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Abstract: This study empirically analyses the relationships among the five dimensions of the Smart Tourism
Destination (STD) model—Governance, Innovation, Technology, Sustainability, and Accessibility—using
Partial Least Squares Structural Equation Modelling (PLS-SEM). The research examines 28 micro-
destinations in Extremadura (Spain), a region with relatively low tourism competitiveness, based on
indicators derived from the UNE 178502 standard. Results indicate that governance is the only dimension
with a positive and statistically significant effect on sustainability, while the remaining hypothesised
relationships are not supported. These findings suggest that the impacts of technology and innovation on
other STD dimensions are not automatic and may depend on the destination’s level of development and
maturity. The study contributes empirical evidence to a field largely dominated by theoretical approaches
and highlights governance as a key driver of sustainable tourism development, particularly in emerging
destinations. However, the results should be interpreted cautiously due to data limitations and the specific

characteristics of the study area.
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Analisis de las relaciones causales entre los determinantes de los destinos turisticos

inteligentes: una aplicacion a una region turistica emergente, Extremadura (Espafa)

Resumen: Este estudio analiza empiricamente las relaciones entre las cinco dimensiones del modelo de
Destino Turistico Inteligente (STD) —Gobernanza, Innovacién, Tecnologia, Sostenibilidad y Accesibilidad—
mediante el modelo de ecuaciones estructurales con minimos cuadrados parciales (PLS-SEM). La
investigacién examina 28 microdestinos de Extremadura (Espafa), una regién con una competitividad
turistica relativamente baja, basandose en indicadores derivados de la norma UNE 178502. Los resultados
indican que la gobernanza es la Ginica dimensién con un efecto positivo y estadisticamente significativo sobre
la sostenibilidad, mientras que las restantes relaciones hipotéticas no se ven respaldadas. Estos hallazgos
sugieren que los impactos de la tecnologia y la innovaciéon en otras dimensiones del desarrollo turistico
sostenible no son automaticos y pueden depender del nivel de desarrollo y madurez del destino. El estudio
aporta evidencia empirica a un campo dominado en gran medida por enfoques tedricos y destaca la
gobernanza como un motor clave del desarrollo del turismo sostenible, particularmente en destinos
emergentes. Sin embargo, los resultados deben interpretarse con cautela debido a las limitaciones de los
datos y a las caracteristicas especificas del area de estudio.

Palabras Clave: Destinos turisticos inteligentes, indicadores, modelo de medida, ecuaciones estructurales.

1. INTRODUCTION

The concept of Smart Tourism Destination (STD) emerged in response to the need for tourism destinations to
evolve and adapt to the changing demands of visitors, who increasingly prioritize personalized experiences
tailored to their preferences.

The idea of smart tourism destinations began to consolidate in the early 21st century, with the introduction
of concepts such as “smart cities” across various economic sectors, including tourism. This concept has been
particularly useful in distinguishing destinations that integrate technological advancement and sustainable
development into their management.

At a global level, the concept of smart tourism destinations gained relevance when international
organizations such as the World Tourism Organization (UNWTO) and the European Union emphasized the
importance of promoting strategies to help tourism destinations adapt to new technologies.

Among the countries that have most successfully implemented smart city initiatives, Spain stands out
(Palomo & Parra, 2024). As a pioneer in tourism development since the mid-20th century, Spain has been
able to develop the Smart Tourism Destination model and adapt it both to its main tourism destinations and to
the evolving demands of visitors.

In this context, with the aim of implementing a national strategy to modernize and enhance the
competitiveness of the Spanish tourism sector, the Smart Tourism Destination (STD) model was launched in
2012. This model is promoted by the Spanish Secretariat of State for Tourism and, specifically, by the State
Company for the Management of Tourism Innovation and Technologies (SEGITTUR). According to
SEGITTUR, an STD is defined as an innovative tourism destination, built on cutting-edge technological
infrastructure, ensuring the sustainable development of the tourism territory, accessible to all, facilitating the
interaction and integration of visitors with their environment, enhancing the quality of their experience, and

improving the quality of life of residents (2012).
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Within this framework, Extremadura represents a relevant case study. Located in southwestern Spain, this
region, despite having 17 micro-destinations integrated into the STD network, shows low levels of tourism
competitiveness at the national level.

To carry out the proposed analysis, a literature review was conducted to identify potential relationships
between the different pillars of the STD model (Giffinger et al., 2007; Lamas et al., 2019; Joppe, 2018;
Freund et al., 2022). The existing literature largely associates these pillars through purely theoretical
approaches, without empirically testing whether statistically significant causal relationships exist among
them in real-world destinations.

In this context, it becomes particularly relevant not only to identify these potential connections between
the different pillars of the model, but also to analyze whether strategic investments in certain dimensions can
generate measurable improvements in other components of the tourism system, thereby contributing to more
efficient and evidence-based planning.

To address this gap in the literature, this study focuses on analyzing the interrelationships between the
different pillars of the STD model in the specific context of Extremadura. This approach allows for the
empirical testing of existing theoretical propositions, while also generating useful evidence for tourism
management by identifying those factors with the greatest capacity to influence others and supporting a more
efficient allocation of resources in tourism destinations.

Within this framework, the main objective of this study is to empirically analyze the causal relationships
between the five pillars of the Smart Tourism Destination model (governance, innovation, technology,
sustainability, and accessibility) through the estimation of a structural equation model applied to micro-
destinations in the Autonomous Community of Extremadura. This analysis makes it possible to identify
which dimensions act as driving factors for others and to assess their impact on the configuration of smart
tourism destinations in regions with lower levels of tourism development.

To achieve these objectives, the paper is structured as follows. After this introductory section, which
presents the research problem and establishes the objectives of the study, a comprehensive literature review
is conducted in order to formulate the research hypotheses. Subsequently, the hypotheses to be tested are
presented, followed by a case study providing a general context of Extremadura, the data used in the
analysis, and the methodology applied. Finally, the results and the main conclusions of the study are
presented.

2. DETERMINANTS OF TOURIST DESTINATION INTELLIGENCE

The STD model is presented as a new management approach, developed by Segittur and promoted by the
Ministry of Industry, Energy and Tourism of the Spanish Government, aims to continuously improve the
competitiveness of destinations in their process of becoming smart destinations. Through this model, it is
possible to classify and differentiate between those tourist destinations which have the qualification of
"smart"; and, therefore, comply with the parameters provided by Segittur for each of the five dimensions on
which the model is based (Governance, Accessibility, Innovation, Technology and Sustainability), and
remaining tourist destinations. In this section it can be seen the contribution of each of the aforementioned

dimensions to tourism intelligence.
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The term governance refers to decision-making and management processes that involve multiple
stakeholders, both public and private, with the aim of optimising the administration of tourism resources and
improving the management of conflicts of interest that arise in the tourism field (Llorca, 2017). This axis is
fundamental to ensure effective collaboration and participation of all stakeholders in the tourism sector
(Giner, 2017; Joppe, 2018).

Specifically, Segittur and Andrades (2024) explain that governance, by articulating technology and
strategic planning, becomes an essential factor for tourism intelligence. For their part, authors such as
Errichiello and Micera (2021) explain that the increased use of new information and communication
technologies enriches the intelligence and competitiveness of the destination, but this can be frustrated by the
lack of adequate governance structures. In this regard, Detotto et al. (2021) explain that higher quality
governance and the ability of government to implement policies effectively has a significant and positive
impact on tourism. Similarly, Gretzel et al. (2015) raise the major problem faced by the tourism destination
that is not properly organised in terms of governance and data processing, they see the need for efficient
governance that helps the correct use of available data to achieve proper data processing.

In terms of innovation, different authors define it as the process by which a place develops and applies
new ideas, services or management models that help to improve the visitor experience, while optimising the
use of resources and strengthening the competitiveness of the destination, (Trunfio and Campana, 2019;
Gardiner and Scott, 2018).

Marakova and Medvedova (2016) explain innovation as the prerequisite for a destination to successfully
implement tourism by offering novel products and unique experiences that attract the attention of tourists.
Ozseker (2019) speaks of innovation as the process of generating and applying new ideas, approaches,
products or services that improve the tourism experience, boost competitiveness and create added value in
the destination. Recently, Segittur and Andrades (2024) go a step further when considering the contribution
of innovation to tourism intelligence, explaining that innovation not only optimises resources and services,
but also transforms the way in which destinations manage their offer, promoting smarter and more
competitive management.

Regarding technology, it can be stated that the use of technology is essential to improve the management
of tourist destinations, optimise the services offered and enrich the tourist experience. The integration of new
technologies allows for a more efficient and sustainable approach to tourism activity, in addition to
improving the competitiveness of the destination (Palomo and Parra, 2024), offering new ways of accessing
tourism services (Ukpabi and Karjaluoto, 2017), and improving the quality of life of citizens (Boes et al,
2015).

Koo et al. (2015) and Dorcic et al. (2019) argue that technologies have become a vital factor in promoting
tourism and improving the traveller experience, as well as in creating new tourism production systems with
more modernised products and services. Furthermore, in recent years, metaverse-based technology has
emerged, in this sense, Buhalis et al. (2023) explain that technological progress based on the metaverse offers
immersive, personalised and accessible experiences, increasing the competitiveness of destinations and
promoting a more inclusive tourism model that is accessible to all.

Accessibility refers to the conditions that tourism destinations must meet to ensure that all individuals,

including those with disabilities, can fully enjoy the destination's tourism offer (Porto et al, 2018).
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Despite being the least explored factor in the literature and the one that receives the least investment by
destinations (Michopoulou et al., 2007; Gillovic and Mclntosh, 2020; Buhalis and Michopoulou, 2011),
accessibility is key to expanding demand and reducing tourism seasonality (Liasidou et al., 2022; Machado,
2020). Therefore, the implementation of accessible measures leads to improved destination intelligence,
leading to a more balanced and efficient management of resources throughout the year. Moreover, by
attracting tourists with accessibility needs, the destination can better understand the preferences and
behaviours of different types of tourists, which facilitates much more accurate and sophisticated planning.

Finally, sustainability is a factor centred on tourism development, which combines the objectives of
economic viability with the preservation of the natural environment and social cohesion, ensuring that
tourism resources are used responsibly to guarantee their future availability. In recent years, in the wake of
COVID 19, a new trend has emerged within tourism development in which it is crucial that new technologies
implemented within destinations must have a positive impact on the environment and local communities
(Streimikiene et al, 2021).

On the other hand, Go and Kang (2023) explain that the birth of the metaverse allows tourists to enjoy the
tourist environment of a destination virtually. These measures favour the sustainability of the tourism
environment, preserving natural resources and thus reducing the impact of tourism overtourism (Segittur and
Andrades, 2024). Similarly, Xue et al. (2023) stress that sustainability is not only a priority for the tourism
development of a destination, but also for ensuring that this tourism development is viable in the long term.
By including factors such as rural development or clean energy, a more equitable, environmentally friendly
and time-efficient tourism model can be developed.

Despite the extensive body of literature on each of the pillars of the Smart Tourism Destination (STD)
model, most studies have focused on their individual and theoretical analysis, paying limited attention to the
potential empirical relationships among them. This limitation justifies the need to adopt a comprehensive

approach that allows for the assessment of the interrelationships between the different pillars of the model.

3. HYPOTHESES, CASE STUDY, DATA AND METHODOLOGY

3.1. Hypothesis

The analysis of the five dimensions of the STD model (Governance, Innovation, Technology, Sustainability
and Accessibility) has been approached in the literature from an eminently theoretical perspective, including
definitions and justifying why an improvement in any of these factors would translate into greater
intelligence of the tourist destination, and independently, as watertight dimensions that do not relate to each
other. In fact, very little research has attempted to establish a causal link between these factors. And in these
few studies, these relationships have been presented in a purely theoretical way, without any empirical
confirmation of this relationship.

This section presents the starting hypotheses on the different causal relationships between the
determinants of the model found in the literature. These hypotheses set out in this section are subsequently
used to check whether they are verified in the region studied in this paper.

H1: the use of technology in tourism destinations results in smarter destination governance (Giffinger et

al, 2007; Yigitcanlar et al, 2018).
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H2: smart governance of tourism destinations makes them more sustainable territories (Lamas et al, 2019;
Bramwell and Lane, 2011; Joppe, 2018; Sharpley, 2022).

H3: innovation in tourism destinations leads to more sustainable tourism management (Loureiro, 2019;
Del Vecchio et al, 2018).

H4: technological improvements in tourist destinations result in more sustainable destinations (Loureiro,
2019; Errichiello and Micera, 2021; Martin and Salinas, 2022; Go and Kang, 2023; Palomo and Parra,
2024).

HS5: innovation in tourist destinations improves accessibility (Rucci et al, 2021; Szymanska et al, 2021;
Freund et al, 2022; Buhalis et al, 2023).

3.2. Case study

The analysis carried out in this paper focuses on the micro-destinations located in the autonomous region of
Extremadura (Spain), which is located in the southwest of the Iberian Peninsula, bordering the Portuguese
region of Alentejo to the west, Andalusia to the south, Castilla-La Mancha to the east and Castilla y Le6n to
the north.

In order to be able to analyse the characteristics of each tourist destination in Extremadura, the regions
has been divided into 28 micro-destinations, 4 of which are the main cities of the region (Badajoz, Caceres,
Meérida and Plasencia) and the remaining 24 are made up of the local action groups (non-profit associations,
with a regional scope, where public and private entities are integrated) that make up the Extremadura
territory.

When comparing Extremadura's tourism data with the remaining Spanish regions, it can be seen that, over
the last 10 years, Extremadura is the third region in Spain with the lowest average stay of tourists, the fifth
region with the lowest number of tourists and the third with the lowest number of overnight stays.
Furthermore, in the latest MONITUR tourism competitiveness report, carried out for the Spanish
autonomous communities, which dates from June 2024, Extremadura is the Spanish region with the lowest
tourism competitiveness index.

The above data show some shortcomings that affect the competitiveness and development of tourism in
Extremadura. Among the main limitations is the lack of tourism infrastructure, which has negatively
impacted both accessibility and the ability to offer more complete experiences (or comprehensive)
experiences that motivate tourists to extend their stay in the region. In addition, the region's limited tourism
development suggests that it has not been well promoted and positioned within national and international
tourism markets, which diminishes its visibility.

However, despite the challenges that the region must face to become more competitive in the tourist
markets, Extremadura has different strengths as a tourist destination which, if exploited, could differentiate
and develop in terms of tourism. These strengths include its cultural and natural heritage, notably the
Monfragiie National Park, the Tajo Internacional biosphere reserve and the Villuercas Ibores Jara Geopark, as
well as historic cities such as Mérida and Céceres, and the Monastery of Guadalupe, all of which have been
declared World Heritage Sites by UNESCO. It is also worth mentioning that, of the 17 inland beaches in
Spain, 9 are located in Extremadura, making it the region with the largest inland beach area in Spain,
favouring a more sustainable and economic type of beach tourism and helping to keep the rural environment

alive.
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With an appropriate promotion strategy and a major commitment to the development of innovation and
technology, together with the adaptation of tourism to people with accessible needs and a major commitment
to sustainable tourism, the region's tourist attractiveness and the revitalisation of rural areas would be
improved, leading to the positioning of its micro-destinations as benchmark tourist destinations.

3.3. Data
To obtain the data used in this research, the indicators included in the UNE 178502 standard of January 2022

were initially used, all the data for each dimension were collected through personal interviews with the
tourism agents of each of the 28 microdestinations, and these data were refined through subsequent revisions.
Once a solid database has been obtained, in order to guarantee the correct use of the methodology employed
in this research, indicators of a qualitative nature have been discarded.

Next, an exploratory Principal Component Analysis was carried out to verify whether all the indicators of
each dimension are valid for measuring each of the latent variables represented by each dimensions or
whether, on the contrary, there are redundant indicators. In this way, only those indicators with a high
correlation with the principal components to be extracted according to the criterion of eigenvalues greater
than 1 have been considered. Therefore, although, once the qualitative indicators have been discarded,
information is available on 8 governance indicators, 5 innovation indicators, 9 technology indicators, 18
sustainability indicators and 6 accessibility indicators, not all of them have been used in the estimation of the
structural equation model, especially to measure the dimensions of technology and innovation, which have
clearly been the two dimensions that have posed the greatest problems for their quantification. Table 1 below
shows each of the indicators used in the estimations carried out, together with a brief definition of each of

them that may help the reader to better understand the results obtained in this research.
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Table 1. Breakdown of indicators for each dimensions and their definition

AXIS INDICATOR DEFINITION
GOVERNANCE G3 Degree of tourist satisfaction with the destination
G4 Degree of resident satisfaction with the destination
G5 Stakeholder satisfaction with the destination
G7 Average occupancy rate of tourist accommodations
G8 Total expenditure per person per night
INNOVATION 12 Implementation of novel and valuable ideas
13 Profitability of the innovations implemented
TECHNOLOGY T1 Percentage of territory with high-speed mobile coverage
T3 Number of data sources used by the destination
ACCESSIBILITY A2 Number of accessible tourism resources in the destination
A3 Campaigns to promote accessible tourism at the destination
A4 Degree of compliance with proposed accessibility measures
A5 Number of public transports adapted to people with accessibility needs
Percentage of actions carri t in th tination that are related t
SUSTAINABILITY SU e achicvement of he SDOs. o et renedio
S3 Electric vehicle charging points available at the destination
S4 Percentage of waste that is recycled and reused
S5 Percentage of the destination's public car parks managed with sensors
and parking meters
S10 Perceptag§ o.f toFal destination resources that are considered as resour-
ces with distinction
S11 Percentage of tourist participation in local events and activities
S13 Percentage of local unemployment in high tourist season
S15 Percentage contribution of tourism to the economy of the destination
S16 Percentageiof Qestination resources, infrastructure or services genera-
ted and maintained by tourism
S18 Percentage of tourist accommodation in the destination that would re-

main open in emergency situations, pandemics, crises, etc.

Source: own elaboration.

3.4. Methodology

To analyze the relationships between the latent variables in this study, Structural Equation Modeling (SEM)
was employed, as it allows for the simultaneous estimation of dependency relationships among unobservable
variables measured through indicators. Specifically, the Partial Least Squares approach (PLS-SEM) was
selected, given its suitability for exploratory contexts and relatively small sample sizes.

The analysis was conducted in two stages. First, the measurement model was evaluated by examining the
relationships between the latent variables and their observed indicators. To this end, widely accepted
reliability and validity criteria were applied. Internal consistency was assessed using Cronbach’s alpha and
composite reliability (tho _a and rho c), with threshold values above 0.7 considered acceptable (Hair et al.,
2016). In this study, priority was given to rho_a (Dijkstra & Henseler, 2015), while rtho _c was used only in

cases where minimum threshold values were not achieved.
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Convergent validity was assessed through the Average Variance Extracted (AVE), which should exceed
the threshold of 0.5 (Fornell & Larcker, 1981). Discriminant validity was evaluated using the Fornell and
Larcker criterion, which requires that the square root of the AVE of each latent variable be greater than its
correlations with the remaining variables.

In the second stage, the structural model was estimated in order to test the proposed hypotheses. The
significance of the relationships between latent variables was assessed through the estimated path
coefficients, their corresponding t-statistics, and p-values.

Additionally, multicollinearity was assessed using the Variance Inflation Factor (VIF), with values below
5, and preferably below 3, considered acceptable (Becker et al., 2015). Finally, the explanatory power of the
model was evaluated using the coefficient of determination (R?), which measures the proportion of variance
explained in the dependent variables. Following Hair et al. (2011), values of 0.75, 0.50, and 0.25 can be

interpreted as substantial, moderate, and weak, respectively.

4. RESULTS

Figure 1 presents the estimated SEM model, based on the proposed theoretical framework that includes the
five research hypotheses put forwardin this study. Focusing first on the factor loadings—that is, the
correlations between each latent variable and its corresponding observed indicators—the figure shows that all
estimated loadings are positive and, in general, exceed the recommended thresholds of 0.60—0.70 (Vinzi et
al., 2010). This result indicates an adequate relationship between the selected indicators and the latent

dimensions they are intended to measure.

Figure 1. SEM model estimation
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Source: own elaboration based on SmartPLS 4 calculations.
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To verify the reliability and validity of the model estimated above, Table 2 presents the Cronbach's test,
the composite reliability and the average explained variance of the five latent variables considered in this
study. As can be easily observed, Cronbach's is above 0.7 for two of the latent variables and is very close to
this value for two other latent variables, while only for the technology variable this statistic is slightly below
0.6. The same applies to the composite reliability measured through the rho_a statistic, which reaches a value
above 0.7 for four of the five variables, while for the only latent variable for which this statistic is below 0.7,
accessibility, its rtho_c value is equal to 0.716, thus exceeding the minimum value required in the literature.
Consequently, and in general terms, the reliability of the model is relatively good.

Table 2. Reliability and convergent validity of the estimated SEM model.

Latent variable Cronbach' s Comp()(iiltli ;el;iability Average va(liz‘llrg)e extracted
GOVERNANCE 0.664 1.279 0.331
INNOVATION 0.690 0.706 0.762
TECHNOLOGY 0.592 0.784 0.692
SUSTAINABILITY 0.728 0.871 0.328
ACCESSIBILITY 0.754 0.290 0.402

Source: own elaboration based on calculations made with SmartPLS 4.

Regarding convergent validity, assessed through the Average Variance Extracted (AVE), the results
reported in Table 2 show that only two of the five latent variables exceed the recommended threshold of 0.5.
The dimensions of governance, sustainability, and accessibility fall below this criterion, suggesting a limited
ability of the indicators to explain the variance of these latent variables.

This result constitutes a relevant limitation of the model and should be taken into account when
interpreting the findings. However, this situation may be associated with the nature of the indicators used,
which are derived from the UNE 178502 standard, thus limiting the possibility of redefining the latent
variables through alternative indicator selection. In this context, and given the exploratory nature of the
study, convergent validity can be considered improvable, although it does not invalidate the estimation of the
structural model, provided that the results are interpreted with caution.

To complete the assessment of the measurement model, the results for discriminant validity using the
Fornell and Larcker (1981) criterion are reported in Table 3. The diagonal of the table shows the square root
of the AVE for each latent variable, while the off-diagonal elements represent the correlations between pairs
of latent variables. As can be observed, with the exception of the relationship between governance and
sustainability, no correlation exceeds the corresponding diagonal values. Therefore, the estimated model
shows, in general terms, an adequate level of conceptual differentiation.
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Table 3. Discriminant validity (Fornell & Larcker criterion) of estimated SEM model

GOB INN TECH SOST ACCE
GOB 0,575
INN 0,016 0,873
TECH -0,362 0,035 0,832
SOST 0,710 -0,102 -0,543 0,573
ACCE 0,231 -0,278 -0,059 0,408 0,634

Source: own elaboration based on calculations made with SmartPLS 4.

Note: GOB: Governance; INN: Innovation; TECH: Technology; SOST: Sustainability; ACCE: Accessibility.

Additionally, to rule out the presence of collinearity in the estimated models, Table 4 reports the Variance
Inflation Factor (VIF) for the five structural models considered in this study. As can be observed, all VIF
values are well below the threshold of 5. Therefore, collinearity issues can be ruled out in the estimated
structural models, and consequently, the presence of bias in both the estimated coefficients and their

corresponding standard errors can be dismissed, reinforcing the stability of the structural model estimates.

Table 4. Variance Inflation Factor (VIF)

GOB INN TECH SOST ACCE
GOB 1,152
INN 1,002 1,000
TECH 1,000 1,153
SOST
ACCE

Source: own elaboration based on SmartPLS 4 calculations.

Overall, the results of the measurement model indicate acceptable levels of reliability and validity,
although there are some limitations in convergent validity that suggest caution when interpreting the
findings. Under these conditions, the analysis proceeds with the estimation of the structural model, whose
purpose is to test the proposed hypotheses.

The results of the structural model estimation are reported in Table 5, allowing for the assessment of the
five proposed hypotheses. The findings reveal a clear predominance of non-significant relationships, as only

one of the five hypotheses is empirically supported.

Table 5. Estimation of the coefficients of the structural model

Hypotheses Relationship Coefficient S.D. t-value p-value Decision
H1 TECH—GOB -0,362 0,371 -0,977 0,331 Rejected
H2 GOB—SOST 0,595 0,237 2,510 0,014 Accepted
H3 INN—SOST -0,100 0,270 -0,369 0,713 Rejected
H4 TECH—SOST -0,324 0,253 -1,280 0,203 Rejected
HS INN—ACCE -0,278 0,437 -0,637 0,525 Rejected

Source: own elaboration based on calculations made with SmartPLS 4.

Specifically, hypothesis H2 (Governance — Sustainability) shows a positive and statistically significant

coefficient (B = 0.595; p = 0.014), indicating that higher levels of governance quality in the analyzed
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destinations are associated with greater levels of sustainability.

In contrast, the remaining relationships are not statistically significant, implying that, in the context
analyzed, there is no empirical evidence supporting the influence of technology on governance (H1), nor of
innovation and technology on sustainability (H3 and H4), nor of innovation on accessibility (HS).

Overall, the results reveal a limited empirical interrelationship between the pillars of the STD model in
the analyzed context, highlighting the central role of governance as the only factor with significant
explanatory power.

Finally, regarding the explanatory power of the model, the values of the coefficient of determination (R?),
reported in Table 6, show a moderate level for the sustainability variable (R* = 0.609), while the values for
governance (R? = 0.131) and accessibility (R* = 0.078) indicate limited explanatory capacity. These findings
suggest that, although the model reasonably explains sustainability, its ability to explain other dimensions is

more limited.

Table 6. Explanatory power of the SEM model

Latent variable

Governance 0,131
Sustainability 0,609
Accessibility 0,078

Source: own elaboration based on SmartPLS 4 calculations.

Based on the results obtained, the following section discusses the findings in order to interpret their

theoretical and practical implications.

5. DISCUSSION AND CONCLUSIONS

The methodology applied in this study provides empirical evidence on the interrelationships between the
pillars of the Smart Tourism Destination (STD) model, in a field where the literature has traditionally been
dominated by theoretical approaches. In this sense, the results contribute to a better understanding of how
these dimensions interact and offer relevant insights both from an academic perspective and for decision-
making in tourism management.

The analysis shows that only one of the five proposed hypotheses is empirically supported. Specifically,
the relationship between governance and sustainability (H2) is the only one that is positive and statistically
significant, indicating that higher levels of governance quality lead to improvements in sustainable practices
in the destinations analyzed. This finding confirms the importance of institutional coordination, stakeholder
participation, and management capacity as key elements for advancing sustainable tourism development, in
line with previous studies (Joppe, 2018; Sharpley, 2022; Detotto et al., 2021). In this regard, effective
governance not only facilitates decision-making but also acts as a key mechanism for articulating the
different dimensions of the tourism destination, enabling the implementation of policies aimed at the
responsible use of resources and the balanced development of the territory.

In contrast, the remaining hypotheses are not empirically supported in the analyzed context, which
constitutes one of the main findings of the study. In particular, the absence of a significant relationship

between technology and governance (H1) is especially relevant, as it contrasts with part of the literature
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suggesting that technological development enhances management processes and decision-making. This result
suggests that, in destinations with a low level of technological development, the mere availability of
technological tools is not sufficient to improve governance unless it is accompanied by adequate
organizational capacities, training, and institutional structures (Buhalis et al., 2023).

Similarly, the lack of a significant relationship between innovation and sustainability (H3), as well as
between technology and sustainability (H4), indicates that the incorporation of innovations or technologies
does not automatically translate into improvements in sustainability. This finding nuances the prevailing view
in the literature, which tends to assume a direct relationship between these factors, and suggests that such
links may depend on the degree to which these investments are integrated into the overall destination
strategy. In contexts such as the one analyzed, characterized by a lower level of tourism development, these
initiatives may not reach the level of maturity required to generate indirect effects on other dimensions
(Gutierriz et al., 2023; Jabeen et al., 2022).

Likewise, the lack of significance in the relationship between innovation and accessibility (H5) may be
explained by the fact that the innovations implemented in the analyzed destinations are not specifically aimed
at improving accessibility, but rather respond to other objectives, such as service digitalization or tourism
promotion. This result highlights that improvements in accessibility require targeted policies and cannot be
considered an automatic outcome of innovation processes.

Overall, these findings indicate that the relationships between the different pillars of the STD model are
neither automatic nor universal, but are conditioned by the specific characteristics of the analyzed territory.
This finding is consistent with previous studies that emphasize the need for context-sensitive approaches in
the development of smart tourism destinations (Gretzel et al., 2018; Ndou et al., 2023), and suggests that the
impact of technology and innovation largely depends on the existence of governance structures capable of
channeling and leveraging these investments (Gretzel et al., 2015).

From a theoretical perspective, this study contributes to refining the prevailing view in the literature on
smart tourism destinations, which tends to assume the existence of positive and generalized relationships
between the different pillars of the model. The results suggest that such relationships should not be
considered universal, but rather dependent on the level of development, institutional context, and specific
characteristics of each destination. In this sense, the study reinforces the need to move toward more
differentiated approaches that take into account the heterogeneity among destinations, particularly between
those with lower levels of tourism development and more consolidated destinations.

From a practical perspective, the results provide relevant implications for tourism destination
management. In particular, they show that the impact of investments in technology and innovation on other
dimensions of the model is not automatic, but depends on their level of development and consolidation.

In the case of Extremadura, the findings suggest that strengthening governance can act as a key driver of
sustainable development. Consequently, public policies should prioritize improvements in institutional
coordination, stakeholder participation, and management capacity before promoting intensive investments in
technology or innovation (Andrades, 2024). Furthermore, such investments should be integrated into
coherent, long-term strategies to maximize their impact on the overall tourism system.

However, this study presents several limitations that should be considered when interpreting the results.

Some indicators exhibit levels of convergent validity below the recommended thresholds, which suggests
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that the findings should be interpreted with caution. Furthermore, the analysis is based on data from a
specific time period, which prevents the evaluation of the dynamic evolution of the relationships between the
variables analyzed. Moreover, the availability of indicators has constrained the measurement of certain
dimensions of the model, and the study focuses on a single region characterized by a lower level of tourism
development, which limits the generalizability of the results to other contexts.

In this regard, future research should further explore the temporal dimension of these relationships by
incorporating longitudinal approaches that allow for the assessment of how changes in investments across the
different pillars of the STD model may alter the causal relationships over time. Moreover, extending the
analysis to tourism destinations with different levels of maturity and technological development would be of
great interest, as it would allow for the validation of the results and a deeper understanding of the role of each
dimension in shaping smart tourism destinations. In particular, applying this methodology to regions with a
higher level of STD development would enable meaningful comparisons and provide further insights into
how the relationships between the model’s pillars depend on the territorial context.
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