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Abstract: Considering that the core concerns in sustainability are threats to the survival of humankind
and the ecosystems that humans depend on, changing the consumption and production behaviors of
individuals and society is inevitable. However, people are reluctant to change their own behavior in
support of sustainability goals. This tendency seems to be especially strong in tourism because the
main value of tourism is hedonic utility. Thus, the tourism industry is now introducing gamification
and smart tourism to shift tourist behavior toward sustainability, but most of studies and practices
only focus on the performance and application of gamification without considering customer adoption
patterns and perceptions during the process. This study empirically investigated what factors affect
the adoption of smart tourism applications that incorporate game elements, using the Google Maps
tourist guide program. As an initial approach, we incorporated diverse theoretical approaches:
perceived usefulness; perceived ease of use; perceived enjoyment from technology acceptance model;
information and interaction motivations from the uses and gratifications theory; the network effect;
distributive justice; flow as responses to the game characteristics of smart tourism applications;
and information privacy concerns as a negative factor for diffusion. The result showed that hedonic
characteristics of the gamified smart tourism application (GSTA) are strong in adoption. Perceived
enjoyment had a significant influence on the intention to use, but information quality, related to
cognitive experience, did not. The flow and perceived distributive justice associated with the game
content were not significant, but the interaction motivation was significant in the research model.
The results of this study show that individuals regard a GSTA as a low-level game tool. Also, it is
important to preoccupy the smart tourism application market in terms of marketing strategy because
the network effect is relevant to both perceived usefulness and perceived enjoyment. We also found
that the need to provide personal information would negatively affect the adoption of a gamified
smart tourism application.
Keywords: smart tourism; gamification; technology adoption; technology acceptance model;
hedonic goods

1. Introduction
Sustainability in tourism is twofold. On one side, the tourism industry is regarded as one of
the most desirable industries for sustainable development and growth. It creates economic profits
through the intangible values of a region’s nature and cultures, thereby minimizing damage to nature,
and preserving cultural sources of economic value. Also, the economic value created by tourism
contributes to the local community, which thus gains the potential to achieve sustainable growth
while minimizing its economic, environmental, and social effects and to promote diversity through
communication during the value-creation process [1,2]. On the other side, the tourism industry is one
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of the biggest enemies of sustainability. The movement of people induced by tourism is a direct threat
to fragile natural ecosystems. It also causes negative effects on the local community by generating
pollution and cultural conflicts, and it reduces diversity through globalization [2,3].
To avoid those problems, governments and various business entities in the tourism industry
have made many efforts to promote sustainability. Governments have introduced various policies,
incentives, and regulations to reduce pollution and increase environmental protection and social equity.
Business entities have also sought sustainable development through resource consumption control,
pollution management, effective traffic design, and cooperation with local communities [4].
Considering that the core concerns in sustainability are threats to the survival of humankind
and the ecosystems that humans depend on, changing the consumption and production behaviors
of individuals and society is inevitable [5,6]. Therefore, various attempts to shift customer behavior
toward more sustainable activities continued, using multidisciplinary techniques from psychology,
communication, and persuasion [7,8]. The tourism industry also agreed that tourists’ behavior
desperately needs to change to achieve sustainability, but most of its attempts toward change have not
been successful. Engaging tourists to support sustainability has not seriously been considered [3].
However, getting tourists to participate in sustainability efforts shows strong potential. A survey
analysis showed that most tourists are well aware of the environmental and social problems caused by
tourism, and they expressed their willingness to engage in eco-friendly activities during their vacations.
Unlike their good intentions, only 10% of tourists actually kept their promises by purchasing eco-social
components of vacation packages [9]. Most tourists are reluctant to change their own behavior in
support of sustainability goals [3]. This tendency seems to be especially strong in tourism because the
main value of tourism is hedonic utility [1]. Thus, the tourism industry is now introducing gamification
and smart tourism to shift tourist behavior toward sustainability.
The convergence of mobile technology, location information, the Internet of things, sensors,
open data, and social networks has directly connected the real world with the virtual world and allows
communication between them in real time. Based on that technological background, smart tourism has
emerged as a social phenomenon that enhances tourists’ experience through information technology [10,11].
The key objectives of smart tourism are to build new information infrastructure and business ecosystems,
create new businesses using those systems, and enhance the experience of tourism by integrating
mobile technology innovations into the tourism industry [12,13]. Therefore, the smart tourism
ecosystem inherently places a high priority on economic and environmental sustainability [10].
From this perspective, scholars believe that smart tourism can support sustainability by increasing the
efficiency of the tourism industry with process automation, creating additional value from tourists
through new technologies, enhancing tourists’ understanding of local cultures to reduce cultural
conflicts, and reducing environmental damage through movement control supported by information
manipulation [1,12].
In this regard, the application of gamification in smart tourism is a natural conclusion from the
sustainability perspective. Gamification can be defined as the use of game mechanics in non-game
contexts [14]. Due to its strong potential to enhance customer experiences and motivations, gamification
has now been applied in various fields, such as education, human resources management, customer
relations, sustainability, and tourism [15,16]. In the tourism industry, frequency-based loyalty programs
have decreased, and gamification-based loyalty programs are increasing to attract a new generation of
customers familiar with virtual worlds [1].
Although gamification has enormous potential to persuade, motivate, and manipulate users [17],
applying it without considering how it will be adopted by users can generate serious problems.
One well-known example occurred at a Disney land hotel in Anaheim, California. The hotel adopted
a gamification tool for its housekeeping department to enhance employee performance. Using the
electronic keys that all housekeepers have, the hotel made a leaderboard to monitor the work speed of
employees and encouraged employees to compete with one other using that information. However,
it generated severe competition among employees. In some cases, employees did not perform their
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housekeeping work completely, so they could win the competition. The high stress induced by the
leaderboard itself became a serious social problem [1,18]. Experts in gamification have long warned
that inadequate goals, improperly applied game mechanics, inaccurate expectations, and unethical
intentions can create serious problems when adopting gamification. Because of those issues, Gartner
forecast that almost 80% of current gamification projects would fail within two years [19–21].
Despite such warnings, current gamification studies in sustainability and smart tourism have
focused only on the performance and application of gamification without considering customer
adoption patterns and perceptions during the process [22–24]. Plenty of optimistic speculations
suggest that users generously adopt gamification because games are fun, but those beliefs appear to be
biased by early adopters who always follow a hedonic buying pattern. Major customers usually make
adoption decisions from a pragmatic viewpoint, unlike early adopters [25]. Making industry-wide
changes using gamification requires a serious consideration of how gamification will be adopted in
major markets.
From that perspective, we here empirically investigate which factors affect the adoption of
gamified smart tourism applications. To consider the complex characteristics of gamified smart
tourism applications, we incorporate diverse theoretical approaches. First, we review the concept of
smart tourism and gamification from the sustainability perspective to investigate tourists’ adoption
of gamified smart tourism applications. Second, we review diverse theoretical approaches and draw
hypotheses about the adoption of gamified smart tourism applications. Because smart tourism has
emerged from information communication technology, this study uses the framework of the technology
acceptance model to explain adoption behaviors. The key benefits of smart tourism applications from
the tourist perspective are that they provide information and hedonic content during travel. Therefore,
we also apply the uses and gratifications theory and theory of consumption value to explain the
unique adoption patterns of hedonic goods. To explain the unique characteristics of the application,
we incorporate the network effect, distributive justice, and flow theory in our model. An important
factor impeding the spread of smart tourism apps, information privacy concerns, is also considered.
In the third part, we use an actual case, the Google Maps local guide program, to explain the adoption
behaviors of tourists through surveys and structural equation modeling. Finally, we discuss our
findings and their implications.
2. Smart Tourism and Gamification
2.1. Smart Tourism
Technology innovation and changes in tourism behavior induced by innovation have created a new
social phenomenon, smart tourism, by combining mobile information technology with tourism [11].
Smart tourism can be defined as a mobile information system that uses the physical information
infrastructure in a tourism context to create a new kind of experience for tourists. Smart tourism
should be understood in a holistic way, combining technology, systems, and management [10,26].
The digital transformation of the tourism industry has not been an instant one, but it has been
continuous. The tourism industry rapidly adopted information and communication technology
because the core of its business is connecting a wide range of information and intangible values to a
physical location [27]. The Internet and e-commerce created the concept of e-tourism, which changed
the whole distribution structure and all the communication channels of the tourism industry [28].
In this respect, smart tourism can be misunderstood as an extension of e-tourism. However,
smart tourism connects the digital world and the physical world before, during, and after travel to create
new value, whereas e-tourism affects those connections only before and after travel [10]. Smart tourism
creates its value by combining the ecosystem with technology, infrastructure, and business, so the
difference between smart tourism and e-tourism is huge [11,13].
Smart tourism has also attracted attention as an effective tool for sustainable development in the
tourism industry. The smart tourism ecosystem inherently places a high priority on economic and
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environmental sustainability [10,12]. Creating smart destinations through the convergence of physical
infrastructure and information and communication technology (ICT) and creating a new business
ecosystem based on that new information infrastructure increases efficiency, enhances experience,
and ultimately enhances sustainability in tourism [29]. Specifically, location information enables smart
tourism to increase the efficiency of resource consumption, reduce traffic jams and tourist waiting times
by optimizing travel routes, and support communication between the local community and tourists [1].
The convergence of technology innovation and tourism under the smart tourism concept reduces the
negative effects of tourism and increases the positive effects from the sustainability perspective by
working as a strategic tool for sustainable development [30].
Despite its potential, skepticism about achieving sustainability through smart tourism is high.
The tourism industry structure is far from being sustainable, like most modern industries [4]. Also,
tourism business entities have received strong criticism for using sustainability as a buzzword to
increase profitability or for efficient public relations [31].
This skepticism can be interpreted using the three different academic perspectives of sustainability
in tourism: resource-based tradition, activity-based tradition, and community-based tradition [32,33].
The resource-based tradition is rooted in strong sustainability and focuses on protecting natural
resources and the socio-cultural environment from the damage caused by tourism activities and
clarifying the limitations and regulations on tourism [34,35]. On the contrary, the activity-based
tradition is rooted in weak sustainability and focuses on tourism development to generate sustainable
economic growth in the belief that the whole value to be conveyed to the future is more important than
the original condition [36,37]. The community-based tradition focuses on finding a balance among the
various stakeholders in the tourism industry and emphasizes the coexistence of tourism development
and local communities [38,39]. Therefore, meaningful sustainable actions as understood by the
activity-based tradition are often undesirable to members of the resource-based and community-based
traditions, and vice versa.
In this situation, we focus on the preconditions for sustainability: that individuals and society
should change their ways of production and consumption for the survival of humankind in the future [6].
Therefore, we need to pay attention to the ICT that encourages sustainable behavior and consider its
applications to sustainable tourism [7]. Previous attempts to encourage sustainable behavior using
ICT have been criticized for not using clear measures and failing to provide a meaningful solution
for behavioral change [40]. However, the introduction of gamification, optimizing motivation-based
experiences through game mechanics, changed the landscape for manipulating sustainable behavior
using ICT, moving it from theory to practice [1,16].
2.2. Gamification
The main purpose of games is for players to have fun. As side effects, games motivate people,
allow them to maintain high emotional intensity, and allow them to focus on the game for a considerable
period of time [14,41]. Based on the expectation that game mechanics will give people enjoyable
experiences, motivate them, and ultimately change their behaviors in the world of products and
services rather than games, gamification uses game mechanics in a non-game context [14,42]. Thus,
game mechanics are a rule-based system that people explore easily to learn about the characteristics of
the game spaces with continuous feedback [43].
In the tourism industry, gamification has been adopted to increase brand identity (Foursquare,
Brazil Quest Game), enhance tourists’ experiences (REXplorer by Regensburg, Germany), manipulate
tourists’ movements (Geocoaching Tripadvisor), increase customer loyalty (Earn your wings by Air
Canada), and optimize human resource management (Marriot My Hotel), and this trend is expanding
continuously [22,24,44]. Traditionally, the tourism industry has used frequency-based loyalty programs
and stamp tours, which are the simplest forms of gamification by which customers gather points
and get incentives [16]. Thus, the tourism industry has applied more sophisticated gamification
more quickly than other industries because it has been using gamification elements for a long time,
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just without using the word gamification. The reward system in gamification motivates users and
can manipulate behavioral change. For example, it can encourage tourists to perceive the value of
sustainability during travel, diversify their travel experiences, and engage in sustainable behaviors [45].
Therefore, gamification is attracting increasing attention as a core tenet of smart tourism from the
sustainability perspective [1].
These characteristics of gamification in tourism contribute sustainability in various ways.
Negruşa et al. (2015) have analyzed the linkage between gamification in tourism and sustainability,
and reviewed the benefits of gamification in tourism for main stakeholders on the three pillars
of sustainability: economic, social, and environmental [1]. For tourists, gamified applications
in tourism (e.g., SPG mayor program, Ceasars Entertainment, and Starbucks loyalty program)
reinforce sustainability in gaining economic value by brand loyalty, increasing visibility of social
status in the local communities, and reducing resource consumption by efficient communication
and services [16,22]. For tourism organizations and employees, gamified applications in tourism
(e.g., MyMarriott Hotel, Costa, and Disneyland) reinforce sustainability in improving productivity and
customers’ experience through efficient learning, training, and management, increasing employability
by gamified practices and learning, and reducing resources consumption by increased process
efficiency [18,22]. Finally, for communities, gamified applications in tourism (e.g., TripAdvisor, Hotel
Prinz Luitpld, and Tourism Australia) reinforce sustainability in empowering local business, facilitating
networking among local business entities, changing behaviors of local communities and tourists,
and increasing awareness of sustainability in the environment perspective [16,17,44].
Negruşa et al. (2015) also found that even the gamified applications only focusing on attracting
tourists have visible sustainable features through the content analysis of existing gamified applications
in tourism. Therefore, they concluded that gamification could be an interface between tourists,
organizations, and local communities to leverage responsible and ethical behaviors for sustainability [1].
Despite the success stories from its various applications, gamification still garners many criticisms
and concerns [23]. Gartner forecast that almost 80% of current gamification projects would fail within
two years [20] because inadequate goals, improperly applied game mechanics, faulty expectations,
and unethical intentions can create serious problems in gamification [19–21]. When only external
incentives are considered, gamification can become an extremely irrational incentive program because
rewards are paid to those who understand game systems rather than those who make meaningful
contributions. When only internal motivations are considered, gamification can become an unfair
contract that demands output without any payment [46,47]. In proper uses of gamification, the main
design axis should move from the provider to the customers. Therefore, understanding how customers
perceive and adopt gamification should ensure that its key elements will work as expected.
3. Literature Review and Hypotheses
3.1. Technology Acceptance Model (TAM)
Early adoption studies of ICT assumed that users make the adoption decision based on the
perceived costs and benefits of the target tool or technology. Thus, based on theory of reasoned action
(TRA), TAM considers two major aspects of accepting information systems, perceived usefulness and
perceived ease of use [48].
The basic assumption of TAM is that the decision maker is rational, so TAM has a limited ability
to include the emotional or social aspects of hedonic goods. Perceived usefulness cannot explain the
adoption of hedonic goods, which do not offer productive utility [49]. This limitation of TAM is not
restricted to hedonic goods because enjoyment is not restricted to hedonic goods. Tangible and highly
functional products also provide emotional value. Some consumers even say that they are in love
with their cars [50]. In the adoption of information systems with excellent technological advances,
the enjoyment of experiencing the newest technology is an important adoption factor, along with the
functional benefits [51,52].
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Thus, various studies have modified TAM to apply to hedonic goods, and those studies can
be summarized into two ways. One type of work extends TAM by adding hedonic factors into
the original assumptions [53]. This extended TAM considers the relationships among perceived
usefulness (PU), perceived ease of use (PEU), and perceived enjoyment (PE), which vary depending
on the characteristics of the target goods. For hedonic goods, the explanatory power of enjoyment
is higher than that of perceived usefulness [51,52,54]. In some cases, perceived usefulness had no
explanatory power [55]. For general consumer goods, which are difficult to divide into hedonic and
utilitarian products, enjoyment provided meaningful explanatory power in the adoption decisions of
customers [56,57]. In those cases, perceived ease of use remained statistically important as a utilitarian
evaluation factor [52,54,58].
The other modification of TAM uses multi-disciplinary theories from fields such as psychology,
management, and marketing to analyze the adoption of hedonic goods. Video game adoption studies
using TRA or the theory of planned behavior [59] and web activity studies using flow theory [60]
fall to this category. One of the most notable theories used to modify TAM to accommodate the
hedonic perspective is the theory of consumption value [49]. Previously, hedonic product adoption
models based on TAM posited that hedonic factors were related to utilitarian value. However, in the
theory of consumption value, hedonic value is considered to be an independent value that is equal to
utilitarian value [49,61]. Gamification applications in smart tourism have inherently high utilitarian
value during travel and the hedonic value of game mechanics. Thus, we combine TAM and the theory
of consumption value to propose the following hypotheses:
Hypothesis 1 (H1). The perceived usefulness (PU) of the gamified smart tourism applications (GSTA) will
positively affect intention to use (IU).
Hypothesis 2-1 (H2-1). The perceived ease of use (PEU) of GSTA will positively affect IU.
Hypothesis 2-2 (H2-2). The PEU of GSTA will positively affect their PU.
Hypothesis 3 (H3). The perceived enjoyment (PE) of GSTA will positively affect IU.
3.2. Information Quality
The effects of product quality on purchasing can be easily understood from a utility maximization
perspective. If other conditions are the same, including price, and the quality is relatively higher,
the benefit (or utility) that can be obtained from the product becomes larger, and therefore a reasonable
consumer chooses the product with better quality. The same logic can be applied to a gamified smart
tourism application because it is a product that consumers must decide whether to purchase or use.
In the case of the gamified smart tourism application, we focus on information quality because the
purpose of the tourism application is to provide information to users.
Previous studies that analyzed websites that function as apps provide direct implications for this
study. Website quality can be divided into system quality, service quality, and information quality [62].
System quality describes the performance from an engineering point of view, such as the interface.
Service quality relates to operational aspects, such as user complaints, and information quality is
related to the quality of information provided by a website. In this study, we focus on information
quality, which we define to encompass both the engineering and operational perspectives of previous
studies [62]; it is difficult to assess system quality and service quality without actually experiencing
an app.
In previous studies that use product quality as a variable, mostly specific theories are not presented.
It is intuitively understood that a positive relationship exists between an evaluation that a product is of
high quality and its use. However, to construct a precise research model, a theoretical basis for the
relationship between quality and use is needed. We use the expected utility theory [63], which is a
basic economic theory explaining consumer consumption. According to the expected utility theory,
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consumers decide whether to purchase an item based on the size of the utility they expect to gain by
using it. The main reason that individuals use a gamified smart tourism application is the acquisition
of information, and the size of the utility gained through the use of such information can be expected
to have a functional relationship with the quality of that information.
Previous studies have suggested that the quality of online services has a statistically significant
effect on PE, PEU, and PU, similar to the beliefs consumers have about products. Thus, TAM and
the expected utility theory are closely linked. Lederer et al. [64] and Liao et al. [65] demonstrated
empirically that the quality of an online service has a statistically significant effect on PU and PEU.
Koufaris [66] has shown that the quality of online services can alter affective beliefs, such as PE, as well
as cognitive beliefs such as PU and PEU.
Based on that theoretical and empirical discussion, we suggest the following research hypotheses:
Hypothesis 4-1 (H4-1). The information quality of GSTA will positively affect PU.
Hypothesis 4-2 (H4-2). The information quality of GSTA will positively affect PEU.
Hypothesis 4-3 (H4-3). The information quality of GSTA will positively affect PE.
3.3. Uses and Gratifications Theory
It is reasonable to consider a gamified smart tourism application as a kind of medium because it is
operated using a smartphone, which is a medium. The uses and gratifications theory is a representative
theory explaining the use of media, and it is suitable for this study because it is widely used in the
initial diffusion process of specific media. The uses and gratifications theory suggests that individuals
choose and use media appropriate to meet their needs. Unlike previous communication theories,
which assumed consumers to be the recipients of messages, the uses and gratifications theory suggests
that individuals are purpose-oriented and self-aware and choose the most optimal alternative from their
given choice set [67]. Uses and gratifications theory has frequently been used to identify individuals’
specific needs when a new medium appears in the market.
Most studies applying the uses and gratifications theory focus primarily on finding and organizing
the motivations or needs for using specific media. In addition to traditional media such as TV,
newspapers and radio [68], various motivations for using new media such as the Internet [69] and
social media [70], have been presented through empirical studies. However, as different motives
for using media are presented for each medium, criticism has been leveled in terms of comparing
media-use motives and the difficulty of generalizing research results. In response to that criticism,
detailed usage motives were grouped into similar items and typified, with Rubin's work (1983) being
representative [71]. Rubin distinguished between ritualized motivations and instrumental motivations
based on the activity of media users. However, that dichotomy lacks explanatory power for interactive
information technology, which strongly demands consumer activity. Hoffman and Novak [72] argued
that for ICT, it is more useful to distinguish between utilitarian and hedonic motives.
Utilitarian motivation refers to the use of ICT for information gathering to achieve goals based
on rationality, and hedonic motivation refers to the stimulation of the five senses and fun such as
chatting and content use [72]. In particular, Cotte et al. [73] argue that in the case of networked IT,
hedonic motivation is closely linked to interactions with others. Given that gamified smart tourism
applications are inherently network-based ICT, we here seek to distinguish utilitarian motives and
hedonic motives. After extracting usage motives by media, many studies have analyzed how those
motives affect actual usage or intention to use. Determining which motivations influence media use
relatively strongly can provide important knowledge for practitioners. However, the proposition
that the extracted usage motives affect actual use needs more theoretical elaboration. Currently,
the relationship between motivations and actual or intended use of media is a theoretical assumption
of the uses and gratifications theory.
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Based on the above discussion, the following research hypotheses are presented.
Hypothesis 5-1 (H5-1). Utilitarian motivations will positively affect the IU of GSTA.
Hypothesis 5-2 (H5-2). Hedonic motivations will positively affect the IU of GSTA.
3.4. Flow Theory
Because gamified smart tourism applications actively embrace gaming elements, we consider
flow theory, which is frequently used to explain the use of hedonic content such as games. In particular,
individuals can experience a high level of emotional arousal in the process of playing games to pursue
pleasure. In their analysis of web service usage, Hoffman et al. [72] proposed a seamless sequence
of responses facilitated by machine interactivity. They posited that the main properties of flow were
intrinsic enjoyment accompanied by a loss of self-consciousness and insisted that the flow experience
could affect the continuous use of web services. In this study, we follow several studies in defining
flow as a pleasure experienced through concentration [55,74–76].
The relationship between flow and PE needs to be clarified because PE has already been applied to
our study model in the process of extending TAM. PE or perceived playfulness has been found in several
studies to have a significant effect on the use of a service or content with a hedonic character [77,78].
Previous studies have shown that PE is a more comprehensive concept than flow. Flow is primarily
defined as a specific experience, whereas PE is defined as an overall affect associated with pleasure
(playability) [77]. Therefore, when both flow and PE are put into the research model, it is necessary to
define flow narrowly as a specific experience that could affect PE, which could in turn affect IU.
Therefore, we propose the following research hypothesis.
Hypothesis 6 (H6). Flow will positively affect PE.
3.5. Distributive Justice
One of the key characteristics of gamified applications is that they require huge user involvement
compared to other mobile applications [79,80]. For gamified smart tourism applications, the requirement
for customer involvement is even heavier because gathering customer reactions and reviews are crucial
to enhancing service quality [13,22,81]. However, increasing the demands on customers can feel unfair
and cause service failure [82]. From a distributive justice perspective, which is based on social exchange
theory, customers judge a situation as acceptable when their cost for an outcome is equivalent to the
gain of that outcome [83]. If the cost is higher than the gains, customers will take action to reduce the
level of unfairness [84]. Thus, customers will not adopt a gamified smart tourism application if they
believe the required involvement is higher than the gains it provides.
Justice and fairness have been extensively studied in various fields [85–88]. In tourism, studies on
justice have focused on human resource management [89], revenue management [82,90], and customer
service [91]. Those studies revealed that customers evaluate justice using three pillars: outcomes
(distributive justice), procedural fairness (procedural justice), and interaction treatment (interactional
justice) [82].
Distributive justice affects customers’ perceived value as they compare reward and expectation.
Thus, it is now considered a decision factor for technology adoption [86]. For a gamified mobile
application, customers compare their expected experience using the application against the time and
effort required by the application. From that perspective, distributive justice is a utilitarian value.
However, studies in service failure have reported that perceived justice has a strong relationship with
emotions. Increasing the level of distributive justice raises enjoyment, and low perceived justice causes
highly negative emotions [88,92].
Thus, we propose the following research hypotheses.
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Hypothesis 7-1 (H7-1). Perceived distributive justice will positively affect PU.
Hypothesis 7-2 (H7-2). Perceived distributive justice will positively affect PE.
3.6. The Network Effect
The network effect suggests that the value of a product or service increases as its user network
increases. Katz and Shapiro (1986) first brought the network effect from traditional networks, such as
railroad and telephone networks, to the adoption of new technologies [93]. Since then, the network
effect has been recognized as a key factor in consumer adoption of new technologies [94].
Because TAM originally dealt with corporate information systems, the network effect wasn’t
added until after TAM expanded to customer goods [95,96]. However, the original TAM reflected
the network effect indirectly using social influence factors [97,98]. In the traditional view, social
influence is based on TRA [99], but it can also be understood as an indirect network effect for new
mobile applications.
Interestingly, the network effect has both utilitarian and hedonic value. From the utilitarian
perspective, the installed base of a smart tourism application, which has high technological uncertainty,
works as a signal and makes a positive feedback loop for adoption [100]. Also, application performance
increases as the installed based grows because the information quality depends on the number of
customers [93].
From the hedonic perspective, the installed based is highly related to social relationships. If the
people in a customer’s social network use or purchase a certain technology, that customer will probably
view the technology positively and might take a positive adoption attitude [55]. The network effect
based on social relationships seems to be strong on mobile devices and applications, which are mainly
used to maintain social relationships with close friends [56]. Thus, we propose the following hypotheses.
Hypothesis 8-1 (H8-1). The network effect will positively affect PE.
Hypothesis 8-2 (H8-2). The network effect will positively affect PU.
3.7. Information Privacy Concerns
Rational individuals take risks, as well as benefits, into consideration when making decisions.
Such a benefit-cost analysis is generally conducted internally, and the alternative chosen has the highest
benefit-cost ratio among the various alternatives. This logic applies to the decision-making process
for using smart tourism applications, just as it does for everything else. In the process of adopting
ICT, the fact that personal information can be leaked worries individuals. The gamified smart tourism
applications are based on network technology, and the concern about privacy is amplified because
they provide information such as user location and tastes to app operators.
In the context of communication privacy management theory, Smith et al. [101] explained
information privacy using four concepts: human rights, commodity, a state of limited access, and the
ability to control information about oneself. Information privacy is a unique right of human beings.
In the market, that information is traded as a commodity with value. Therefore, individuals who want
information privacy must be able to control their own information, resulting in limited access. Using
ICT carries a cost or risk whenever the infringement of information privacy is a possibility. In particular,
Smith et al. [102] classified four types of privacy concerns: information collection, unauthorized access,
errors, and secondary use. The fact that privacy concerns affect the decision-making process has been
confirmed through several studies, but only a few studies tested that process in the context of ICT
adoption. Therefore, it is necessary to put information privacy concerns as an influencing variable into
the research model as an exploratory inquiry.
From that discussion, we propose the following research hypotheses and Figure 1 represents the
proposed hypotheses of the study.
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Hypothesis 9-1 (H9-1). Privacy concerns about information collection will negatively affect IU.
Hypothesis 9-2 (H9-2). Privacy concerns about unauthorized access will negatively affect IU.
Hypothesis 9-3 (H9-3). Privacy concerns about errors will negatively affect IU.
Hypothesis
9-4 9,(H9-4).
Privacy concerns about secondary use will negatively affect IU.
Sustainability 2017,
2162
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after
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by
an
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company,
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and
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were
male,
and
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(50.2%)
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(234,74.3%),
74.3%),followed
followed
a high
school
diploma
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and graduate
school
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of
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was
Korean
won
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monthly household income of almost a third of the respondents was Korean won (₩ 1,000) (27.9%),
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by 10,000–19,999
30,000–39,999
more than
50,000
(14.0%),
40,000–49,999
29,999 (27.9%),
followed by(17.1%),
10,000–19,999
(17.1%),(17.1%),
30,000–39,999
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and
less
than
9999
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40,000–49,999 (12.4%), and less than 9,999 (11.4%).
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Table 1. Demographic information for the sample.
Characteristics

Frequency

%

Gender

Male
Female

157
158

49.8
50.2

Age

20–29
30–39
40–49
50–59

79
79
76
81

25.1
25.1
24.1
25.7

Education

High school
University
Graduate school

55
234
26

17.5
74.3
8.3

Income (₩ 1000)

Less than 9999
10,000–19,999
20,000–29,999
30,000–39,999
40,000–49,999
More than 50,000

36
54
88
54
39
44

11.4
17.1
27.9
17.1
12.4
14.0

315

100.0

Total

4.2. Measurement and Analysis Method
The research model includes the following 14 variables: intention to use, perceived usefulness,
perceived ease of use, perceived enjoyment, information quality, motivations, flow, distributive justice,
network effect, and privacy concerns (collection, unauthorized access, errors, and secondary use).
This research studied the adoption of a mobile travel application service with gamification.
The motivation factors affecting the acceptance of a mobile application were revised based on Rodgers
and Sheldon (2002)’s study about Internet motivation and usage [103]. In addition, new items
were added by asking 70 participants to give their motivation for using a tourism application with
gamification. In the end, we used 20 items for the motivation variable.
To measure the network effect, we used three items from [104]. Distributive justice was measured
using three items based on studies of [87,89]. Privacy concern was divided into four sub-variables,
collection, unauthorized access, errors, and secondary use. For all sub-variables, we used items
from [102]. Collection is defined as a concern that the application system operator will collect the user’s
private information, such as location information, in an inappropriate or neglectful way. Unauthorized
access is a concern that the operator could permit outside access to private information without the
user’s approval. Errors are a concern about the improper management of private information or the
provision of incorrect information through a system error. Secondary use is a concern that private
information could be shared or sold to third parties without user approval.
Information quality is defined as the degree to which users are aware of the quality of the travel
information provided by the application service. The four items for this variable came from online
commercial service utilization research [62]. Flow is defined as a perceived immersive experience when
using a travel application, and the items used were based on a study by [105]. Perceived enjoyment
was measured by three items based on [106]. PEU, PU, and IU were also measured using three items
from [106]. All items were measured on a five-point Likert scale in which 1 = strongly disagree and
5 = strongly agree.
5. Results
5.1. Measurement Model
All data were analyzed using structural equation modeling in Amos software. Construct validity
and the reliability of the measurement model were assessed based on confirmatory factor analysis.
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All values of composite reliability and Cronbach’s α were greater than 0.7. The indicator reliability was
evaluated based on the criterion that loading should be higher than 0.7 and that every loading below
0.4 should be eliminated [107]. All the loadings were higher than 0.7 and statistically significant at 0.01,
confirming good indicator reliability for the instrument (See Table 2). The validity test was analyzed
using average variance extracted (AVE), and all constructs were greater than 0.5 [108]. All constructs
of the square root of AVE were greater than the correlation between other variables [108]. Discriminant
validity was verified (See Table 3).
Table 2. Descriptive analysis.
Items (c)

Cross Loading

C.R. (a)

AVE (b)

Cronbach’s α

IU1
IU2
IU3

0.895
0.872
0.899

0.939

0.837

0.918

PU1
PU2
PU3

0.891
0.897
0.807

0.937

0.833

0.897

PEU1
PEU2
PEU3

0.837
0.864
0.873

0.991

0.974

0.893

EN1
EN2
EN3

0.852
0.887
0.861

0.920

0.793

0.900

IQ 1
IQ 2
IQ 3
IQ 4

0.810
0.769
0.782
0.808

0.924

0.752

0.869

MO_UT01
MO_UT02
MO_UT03
MO_UT04
MO_UT05

0.818
0.827
0.829
0.817
0.789

0.955

0.725

0.940

MO_HE1
MO_HE2
MO_HE3

0.863
0.865
0.781

0.918

0.693

0.912

FL1
FL2
FL3

0.843
0.805
0.704

0.869

0.690

0.824

DJ1
DJ2
DJ3

0.863
0.864
0.834

0.949

0.822

0.921

NE1
NE2
NE3

0.790
0.753
0.695

0.879

0.709

0.853

PC_CO1
PC_CO2
PC_CO3
PC_UA1
PC_UA2
PC_UA3

0.843
0.847
0.820
0.828
0.698
0.785

0.903

0.756

0.875

0.848

0.651

0.849
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Table 2. Cont.
Items (c)

Cross Loading

C.R. (a)

AVE (b)

Cronbach’s α

PC_ER1
PC_ER2
PC_ER3

0.784
0.810
0.818

0.880

0.710

0.868

PC_SU1
PC_SU2
PC_SU3

0.873
0.861
0.890

0.920

0.793

0.903

P
P
P
2 /[( Standardizedfactorloading)2 + ( Measurementerror)] (b) AVE =
loading)
P CR = ( Standardized factor
P
P
( Standardized factor loading2 )/[( Standardizedfactorloading2 ) + ( Measurementerror)] (c) IU = intention to use,
PU = perceived usefulness, PEU = perceived ease of use, EN = enjoyment, IQ = information quality, MO_UT =
utilitarian motivations, MO_HE = hedonic motivations, FL = flow, DJ = distributive justice, NE = network effect,
PC_CO = privacy concern collection, PC_UA = privacy concern unauthorized access, PC_ER = privacy concern
error, PC_SU = privacy concern secondary use.
(a)

Table 3. Test of discriminant validity.

1. IU
2. PU
3. PEU
4. EN
5. IQ
6. MO_UT
7. MO_HE
8. FL
9. DJ
10. NE
11. PC_CO
12. PC_UA
13. PC_ER
14. PC_SU

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0.915
0.735
0.619
0.708
0.568
0.622
0.557
0.564
0.563
0.688
0.045
0.026
0.101
0.039

0.913
0.699
0.746
0.639
0.645
0.474
0.530
0.527
0.660
0.007
0.028
0.083
0.062

0.987
0.726
0.660
0.661
0.498
0.539
0.614
0.669
0.041
0.062
0.009
0.001

0.891
0.678
0.687
0.552
0.575
0.679
0.730
0.029
0.002
0.091
0.083

0.867
0.671
0.507
0.620
0.626
0.648
0.050
0.022
0.029
0.055

0.851
0.583
0.593
0.612
0.640
0.004
0.056
0.048
0.001

0.832
0.648
0.549
0.516
0.070
0.039
0.061
0.019

0.831
0.628
0.617
0.030
0.056
0.147
0.088

0.907
0.635
0.048
0.067
0.016
0.004

0.842
0.009
0.005
0.095
0.064

0.869
0.635
0.648
0.59

0.807
0.739
0.650

0.843
0.670

0.891

* Diagonal elements (bold) show the square root of the average variance extracted (AVE).

5.2. Hypothesis Testing
To test research mode, variance-covariance matrix was used. Before verifying the hypotheses,
we confirmed the fit of the structural model. As shown in Table 4, all the fitness indices (x2 /df = 1.544,
NFI = 0.887, TLI = 0.952, CFI = 0.957, RMSEA = 0.042) signaled a good model fit.
Table 4. Model fit for structural model test.
Fit Index

x2

x2 /df

NFI

TLI

CFI

RMSEA

Criterion
Research Model

p ≥ 0.05
1425 (p = 0.000)

≤3
1.544

≥0.9
0.887

≥0.9
0.952

≥0.9
0.957

≤0.08
0.042

The results of the analysis are shown in Table 5. PU (B = 0.494, p < 0.001) had statistically
significant effects on IU. Therefore, Hypotheses 1 was supported. PEU (B = 0.201, p < 0.001) had
statistically significant effects on PU. Perceived enjoyment influenced on IU significantly (B = 0.335,
p < 0.001). The influence of information quality (IQ) was significant on perceived ease of use (PEU)
(B = 1.089, p < 0.001), but the relationships between IQ and PU and IQ and PE were not statistically
significant. Among the motivation variables, the Utilitarian motivation was not significantly however
the Hedonic motivation affected on IU (B = 0.151, p < 0.001). Next, Flow had no effect on IU, therefore
hypothesis 6 was rejected. Distributive justice had also no effects in this research model. The network
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effect influenced PU (B = 0.729, p < 0.001) and PE (B = 1.004, p < 0.001) positively. Among the privacy
concern variables, collection (B = −0.191, p < 0.05). Therefore, hypothesis 9 was partially supported.
Table 5. Hypothesis test.
Path
H1
H2-1
H2-2
H3
H4-1
H4-2
H4-3
H5-1
H5-2
H6
H7-1
H7-2
H8-1
H8-2
H9-1
H9-2
H9-3
H9-4

Perceived usefulness → Intention to use
Perceived ease of use → Intention to use
Perceived ease of use → Perceived usefulness
Perceived enjoyment → Intention to use
Information quality → Perceived usefulness
Information quality → Perceived ease of use
Information quality → Perceived enjoyment
Utilitarian Motivation → Intention to use
Hedonic Motivation → Intention to use
Flow → Perceived enjoyment
Distributive justice → Perceived usefulness
Distributive justice → Perceived enjoyment
Network effect →Perceived usefulness
Network effect → Perceived enjoyment
Collection → Intention to use
Unauthorized Access → Intention to use
Error → Intention to use
Secondary Use → Intention to use

Estimate

S.E.

Sig.

H Test

0.494
−0.064
0.201
0.335
0.083
1.089
0.026
0.066
0.151
−0.167
−0.135
0.065
0.729
1.004
−0.191
0.232
0.044
−0.063

0.087
0.094
0.099
0.095
0.112
0.092
0.118
0.077
0.052
0.102
0.081
0.083
0.139
0.143
0.076
0.134
0.125
0.065

0.000
0.499
0.042
0.000
0.460
0.000
0.823
0.388
0.004
0.102
0.094
0.435
0.000
0.000
0.011
0.084
0.725
0.331

Supported
Rejected
Supported
Supported
Rejected
Supported
Rejected
Rejected
Supported
Rejected
Rejected
Rejected
Supported
Supported
Supported
Rejected
Rejected
Rejected

6. Discussion and Conclusions
Through efficient use of resources, smart tourism is expected to have a positive effect on
sustainability. This study empirically investigated what factors affect the adoption of smart tourism
applications that incorporate game elements. As an initial approach, we incorporated diverse theoretical
approaches: PU, PEU, and PE from TAM; information and interaction motivations from the uses
and gratifications theory; the network effect, distributive justice, and flow as responses to the game
characteristics of smart tourism applications; and information privacy concerns as a negative factor for
diffusion. Data were collected through online surveys and analyzed by structural equation modeling.
The analysis confirmed eight of our 18 research hypotheses.
TAM was well applied in this study. PU and PE had statistically significant effects on IU. These results
are closely related to the attributes of the gamified smart tourism applications that we set out to
analyze in this study. The smart tourism applications offer travelers emotional pleasure (through
gaming elements) and cognitive information. They have both utilitarian and hedonic attributes,
so the theoretical implication is that the traditional TAM focused only on utilitarianism wouldn’t have
enough explanatory power. PEU had a statistically significant effect on PU, but not on the level of use.
The theoretical implication is that the influence of PEU is generally limited to PU, and it is difficult
to see that it directly affects IU. The results of this study also provide a domain-specific implication
that PEU is not important for the gamified smart tourism applications. Given the market situation in
Korea, where smartphone apps are routinely used, individuals might not be worried about whether a
gamified smart tourism application will be difficult to use. Although PEU has a statistically significant
effect on PU (p = 0.042), the significance is low, implying that the influence of PEU is not strong in the
context of the gamified smart tourism application.
Based on previous research and expected utility theory, this study predicted that information
quality in the gamified smart tourism application would have a significant effect on PU, PEU, and PE,
which are key variables in TAM. In the analysis, information quality significantly influenced only PEU;
its relationship with the other variables was not significant. These results indicate that users do not
expect the level of information quality in the gamified smart tourism application to be high. The results
of this study thus raise the need to elaborate the influence of information quality. Information
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quality did not affect PU, which is a typical utilitarian variable, which implies that the cognitive effect
of information quality is limited when alternative information sources are sufficient. It is easy to
understand that the relationship between information quality and PE was not significant because
the relationship between information quality and PU, which has a stronger theoretical connectivity,
was not significant.
One of the interesting findings of this study is that information quality has a significant relationship
with PEU. In general, PEU is interpreted in an app context as being easy to operate. However, this result
suggests that the ease of using information contributes to how individuals perceive overall ease of use.
That is, the quality of information includes the concept that the information can be easily understood
and used appropriately. These results provide the theoretical implication that it is necessary to consider
ease of use in both functional operation and informational understanding when constructing a research
model about informational apps.
The uses and gratifications theory suggests specific motives for certain actions based on
motivational theories. It has been frequently used in studies to reveal the specific motives for
using media and determining which of those motives is most influential. Media use motives can be
categorized as cognitive and emotional. Similarly, this study found both information motivation and
interaction motivation because gamified smart tourism applications have the complex function of
providing tourism related information in a hedonic gaming format.
An interesting finding of this study is that the information motivation did not have a significant
relationship with IU, but the interaction motivation did. Theoretically, this result shows that people
think about various motives for using media, but really, only a few motives substantially affect actual
behavior. Gamified smart tourism applications are generally thought to be used to collect tourist
information and interact with others through games. Interestingly, however, users’ interactive desires
could have a greater effect on their use than their information needs. These results can be explained
through the concept of expected gratifications in the uses and gratifications theory. Reasonable
individuals want to adopt media that allow them to accomplish a specific purpose. Individuals choose
the best medium after calculating the degree to which their goals can be achieved and deducing the
final utility through those calculations. Given the information-providing capabilities of the gamified
smart tourism applications, individuals want to use them to acquire tourist information. However,
as discussed earlier, it is unlikely that smart tourism applications will provide differentiated information
(that is, achieve a high level of satisfaction) because tourism information can be easily obtained through
various other sources. Because of those low expectations, the information motivation may not have a
real effect on the use of the gamified smart tourism applications, although that motivation is easily
recalled by individuals.
The preceding results suggest that individuals consider enjoyment or gaming factors to be
important when using the gamified tourism application. However, we also found that the game
attributes that individuals expect from a gamified smart tourism application differ from those they
hold for a general game. In this study, we conceptualized flow as a high-level emotional experience
felt by an individual in the course of a game, and we conceptualized perceived distributive justice
as pertaining to the rules of the game. The results show that flow did not affect PE, and perceived
distributive justice did not affect PU or PE. By definition, flow is assumed to produce considerable
stimulation while playing, whereas PE is a general hedonic experience, including low-level stimulation.
Flow's lack of a meaningful relationship with PE suggests that individuals do not expect high levels of
emotional stimulation when using a gamified smart tourism application. Perceived distributive justice
is not influential either because individuals do not pursue the gaming attributes of the smart tourism
application on a serious level. This result raises theoretical questions about the introduction of flow
theory when analyzing media with gaming elements. It is necessary to find new concepts to describe
low-level hedonic experience, which is different from flow, because it is unreasonable to expect high
emotional stimulation in a game played through a smartphone application.
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In this study, we assumed that the network effect would be significant to the PU and PE of a smart
tourism application with network-based gaming attributes. Our analysis confirmed that our theoretical
logic was appropriate. Flow and perceived distributive justice are difficult to apply to the smartphone
interface because they relate to the content attributes of the game. However, because the network is
a basic technical characteristic of smartphones, the network effect was confirmed in the context of
gamified smart tourism applications. Because the network effect theory is generally described from a
utilitarian point of view, it is easy to understand that it affects PU in the context of gamified smart
tourism application. However, we found that the network effect can also significantly alter the PE for
products such as gamified smart tourism applications, producing strong affective attributes.
Gamified smart tourism applications require a variety of personal information, such as location
and preferences, in the process of providing personally relevant information and interacting with
other people through network technology. In this study, we found that the need to provide personal
information would negatively affect the adoption of a gamified smart tourism application. Information
privacy concerns have been classified as collection, unauthorized access, errors, and secondary use.
In this study, collection had negative effects on IU. Potential users might be careful when adopting
technology in situations in which a provider is collecting personal information over a potentially
insecure network. Future research should consider that, when adopting network-based technology,
individuals negatively view the collection of their personal information in the name of big data.
The results of this study provide developers, operators, and policy makers with various guidelines
for the design and diffusion of gamified smart tourism applications. First, when planning a gamified
smart tourism application, pay attention to the hedonic aspects. The present study showed that
PE, related to hedonic experience, had a significant influence on IU, but information quality, related
to cognitive experience, did not. Second, pay more attention to interactions with other users than
to game content and interaction with game elements. The flow and perceived distributive justice
associated with the game content were not significant, but the interaction motivation was significant in
the research model. The results of this study show that individuals regard a gamified smart tourism
application as a low-level game tool. Third, it is important to preoccupy the smart tourism application
market in terms of marketing strategy because the network effect is relevant to both PU and PE. Policy
makers should notice that the present study indicates a need for appropriate policy intervention to
prevent monopolization through market preemption. Fourth, it is necessary to realize that information
privacy concerns could hinder the spread of smart tourism. Operators need to investigate and reflect
the specific concerns individuals have about their services. Policy agencies need policy frames to
ensure information security or pseudonym usage.
This study emphasizes that smart tourism can promote the sustainability of society by inducing the
efficient use of tourism resources. With the development of network technology and the smartphone
industry, smart tourism is expected to spread naturally through the market. This study provided
theoretical implications and practical guidelines to help accelerate this diffusion. However, as with
other studies, this research also has some drawbacks. In this study, it is regrettable that the survey
was not conducted among actual users because smart tourism is still in the early stage. Therefore,
to increase the validity of the survey, it is necessary to apply the same model to actual users through a
follow-up study after a certain period of time. In addition, this study was conducted in South Korea,
and its results might not be generalizable to other countries. Therefore, it is necessary to compare
countries to increase the external validity of the results. In particular, subsequent studies should
compare results from different countries to confirm or deny that results differ depending on network
technology level, smartphone penetration rate, and cultural characteristics (for example, collectivism
versus individualism).
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