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Abstract

Purpose – The main purpose of this study is to investigate what affects a customer’s decision to use the hotel
smartphone applications when he/she makes a room reservation.
Design/methodology/approach – A total of 266 usable data was collected through an online survey.
The research model was tested using confirmatory factor analyses and structural equation modeling.
Findings –This study revealed that perceived usefulness, perceived credibility, perceived equipment risk, and
perceived change risk affected customers’ intention to book a hotel room using hotel smartphone apps.
Perceived ease of use did not have a significant effect on behavioral intention.
Originality/value –This study extendedTAMand the existing literature of mobile technology in the lodging
industry. This article explored both existing variables and new variables in studying customers’ intention to
use hotel smartphone apps when booking a hotel room.
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Introduction
With 81 per cent of Americans owning a smartphone, mobile technology has had an
enormous effect on consumer behaviors (Bilgihan and Yang, 2016; Park and Huang, 2017;
Pew Research Center, 2019; Smith, 2017). Mobile application visitors have increased every
year, while the number of visitors for regular Internet websites has decreased (Bohannon,
2014; Kwon et al., 2013; Park and Huang, 2017). Most hotel companies offer a smartphone app
and mobile hotel booking has emerged as one of the important booking channels in the
lodging industry (Ozturk et al., 2016; Smith, 2017). Travelers can search for travel
information, book trips, use location-based and support services, and search for information
while traveling (Bohannon, 2014; Kwon et al., 2013; Mahatanankoon et al., 2005; Park and
Huang, 2017). Mobile technology has reshaped the hotel industry for customers and
companies (Bilgihan and Yang, 2016; Park and Huang, 2017).

In 2017, approximately 33 per cent of travelers booked a hotel room using a smartphone;
however, only 10 per cent of people used a hotel’s smartphone app (Criteo, 2018). Although
major hotel companies have offeredmobile apps for smartphone users, smartphone bookings
by hotel companies’ apps (10 per cent) stayed the same as in the past compared to online
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travel agencies’ (OTAs’) mobile apps (39 per cent) (Criteo, 2018). Many travelers use
smartphones as an information searching device (e.g., searching information about amenities
at a hotel) and prefer using other devices such as personal computers or laptops to book a
hotel room (Anuar et al., 2014; Criteo, 2018; Murphy et al., 2016). In addition, travelers who
book a hotel room using a smartphone chose mobile apps offered by online travel agencies
(OTAs) instead of using ones from hotel companies (Criteo, 2018). Compared to OTAs’
smartphone apps, smartphone apps from hotel companies did not lead smartphone users to
actual purchases, which might indicate travelers switch between devices when they plan or
book a trip.

Although the percentage of smartphone owners has increased every year, some users
consider the smartphone as only an information-searching device instead of a buying device
(Agrebi and Jallais, 2015). Furthermore, many smartphone users who book a hotel room using
reservation channels provided by hotel companies, still prefer a personal computer for
purchasing a travel-related product (Criteo, 2018). However, there is a cost involved for hotel
companies to develop and maintain smartphone apps. Moreover, hotel companies pay
commissionswhenguests book a roomusingOTAs (Hamblen, 2012; Raab et al., 2018; Toh et al.,
2011). Therefore, it is imperative for practitioners in the lodging industry to find out what
affects a customer’s decision to use the hotel smartphone applications when booking a room.

The purpose of this research study was to examine the factors affecting consumers’
behavioral intentions (BIs) to use hotel smartphone apps. The specific objectives of the study
were to assess the effects of perceived usefulness (PU), defined as the degree of an individual’s
belief that using the hotel smartphone apps would increase his/her performance, as well as
perceived ease of use (PEOU), defined as the degree to which a user believes that using the
hotel smartphone apps would be free of effort; if the technology is easier to use, more people
will have a positive attitude toward using it (Davis, 1989). Also discussed in the study is the
relationships between perceived credibility (PC), the extent to which an individual believes
the use of hotel smartphone appswill not pose any security/privacy threats, perceived change
risk (PCR), an individual’s psychological resistance when he/she needs to deviate from their
routine (Lee et al., 2009; Lean and Yen, 2014: Ram; Ram and Sheth, 1989), and perceived
equipment risk (PER) which is referred to as the degree of risk a person believes is involved in
using a particular technology (Park et al., 2016) and how the level of risks involved can
influence a user. For the purposes of this study, all of the aforementioned factors are
described in terms of how they would be applied to users’ intentions in booking a hotel room
through the use of a smartphone application.

Literature review
Theoretical background
The technology acceptance model (TAM) was derived from Fishbein and Ajzen’s (1977)
Theory of Reasoned Action (TRA). Theory of Reasoned Action explains that BI of an
individual determines the actual behavior, and the BI is affected by attitude and the
subjective norm. While attitude is influenced by beliefs and evaluations, the subjective norm
is affected by normative beliefs and motivation to comply (Fishbein and Ajzen, 1977).

TAM was initially proposed by Davis (1989) to study employees’ acceptance of
information technology; however, it has been applied to research studying consumer
behavior. TAM posits that PU and PEOU are two main antecedents, which determine users’
attitude toward new technologies. In turn, attitude toward using the technology affects BI to
use and actual system use (Davis et al., 1989).

The first antecedent is PU, which is described as the degree of a potential user’s belief that
using the technology would increase their own performance (Davis, 1989). In contrast, PEOU
is referred as the degree to which the prospective user believes that using the new technology
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would be free of effort (Davis, 1989). Users’ attitude toward new technologies refers potential
users’ favorable and unfavorable feelings (Kim, 2016). Behavioral intention is a direct
determinant of users’ actual usage of new technologies and leads to actual adoptions
(Fishbein and Ajzen, 1977).

Both TRA and TAM posit that the actual behavior is determined by BI. TRA proposes
that BI is influenced by attitude toward behavior and subjective norm, whereas TAM
postulates PU and attitude affect BI. However, the final version of TAM only included PU
and PEOU as it is parsimonious. For instance, Meuter et al. (2000) concluded that ease of
use and convenience affect customers’ satisfaction with the self-service technology. Since
then, more studies have been using TAM in studying mobile technology in the lodging
industry (Kim and Qu, 2014; Kim, 2016; Kwon et al., 2013; Wang and Wang, 2010). Kwon
et al. (2013) adopted TAM to explain customers’ intention to download mobile apps, and
Kim (2016) extended TAM by examining subjective norm and PC when studying the
usage of hotel tablet apps. Kim and Qu (2014) also utilized TAM to study intention toward
hotel kiosks usage. Although TAM is considered less general than TRA, TAM has been
used extensively in explaining consumer behaviors. Previous studies, especially in the
lodging industry, found positive relationships between PEOU and PU and BI. As TAM
has been widely utilized to explain IT acceptance, it is used as this study’s framework and
it has led to the following hypotheses:

H1. Customers who perceive a hotel smartphone app to be easy to use will be more
willing to book a hotel room.

H2. Customers who perceive a hotel smartphone app to be useful will be more willing to
book a hotel room.

Perceived credibility
Perceived credibility is referred to the extent which a person believes that the use of hotel
mobile apps will not have security, or there will be privacy threats (Luarn and Lin, 2005;
Wang et al., 2003). Security is the protection of a user’s information and systems from
unsanctioned access which might lead to unauthorized use of the personal information
(Wang et al., 2003). Privacy is related to handling and protecting data that have been collected
from the users (Wang et al., 2003).

Although the development of technology has brought convenience, it also poses threats
for privacy and security. Studies indicated that individuals tend to behave based on the
perceived sense of security (Hoffman et al., 1999; Jose and Varghese, 2018).

In the lodging industry, customers’ personal data, such as credit card information and
address, is collected during the room reservation process and check-in. Therefore,
precautions should be taken as hotels handle the sensitive information.

As seen in the data breach incidents of Marriott and Hyatt, hotel companies should
prevent the security and privacy threats in order to protect customers’ data (Kim, 2016).
Downloading and usingmobile apps fromhotel companies couldmean guests have the brand
loyalty to the hotel companies. If customers lose their information by hacking, it will have a
bad influence on brand engagement and commitment (Kim et al., 2012). Previous studies have
claimed that consumers would not adopt new technologies such as biometrics, RFID, or
mobile technologies, if they are highly concerned about privacy and security threats (Hossain
and Prybutok, 2008; Kim, 2016).

Previous studies emphasized the importance of PC and supported that a level of credibility
concerns influences a consumer’s intention to use the technology. For instance, Wang et al.
(2003) concluded that PC was linked to the BI in using online banking. Luarn and Lin (2005)’s
research studying attendees of an exposition found that the PC affects their intention to use
mobile banking apps.
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In addition to the antecedents in TAM, customers’ intention to use hotel mobile apps can
be influenced by privacy and security concerns; thus, the following hypothesis was tested:

H3. Customers who perceive a hotel smartphone app to be credible will bemorewilling to
book a hotel room.

Perceived change risk
The status quo bias theory posits that individuals tend to prefer staying with the current
situation, so it is challenging to change their behaviors (Markman, 2014; Samuelson and
Zeckhauser, 1988). Perceived change risk refers to the degree of psychological resistance an
individual exhibits when he/she faces deviation from established traditions (Lee et al., 2009;
Liam and Yen, 2014; Ram, 1989; Ram and Sheth, 1989).

Ram and Sheth (1989) introduced five barriers that individuals experience when adopting
innovation: usage barrier, value barrier, risk barrier, tradition barrier, and image barrier. The
usage barrier is known as the most common reason for consumers to resist the innovation;
this barrier indicates that the innovation is incompatible with a consumer’s practices or
habits. The value barrier refers to consumers’ resistance to innovation unless the
performance-to-price value is better in innovation. The risk barrier arises when customers
are aware of the potential risks with innovation and attempt to postpone the adoption. The
tradition barrier, also refers to PCR, represents an individual’s resistance to innovation
because a change to his/her established routine is required. Lastly, the image barrier is related
to an unfavorable image or the stereotype of a product that discourages consumers to adopt
innovation (Ram and Sheth, 1989).

The findings from the studies on information technology support the fact that resistance
to change the established tradition affects consumers’ intention to use the new technology.
For instance, Ram (1989) indicated that an individual would less likely adopt the innovations
if they do not fit his/her preferences, for example, established routine. Several studies claimed
that a tendency toward an existing practice of an individual affects his/her intention to resist
innovation in online banking services (Kuisma et al., 2007; Martins et al., 2014; Sheth, 1981).
Considering innovation requires consumers change in their routine, the following hypothesis
was proposed:

H4. Customers who are less willing to change their routine will be less willing to book a
hotel room using a hotel smartphone app.

Perceived equipment risk
Perceived equipment risk refers to the degree an individual believes that there is the
possibility of loss caused or intercepted bymobile technology (Park et al., 2016). It is related to
limitations of smartphone features such as usability and the quality of service (Elias, 2011;
Eriksson, 2014; Kargin et al., 2008).

Previous studies support the fact that if a consumer has a high level of equipment risk, it
would negatively affect his/her intention to use it (Elias, 2011; Eriksson, 2014; Kargin et al.,
2008; Kim and Sundar, 2014). For example, smartphone screen size has been identified to be
highly related with smartphone adoption in utilitarian and hedonic purposes; however, the
smaller size screen makes it difficult to navigate when individuals are accustomed with
a bigger screen on a computer/laptop. Usability is related to sufficient technology, such as the
quality of navigation and limitation in relevant services (Eriksson, 2014, Safer, 2014). For
example, smartphone usersmay have a poor experience of browsingmobile websites because
they have poor navigation, they are not fast, or designed for a smartphone (Kim and Sundar,
2014; Safer, 2014). In addition, both Aldhaban et al. (2015)’s study and Kim et al. (2015)’s
studies claimed that performance of the smartphone affects the BI of customers. The lodging
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industry should focus on these issues as the recent study found the number of customers
using the hotel apps are not increasing in spite of hotel companies’ efforts (Criteo, 2018).
Considering the lack of usability construct in TAM and previous studies, the following
hypothesis is proposed:

H5. Customers who perceive a hotel smartphone app as nonsufficient will be less willing
to book a hotel room.

Based on the previous studies, we propose the research model in which PU, PEOU, PC, PER,
and PCR influence BI toward hotel smartphone apps (see Figure 1).

Methodology
The survey questions were developed based on a comprehensive review of related
literature. Items measuring PU and PEOU were adapted from the work of Davis (1989).
Items measuring PC were based on the work of Wang et al. (2003), and the works of Ram
and Sheth (1989) and Goldsmith and Hofacker (1991) were used to measure PCR. The
PER was measured using items from the works of Kim et al. (2015) and Kim and Sundar
(2014). Lastly, BI was measured with items from the work of Venkatesh et al. (2003). All
items were revised to accommodate the information technology in the lodging industry,
and respondents used a seven-point Likert scale, ranging from (1) “strongly disagree” to
(7) “strongly agree” to respond to the questionnaire except for questions asking for
socio-demographic information.

To reach the sample, the Qualtrics’ panel database was used to collect the national data.
An invitation with a link to the survey was sent to the panel to complete the online survey
in return for incentives/cash honorarium. The target population for this research were
customers who had stayed in a hotel at least once during the last 12 months and had never
booked on a hotel smartphone app. Those not meeting the criteria were screened out. A total
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of three attention check questions were built into the survey to determine whether the
respondents read the instructions and answered questions carefully. In addition, all responses
were screened to see if it took less than 5 minutes for completion and if answers were missing.

A total of 287 participants completed the survey; however, 21 surveys were screened out
because they either did not take a trip in the last 12 months or got a wrong answer on
attention questions. Therefore, a total of 266 questionnaires were used for data analysis.

Results
Characteristics of participants
Of the 266 respondents, approximately 59 per cent of respondents were female and over
68 per cent were at least 40 years old. One third of respondents reported that they contacted
the hotel to make a room reservation, whereas about 47 per cent booked a hotel room using
their personal computer (see Table I).

Measurement model
Confirmatory factor analysis (CFA) was conducted using Amos 24. Results of CFA
showed that all factor loadings were greater than 0.6, and the measurement model
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Variables Item N %

Gender Male 109 41
Female 157 59

Age 18–20 years old 2 0.8
21–30 years old 31 11.7
31–40 years old 57 21.4
41–50 years old 49 18.4
51–60 years old 69 25.9
61–70 years old 48 18.0
71 years old and older 10 3.8

Level of education Less than high school 2 0.8
High school/GED 61 22.9
Some college 84 31.6
Two-year college degree 34 12.8
Four-year college degree 61 22.9
Master’s degree or higher 24 9.0

Annual income Below $20,000 47 17.7
$20,000–$40,000 72 27.1
$40,001–$60,000 63 23.7
$60,001–$80,000 35 13.2
$80,000–$100,000 27 10.2
$100,001 or more 22 8.3

Frequencies of hotel stay 1 time 97 36.5
2–3 times 94 35.3
4–5 times 41 15.4
6–7 times 18 6.8
8–9 times 9 3.4
10 times or more 7 2.6

Booking method Call 88 33.1
Desktop 69 25.9
Laptop 67 25.2
Tablet 3 1.1
Others 39 14.7

Tablet ownership Yes 154 57.9
No 112 42.1

Table I.
Demographic
profile (N 5 266)



showed an acceptable fit (χ2 (137) 5 216.3, p < 0.001, CFI 5 0.983, NFI 5 0.955,
RMSEA 5 0.047). As shown in Table II, the standardized factor loadings were met the
minimum criterion of 0.50 (Hair et al., 1998); ranging from 0.73 to 0.98. All measures were
evaluated for reliability and convergent and discriminant validity (see Table III).
Composite reliability was used to determine reliability of the study, and each construct
showed a good item reliability ranging from 0.852 to 0.972. Convergent validity was
assessed by using average variance extracted (AVE), and all values for AVE were
greater than 0.5. Discriminant validity was evaluated by comparing the square root of
AVE for each construct to correlations with other factors, and this study showed no
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Constructs and items
Standardized
loadings

Perceived usefulness (PU)
Hotel smartphone applications are useful 0.87
Hotel smartphone apps enable me to accomplish tasks quickly 0.86
Hotel smartphone apps increase my productivity 0.80

Perceived ease of use (PEOU)
Hotel smartphone applications are not complicated 0.95
Hotel smartphone applications are easy to use 0.92
Hotel smartphone applications are clear 0.76

Perceived credibility (PC)
I would find a hotel smartphone app secure in conducting my transactions 0.89
Using a hotel smartphone app would not divulge my personal information 0.88
I would not lose my personal information in using a hotel smartphone app 0.84
Hotel smartphone apps are secure to use 0.78

Perceived change risk (PCR)
I am among the last in my circle of friends to try new things 0.97
I will not try anything new if I have to change my established tradition 0.92
I do not like to deviate from my routine 0.90

Perceived equipment risk (PER)
If I use hotel smartphone apps, they will stop unexpectedly 0.94
The hotel smartphone apps do not allow me to be sufficient 0.75
The hotel smartphone apps do not support all the tasks that I need 0.73

Behavioral intention (BI)
I would use a hotel smartphone app when I book a hotel room 0.98
I would use a smartphone transaction via a hotel smartphone app when I book a hotel
room

0.96

I would book a hotel room using a hotel smartphone app 0.94

CR AVE MSV ASV PU PEOU PC PCR PER BI

PU 0.881 0.711 0.378 0.325 0.843
PEOU 0.911 0.774 0.510 0.299 0.582 0.880
PC 0.910 0.718 0.378 0.278 0.615 0.483 0.847
PCR 0.950 0.865 0.510 0.293 0.605 0.714 0.508 0.930
PER 0.852 0.660 0.281 0.245 0.511 0.514 0.530 0.498 0.812
BI 0.972 0.919 0.281 0.185 0.530 0.385 0.488 0.292 0.416 0.959

Note: Square root of AVE for each construct is in italics

Table II.
Measurement model

Table III.
Correlations, validity

and reliability



concerns for discriminant validity. All constructs’ square root of AVE was greater than
correlations with other constructs.

Structural model
Structural equation modeling (SEM), using Amos 24, was used to test the hypotheses of
this research. The result showed a good fit: χ2 (137) 5 216.3, χ2/df 5 1.58, p < 0.001,
CFI 5 0.983, NFI 5 0.955, RMSEA 5 0.047. An examination of path estimates showed
that PU (β 5 0.364, t 5 4.387, p < 0.01) and PC (β 5 0.230, t 5 3.044, p < 0.01) had
significant effects on BI, supporting H2 and H3. In addition, PCR (β 5 �0.220, t 5 �2.618,
p < 0.01) and PER (β 5 �0.143, t 5 �1.994, p < 0.05) showed significant effects on BI,
supporting H4 and H5. However, PEOU did not show a significant effect on BI (β 5 0.146,
t 5 1.726, p > 0.05); therefore, H1 was not supported.

Conclusion
With advancement of mobile technology, customers can book their hotel room using
smartphone apps developed by hotel companies. Smartphone transactions have been
increasing every year in the hotel industry; however, transactions using hotel smartphone
apps is consistently on a low level.

To the authors’ knowledge, there is no research focusing on consumer acceptance and
avoidance of hotel smartphone apps. Therefore, the antecedents of acceptance of hotel
smartphone apps that were tested in this study will shed light on the existing literature of
mobile technology in the lodging industry.

This study found that PU had the strongest influence on consumers’ intention to use hotel
smartphone transactions (β5 0.364), which is consistent with previous studies (Brown et al.,
2002; Kim and Qu, 2014; Kwon et al., 2013). In other words, consumers are more likely to use a
hotel smartphone app if they perceive their experience as useful. In addition, PC was found to
have a significant positive effect on BI of using a hotel smartphone app when booking a hotel
room (β5 0.230). This is also consistent with the previous studies conducted for the banking
and hospitality industry (Kim, 2016; Luarn and Lin, 2005; Park et al., 2016; Wang et al., 2003).
This indicated that the security and privacy threats should be overcome to increase adoption
of hotel smartphone apps.

In addition to PU and PCR, PER was found to be negatively related to BI (β 5 �0.220).
The result indicated that consumers who believe a hotel smartphone app is not sufficient will
less likely book a hotel room using the app. This is consistent with previous studies
(Aldhaban et al., 2015; Elias, 2011; Eriksson, 2014; Kargin et al., 2008; Kim et al., 2015; Park
et al., 2016).

Lastly, PCR showed a negative effect on BI (β 5 �0.143). This finding indicated that
consumers who resist changing their established routine are less likely to book a hotel room
using a hotel smartphone app. This is consistent with previous research. In fact, recent
research concluded that most consumers who book a hotel room directly from hotel
companies prefer using their personal computers (Criteo, 2018). For them, using a hotel
smartphone app to make a room reservation is a deviation from their established routine.

Asmentioned earlier, PEOU did not have a significant effect on BI. This result contradicts
the findings of past studies. Previous studies conducted for the airline industry had shown
that PEOU showed a significant influence on the BI. For instance, both Morosan’s (2012)
study about biometrics in the airports and Morosan’s (2014) study focusing on using mobile
phones for purchasing in the airplane, showed that PEOU significantly affected the BI.
A possible explanation for this study’s differing result is that smartphones have been present
for nearly 10 years and approximately 81 per cent of Americans own a smartphone.
Consumers are accustomed to using their smartphone which means they know how to.
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Another possible reason could be the differences between the airline and lodging industries
and each of its customers.

This study tested and extended the original TAM in the use of hotel smartphone apps.
Previous research had focused on the constructs from the original TAM (e.g., PU and PEOU).
However, as technology advances, interests on predictive variables has increased. This study
contributes to the TAM by adding PC, PCR, and PER to further explain the acceptance
behaviors.

From a practical perspective, hotel owners and operators could provide incentives if
customers book using the hotel’s smartphone app. For example, hotels can offer a discount or
an upgrade on room reservations made through their smartphone app. This could allow
customers who would not normally deviate from their routine to be motivated to use the hotel
smartphone app. Additionally, to reach more consumers, a pop-up screen or a notice can be
posted on the hotel’s official website to inform about the hotel smartphone apps and the
incentives.

Results indicate hotel owners and operators should update their apps to ensure it is
compatible with platforms such as Google Android or Apple iOS. For instance, the apps
might notmove on to the next page or could shut down unexpectedly if not up-to-date. This is
problematic, especially if the customer is in the process of making a reservation and their
entered data is lost. Theywould be forced to start over, or theymight fear theywill be charged
more than once. Updated apps can encourage customers to book a hotel room using the
company’s app.

Hotel owners and operators should enhance their security and any possible threats on
their smartphone apps, and make an announcement about their efforts. For example, similar
to secure websites viewed on a computer, a logo or signature of mobile security services
should be visible on the hotel smartphone apps to increase customer trust. In addition,
customers will feel confident about a hotel’s smartphone app if the establishment
communicates more via emails, text messages, in-room brochures, or signage.

Only about 10 per cent of hotel guests book a hotel room using the apps offered by hotel
companies (Criteo, 2018). Many hotel guests who book a room using reservation channels
provided by hotel companies still prefer to use a personal computer. The percentage of OTA
app users has increased every year because hotel guests who book a hotel room using a
smartphone are mostly last- minutes users (Criteo, 2018). OTA apps could provide
comparisons of competitors in the same area, but hotel apps could not provide competitors
information in their own apps. Therefore, hotel practitioners should emphasize other
functions in their apps for their guests to feel smartphone applications from hotel companies
are useful. For example, hotel companies can provide early check-ins, room keys, or
information about each property (such as location) in their mobile app. By using the hotel
smartphone apps, hotel guests can save time and effort by going to the room directly instead
of waiting at the front desk for check-in when they arrive at hotels. According to Kim (2016),
one of hotel guests’ preferred functions in mobile applications was browsing hotel facilities.
Hotel guests could not see the hotel facility until they check in, so hotel practitioners could
provide three-dimensional (3D) features of facilities in smartphone apps to assist guests in
choosing their accommodations.

This study has some limitations that could direct future research. We examined
antecedents based on TAM and three additional ones to find out what affects a customer’s
decision to make a room reservation through the hotel smartphone applications. A future
study can investigate other antecedents and expand TAM further to study a customer’s
purchasing decision to use hotel smartphone apps. This study only focused on smartphone
apps from the hotel companies. The results can be expanded to other segments in the
hospitality industry such as restaurants, airlines, wine, theme parks, etc. where customers
can purchase products and services from their smartphones.
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