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ARTICLE INFO ABSTRACT

Handling Editor: H. Timmermans Smart Tourist Destinations (STDs) are revolutionising the tourism landscape by leveraging technology to enhance

tourism experiences. Nonetheless, this study shows that little attention has been paid to how tourists’ perceptions

Keywords: impact the use of tourism applications within STDs. To address this gap, the study introduces a unique con-
Loy'alty ) ceptual framework based on the Stimulus-Organism-Response (SOR) model. This approach considers various
:atlsiaino'f destination (STD) aspects, such as social, cultural, physical and environmental stimuli, while also considering satisfaction and
mart tourism destination . . . . . .
SOR theory perceived value as internal responses and loyalty as the ultimate response. A quantitative study of 554 tourists
Stimulus visiting the STD of Caceres was conducted to validate this framework. The findings provide insights into the
Technology relationships among stimuli, mobile apps and loyalty, offering transformative potential for shaping tourists’

attitudes and behaviours. Overall, this study sheds light on the transformative potential of technological solu-
tions in STDs and presents practical implications for destination management and the development of effective

strategies to improve tourism experiences.

1. Introduction

Smart tourism destinations (STDs) are emerging with tremendous
force in the European tourism landscape. An STD is a destination that
obtains information from physical and digital sources that, combined
with advanced technology, makes it possible to offer experiences and
value propositions focused on efficiency, sustainability, and enhance-
ment of the tourist experience (Gretzel et al., 2015).

Most of the research, however, has focused on the study of innova-
tion and competitiveness strategies at the destination as well as the
development of intelligent applications that enrich tourist experiences
for users through new data processing techniques (Gretzel et al., 2015;
Kontogianni and Alepis, 2020). Few studies have focused on analysing
tourists’ perceptions regarding the tourism applications used at an STD
and how these applications condition their attitudes and behaviours
(Tavitiyaman et al., 2021). Some authors in different contexts have
already pointed out the importance of studying factors such as physical,
environmental, social, and cultural stimuli, the perceived value of
tourism applications, the satisfactions experienced by tourists, and the
tourists’ loyalty towards the STD (Cheah et al., 2020; Choi et al., 2020a,
b; Cui and Meng, 2021; Hu et al., 2016; Kumar et al., 2021a; Pizam and
Tasci, 2019; Yuan et al., 2020).

In this sense, STDs have been evaluated through the lens of different
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theories, such as arousal theory (Wang et al., 2020), the technology
acceptance model (Kaplanidou and Vogt, 2006), and social cognitive
theory (SCT) (Afolabi et al., 2021; Rana and Dwivedi, 2015). The
stimulus-organism-response (SOR) theory has been used in the field of
the STD to evaluate the relationship between destination reputation,
place attachment, tourist satisfaction, and search for alternative desti-
nations (Su et al., 2018). Additionally, it has been used to examine the
impact of destination brand communities based on social media, tourist
emotions, and their effects on tourists’ intention to co-create value and
visit the destination (Cheung et al., 2020). To date, there are, however,
no studies of STDs that take into account the effects of different stimuli
on tourists’ satisfaction and perceived value in relation to the mobile
applications they use at their destination and how this, in turn, can in-
fluence behavioural intentions.

Mobile applications within STDs have been recognized as crucial
components in fostering dynamic connections between the destination
and tourists. These technological solutions enable tourists to actively
participate in networked collaborations, effortlessly exchanging re-
sources and information with others. As a result, these mobile applica-
tions have the potential to significantly impact and reshape tourists’
attitudes, behaviors, and overall experiences at the destination, offering
them a transformative and enriched journey (Jovicic, 2017). In recent
years, there has been a proliferation of studies that evaluate the use of
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technological applications at tourist destinations (Coves-Martinez et al.,
2022; Jiang and Mohamed, 2022; Kim et al., 2021; Zhang et al., 2021).
The SOR model has been previously applied in conjunction with tech-
nology and consumer behaviour. For instance, it has been used to
evaluate food delivery apps (Kumar et al., 2021b) or to study the at-
mospheric experience of online stores (Aboubaker Ettis, 2017). Even
studies combining technology and tourism have been assessed through
the SOR theory. For example, Kim et al. (2020) highlight how the use of
virtual reality, prior to visiting a destination, is preceded by stimuli, and
Gao et al. (2023) examine the effects of travel apps on tourists’ in-
tentions, providing information on the impact of different stimuli on
mobile apps. The main objective of this research is to apply SOR theory
to fill an existing gap in the tourism literature on the explanatory power
of physical, environmental, cultural, and social stimuli and how they
affect variables of perceived value and satisfaction with the applications
used at an STD, thereby developing positive intentions of behaviour —
such as loyalty towards the destination. Additionally, it analyses the
direct and indirect effects of stimulus variables on the response variable
of loyalty — all in the context of an STD. By understanding how different
stimuli impact tourists’ perceptions and behaviour, an STD can design
mobile applications that leverage these stimuli and are more effective in
meeting the needs of tourists, enhancing their satisfaction, and
increasing user engagement and their loyalty. Social media sharing and
recommendations from friends offer culturally relevant information and
experiences, among others, and can influence tourist behaviour. Overall,
analysing the effect of perception of stimuli on mobile app usage in STDs
is important for designing effective mobile apps that provide value and
enhance the tourist experience.

In the current tourism context, this study offers a significant contri-
bution by addressing a gap in the tourism literature. The focus of this
research lies in analysing the explanatory power that various perceived
stimuli in an STD, be they social, environmental, physical or cultural,
have on the value and satisfaction obtained through the use of mobile
applications and therefore on loyalty towards the destination in ques-
tion. Thus, this study presents a novel perspective in the tourism liter-
ature that can offer valuable practical implications for destination
management and the creation of effective strategies to increase tourist
satisfaction and loyalty to an STD.

The study was conducted through a sample of tourists who visited a
popular urban tourist destination in Spain — Céceres — which has the
peculiarity of being an STD and was also declared a world heritage site
by UNESCO in 1986. Furthermore, the use of SOR theory on an STD is
noteworthy because, for the first time, it is being applied in a context in
which there is a combination of tourism and technological applications.

2. Theoretical framework

Smart tourism destinations (STDs) have gained prominence as des-
tinations that leverage advanced technology and information from
physical and digital sources to enhance the tourist experience, promote
efficiency, and prioritize sustainability (Gretzel et al., 2015). The over-
arching goal of STDs is to utilize technological infrastructure to optimize
resource management, improve competitiveness, and ensure long-term
satisfaction for tourists (Buhalis and Amaranggana, 2013). Examples
of initiatives in smart tourism destinations include the use of beacons to
provide location-based information on mobile devices, online data an-
alytics to enhance destination branding, and the design of specialized
tourist routes near health-care facilities for individuals with specific
health needs (Almobaideen et al., 2016; Marine-Roig and Anton Clave,
2015).

In particular, this study has selected the STD of Caceres (Spain).
Céaceres embarked on its journey to become a Smart City through its
involvement in the second smart cities initiative called ‘Caceres, Smart
Heritage.” The objectives of this undertaking are multifaceted: to pre-
serve, enrich and promote heritage awareness; to gather insights into the
behaviour of visitors and residents concerning their interactions with
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the city; to implement measures to foster visitor loyalty; to diversify the
utilization of available services; and to establish an effective manage-
ment system and model that bolster the local business sector.

The framework for the SOR theory originates from the field of
environmental psychology. It posits that the environment comprises
stimuli (S) that can influence and modify individuals’ internal or
organismic states (O). These internal states, in turn, trigger either
approach or avoidance responses (R) from individuals (Mehrabian and
Russell, 1974). The model’s utility in evaluating tourist responses is
evident, as it facilitates a comprehensive understanding of tourist per-
ceptions and attitudes towards external stimuli, as well as their subse-
quent behaviors (Bjork, 2010; Kani et al., 2017; Manthiou et al., 2017).
Therefore, this study takes the traditional SOR model as a starting point
to try to explain the physical and emotional reactions that occur at an
STD due to exposure to different stimuli, as well as these reactions’
consequences in tourists’ attitudes and behaviours.

So far, SOR theory has been used by various researchers to analyse
the effects of technological attributes such as online shopping (Parbo-
teeah et al., 2009), virtual worlds (Animesh et al., 2011), social worlds
(Cao and Sun, 2018), and surveillance (Jung et al., 2021). The SOR
model has also been widely used in the tourism field (Hew et al., 2018;
Jani and Han, 2014; Kim et al.,, 2020; Rajaguru, 2014; Rodri-
guez-Torrico et al., 2020; Su and Swanson, 2017; Wu et al., 2021; Yin
et al., 2020).

The utilization of the SOR paradigm as the theoretical foundation for
the present study on the management of STDs offers two notable ad-
vantages. Firstly, the SOR model has already been employed in the realm
of online consumer behavior, investigating how the interplay between
humans and technology influences purchase intentions. Thus, its
application is fitting for examining the behavioral intentions of tourists
within an STD context. Secondly, stimuli within the model represent the
factors that determine the performance of tourist applications (organ-
ism), while the organism reflects the affective and cognitive states of
consumers (stimulus). This dynamic interaction acts as an intermediary
platform that gives rise to specific behavioral outcomes (response)
(Manganari et al., 2009; Mummalaneni, 2005; Zhu et al., 2019). How-
ever, this framework has not yet been applied to the context of STDs.
Thus, our research is based on the SOR theoretical framework, which
covers physical, environmental, social, and cultural stimuli, perceived
value of the applications used at the destination, satisfaction achieved
through the applications, and tourist loyalty towards the STD.

Stimuli are environmental signals that condition individuals’ psy-
chological states (Jung et al., 2021), influencing their perceptions and
serving as a starting point for the decision-making process (Koo and Ju,
2010). These attributes are the starting point for tourists’ behaviour;
they are the elements that enter their cognition and, consciously or
unconsciously, incite them to action (Koo and Ju, 2010).

In the context of tourism, the attributes that can be introduced into
the tourist’s mind include social stimuli, such as the presence of em-
ployees, other tourists, and other people (Kucukergin and Meydan
Uygur, 2019; Kumar et al., 2021c; Packer and Ballantyne, 2016);
physical stimuli, such as appearance or location (Bitner, 1992; Zhang
and Xu, 2019; Zhang et al., 2022a,b); environmental stimuli, such as
temperature, environmental conditions or noise (Wang et al., 2020); and
cultural stimuli, such as symbols or culture in general (Pizam and Tasci,
2019; Radic et al., 2021; Zhang and Xu, 2019).

Stimuli are considered to be antecedents of organismic response
(Mehrabian and Russell, 1974), which can be defined as the cognitive
and affective processes of individuals in response to environmental
stimuli and their attitudinal or behavioural reactions (Mehrabian and
Russell, 1974).

The SOR paradigm encompasses various essential aspects such as
attitudes, emotions, perceptions/feelings, judgments, beliefs, motiva-
tions, and thinking. In order to enhance the quality of services provided
and elevate the tourist experience at the destination, this study focuses
on organismic variables, namely the perceived value of tourist
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applications and overall satisfaction derived from utilizing these appli-
cations. Consequently, user feedback becomes invaluable as it enables
adjustments to be made to the applications, ensuring they are more
adaptive to the specific needs of tourists visiting the STD.

We can understand perceived value as ‘a consumer’s overall assess-
ment of the utility of a product based on the perceptions of what is
received and what is given’ (Zeithaml, 1988, p. 14). Tourists’ perceived
value tends to be subjective and personal (Parasuraman et al., 1985), but
tourists who perceive higher value will recommend their use (Ryu et al.,
2012). Physical, social, environmental and cultural stimuli contribute to
increased perceived value, and tourism service providers can leverage
these stimuli to enhance customer perception (Choi et al., 2020a,b;
Hewei and Youngsook, 2022; Ryu and Han, 2011; Zhang and Xu, 2019).

In the context of tourism, social stimuli refer to interactions between
individuals and the society around them, such as employees, other
tourists and other people. These interactions influence how we behave
and perceive ourselves and others (Kucukergin and Meydan Uygur,
2019; Kumar et al., 2021a; Packer and Ballantyne, 2016). The percep-
tion of social stimuli can increase the perceived value of a tourism
destination by fostering a sense of trust, connection and community
(Ronaghi and Ronaghi, 2022). Social stimuli can provide social proof,
and if tourists receive positive social stimuli related to a particular
destination, they perceive it as valuable and trustworthy (Gharaibeh
et al., 2018). Additionally, social stimuli can enhance the overall tourist
experience and create a sense of shared experience and emotional
connection (Ronaghi and Ronaghi, 2022).

Environmental stimuli encompass purely environmental character-
istics found in the destination’s surroundings, such as temperature,
environmental conditions or noise (Wang et al., 2020). Therefore,
environmental stimuli (such as temperature, humidity, noise and air
quality) can particularly impact tourist behaviour in challenging or
negative environments. These applications can bridge cultural differ-
ences and facilitate understanding of the host culture and thus positively
impact the tourist experience.

On the other hand, physical stimuli refer to specific characteristics of
the appearance or location of the tourist destination, such as architec-
ture, ornamentation, geographic location or visual elements of the nat-
ural environment (Bitner, 1992; Zhang and Xu, 2019; Zhang et al.,
2022a,b). These stimuli, such as the infrastructures, architectural
structure and decor of a tourist destination or the natural beauty of its
landscape can enhance the perceived value of a destination. Physical
stimuli can therefore significantly impact customer perceived value in
the tourism industry. Tourism service providers can improve customer
perception of their destinations and services by leveraging physical
stimuli (Zhang et al., 2022a,b).

Finally, cultural stimuli include patterns of behaviour, values, beliefs
and customs shared in a society, such as symbols or culture in general
(Pizam and Tasci, 2019; Radic et al., 2021; Zhang and Xu, 2019). These
stimuli can greatly influence the perceived attractiveness of a travel
destination. Tourists are drawn to locations that offer unique cultural
experiences, like visiting historical sites, participating in cultural festi-
vals or trying local cuisines. Cultural stimuli can be a potent driver of
tourism as visitors seek to learn about and engage with cultures different
from their own (Zhang and Xu, 2019). By understanding and leveraging
unique cultural stimuli, tourism service providers can tailor their of-
ferings to appeal to a specific target audience and enhance the value
perceived by the customer.

Consequently, the design and implementation of environmental,
physical, cultural and social stimuli within a tourist destination play a
crucial role in enhancing the perceived value of tourist applications.
Creating a stimulating and enriching environment through these stimuli
can promote the development of the destination as a tourist hotspot. By
leveraging these stimuli, service providers can generate a more enrich-
ing and satisfactory experience for users, leading to greater perceived
value of tourist applications and, ultimately, contributing to the devel-
opment of the destination as a whole. Therefore, it is established that:
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H1. Physical (a), environmental (b), social (c), and cultural (d) stimuli
have a positive impact on the perceived value of tourist applications.

In tourism, we can understand that ‘satisfaction is considered the
cognitive-affective state of a tourist derived from their experience in the
destination’ (del Bosque and Martin, 2008). In the technological
context, we understand satisfaction as ‘the total consumption perception
of consumers when using mobile applications’ (Chang, 2015, p. 3), in
which components such as utility, social and cultural factors play a role
(Coves-Martinez et al., 2022). Different studies have shown that envi-
ronmental stimuli (Zibarzani et al., 2022), physical stimuli (Choi et al.,
2020a,b), and social and cultural stimuli (Pizam and Tasci, 2019) have a
positive impact on satisfaction Satisfaction in the SOR model has been
used in fields that combine aspects related to tourism and technology
(Liu and Huang, 2023; Yang and Lee, 2023; Yu et al., 2023) and con-
sumers and technology (Bhardwaj et al., 2023; Yan et al., 2023). Some
studies have explored the relationships between stimuli and satisfaction.
For example, Kim et al. (2020) investigate the relationship between
stimuli in virtual tourism and consumer behaviour and how they impact
satisfaction, while Nguyen et al. (2023) examine the role of stimuli on
satisfaction to enhance the destination’s brand value using social media
communication, suggesting its applicability within the context of an
STD. Based on the above, we understand that the environmental,
physical, cultural, and social stimuli of an STD will increase the satis-
faction produced by the destination’s tourist applications because these
factors contribute to creating a more enriching, authentic, and complete
experience. Therefore, it is established that:

H2. Physical (a), environmental (b), social (c), and cultural (d) stimuli
have a positive impact on the satisfaction of tourist applications.

Additionally, it has been shown that perceived value has a positive
effect on satisfaction in different contexts (Choi et al., 2020a,b; Hu et al.,
2009; Kuo et al., 2009; Song and Qu, 2017). Thus, perceived value has
been established as a well-known determinant of tourist satisfaction
(Tarn, 1999). Ryu et al. (2008) already demonstrated the positive and
significant impact of perceived value on satisfaction in the restaurant
sector. For instance, a study highlights the influence of young tourists’
perceived value on their satisfaction with a nature-based tourism
experience in Olympos, Antalya-Turkey (Caber et al., 2020). Although
the relationship between perceived value and satisfaction has been
extensively studied in various contexts, its exploration within the
domain of STDs is still relatively uncharted. Consequently, it is our
understanding that when tourists perceive a higher value in tourism
applications, their satisfaction levels in utilizing these applications will
correspondingly increase. This heightened satisfaction stems from the
perception that they are deriving additional benefits or experiencing
improvements in their overall tourism experienceThus, we establish
that:

H3. Perceived value of tourism applications at an STD has a positive
impact on tourist satisfaction.

While cognitive reactions refer to the cognitive processes of in-
dividuals in interaction with stimuli (Eroglu et al., 2001), affective re-
actions are the emotional reactions of individuals to environmental
signals (Sun and Zhang, 2015). In previous studies, purchase intention
(Hewei and Youngsook, 2022; Rodriguez-Torrico et al., 2020; Wu et al.,
2014), behavioural intentions (Flavian et al., 2019; Lugman et al., 2017;
Sultan et al., 2021), revisit intentions (Errajaa et al., 2022; Jani and Han,
2014; Kumar et al., 2021b), intention of word-of-mouth (Errajaa et al.,
2022; Kumar et al., 2021¢; Tran and Strutton, 2020), and loyalty (Tran
and Strutton, 2020; Vilnai-Yavetz et al., 2021; Yuan et al., 2020) have
been employed as response factors.

Thus, the variable we have taken in this study is loyalty, which can
be understood as ‘a deeply held commitment to re-buy or re-patronize a
preferred product/service consistently in the future, thereby causing repetitive
same brand or same brand-set purchasing, despite situational influences and
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marketing efforts having the potential to cause switching behaviour’ (Oliver,
1999, p. 34). Loyalty has been used as a response variable in studies
related to the environment and commerce in shopping centres (Vil-
nai-Yavetz et al., 2021), social commerce websites (Molinillo et al.,
2021), virtual reality in tourism (Schiopu et al., 2022) and tourist routes
(Carra et al., 2016) Studying loyalty can help understand how tourists
perceive and value not only the destination but also its tourism offerings.
Thus, by understanding the factors that drive tourist loyalty, such as
perceived stimuli, perceived value, or satisfaction levels, tourism man-
agers can develop strategies that contribute to improving service offer-
ings, tourist satisfaction, and ensuring long-term success. A While
loyalty has commonly been utilized as a response variable, its applica-
tion to assess the impact of stimuli (environmental, social, physical, and
cultural) on the perceived value of tourism applications, as well as its
relation to satisfaction, and how these factors subsequently influence
loyalty towards the destination within the framework of an SOR model,
remains unexplored.

Perceived value has long been considered an important antecedent of
adoption intentions and loyalty (Li et al., 2018). The use of mobile ap-
plications can provide real-time information and more personalised
services based on tourists’ current locations, which adds more value and
therefore greater willingness to be loyal (Wang, 2014). For example, in
the context of consumer services, the effect of user satisfaction on their
loyalty toward mobile payment platforms using applications such as
Alipay and WeChat Pay in China has been evaluated (Zhong and Chen,
2023). Consequently, we understand that tourists who perceive greater
usefulness of tourism applications feel that they have been better served
and afforded higher consideration and are therefore more satisfied with
their overall tourism experience. Thus, they are more likely to be willing
to return to the same tourist destination in the future.

H4. Perceived value of tourism applications has a positive impact on
the loyalty of tourists visiting an STD.

Regarding satisfaction, it has been found to be a key factor in
fostering customer loyalty and building and retaining a long-term con-
sumer base (Nascimento et al., 2018). User satisfaction is a key element
in investigating technology-related aspects (Delone and McLean, 2003).
Thus, the success of tourism applications is measured through satisfac-
tion (Coves-Martinez et al., 2022; Montesdioca and Macada, 2015; Shah
and Kubota, 2022; Zhu and Alamsyah, 2022). In turn, numerous studies
indicate that satisfaction is a fundamental determinant of behavioural
intention (Adam, 2021; Choi et al., 2020a,b; Kim, 2022; Ryu et al., 2012;
Tarn, 1999). Satisfied users are likely to use a service more extensively
and develop greater loyalty than unsatisfied ones. For example, a study
conducted by Jiang and Yan (2022) analyses the role of satisfaction with
soundscape in forming tourism loyalty. Service providers of tourism
applications can capture loyal users by satisfying their needs, so that
they do not switch to alternatives. Based on this, the following hy-
pothesis is proposed:

H5. Satisfaction with tourism applications has a positive impact on the
loyalty of tourists visiting an STD.

Referring to Fig. 1, we propose a model using social, physical,
environmental, and cultural stimuli as stimuli (S), perceived value and
satisfaction with tourism applications as the organism (O), and loyalty
towards the destination as the response variable (R).

3. Methodology

This research utilized a questionnaire designed to gather quantita-
tive data and evaluate the study’s hypotheses. Prior to administering the
survey, a pilot study was conducted with a sample of 30 participants to
ensure the questionnaire’s validity and user-friendliness. The pilot study
involved a series of meetings and consultations with experts and focus
groups, which facilitated the incorporation of minor adjustments based
on their valuable input. Additionally, once the data from the pilot study
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were collected, it was verified that all Cronbach’s alpha values were
above 0.7, confirming the internal consistency of the proposed scales for
the focus groups.

Upon completion of the pilot study, a purposive sampling technique
was employed to gather data from visitors to Caceres. Data collection
took place between October and December 2022. A total of 570 face-to-
face interviews were conducted with domestic and international tourists
who were present in the old town of Caceres, using surveys administered
by trained personnel who utilized electronic devices to collect the re-
sponses. Five trained individuals were recruited to conduct the survey.
All respondents were informed of the survey’s objective, the responsible
entity, and the guarantee of anonymity and confidentiality of their data.
Potential respondents were politely invited to participate, and ques-
tionnaires were distributed only to those willing to take part to minimize
participation refusals. Additionally, respondents were informed about
the meaning and main features of an STD like the city of Caceres and
were asked beforehand whether they used the tourism apps of the
destination during their visits. Only those who responded affirmatively
to this question participated in the survey, as all the questions revolved
around the use of this technology and users’ perceptions of it. On
average, respondents took approximately 5 min to complete the ques-
tionnaire. A total of 554 valid questionnaires were collected, with a
margin of error of 4.20% (95% CI). The sample included 40.4% men and
59.6% women, with an average age of 33 years. Education-wise, 23.5%
were vocational training graduates, 20.2% had secondary education,
while high school and university graduates accounted for 20% and
17.5% respectively, indicating an adequate level of education for un-
derstanding the questionnaire’s content. In terms of travel companions,
the majority were couples (48.0%), followed by those with family
members (28.7%) and friends (11.9%), while solo travelers were the
least common (11.4%). In relation to income, the majority of re-
spondents reported a monthly income of less than €1000 (54.7%), fol-
lowed by those with incomes between €1000 and €3000 (43.5%), and a
small percentage with incomes exceeding €3000 (1.8%).

The questionnaire is structured into three thematic sections and an
introduction. The introduction contains a brief explanation of the survey
to be conducted and describes what an STD is, specifically, in the case of
study, the city of Caceres.' Finally, it indicates that data is collected in
accordance with current data protection legislation. Part 1 contains
questions related to stimuli (physical, environmental, social, and cul-
tural). Part 2 focuses on perceived value and satisfaction with tourist
applications as well as loyalty. Lastly, Part 3 contains questions related
to socio-demographic profile (age, gender, income, education level, and
type of travel companions). All questions, except those related to the
socio-demographic profile, are measured by a 7-point Likert scale (1 =
totally disagree, 7 = totally agree). The scales and the items used in this
study, as well as the reference bibliography used in its development,

1 To facilitate the degree of knowledge of the respondents about what the
designation of Caceres as an STD implies for the city, the questionnaire explains
that “the ‘Smart Heritage Caceres’ project is aimed at conserving, valuing, and
promoting heritage, acquiring a greater understanding of the behaviour of
visitors and citizens in their relationship with the city, activating strategies to
retain visitors, diversifying the consumption of service offerings, and struc-
turing a management system and model that enhances the local business sector.
One of the initiatives has been the development of a mobile tourism app and
Caceres Card. Additionally, innovative complementary tourist offerings have
been implemented, such as the Innovative Tourist Routes, with the aim of
continuing to discover other attractions of the city beyond the jewel in the
crown that is the old town of the city. Finally, the questionnaire adds that all
these measures have led to the revaluation of the destination through innova-
tion and technology, which entails an increase in competitiveness, an
improvement in efficiency, as well as a boost to sustainable development of the
destination, not only in the environmental aspect but also in the economic and
socio-cultural ones”. (Adapted from the information published by the City of
Caceres on its website: https://www.ayto-caceres.es).
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Fig. 1. Theoretical model and hypothesis.

have been collected and adapted from the existing literature; they are
listed in Table 1.

The current study used SPSS 28 and AMOS 26.0 to analyse the data
with the maximum likelihood algorithm. Following Anderson and
Gerbing (1988) two-step approach, a measurement model was estimated
using confirmatory factor analysis (CFA), and structural equation
modelling (SEM) was used to test causal relationships. The following fit
indices were calculated to determine how the model fitted the data:
chi-square (xz), the comparative fit index (CFI), the goodness fit index
(GFI), and the normed fit index (NFI) should be close to 0.9 or 1.0 and
the robustness of mean squared error approximation (RMSEA) should
ideally lie between 0.05 and 0.08.

4. Results
4.1. Measurement model

All latent variables (physical stimuli, ambient stimuli, social stimuli,
cultural stimuli, perceived value, satisfaction, and loyalty) were assessed
for unidimensionality, reliability, and construct validity. As seen in
Table 1, the CFA results indicated that the model fits the data well (X2 =
936,191, df = 254, y2/df = 3,68, GFI = 0.88, CFI = 0.92, NFI = 0.90, IFI
= 0.92; RMSEA = 0.07). All items loaded above 0.60 on their assigned
factors and were significantly associated with their specified constructs
(p < .01). These results provided evidence for the unidimensionality of
each scale. In addition, the Harman single-factor test, which uses the
EFA to determine whether study results are affected more by method-
ological issues than by actual substantive effects, has been used to test
for common method bias (Fuller et al.,, 2016). To conduct the
single-factor test, an EFA must be conducted with all indicators, and the
main criterion for recognising common method bias includes the
occurrence of a single-factor solution and/or that the first factor explains
50% or more of the variance of the indicators (Podsakoff et al., 2012).
The results showed a variance of 41.898%, demonstrating the absence of
common method bias. Reliability (Cronbach, 1951) and composite
reliability of study constructs, indicating the internal consistency of
multiple indicators for each construct, ranged from 0.71 to 0.92,
exceeding the recommended threshold (0.70) suggested by Bagozzi and
Yi (1988).

Additionally, AVE ranged from 0.50 to 0.86, exceeding the recom-
mended value of 0.50 (Fornell and Larcker, 1981), with the exception of
the physical stimulus construct, which exhibited an acceptable level,
ranging between 0.36 and 0.50 (Fornell and Larcker, 1981). Other
studies have reported lower values than 0.50 for physical stimuli (Wang

et al., 2020). This confirmed convergent validity. In addition, Table 2
shows that AVE value for each construct was greater than the corre-
sponding inter-construct square correlation estimates, indicating that
discriminant validity was achieved (Fornell and Larcker, 1981). The
correlation matrix also showed that all the constructs are highly corre-
lated (p < .01). Thus, all the tests carried out show the reliability and
validity of the proposed measurement model.

4.2. Hypothesis testing

The structural model has an acceptable model fit (X2 =1044,07,df =
282; RMSEA = 0.07, GFI = 0.88, CFI = 0.92, NFI = 0.90; IFI = 0.92) as
can be seen in Fig. 2. The majority of the structural coefficients were
significant at different levels. Physical stimuli appeared to have an effect
on satisfaction (3 =0.118 t = 1.726, p < .01), but not on perceived value
(B = 0.055, t = 0.594, p > .10), rejecting Hla and confirming H2a.
Additionally, the effects of ambient stimuli on perceived value (f =
0.290, t = 3.587, p < .01) and satisfaction (p = 0.177,t = 2.899, p < .01)
were confirmed, supporting H1b and H2b, respectively. However, the
relationship between social stimuli on perceived value (p = 0.088, t =
0.872, p > .10) has not been tested and the relationship between social
stimuli and satisfaction (B = 0.189, t = 2.524, p < .05) revealed a
contrast, rejecting Hlc and confirming H2c. Additionally, the effect of
cultural stimuli on perceived value ( = 0.777, t = 8.555, p < .01) and
satisfaction (f = 0.182, t = 2.448, p < .05) was confirmed, which leads
us to accept H1d and H2d. On the other hand, H3, which holds that
perceived value determines satisfaction (f = 0.605, t =10.125, p < .01),
H4, which holds that perceived value determines loyalty (p = 0.161, t =
2.480, p < .05), and H5, which holds that satisfaction determines loyalty
(B =0.599, t = 6.965 p < .01), were all confirmed.

As shown in Figs. 1 and 2, both perceived value and satisfaction
mediate the effect of independent variables of stimuli (physical, envi-
ronmental, social, and cultural) on loyalty. Therefore, to complete the
analysis, a mediation analysis using the bootstrap technique (with n =
5000 bootstrap resamples and its bias-corrected 95% confidence inter-
val) was conducted to determine the significance of this. The results can
indicate several scenarios: when both the direct and indirect effects
through the mediating variable are confirmed, we have partial media-
tion. In the case where the direct effect is not confirmed but the medi-
ation effect is, we have full mediation (Collier, 2020). The results of this
analysis are detailed in Table 3.

We can observe that there is partial mediation when confirming the
direct effect between physical stimulus and loyalty (B = 0.405, t =
6.652, p < .001) through the mediator of satisfaction (p = 0.082, p <
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Table 1
Reliability and confirmatory factor analysis for SOR theory.
Scales® Mean SD” B CR AV
Physical stimuli (@ = 0.71)*** 0.71 0.45
[PS01] The tourist destination of 6.14 0.67 0.74
Caceres has a unique appearance.
[PS02] The location of the tourist 6.04 0.66 0.61

destination of Caceres is suitable.

[PS03] The environment around the 6.19 0.66  0.66
tourist destination of Caceres is
beautiful.

Enviromental stimuli (« = 0.78)¢ 0.79  0.55

[AS01] The temperature in the tourist  6.21 0.71 0.79
destination of Caceres is pleasant.

[AS02] The environment in the tourist  6.09 0.74  0.79
destination of Caceres is not too dry/
humid.

[AS03] The noise in the tourist 6.05 0.70 0.62
destination of Caceres is not too
loud.

Social stimuli (« = 0.87)¢ 0.87 0.58

[SS01] My travel companions/ 6.41 0.64  0.65
friends/family members seem happy
in Caceres.

[SS02] The employees in the tourism 6.30 0.69 0.76
sector appear to be happy.

[SS03] The employees in the tourism 6.29 0.69 0.83
sector seem friendly.

[SS04] The other tourists seem happy. 6.34 0.67 0.80

[SS05] The other tourists seem 6.36 0.68 0.75

friendly.
Cultural stimuli (« = 0.81)¢ 0.82 061
[CIO01] The cultural symbols feel 6.22 0.69  0.65

familiar to me.

[CI02] I can easily communicate with 6.36 0.69 0.84
the employees.

[CI03] I can easily interact with the 6.30 0.70  0.83
other tourists.

Perceived value (o« = 0.86)° 0.86 0.68

[PI01] The services offered through 6.22 0.73  0.82
the tourist applications of the Smart
Tourist Destination of Caceres have a
good value for money.

[PI02] The services offered by the 6.27 0.75 0.86
tourist applications of the Smart
Tourist Destination of Caceres are a
good purchase or hire.

[PI03] The services offered through 6.21 0.76  0.79
the tourist applications of the Smart
Tourist Destination of Caceres
appear to be a bargain.

Satisfaction (a = .91) 0.92 0.67

[STO01] The tourist applications of the  6.17 0.73  0.66
Smart Tourist Destination of Caceres
are the best applications I have used.

[ST02] I am glad that I used the tourist  6.33 0.74  0.85
applications of the Smart Tourist
Destination of Caceres.

[ST03] It was a good idea to use the 6.35 0.70  0.84
tourist applications of the Smart
Tourist Destination of Caceres.

[ST04] I am really enjoying using the 6.32 0.74  0.88
tourist applications of the Smart
Tourist Destination of Caceres.

[STO5] I do not regret using the tourist 6.36 0.72 0.84
applications of the Smart Tourist
Destination of Caceres.

Loyalty (a = .89)¢ 0.90 0.75

[LYO1] I enjoy visiting this Smart 6.53 0.67 0.83
Tourist Destination.

[LYO02] IfI had to choose a destination 6.58 0.62 0.89
again, I would choose this Smart
Tourist Destination.

[LYO03] I will come back soon to visit 6.62 0.61 0.86
this Smart Tourist Destination.

? The items listed in this table have been summarised for easiness of presen-
tation and comprehension.
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b 5.d: Standard deviation; f: standard regression weight; a reliability (Cron-
bach’s a); CR: composite reliability; AV: average variance; ni: not included in the
model. The used scales have been adapted from literature. In fact, the following
references describe the main concepts in our study and their more meaningful
references: physical stimuli (Wang et al., 2020); enviromental stimuli (Alipour
et al., 2021); social stimuli Kucukergin and Meydan Uygur, 2019; cultural
stimuli (Pizam and Tasci, 2019); perceived value (Cheah et al., 2020); satis-
faction (Lopez-Mosquera and Sanchez, 2014), and loyalty (Lopez-Mosquera and
Sanchez, 2014; Srinivasan et al., 2002).

Table 2
Correlation matrix of latent constructs®.

(€Y] 2 3 4 (5) 6) )

Social stimuli (1) .76

Ambient stimuli (2) .67 74

Physical stimuli (3) .67 .71 .67

Cultural stimuli (4) .68 .59 .52 .78

Perceived value (5) .54 .60 .49 72 .83

Satisfaction (6) .51 .58 .42 .55 .79 .82

Loyalty (7) .50 .51 .45 .48 .57 .65 .86

 bold = average variance extracted.

.01), but not through perceived value (§ = 0.162, p < .01). Additionally,
we confirm partial mediation regarding the relationship between
ambient stimuli and loyalty, as the direct effect is confirmed (f = —.132,
t = 4.343, p < .01) as is the indirect effect through satisfaction (p =
—0.012, p < .05), but not through perceived value ( = —0.022, p > .10).

Regarding the other two remaining stimuli, we can also confirm
partial mediation. The direct relationship between social stimuli and
loyalty is confirmed (f = .101, p < .01), as is the indirect relationship
through satisfaction ( = 0.101, p < .01), but not through perceived
value (p = 0.09, t = 1.584 p > .10). Finally, the same occurs with cul-
tural stimulus, as its direct relationship with loyalty is confirmed (p =
0.101, p < .01), and regarding indirect relationships, it is confirmed
through satisfaction (p = 0.101, p < .01), but not through perceived
value (f = 0.09, t = 1.584 p > .10).

Therefore, we can observe that there is partial mediation between
the stimuli and loyalty through satisfaction, but not through perceived
value. Other studies have reflected the mediating relationship of
perceived value (Elshaer and Huang, 2023; Yen et al., 2022), but there
are no previous studies that have evaluated it as a mediator between
stimuli and loyalty.

5. Discussion and managerial implications

This study fills a gap in the current literature by applying an SOR
model to an STD, taking into account aspects of physical, environmental,
social, and cultural stimuli, as well as perceived value and satisfaction
with tourist applications, and loyalty towards the STD. The findings of
this study support the appropriateness of incorporating measures that
capture aspects of stimuli, the organism, and its response. The organism
(perceived value and satisfaction) emerges as a determining factor that
influences the behavioural intention to loyalty an STD. In order to
investigate these aspects, this study utilizes an SOR model to analyse the
stimuli, perceived value, and satisfaction that impact tourists’ decision-
making processes when it comes to developing loyalty towards an STD
such as Caceres in Spain. In doing so, it becomes essential for STD
managers and tourism industry companies to comprehend the factors
associated with physical, environmental, social, and cultural stimuli, as
well as perceived value and satisfaction with tourist applications, which
ultimately influence individuals in forming loyalty towards the desti-
nation. This comprehensive understanding can shed light on visitors’
intentions and behavioral patterns in relation to these resources, helping
determine whether they encourage, strengthen, or inhibit such
behavior. If we focus on the influence that each of the analysed stimuli
has on perceived value and satisfaction, the results differ. Thus, we
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Fig. 2. SEM results.

Table 3

Indirect effects of independent variables on loyalty through trust.
Independent variable Mediator Dependent variable Direct effect Indirect effect Mediation confidence interval Conclusion

Lower Upper

Physical stimuli Satisfaction Loyalty 0.259% 0.080 —0.004 0.200 Partial
Physical stimuli Perceived value Loyalty 0.259 0.013 —0.028 0.065 No
Ambient stimuli Satisfaction Loyalty 0.221 0.095 0.033 0.177 Partial
Ambient stimuli Perceived value Loyalty 0.221 0.019 —0.022 0.068 No
Social stimuli Satisfaction Loyalty 0.296 0.101 0.017 0.198 Partial
Social stimuli Perceived value Loyalty 0.296 —0.006 —0.050 0.007 No
Cultural stimuli Satisfaction Loyalty 0.258 0.132 0.031 0.282 Partial
Cultural stimuli Perceived value Loyalty 0.258 0.025 -0.117 0.208 No

# Bold = significant association (p < .05).

found that physical stimuli are not a determining factor of perceived
value (Hla), but are a determining factor of satisfaction (H2a). This
highlights that physical stimuli are not directly associated with
perceived value in the context of an STD, although other studies have
indicated their positive influence in the context of airline workers (Choi
et al., 2020a,b). This indicates that people who believe that Caceres is
attractive and a unique place experience greater satisfaction with the
application. This relationship has previously been supported by other
authors (Choi et al., 2020a,b; Koufaris, 2002; Shah et al., 2020). In this
context, and given the current reality, tourists can be offered a new way
of visiting the destination through recreations of different stories using
different technologies, such as virtual or augmented reality, thus pro-
moting tourists to see greater value in the application being used and,
therefore, show greater satisfaction from holding unique resources in the
palm of their hand.

Regarding the next component, environmental stimuli have a posi-
tive relationship with perceived value (H1b) and satisfaction (H2b), and
that is in line with other studies (Chung et al., 2015; Jani and Han, 2014;
Libaque-Saenz et al., 2016; Zibarzani et al., 2022). All of this indicates
that people feel that certain elements, such as temperature, air quality,
and noise level, determine the perceived value of tourist applications
and satisfaction with them. Therefore, it should be possible to recom-
mend certain tourist attractions through the tourist application ac-
cording to the climatic conditions that exist at each moment. This can be
enabled through the monitoring of temperature, air, and humidity, and
transmitting this information to a data centre that allows, for example,
an artificial intelligence to determine the best times to visit each tourist
attraction. For example, it may design the best time to visit a covered
tourist enclave based on weather predictions or suggest visiting an
outdoor enclave such as walls, towers, etc. Another aspect to consider

would be the use of artificial intelligence to take the outside temperature
and adjust the interior temperature of tourist enclaves to improve tourist
satisfaction.

Additionally, it is possible to generate collaborative networks with
other companies or destinations, which have already demonstrated their
commitment to environmental sustainability, can contribute to imple-
menting sustainable practices in the STD and offer innovative and
quality products and services. Given that sustainability is key to the
development of an STD, committing to the promotion of sustainable
tourism activities or the implementation of environmentally friendly
technologies can not only favour the perception of environmental
stimuli in the destination but can also increase satisfaction and the
perceived value of the apps by tourists as there is a coherence between
the pro-environmental actions of the destination and the commitment to
sustainability of the current tourists.

On the other hand, the inclusion of social stimulus has been shown to
have an influence on satisfaction but not on perceived value, leading us
to accept H2c and reject Hlc. This shows that social stimuli are not
directly associated with perceived value in the context of an STD,
although other studies have indicated their positive influence in the
context of e-commerce (Hewei and Youngsook, 2022). This suggests that
opinions provided by family and acquaintances about the STD of Caceres
determine a higher likelihood of satisfaction with it. Most studies re-
ported a significantly positive relationship (Pizam and Tasci, 2019;
Svendsen et al., 2013); while others have indicated a non-significant
effect (Liebana-Cabanillas et al., 2014). It is therefore important that
companies and destinations use social media, websites or review portals
to increase satisfaction, promote the destination and interact with
tourists before, during and after the visit. Online reputation manage-
ment is essential through encouraging positive feedback, responding to
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negative comments and promoting a positive image on different web-
sites. For example, offering incentives and special discounts through
interaction on social media or web portals can help build tourist loyalty
and keep them coming back in the future.

Regarding the last stimulus, the cultural one, we can indicate that it
has a positive relationship with perceived value and satisfaction (H1d
and H2d). This relationship is entirely new, as it has not been previously
analysed. Thus, the STD of Caceres, which has diverse and differentiated
cultural symbols (museums, galleries, festivals, cultural events, etc.),
and actively promotes its cultural heritage, can be perceived as a
destination of greater value. Additionally, if the tourist has an enriching
and satisfying experience at the destination by interacting with a local
culture similar to their own, they can develop a more positive attitude
towards the place and be more willing to return in the future. Therefore,
the cultural stimulus can be a determining factor in increasing both
perceived value and tourist satisfaction, which will have a positive
impact on the attraction and retention of tourists in the STD, making it a
fundamental factor that destination managers need to consider. Specif-
ically, destination managers can train their employees to provide better
service by taking into account the cultural background of visitors to
achieve better adaptation to their tastes and preferences and offer a
better tourist experience.

Therefore, given the relevance of the perception of different stimuli
in an STD, STD managers should carry out market segmentation policies
based on identifying potential patterns and segments of consumers who
show similar interests and preferences for the physical, social, envi-
ronmental and cultural stimuli perceived in the destination. This strat-
egy, together with the application of advanced technology (use of
mobile applications, social networks, robotics, etc.), can help to
personalise the tourism offer and create unique and immersive experi-
ences for consumers. In addition, it helps to facilitate strategic decision-
making by tourism managers in the selection of the most appropriate
prices, products and services for the target customers of each segment.

Regarding the relationships between perceived value, satisfaction,
and tourist loyalty, we find that both perceived value and satisfaction
have a positive relationship with loyalty (H4 and H5). Therefore, in-
dividuals who appreciate greater value in the information provided
through tourism applications and who are more satisfied with these
applications are more likely to be loyal to the STD. These relationships
have been confirmed by various studies (Jani and Han, 2014; Li et al.,
2018; Nascimento et al., 2018; Ramesh and Jaunky, 2021; Ryu and Han,
2011; Sanz-Blas et al., 2019). Therefore, it is recommended to use
advanced technology specific to an STD, such as ‘beacons’ that provide
information, as well as using augmented reality, virtual reality, and
artificial intelligence, which can provide valuable and quality informa-
tion to the user, increasing the value of the information offered, which in
turn will result in greater satisfaction. For example, when passing near a
tourist attraction, the app can display a notification with information
about something that occurred at that place and offer recreation through
augmented reality, or the app can be asked to provide information
through an intelligent chat based on the tourist destination. Based on
this, and with the aim of achieving greater effectiveness and efficiency of
tourism apps in the STD, it would be advisable to promote the integra-
tion of technology in tourism services in a holistic way that promotes the
use of a single platform that brings together all the services offered in the
STD by both private and public companies, promoting public—private
collaboration, in order to offer unique and more attractive experiences
to tourists, facilitating bookings and access to tourism products and
services.

In parallel, a positive relationship has been revealed between
perceived value and satisfaction (H3). This means that people who
perceive greater value in the information provided in tourism applica-
tions tend to have higher levels of satisfaction. This relationship has
already been confirmed by previous studies (Choi et al., 2020a,b; Han
et al., 2019; Hui et al., 2007; Kuo et al., 2009; Luk et al., 2013; Song and
Qu, 2017). Emotional marketing strategies would help to implement an
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interactive experience with advanced technology in which the tourist
could explore the STD virtually in 3D, with sounds and sensations that
amplify the perception of physical, environmental, social and cultural
stimuli. This would make them feel as if they were really in the desti-
nation, allowing them to get to know in detail all the products and
services offered in that particular STD. Therefore, it would generate a
unique and unforgettable emotional experience for the tourist that
would make them want to return to the STD in the future.

In conclusion, our study of the SOR model shows that its components
(physical stimuli, environmental stimuli, social stimuli, cultural stimuli,
perceived value, satisfaction) explain 44.2% of loyalty. This demon-
strates the suitability and importance of applying SOR theory to the
context of STDs, as both stimuli and perceived value and satisfaction
regarding tourism applications contribute significantly to explaining
variance.

Additionally, this study has taken into account the direct and indirect
effects of variables, confirming the existence of mediation between
stimuli and loyalty through satisfaction. However, this mediating effect
through perceived value has not been demonstrated. It can also be
confirmed that the direct relationships between stimuli and the response
variable, loyalty, are significant.

6. Conclusions

This study highlights how different physical, environmental, social,
and cultural stimuli have an effect on the organism that is composed of
the perceived value of tourism applications and satisfaction with them,
ultimately resulting in a response represented by loyalty. In turn, the
direct effect of stimuli on loyalty has been demonstrated.

In light of the results obtained, application developers and STD
managers should take the stimuli perceived by tourists at the destina-
tion, especially in the case of cultural stimuli, into account when
developing applications in order to offer valuable information to tourists
and improve their satisfaction, and thus jointly increase their loyalty to
the destination. All of this can be achieved through the adaptation of
information in applications and the use of artificial intelligence.

Regarding the limitations of this study — and therefore informing
future lines of research - it can be indicated that the results obtained
may be difficult to extrapolate to other destinations with different
characteristics, although they may be of great utility for inland tourist
destinations with tourist attractions that have implemented or want to
implement solutions focused on an STD. Future studies should collect
data from other STDs with different characteristics to highlight the
versatility of the results presented in this work. Secondly, the sample
used was composed exclusively of tourists visiting the city. Although the
sample is representative, future research could focus on other stake-
holders involved in an STD, such as STD management personnel or
personnel from different tourism services. Despite the application of this
model, there is still unexplained variance, and it is recommended to
include other variables such as technology use or the development of
other models that take into account other aspects, even those based
solely on technological aspects, to test how much explained variance on
loyalty they can provide. Finally, the relationships between physical
stimuli and perceived value (H1a), as well as the relationship between
social stimuli and perceived value, could not be tested. Therefore, it is
recommended to test these relationships in other STDs with different
characteristics than those studied.
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