aimed at mitigating negative impacts
and promoting responsible practices in tourism destinations. However, achieving this was not without its method-
ological and conceptual challenges, particularly due to the inherent complexity of human behaviour. Human be-
haviour involves intricate relationships between variables. While a scale can capture important patterns, it cannot
fully account for all the interactions and subtleties present in various contexts. Conversely, the study aimed to
develop a more robust, broader scale capable of capturing different cultural and geographical realities for future
comparisons. To this end, the instrument was tested in a specific Mexican context. To extrapolate the results to
other contexts, the scale must be replicated and adjusted to ensure its validity and cross-cultural comparability.
Therefore, the statistical results must be interpreted with caution, recognising the model's and the context of
application's inherent limitations.

6.1 Lines of future research

In contrast to more established disciplines such as psychology or neuroscience, sustainable tourism research is
in urgent need of adopting innovative methodological approaches that capture the multidimensional complexity
of tourism behaviour. The integration of Psychological Network Analysis (PNA) with Confirmatory Factor Analysis
(CFA) via Structural Equation Modelling (CB-SEM) represents a significant advance, as it allows for the simultane-
ous examination of the internal structure of the construct and the relational dynamics between specific behav-
iours, as opposed to traditional approaches that focus exclusively on latent indicators. While the cross-validation
establishes a solid starting point, further work is required to consolidate the psychometric properties of the scale.

In this regard, future research endeavours should adopt longitudinal designs to assess the temporal stability of
indicators. These designs should be complemented by objective behavioural measures, such as geolocation data
or ecological footprint calculations, to enhance the rigour of the research methods and to go beyond the limits of
self-reporting. Furthermore, it is imperative to examine the factorial invariance of the scales across diverse cultural
contexts and levels of tourism development. This would facilitate the identification of which dimensions of sus-
tainable behaviour are universal and which are culturally mediated.
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A particularly promising field of study involves the provision of more extensive explanations regarding the correla-
tion between sustainable behaviour, individual tourist factors (personal values and subjective norms) and contex-
tual variables (such as available sustainable infrastructure, implemented public policies or communication cam-
paigns) with a view to shaping differential behavioural patterns. Furthermore, the analysis of how socio-demo-
graphic characteristics (age, educational level, purchasing power) of tourists moderate the adoption of sustainable
practices should be considered, which would require comparative studies with stratified samples.

A systemic perspective on sustainable tourism necessitates an expansion of the research focus beyond the tourist,
encompassing the study of other key actors, from service providers to regulatory authorities. This would facilitate
the assessment of the extent to which public policies and institutional practices facilitate or inhibit individual sus-
tainable behaviours, thus closing the loop between micro and macro levels of analysis. It is only through the im-
plementation of such a multi-level approach that a comprehensive theory of sustainable tourism can be devel-
oped, which can in turn inform effective interventions.

6.2 Research limitations

This research has its limitations. Although the study included 421 respondents, the non-probabilistic sampling
method and regional focus mean that the results cannot be generalised to other geographical or cultural contexts.
Non-random selection may introduce bias, and focusing on a single region prevents assessment of whether the
scale works equally well in tourist destinations with different economic, regulatory, or social realities. To address
these limitations, it is recommended that the scale be applied to probabilistic and diversified samples, and Multi-
Group Analysis using Structural Equation Modelling (MGA-SEM) be employed to evaluate its validity across various
types of tourists, cultures, and management models. This would enable the cross-cultural robustness of the scale
to be verified and adapted for broader contexts.

On the other hand, while the study proposes a scale with a second-order variable (sustainable behaviour) com-
posed of three dimensions (ecological, sociocultural and economic), it does not include the measurement of the-
oretically related external variables such as environmental awareness, frugality or corporate social responsibility.
This would allow the nomological validity of the scale to be evaluated. Without these measurements, it is impos-
sible to verify whether the dimensions have the expected relationships with related constructs. Therefore, nomo-
logical validation is recommended to provide a stronger theoretical basis and greater capacity to explain or predict
behaviours linked to sustainability.
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