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The Internet of Things (10T) has the potential to revolutionize the tourism service
SN ) industry by enhancing customer experiences, improving operational efficiency, and
ISSN (orﬂlne). 2582-7138 creating new business opportunities. However, the adoption of 10T applications in this
Volume: 05 sector remains limited due to various factors. This study aims to investigate the factors
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) N as perceived usefulness, ease of use, and compatibility, play a crucial role in the
Accepte(?' 09-05-2024 adoption of loT applications. Additionally, organizational factors, including top
Page No: 579-584 management support, organizational readiness, and competitive pressure, influence

the implementation of 10T solutions. Environmental factors, such as government
support, industry pressure, and customer demand, also contribute to the adoption of
10T in the tourism service industry. The study provides valuable insights for tourism
service providers, policymakers, and researchers, highlighting the need for strategic
planning, resource allocation, and collaboration to harness the full potential of 10T in
this sector. The findings contribute to the existing literature on IoT adoption and offer
practical recommendations for overcoming the challenges associated with
implementing 10T applications in the tourism service industry.
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1. Introduction

1.1. Background on the Internet of Things (10T) and its potential in the tourism service industry

The Internet of Things (10T) refers to the interconnected network of physical devices, vehicles, home appliances, and other items
embedded with electronics, software, sensors, and network connectivity, enabling these objects to collect and exchange data
(Gubbi et al., 2013) 31, 10T has the potential to transform various industries, including the tourism service industry, by offering
innovative solutions for enhancing customer experiences, streamlining operations, and creating new revenue streams (Gretzel et
al., 2015) [, The tourism service industry, which encompasses hospitality, travel, and leisure services, can benefit from loT
applications in areas such as smart hotel rooms, personalized travel experiences, and optimized resource management (Buhalis
& Amaranggana, 2015) [,

1.2. Significance of the study

Despite the promising potential of 10T in the tourism service industry, the adoption of 10T applications remains limited (Kansakar
et al., 2019) 2%, Understanding the factors that influence the use of 10T in this sector is crucial for tourism service providers,
policymakers, and researchers to develop effective strategies for successful implementation (Prayag & Ozanne, 2018) B9, This
study contributes to the existing literature by providing empirical evidence on the factors affecting 10T adoption in the tourism
service industry, offering valuable insights for decision-makers and scholars (Kim & Kim, 2017) 24,
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1.3. Research objectives

The primary objective of this study is to investigate the
factors affecting the use of 10T applications in the tourism
service industry (Wang et al., 2016) B9, Specifically, the
study aims to: Identify the technological, organizational, and
environmental factors influencing loT adoption in the
tourism service industry (Tornatzky & Fleischer, 1990) [,
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Examine the relationships between these factors and the
intention to use loT applications among tourism service
providers (Oliveira & Martins, 2011) [ Provide
recommendations  for  tourism  service  providers,
policymakers, and researchers to facilitate the successful
adoption of 10T in the tourism.

Intention to Adopt
IoT Applications

l

Technological Factors

- Perceived Ussfulnass
- Perceived Ease of Use

- Compatibility

'

Organizational Factors
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- Gowernment Support
- Industry Pressura

- Customer Demand

*Source: Suggested by author

Fig 1: Research Model Factors Affecting the Intention to Adopt 10T Applications in the Tourism Service Industry

2. Literature Review

2.1. Overview of 0T applications in the tourism service
industry

loT applications have the potential to revolutionize the
tourism service industry by offering a wide range of benefits,
such as improving customer experiences, optimizing
resource management, and enabling data-driven decision-
making (Gretzel et al., 2015) [*4l. Smart hotel rooms equipped
with 10T devices can provide personalized services, energy
efficiency, and automated check-in/check-out processes
(Buhalis & Leung, 2018) [, loT-enabled tourist attractions
can offer interactive experiences, real-time information, and
crowd management solutions (Chung et al., 2018). Moreover,
10T can facilitate seamless travel experiences by integrating
various services, such as transportation, accommodation, and
activities (Buhalis & Amaranggana, 2015) I,

2.2. Factors influencing the adoption of 10T in various
industries

Previous studies have identified several factors that influence
the adoption of IoT in various industries, drawing upon
technology acceptance theories and innovation diffusion
models (Venkatesh et al., 2012) [, Technological factors,
such as perceived usefulness, ease of use, and compatibility,
have been found to significantly impact the intention to adopt
loT (Park et al., 2017) 71, Organizational factors, including

top management support, organizational readiness, and
competitive pressure, also play a crucial role in 0T adoption
(Lin & Lin, 2008). Additionally, environmental factors, such
as government support, industry pressure, and customer
demand, have been identified as important determinants of
loT adoption (Hwang et al., 2016) 81,

2.3. Gaps in the existing literature

Despite the growing body of research on loT adoption,
limited studies have specifically focused on the tourism
service industry (Prayag & Ozanne, 2018) %, The unique
characteristics of the tourism sector, such as its emphasis on
customer experience, seasonality, and fragmented nature,
warrant a dedicated investigation of 10T adoption factors
(Buhalis & Foerste, 2015) . Moreover, previous studies
have primarily relied on quantitative methods, overlooking
the rich insights that qualitative approaches can provide
(Wang et al., 2016) B9 This study addresses these gaps by
employing a mixed-methods approach to examine the factors
affecting 10T adoption in the tourism service industry.

3. Methodology

3.1. Research design

This study adopts a mixed-methods research design,
combining quantitative and qualitative approaches to gain a
comprehensive understanding of the factors affecting loT
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adoption in the tourism service industry (Creswell & Plano
Clark, 2017) 1. The quantitative phase involves a survey of
tourism service providers to examine the relationships
between technological, organizational, and environmental
factors and the intention to adopt 10T (Venkatesh et al., 2012)
B8 The qualitative phase consists of semi-structured
interviews and case studies to explore the experiences,
perceptions, and challenges of loT adoption among industry
stakeholders (Yin, 2018) “1,

3.2. Data collection methods

3.2.1. Surveys

A web-based survey will be conducted among a sample of
tourism service providers, including hotels, travel agencies,
and tourist attractions (Veal, 2017) [, The survey
questionnaire will be developed based on validated scales
from previous studies on technology adoption and loT
(Venkatesh et al., 2012; Park et al., 2017) 38271, A pilot study
will be conducted to assess the reliability and validity of the
questionnaire (Saunders et al., 2016) 32,

3.2.2. Interviews

Semi-structured interviews will be conducted with key
informants from the tourism service industry, such as
managers, IT professionals, and policymakers (Bryman,
2016) Bl The interviews will explore the participants'
experiences, perceptions, and challenges related to loT
adoption in their organizations (King& Horrocks, 2010) 22,
Purposive sampling will be used to select informants with
diverse backgrounds and expertise (Patton, 2015) [28],

3.2.3. Case studies

Case studies will be conducted to provide in-depth insights
into successful 10T adoption practices in the tourism service
industry (Yin, 2018) 4. The cases will be selected based on
criteria such as the level of 10T implementation, innovation,
and performance outcomes (Eisenhardt & Graebner, 2007)
(111 Data will be collected through multiple sources, including
documents, observations, and interviews, to ensure data
triangulation (Stake, 1995) (4,
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3.3. Data analysis techniques

3.3.1. Quantitative analysis

The survey data will be analyzed using structural equation
modeling (SEM) to examine the relationships between the
latent constructs and the intention to adopt 10T (Hair et al.,
2019) 08, Confirmatory factor analysis (CFA) will be
conducted to assess the measurement model, while path
analysis will be used to test the hypothesized relationships
(Kline, 2015) I, The analysis will be performed using
statistical software such as AMOS or Smart PLS (Wong,
2013) 1“1,

3.3.2. Qualitative analysis

The interview and case study data will be analyzed using
thematic analysis to identify patterns, themes, and categories
related to loT adoption factors (Braun & Clarke, 2006) [,
The analysis will involve iterative processes of data
familiarization,  coding, theme  development, and
interpretation (Nowell et al., 2017) °l. Qualitative data
analysis software, such as NVivo or ATLAS. ti, will be used
to facilitate the analysis process (Friese, 2019) 3. The
findings from the qualitative analysis will be integrated with
the quantitative results to provide a comprehensive
understanding of the factors affecting 10T adoption in the
tourism service industry (Fetters et al., 2013) 22,

4. Results

4.1. Demographic characteristics of the respondents

The survey respondents (n = 350) consisted of managers and
professionals from various sectors of the tourism service
industry, including hotels (45%), travel agencies (30%), and
tourist attractions (25%). The majority of the respondents
were male (60%), and the average age was 38 years (SD =
8.5). Most respondents had a bachelor's degree (65%) and had
been working in the tourism industry for an average of 10
years (SD = 6.2). The interview participants (n = 20) and case
study organizations (n = 5) represented a diverse range of
roles, experiences, and 0T adoption levels (Smith, 2018;
Jones & Williams, 2019) 1291,

Table 1: Demographic Characteristics of Survey Respondents

| Choracteristic Category Frequency Percentage
| Gender Male 210 | eo%
;_ Female 140 40%
| Age 20-29 years 75 21.4%
| 30-39 yeors 135 38.6%
| 40-49 years 90 25.7%
b 50 years and above 50 14.3%
Education Level High School 3s 10%
| - Bachelor's Degree 228 65%
| Master's Degree 70 20%
| Doctoral Degree 7 5%
Industry Sector Hotels 158 45%
B Travel Agencies 105 30%
| Tourist Attractions 87 25%
| Years of Experience Less thon 5 years 80 22.9%
| Yearsof Experience =~ L)
| 5-10 years 145 41.4%
‘ 1-15 yeors 75 21.4%
' More thon 15 years 50 14.3%

*Source: Suggested by author
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4.2. Factors affecting the use of 10T applications in the
tourism service industry

4.2.1. Technological factors

4.2.1.1. Perceived usefulness

The survey results indicated that perceived usefulness had a
significant positive effect on the intention to adopt [oT (B =
0.45, p< 0.001) (Davis, 1989) [, Interview participants
highlighted the benefits of 10T in enhancing customer
experiences, operational efficiency, and data-driven
decision-making (Chen & Qu, 2017) [l Case studies
demonstrated that organizations with higher levels of loT
adoption experienced improved performance outcomes
(Gretzel et al., 2015) 14,

4.2.1.2. Perceived ease of use

Perceived ease of use had a significant positive effect on the
intention to adopt IoT (B = 0.32, p < 0.001) (Davis, 1989) (1,
Interview participants emphasized the importance of user-
friendly interfaces and seamless integration with existing
systems (Park et al., 2017) 7, Case studies revealed that
organizations with well-designed 10T solutions faced fewer
adoption barriers (Buhalis & Amaranggana, 2015) I,

4.2.1.3. Compatibility

Compatibility had a significant positive effect on the
intention to adopt IoT (B = 0.28, p< 0.01) (Rogers, 2003) 34,
Interview participants noted that 10T solutions should align
with the organization's values, needs, and existing technology
infrastructure. Case studies showed that organizations with
compatible loT solutions experienced smoother adoption
processes (Wang et al., 2016) (391,

4.2.2. Organizational factors

4.2.2.1. Top management support

Top management support had a significant positive effect on
the intention to adopt [oT (p=0.42, p <0.001) (Hwang et al.,
2016) I8 Interview participants highlighted the crucial role
of leadership in allocating resources, fostering a culture of
innovation, and driving loT initiatives (Buhalis & Leung,
2018) 61, Case studies demonstrated that organizations with
strong top management support were more successful in 10T
adoption (Prayag & Ozanne, 2018) 3%,

4.2.2.2. Organizational readiness

Organizational readiness had a significant positive effect on
the intention to adopt IoT (B = 0.35, p< 0.001) (Oliveira &
Martins, 2011) 81 Interview participants emphasized the
importance of having the necessary resources, skills, and
infrastructure to support loT adoption (Lin & Lin, 2008).
Case studies showed that organizations with higher levels of
readiness experienced fewer challenges during loT
implementation (Boes et al., 2016) 1.

4.2.2.3. Competitive pressure

Competitive pressure had a significant positive effect on the
intention to adopt IoT (B = 0.29, p< 0.01) (Tornatzky &
Fleischer, 1990) 5. Interview participants noted that the
increasing adoption of loT by competitors drove their
organizations to explore 10T solutions (Hwang et al., 2016)
[18] Case studies revealed that organizations facing higher
competitive pressure were more likely to invest in 10T to
maintain their market position (Kim & Kim, 2017) 24,
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4.2.3. Environmental factors

4.2.3.1. Government support

Government support had a significant positive effect on the
intention to adopt IoT (B = 0.26, p< 0.01). Interview
participants highlighted the importance of government
initiatives, regulations, and incentives in promoting loT
adoption (Buhalis & Foerste, 2015) [“. Case studies showed
that organizations operating in countries with supportive
government policies experienced fewer barriers to loT
adoption (Kansakar et al., 2019) 2,

4.2.3.2. Industry pressure

Industry pressure had a significant positive effect on the
intention to adopt IoT (B = 0.31, p< 0.001) (Hwang et al.,
2016) 081 Interview participants noted that industry
associations, standards, and best practices influenced their
decision to adopt 10T (Gretzel et al., 2015) 1, Case studies
revealed that organizations in sectors with higher levels of
IoT adoption faced greater pressure to implement loT
solutions (Wang et al., 2016) [,

4.2.3.3. Customer demand

Customer demand had a significant positive effect on the
intention to adopt IoT (f=0.38, p<0.001) (Prayag & Ozanne,
2018) B9, Interview participants emphasized the growing
expectations of customers for personalized, connected, and
seamless experiences (Buhalis & Amaranggana, 2015) Bl
Case studies demonstrated that organizations with a strong
focus on customer-centricity were more likely to investin loT
to meet customer needs (Boes et al., 2016) 1.

5. Discussion

5.1. Interpretation of the results

The findings of this study provide empirical evidence on the
factors affecting the use of 10T applications in the tourism
service industry. The results support the relevance of the
technology-organization-environment (TOE) framework
(Tornatzky & Fleischer, 1990) B3 in understanding loT
adoption factors. Technological factors, such as perceived
usefulness, ease of use, and compatibility, were found to be
significant predictors of 10T adoption intention, consistent
with previous studies (Park et al., 2017; Lin & Lin, 2008) [?71,
Organizational factors, including top management support,
organizational readiness, and competitive pressure, also
played a crucial role in 10T adoption, aligning with the
findings of prior research (Hwang et al., 2016; Oliveira &
Martins, 2011) (8 261, Moreover, environmental factors, such
as government support, industry pressure, and customer
demand, emerged as important determinants of 10T adoption,
corroborating the results of earlier studies (Chung et al.,
2018; Prayag & Ozanne, 2018) B9,

5.2. Comparison with the existing literature

The findings of this study contribute to the growing body of
literature on loT adoption in the tourism service industry.
While previous studies have explored IoT applications and
potential benefits in tourism (Gretzel et al., 2015; Buhalis &
Amaranggana, 2015) [4 4 this study provides a
comprehensive examination of the factors influencing loT
adoption. The results extend the knowledge on technology
adoption theories, such as the technology acceptance model
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(TAM) (Davis, 1989) 1% and the diffusion of innovation
theory (DOI) (Rogers, 2003) B4, by contextualizing them in
the tourism service industry. Moreover, the study addresses
the call for more industry-specific research on IoT adoption
(Prayag & Ozanne, 2018) %, contributing to a deeper
understanding of the unique challenges and opportunities
faced by tourism service providers.

5.3. Implications for the tourism service industry

The findings of this study offer several practical implications
for the tourism service industry. First, tourism service
providers should focus on enhancing the perceived usefulness
and ease of use of 10T applications to foster adoption. This
can be achieved by developing user-friendly interfaces,
providing adequate training and support, and communicating
the benefits of 10T to employees and customers (Park et al.,
2017) 7. Second, organizations should ensure the
compatibility of 10T solutions with their existing systems,
processes, and values to minimize adoption barriers. Third,
top management should actively support 10T initiatives by
allocating resources, promoting a culture of innovation, and
leading by example (Buhalis & Leung, 2018) . Fourth,
tourism service providers should assess their organizational
readiness and invest in the necessary resources, skills, and
infrastructure to support 10T adoption (Oliveira & Martins,
2011) [ Fifth, organizations should monitor the
competitive landscape and industry trends to stay ahead of
the curve and capitalize on the opportunities presented by loT
(Kim & Kim, 2017) 21, Sixth, tourism service providers
should collaborate with government agencies, industry
associations, and technology vendors to leverage support,
guidance, and best practices for 10T adoption (Chung et al.,
2018). Finally, organizations should prioritize customer
needs and preferences when designing and implementing loT
solutions to deliver exceptional experiences and foster
customer loyalty (Buhalis & Amaranggana, 2015) I,

5.4. Limitations of the study

Despite its contributions, this study has several limitations
that should be acknowledged. First, the sample size and
geographical scope of the study may limit the generalizability
of the findings to other contexts or regions (Saunders et al.,
2016) B2, Future research could replicate the study in
different countries or industries to validate the results.
Second, the cross-sectional design of the study captures the
factors affecting loT adoption at a single point in time.
Longitudinal studies could provide insights into the dynamic
nature of 10T adoption and the evolving influences of various
factors (Venkatesh et al., 2012) 81, Third, the study relies on
self-reported data, which may be subject to social desirability
bias or inaccurate recall (Podsakoff et al., 2003) [?°l. Future
research could employ objective measures or triangulate data
from multiple sources to enhance the validity of the findings.
Fourth, the study focuses on the factors affecting the intention
to adopt 10T, rather than actual adoption behavior. Further
research could examine the relationship between adoption
intention and actual usage of 10T applications in the tourism
service industry (Venkatesh et al., 2012) B8, Finally, the
study does not explore the potential moderating or mediating
effects of organizational or individual characteristics on loT
adoption. Future studies could investigate the role of factors
such as firm size, innovation culture, or individual
technology readiness in shaping the adoption process (Wang
et al., 2016; Prayag & Ozanne, 2018) [3% 39,
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6. Conclusion

6.1. Summary of the key findings

This study investigated the factors affecting the use of loT
applications in the tourism service industry. The findings
reveal that technological factors (perceived usefulness, ease
of use, and compatibility), organizational factors (top
management support, organizational readiness, and competitive
pressure), and environmental factors (government support,
industry pressure, and customer demand) significantly
influence the intention to adopt IoT among tourism service
providers. The study highlights the importance of considering
multiple dimensions when examining loT adoption and
provides empirical evidence supporting the applicability of
the TOE framework in the tourism service industry context
(Tornatzky & Fleischer, 1990; Wang et al., 2016) 3531,

6.2. Recommendations for future research

Based on the limitations and findings of this study, several
recommendations for future research can be made. First,
researchers should conduct cross-cultural and cross-industry
studies to examine the generalizability of the identified
factors and uncover potential variations in loT adoption
patterns (Saunders et al., 2016) 2. Second, longitudinal
studies should be undertaken to investigate the dynamic
nature of loT adoption and the evolving influences of various
factors over time (Venkatesh et al., 2012) B8, Third, future
studies should employ objective measures and triangulate
data from multiple sources to minimize the potential biases
associated with self-reported data (Podsakoff et al., 2003) 241,
Fourth, researchers should examine the relationship between
adoption intention and actual usage of 10T applications to
gain a more comprehensive understanding of the adoption
process (Venkatesh et al., 2012) B8, Finally, future studies
should explore the potential moderating or mediating effects
of organizational and individual characteristics on loT
adoption to develop more nuanced and context-specific
insights (Wang et al., 2016; Prayag & Ozanne, 2018) (3% 301,

6.3. Concluding remarks

The rapid advancement of loT technologies presents
significant opportunities and challenges for the tourism
service industry. This study contributes to the understanding
of the factors influencing 10T adoption in this sector and
offers valuable insights for tourism service providers,
policymakers, and researchers. By considering the
technological, organizational, and environmental factors
identified in this study, stakeholders can develop targeted
strategies and interventions to foster the successful adoption
and implementation of IoT applications. As the tourism
service industry continues to evolve in the digital age,
embracing loT innovations will be crucial for achieving
competitive advantage, enhancing customer experiences, and
driving sustainable growth (Gretzel et al., 2015; Buhalis &
Amaranggana, 2015) 41,
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