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Abstract: This study examines the direct impact of game elements on intrinsic motivation and how
intrinsic motivation influences user behaviors, specifically engagement and user-generated content,
within tourism and hospitality review platforms. It also investigates gender as a potential moderator in
the relationship between game elements and intrinsic motivation. Intrinsic motivation is characterized
by psychological needs such as relatedness, autonomy, mastery, and purpose. Findings reveal that game
elements positively influence intrinsic motivation, which in turn increases user engagement. Enhanced
engagement subsequently leads to more user-generated content. The study further indicates that
gender does not significantly moderate the relationship between game elements and intrinsic
motivation. These results highlight the importance of motivation-oriented gamification design in digital
platforms, as such elements can boost users’ intrinsic motivation and positively affect their behavioral
intentions. The research offers practical implications for platform developers and suggests future
directions to improve user behavior in Lebanon. It emphasizes the need for strategic gamification
approaches to optimize user engagement and content creation within tourism and hospitality review
systems.
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1. Introduction

Have you ever collected badges on a travel app to check into local spots? Have you ever booked a
hotel room through an app or written reviews of local eats and earned points for a free stay? These
gamified elements demonstrate why gamification has become a core aspect of tourism research and
practice [17. In recent years, platforms like TripAdvisor and Airbnb have utilized such elements to
encourage tourists to share their experiences with a broad and diverse user base [27. Still, the
increasing popularity of games generates significant interest among instructional developers [37].

Previously, technological developments and digital transformation have revolutionized the way the
tourism and hospitality industry is marketed [47]. As stated by Reportlinker [57] the global gamification
market was valued at $13.55 billion in 2024 and is estimated to grow to $82.51 billion by 2034. In the
tourism sector, gamification has been defined as a process that combines augmented reality, virtual
reality, and 3D technologies to create an immersive and entertaining experience of tourist attractions
[27, and it has gained significant momentum in the development of mobile apps in diverse sectors,
including tourism [67]. It aims to enforce the playful-loving nature of human beings, enabling users to
engage in the activity itself and develop a long-term gamified experience [7]. This persuasive strategy
of gamification involves gameplay mechanics known as affordances [87], which generate psychological
and behavioral outcomes [97]. Psychological outcomes include intrinsic motivation supported by core
psychological needs: relatedness, autonomy, mastery, and purpose. Scholars argue that the need for
purpose is a fundamental driver of motivation, especially in the context of gamification [27].
Furthermore, according to the Unified Theory of Acceptance and Use of Technology, Koivisto and
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Hamari [107] suggested that gender differences have been found to play an important role in online
digital gaming activities. Recently, it has been indicated that tailoring gamification to gender
preferences is essential for boosting user engagement while offering gamification elements to the target
audience [117. In addition, a study related that tourists’ profiles linked their gender to their experiences
and behavioral intentions [127. Although some studies have examined gamification applications in
hospitality and tourism settings, this approach is still evolving with a narrow focus [137. In addition,
based on a technology affordance perspective, the implementation of effective gamification mechanisms
still lacks an in-depth understanding [14]. Moreover, evidence regarding the effect of gamification on
intrinsic motivation is inconsistent [15]. IFurthermore, researchers have recommended testing gender
differences among tourism game players and investigating whether players’ experiences and
motivations change after the destination experience in gamified platforms [167]. Recently, studies have
explored the significance of including gamification in Lebanese digital marketing, as enhancing gamified
experiences and businesses increases Lebanese audience participation in mobile app services and enables
the collection of valuable data in Lebanon’s dynamic digital landscape [177].

Therefore, in line with calls for further research concerning the topic of gamification in the
hospitality and tourism sector [27], this research aims to answer the following questions: (1) To what
extent do different game elements affect users’ intrinsic motivation? (2) To what extent does intrinsic
motivation affect user engagement? and (8) Does the moderating role of gender indicate any major
impact on the relationship between game elements and intrinsic motivation?

The remainder of this paper is organized as follows: The theoretical foundations are presented in
section two. The methodology is addressed in section three, followed by the results in section four.
Discussions and implications for theory and practice are then discussed in section five, followed by the
conclusion.

2. Literature Review
2.1. Gamification

Gamification is the process of using game elements and mechanics, known for their ability to
motivate and engage players over extended periods, and applying them to non-game contexts [37].
These affordances are considered the stimuli that evoke users” needs and psychological states [18-207].
It starts from the use of game design elements in an attempt to boost the emergence of gameful
experiences by adding affordances to the service [187]. Game design elements involve
achievement/progression elements (points, challenges, tasks, leaderboards, goals, rankings), social
elements (friending, commenting, liking, cooperation, competition), and immersion elements (avatar,
character, virtual world); thus, achievement/progression elements are the most common way used to
gamify activities [97]. Gamification consists of three main parts, which are: (1) the motivational
affordances, (2) the psychological outcomes, and (8) the behavioral outcomes [217].

Motivational

fFord Psychological
affordance |

outcomes

Behavioral outcomes

Y

Figure 1.
Overall concept of gamification.
Source: Hamari, et al. [217].

2.2. Intrinsic Motivation

The positive potential of human nature is reflected by intrinsic motivation [22, 237. Intrinsic
motivation occurs when humans are motivated by personal satisfaction instead of external factors such
as pressures and rewards [247]. Based on SDT, previous studies proposed the drive framework of
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motivation [257], which states that autonomous forms of motivation, where individuals behave with a
tull sense of choice, depend on autonomy, mastery, and purpose. Merging self-determination theory
with the drive framework of motivation, Marczewski [267] proposed the intrinsic motivation RA.M.P.,
which analyzes four intrinsic motivators: relatedness, autonomy, mastery, and purpose. These drivers
are crucial for the optimal human experience in gamification contexts [27] and are the cornerstone of
all successful gamification systems [267]. Previous literature defined these four intrinsic motivators as
follows: autonomy is “the individual’s experience of his/her behavior as choiceful” [287 mastery is
defined as “the experiencing of one’s behavior as effective [297; relatedness is “the feeling of connection
with others” [307; and finally, purpose is defined as “the individual’s desire to do something that has
meaning” [257].

2.3. From Self-Determination Theory to Intrinsic Motivation

In this paper, gamification is conceptually linked to self-determination theory (SDT) [237, intrinsic
motivation [267], and unified theory of acceptance and use of technology (UTAUT) [31]. Self-
determination theory is a broad theory of human personality and motivation, covering how individuals
connect with and depend on the social environment [327. It postulates the basic psychological needs
that individuals strive for and need to prosper and grow. Intrinsic motivation occurs when humans are
motivated by personal satisfaction instead of external factors such as pressures and rewards [24].
Combining both SDT and intrinsic motivation, Marczewski [267] proposed the R.A.M.P. (relatedness,
autonomy, mastery, purpose) to analyze the four intrinsic motivators of human experience. The unified
theory of acceptance and use of technology postulates that actual technology use is determined by
behavioral intention [837.

Gamification illustrates the role of motivational affordances as a stimuli that evoke users’ needs and
psychological states [197. SDT and intrinsic motivation illustrate the four intrinsic motivators
(R.AM.P) optimal for the gamified human experience [27. In addition, UTAUT illustrates the
moderating effects of age and gender on users’ adoption of new technology in gamification contexts
[31], since age and gender differences influence preferences for game elements [34, 357.

Motivational affordances are considered as a stimulus that evokes users’ needs and psychological
states [18, 197]. It starts from the use of game design elements in an attempt to boost the emergence of
gameful experiences by adding affordances to the service [187]. Game design elements involve
achievement/progression elements, social elements, and immersion elements. Achievement/progression
elements are defined as the most popular, known, and used game elements in gamified systems, such as
badges, medals, points, leaderboards or rankings, progress bars, and boosting difficulty levels [97.
Social elements are mainly features used to enable users’ social interaction [867]. And immersion
elements are known as game elements that immerse individuals in an engaging experience [37].

2.4. The Unified Theory of Acceptance and Use of Technology (UTAUT)

One of the most mature streams of information systems research is understanding individual
acceptance and use of information technology [387. It remains one of the most frequently applied
frameworks for studying user acceptance of technology [897]. UTAUT has refined important factors
and contingencies related to predicting behavioral intention to adopt technology [317. The theory has
been studied by researchers in organizational and non-organizational contexts. It notes that age and
gender have moderating effects on users’ adoption of new technology in different settings [31, 337. In
addition, individual characteristics such as gender and age moderate difterent UTAUT relationships
[407]. Similarly, a study on gaming motivations for massive multiplayer online games noted that gender
and age differences exist [41, 427].

2.5. Achievement/Progression Elements and Intrinsic Motivation
The application of game elements has revealed promising potential to increase users’ intrinsic
motivation and positively affect behaviors [437. Studies reveal that popular game elements in gamified
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systems, such as leaderboards, badges, and challenges, evoke feelings of freedom, allowing users to
perceive higher autonomy [44, 457. In the same vein, achievement and progression-oriented affordances
such as leaderboards and rankings encourage feelings of relatedness as they permit users to differentiate
others' performances through comparing the number of badges or goals achieved by users with those
achieved by others [44, 46-487. In addition, achievement and progression-oriented affordances allow
individuals to experience competence or mastery, as they provide users with affective feedback and
information [477]. In a tourism context, game mechanics such as rewards and achievements stimulate
intrinsic motivation [497]. Moreover, game design elements such as gifting and features allow app users
to help each other, creating a sense of purpose; hence, doing something that has meaning for a larger
group [26], especially in tourism and hospitality review platforms where users share their travel
experiences [27]. Furthermore, commonly used gamification elements such as leaderboards and levels
enhance sensations of capability and accordingly increase intrinsic motivation [507]. Additionally,
mechanics such as challenges, badges, and points are employed to improve motivation within the
gamified experience [37]. Therefore, the following hypothesis is proposed:
H.. Achievement and progression-oriented elements in tourism apps positively affect intrinsic motivation

2.6. Soctal Elements and Intrinsic Motrvation

In tourism and hospitality review platforms, social-oriented affordances allow users to join online
communities, become proficient in using them, and find the experience enjoyable and intrinsically
motivating [27]. When using social-oriented affordances, users experience social relatedness through
competing or cooperating with other players, which creates a sense of belonging and enables users to
achieve common goals [30, 45, 517. Likewise, badge group competition promotes competence or
mastery, encouraging users to challenge one another to achieve the best results [2, 487. Similarly, users
acquire skills and knowledge concerning the gamified system through communicating with other users,
which boosts their accomplishments [447; therefore, motivational affordances based on cooperation
promote a sense of altruistic purpose [527. In addition, a sense of autonomy rises when users interact
with competition as a social design element [447]. In experiential tourism, social elements such as
teamwork or visibility of achievement promote intrinsic motivation [497. Social-related features
promote a sense of community and belonging [67, which intrinsically motivate users [537. The
tollowing hypothesis is developed based on the previous literature review:

H. Social elements in tourism apps positively affect intrinsic motivation

2.7. Immersion Elements and Intrinsic Motivation

Immersion elements such as personalization and customization promote feelings of autonomy
because they allow users to freely choose various aspects of a gamified system and personalize their
experience based on their preferences [487. In addition, actors create their own avatars as their role in
the gamified system [547] evokes feelings of social relatedness [467] and creates in the users a sense of
purpose [267]. In the same vein, popular game elements included in immersion-oriented atfordances,
such as storylines or narratives, foster feelings of competence or mastery by using strategies tied to the
task themes [467]. Moreover, avatars, narratives, and customization, which are immersion-related
elements according to Koivisto and Hamari [97] positively affect the need for autonomy. As activities are
divided into small themed steps through storylines or narratives [517, users are capable of achieving
large goals by using strategies related to the task themes 557, thus promoting feelings of mastery and
revealing greater intrinsic motivation to play [467]. FFurthermore, immersion elements activate intrinsic
motivation [56]. In the same vein, another recent study showed that storytelling is a game design
element that enhances user motivation in the overall travel experience [577]. Based on the literature
above, the following hypothesis is proposed:

H:.Immersion elements in tourism apps positively affect intrinsic motivation
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2.8. Intrinsic Motivation and User EEngagement

Intrinsically motivated people tend to meet their abilities' demands and seek self-fulfillment through
task engagement, demonstrating a greater inclination toward personal growth and achievement [587,
which is the result of motivation [597. In addition, the need for purpose is attached to the feeling that a
person is doing something valuable for a team or a community [277; thus, allowing them to engage in
larger groups. Accordingly, intrinsic motivation evokes individual’s internal needs, leading to dedication
toward a task, which in turn boosts a psychological state of engagement [607]. Furthermore, scholars
have declared that intrinsic motivation has a more positive effect on engagement than extrinsic
motivation [61], as hedonic elements are considered core to gamification apps in increasing intrinsic
motivation and supporting user engagement [507]. Moreover, current research found that altruism is
considered a trait in intrinsic motivation, and high-altruism consumers will probably create more
positively and negatively branded user-generated video content than low-altruism consumers [627].
Likewise, previous studies examined the impact of altruistic purpose in the context of tourism and
hospitality review platforms and found that one of the primary reasons users are engaged and motivated
to share their travel experiences is to help others or to do something meaningtul [637. Gamification has
demonstrated substantial benefits, as evidenced by successful apps, due to enhanced motivation and user
engagement [ 6. Therefore, the following hypothesis is proposed:

H. Intrinsic motivation positively affects user-engagement in tourism apps.

2.9. User Engagement and User-Generated Content

Psychological outcomes related to gamification act as mediators for behavioral outcomes [187.
Some scholars refer to engagement as actions by consumers on social media, including sharing content
and posting user-generated content, in response to interactions with others [647]. Captivated by the
content, consumers may propose the service to others; furthermore, positive comments on posts
generate positive feelings and empathy among consumers [657]. A previous study on social media
behaviors proved that engaged fans on a page lead them to liking and commenting on posts and
messages [66]. Another study noted that users engaged in hospitality platforms receive rewards,
resulting in a higher intention to create user-generated content [627. Similarly, gamified tourism apps
connect users who share the same interests, allowing them to enjoy the platform, feel motivated toward
it, and participate actively [27]. Furthermore, a recent study by Mustak, et al. [67]] showed that with the
rise of digital interactions, users’ engagement increasingly occurs online, leaving a rich data trail
including comments, reviews, and shares among individuals. Based on the literature above, the
tollowing hypothesis is developed:

H:. User-engagement in tourism apps positively affects user-generated content.

2.10. The Moderation Role of Gender

The unified theory of acceptance and use of technology states that gender and age have moderating
effects on users’ adoption of new technology in many settings [317]. Gender is known to moderate
games and IT use [347]. Previous studies examined the differences of gender and age in online digital
gaming activities [107]. Research showed that users prefer different game elements [687] based on
specific individual characteristics such as gender [347].

Previous studies noted that men are more likely to engage in behaviors that promote achievement
orientations [417. Another study on immersion’s relationship to enjoyment in gaming found that
gender is related to immersion, concluding that men are less likely to become immersed than women
[697]. Another study by Polo-Pefia, et al. [707] examined the moderating eftect of age and gender on the
relationship between users’ experience of participation and self-efficacy. Additionally, previous studies
on social virtual worlds indicate that gender moderates the relationship between perceived benefits and
the fulfillment of needs [717. Moreover, a recent study on immersion’s relationship to enjoyment in
gaming found that gender influences immersion and concluded that men are less likely to become
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immersed than women [697. Besides, scholars believe that gamification can motivate both genders to
learn equally [477. Therefore, the following hypotheses are developed:
H.. Gender moderates the relationship between achievement/progression elements and intrinsic motivation.
Ha. Gender moderates the relationship between social elements and intrinsic motrvation.
H.. Gender moderates the relationship between immersion elements and intrinsic motivation.

Game Elements User Behavior

s —

Achievement/progression ||
elements

Social elements

Intrinsic motivation User-engagement H3 User-generated

content

Immersion elements

|
|
[
|
|
|
i
!
|
|
|
L

Hé(ab.c)

Gender

Figure 2.
The conceptual model.

3. Methodology

The unit of analysis in this study comprises all actual users of tourism apps aged between 18 and 64
who have been using tourism and hospitality review apps and who are interested in creating and posting
content on these platforms. The researcher gathered 406 responses from Lebanese users of tourism
applications. After defining the target population and determining the sampling frame, a pilot study was
conducted with a small cohort of 30 participants, yielding promising results. Gamified elements
increased intrinsic motivation by 40%. Additionally, 90% of intrinsically motivated users increased their
engagement with the app, and 80% were likely to generate content within the app. The researcher
adopted a structured survey to achieve the study’s objectives. An online closed-ended questionnaire was
selected and made available in both English and Arabic. Additionally, a purposive sampling method was
used to select respondents who met the predefined inclusion criteria relevant to the unit of analysis
[727].

Ethical considerations were strictly observed throughout the research process. Participation was
voluntary, and all respondents were informed of the study’s purpose, the anonymity of their responses,
and the right to withdraw at any point. No personally identifiable information was collected, and data is
used solely for academic purposes. Additionally, the study received approval from a research committee
and was conducted in accordance with the institution’s guidelines for research involving human
participants. Despite the study’s strengths, it has several limitations. First, while sizable, the sample
may not fully represent the entire population of hospitality and tourism app users. Second, reliance on
self-reported data may introduce bias, particularly in how respondents interpret their behaviors.

Constructs are measured using a 5-point Likert scale ranging from (1) strongly disagree to (5)
strongly agree. The questionnaire comprised three sections. The first section included demographic
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questions (age, gender, income, education, employment, the tourism app used by users, their experience
with hospitality and tourism platforms, and the time spent weekly on these apps). The second section
contained scale items for the study variables, which are achievement progression elements, social
elements, and immersion elements. The third section included statements on intrinsic motivation. To
measure users’ interactions with achievement and progression elements, 10 items are used based on Xi
and Hamari [447). To measure social elements, 6 items are used based on Xi and Hamari [44], and to
measure immersion elements, 4 items are used based on Xi and Hamari [447. Intrinsic motivation is
measured by four dimensions (Relatedness, autonomy, mastery, and purpose) and 16 items based on Xi
and Hamari [447]. The user-engagement scale (4 items) was developed by Xi and Hamari [73] and four
items measured user-generated content, adapted from Sigala [747]. The examination of gender as a
moderator is expected to assess any influence on outcomes and profile users of tourism and hospitality
review platforms. Since these variables are perceptu;, reliability and validity analyses are performed.

Table 1.
Characteristics of Respondents (N=406).
Frequency Percentage
Age 18-28 141 34.7%
29-38 134 33.0%
39-48 98 24.1%
49-568 26 6.4%
59-68 5 1.2%
> 68 years 2 0.5%
Gender Male 190 46.8%
Female 216 53.2%
Marital_Status Single 183 45.1%
Married 216 53.2%
Divorced 7 1.7%
Income Less than 500% 192 47.8%
500-1000$ 105 25.9%
1001-1500% 26 6.4%
1501-2000% 25 6.2%
2001-2500% 15 3.7%
More than 2500$ 43 10.6%
Employment Employed full-time 240 59.1%
Employed part-time 80 19.7%
Retired 6 1.5%
Seeking Opportunities 31 7.6%
None 49 12.1%
Educational Level High School 31 7.6%
Bachelor 166 40.9%
Master 158 38.9%
PhD 51 12.6%
Which tourism app do you usually | TripAdvisor 84 20.7%
use? Airbnb 48 11.8%
Wikitravel 42 10.3%
Others 232 57.1%
How long have you been using these | Less than 6 months 186 45.8%
apps? 6-12 months 25 6.2%
More than 1 year 56 13.8%
More than two years 139 34.2%
How much time do you devote to the | Less than 60 min 361 89.1%
app each week? 60-90 min 34 8.4%
More than two hours 10 2.5%
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The online survey was conducted over two months, from January to March 2024. A total of 406
respondents were contacted via email. More than half of the respondents were female (53.2%) compared
to males (46.8%). The largest group of respondents was aged between 18 and 28, followed by those aged
between 29 and 38, accounting for 383.0%. The smallest age groups were those between 49 and 58,
accounting for 6.4%, 59 and 68, accounting for 1.2%, and above 68, accounting for 0.5%. The lower-
income group earning below $500 was the largest, representing 47.3%. Those earning between $500
and $1000 accounted for 25.9%, $1001 to $1500 for 6.4%, $1501 to $2000 for 6.2%, $2001 to $2500 for
3.7%, and the highest income group accounted for 10.6%. Most participants were full-time employees
(59.1%). Users of the TripAdvisor app constituted 20.7%, Airbnb users 11.8%, Wikitravel users 10.3%,
and 57.1% used other tourism apps, as shown in Table 1.

4. Results

To ensure the reliability of the measurement model as well as the evaluation of the structural model
and hypothesized relationships, a two-step approach was examined. The two-step approach offers
several advantages, especially when applied to tentative theories, as noted by Wong and Yeh [757. The
first step involves verifying the exploratory factor analysis (EFA) and confirmatory factor analysis
(CFA) to confirm the factorial structure and the fit of measurement models before analyzing the
structural components. The second step examines the structural equation paths and the relationships
between variables [767. Additionally, this study assesses and evaluates the validity and reliability of the
findings by considering all necessary aspects involved in SEM analysis.

4.1. Factor Analysis

A series of EFAs were employed, as presented in Tables 2, 3, 4, and 5, to identify the smallest
number of meaningtful factors or latent variables that best reproduce the original correlations among a
larger set of measured variables. An exploratory factor analysis was conducted for each construct of the
theoretical model using ML extraction and direct varimax rotation to explore valid dimensionalities.
Additionally, the Bartlett test of sphericity and the Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy were examined. The Bartlett test was significant at 0.001, and the KMO score exceeded 0.95,
indicating the adequacy of the sample size and the presence of latent factors. Six factors were extracted
from 47 items. These factors included achievement/progression elements, social elements, immersion
elements, intrinsic motivation, user engagement, and user-generated content. Cronbach’s alpha values
for each factor were all above 0.7, confirming the reliability of the measures. These values are as follows:
Achievement/progression elements (o= 0.929), social elements (o= 0.918), immersion elements (o=
0.876), intrinsic motivation (a= 0.940), user-engagement (o= 0.894), and user-generated content (a.=
0.851) respectively which suggests that the items have relatively very high internal consistency
accounting for 58.10%, 8.10%, 5.55%, 52.7%, 75.83%, and 76.34% of the variance.

Table 2.

Exploratory Factor Analysis of Game Elements.

Factors and Items Loadings Eigenvalue % of Variance Cronbach’s o,
Achievement/progression elements 11.62 58.10% 0.929
1- T frequently interact with badges/medals/trophies 0.795

in the app )

2- I frequently interact with scores/points in the app 0.831

3- I frequently interact with progress bars in the app 0.817

4- I frequently interact with rankings/leaderboards in 0.708

the app )

5- I frequently interact with increasingly difficult 0.571

tasks in the app -

6- It is  important to  interact  with 0.788

badges/medals/trophies in the app )
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7- It is important to interact with scores/points in the

0.765

app
8- It is important to interact with progress bars in the 075
app '
9- It is important to interact with .

. . 0.665
rankings/leaderboards in the app
10- It is important to interact with increasingly 0.541
difficult tasks in the app B
Social elements 1.62 8.10% 0.918
11- I frequently interact with social media elements 0.653
that evoke competition with other users in the app e
12- I frequently interact with social networking 0.662
features in the app )
13- I frequently interact with elements that evoke 0.894
cooperation with other users in the app '
14- It is important to interact with social media
elements that evoke competition with other users in 0.739
the app
15- It is important to interact with social networking 0.794
features in the app )
16- It is important to interact with social media
elements that evoke cooperation with other users in 0.685
the app
Immersion elements 1.11 5.55% 0.876
17- I frequently interact with the user profile/avatar 0738
in the app '
18- I frequently interact with user personalization in 0747
the app )
19- It is important to interact with the profile/avatar 0779
in the app )
20- It is important that apps offer personalization to 0.697

their users
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Table 3.
Exploratory Factor Analysis of Intrinsic Motivation
Loadings | Eigenvalue | % of Variance Cronbach’s o,
Intrinsic motivation 8.4:4 52.7% 0.940
21- I feel that other people in these apps care about what I| 0.643
have to say and what I do
22- I feel supported by other app users 0.687
23- I feel like I am a valuable person to other app users 0.663
24- I feel that I am understood 0.733
25- I feel free to participate in these apps 0.749
26- 1 feel free to express my ideas and opinions in these | 0.776
apps
27- 1 feel free from outside pressures to participate in these | 0.784
apps
28- I feel I can be myself when I participate in these apps 0.772
29- I think I am pretty good at these apps 0.799
30- I am satisfied with my performance in these apps 0.795
31- I feel like an expert in these apps 0.712
32- I feel like a competent person in these apps 0.729
33- I aim to make these apps a better website 0.720
34- I seek to learn so I can help other users 0.683
35- My current pursuits will help me to contribute to these | 0.681
apps
36- I make efforts to promote other app users' well-being 0.667
KMO = 0.930; Bartlett’s Test of Sphericity: p <0.001
Table 4.
Exploratory Factor Analysis of User Engagement.
Loadings Eigenvalue % of Variance | Cronbach’s o,
User-engagement 3.03 75.83% 0.894
37- Using gamified elements in tourism apps will 0.851
increase my interactivity/engagement with apps
38- I will participate actively in the app community 0.889
discussion/activities
39- I will thoroughly enjoy exchanging ideas with 0.862
other people in the app community
40- I will be passionate about apps with gamified 0.881
elements
KMO = 0.840; Bartlett’s Test of Sphericity: p <0.001
Table 5.
Exploratory Factor Analysis of User-Generated Content.
Loadings | Eigenvalue |% of Variance Cronbach’s a
User-generated content (UGC) 3.05 76.34% 0.851
44- I would be willing to write reviews on tourism apps 0.860
45- 1 would be willing to post photos and/or videos on | 0.896
tourism apps
46- 1 would be willing to evaluate others’ content (e.g., 0.906
rating reviews) on tourism apps
47- T would be willing to update my travel map and profile |  0.830

with travel content on tourism apps

KMO = 0.840; Bartlett’s Test of Sphericity: p <0.001

4.2. Structural Equation Model Analysis

Structural equation modeling (SEM) is one of the most popular methodologies in the quantitative
social sciences [77]. Given the complex relationships among constructs, SEM estimates causal
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relationships among latent variables and tests hypotheses. SEM includes two types of equations: (1) the
measurement model and (2) the structural model [727. The measurement model involves assigning
relevant measured variables to each latent construct, while the structural model describes the nature
and magnitude of relationships between constructs. The assessment of the measurement model's
reliability and validity also applies to SEM. The coefficient alpha is used to evaluate reliability;
additionally, composite reliability (CR) is calculated. To assess convergent validity, the size of the factor
loadings provides evidence, and the average variance extracted (AVE) is also used for this purpose. The
validity of the structural model is evaluated through (1) examining the fit, (2) comparing the proposed
model with competing models, and (3) testing structural relationships and hypotheses.

4.8. Measurement Model Evaluation

The final measurement models for all constructs were further examined via confirmatory factor
analysis using AMOS 24. As a widely applied technique across various scientific fields, analysts have
developed and refined numerous fit indices to assess model goodness-of-fit. There is little consensus on
how many fit indices should be reported, which remains an ongoing discussion in the field. Three
indicators are reported while presenting SEM according to Schreiber, et al. [787: The Tucker Lewis
Index (TLI), known as the non-normed fit index, should be > 0.90; the Comparative Fit Index (CFI)
should be > 0.90; and the Root Mean Square Error of Approximation (RMSEA), a parsimony-adjusted
index, should be < 0.08, with values closer to 0 indicating a good fit. Meanwhile, Tacobucci [797]
recommended using the Root Mean Square Residual (RMR), which measures the difference between
residuals of the sample covariance matrix and the hypothesized model; however, it is difficult to
interpret. It is better to use the Standardized Root Mean Square Residual (SRMR), which should be <
0.08 [807. Moreover, the Incremental Fit Index (IFI) is examined as it adjusts the Normed Fit Index
(NFT) for sample size and degrees of freedom, which should be greater than 0.90 to indicate a good fit
[817.

The chi-square for the three constructs, achievement/progression elements, social elements, and
immersion elements, was significant, as was the chi-square for intrinsic motivation, user engagement,
and user-generated content. However, with improvements to the initial measurement models, the re-
specified CFA models indicated a good fit, with all indices above the suggested cutoft points. Table 6
presents the fit indices results for all the CFA measurement models used in this study.

Table 6.
Fit Indices Results of CFA Measurement Models.
Criteria
X2 df p-value NCI CFI TLI IFI RMSEA NFI | RSMR

Construct >0.05 <5 >0.9 >0.9 >0.9 <0.08 >0.9 <0.05
APE, SE, and IE 488.03 162 <0.001 3.01 0.95 0.95 0.95 0.07 0.98 0.036
Intrinsic motivation 352.33 87 <0.001 4.05 0.94 0.92 0.94 0.077 0.92 0.035
User—engagement 4.380 2 0.112 2.19 0.997 0.992 0.997 0.054 0.995 0.008
User—generated content 1.007 2 0.604 0.503 0.999 0.999 0.999 0.0001 0.995 0.005

All the fit indices were greater than the recommended thresholds (x2/ df =3.01; CFI = 0.95; TLI =
0.95; IFI = 0.95; RMSEA = 0.07), indicating that the data fit the measurement model well for the items
representing APE, SE, and IE. The standardized factor loadings for all measurement items were greater
than 0.6. Specifically, the loadings ranged from 0.677 to 0.861 for APLE, from 0.736 to 0.871 for SE, and
from 0.811 to 0.847 for IE, supporting the adequacy of the measurement indicators.

All fit indices exceeded recommended thresholds (x2/ df =4.05; CFI=0.94; TLI=0.92; IIF1=0.94;
RMSEA=0.077; RSMR=0.035), indicating a good fit of data to the items representing intrinsic
motivation. All standardized factor loadings were above 0.5, ranging from 0.52 to 0.894.
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All the fit indices exceeded the recommended thresholds (x2/ df =2.19; CFI = 0.997; TLI = 0.992;
IFI = 0.997; RMSEA = 0.054), indicating the data fit well to the items representing user engagement.
All the standardized factor loadings were greater than 0.5, ranging from 0.793 to 0.855

All the fit indices exceeded the recommended thresholds (x2/ df =0.503; CFI = 0.999; TLI = 0.999;
IFI = 0.999; RMSEA = 0.0001), indicating that the data fit well with the items representing user-
generated content. All the standardized factor loadings were greater than 0.5, ranging from 0.750 to
0.894.

4.4. Convergent and Discriminant validity
4.4.1. Convergent Validity

To ensure successful convergent validity, each item in the study shared a high proportion of
common variance. Convergent validity was examined across three dimensions based on Hair, et al. [827],
including factor loadings, average variance extracted (AVLE), and construct reliability (CR). Results,
shown in Table 7, indicate composite reliabilities above 0.7, which is acceptable, and AVE values
exceeding 0.5, with the lowest being 0.5 for intrinsic motivation. All factor loadings were positive and
above 0.5, indicating convergent validity, except for item 21, which was deleted to improve validity and
discrimination.

Table 7.
CFA factor loadings and descriptive statistics of items.
Mean Standard Standardized

Deviation loadings
Achievement/progression elements
(CR = 0.939; AVE = 0.609)
1- I frequently interact with badges/medals/trophies in the app 2.97 0.991 0.734
2- | frequently interact with scores/points in the app 3.08 1.000 0.778
3- I frequently interact with progress bars in the app 3.11 0.959 0.804
4- I frequently interact with rankings/leaderboards in the app 3.27 0.955 0.747
5- I frequently interact with increasingly difficult tasks in the app 3.15 0.917 0.677
6- It is important to interact with badges/medals/trophies in the app 3.11 0.957 0.845
7- It is important to interact with scores/points in the app 3.28 0.965 0.855
8- It is important to interact with progress bars in the app 3.28 0.944 0.861
9- It is important to interact with rankings/leaderboards in the app 3.35 0.933 0.772
10- It is important to interact with increasingly difficult tasks in the app 3.24 0.955 0.710
Social elements (CR = 0.924; AVE = 0.670)
11- I frequently interact with social media elements that evoke competition 3.15 0.974 0736
with other users in the app )
12- I frequently interact with social networking features in the app 3.23 0.936 0.835
13- I frequently interact with elements that evoke cooperation with other 3.11 0.961 0.811
users in the app )
14- It is important to interact with social media elements that evoke 3.16 0.939 0.809
competition with other users in the app )
15- It is important to interact with social networking features in the app 3.31 0.903 0.871
16- It is important to interact with social media elements that evoke 3.24 0.929 0,844
cooperation with other users in the app )
Immersion elements
(CR = 0.893; AVE = 0.675)
17- I frequently interact with the user profile/avatar in the app 3.15 0.930 0.816
18- I frequently interact with user personalization in the app 3.14 0.926 0.847
19- It is important to interact with the profile/avatar in the app 3.12 0.869 0.811
20- It is important that apps offer personalization to their users 3.20 0.888 0.812
Intrinsic motivation
(CR = 0.937; AVE =0.50)
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21- I feel that other people in these apps care about what I have to say and

Item 21

has

been

what I do 3.36 0.875 deleted for validity
purposes
22- I feel supported by other app users 3.23 0.847 0.65
23- I feel like I am a valuable person to other app users 3.17 0.882 0.62
24- I feel that I am understood 3.25 0.870 0.70
25- 1 feel free to participate in these apps 3.49 0.840 0.72
26- I feel free to express my ideas and opinions in these apps 3.47 0.904 0.75
27- I feel free from outside pressures to participate in these apps 3.44 0.905 0.76
28- I feel I can be myself when [ participate in these apps 3.41 0.930 0.76
29- I think I am pretty good at these apps 3.51 0.866 0.77
30- I am satisfied with my performance in these apps 3.562 0.848 0.77
31- I feel like an expert in these apps 3.27 0.923 0.67
32- I feel like a competent person in these apps 3.39 0.865 0.70
33- I aim to make these apps a better website 3.38 0.858 0.70
34- I seek to learn so I can help other users 3.57 0.891 0.66
35- My current pursuits will help me to contribute to these apps 3.27 0.889 0.66
36- I make efforts to promote other app users' well-being 3.27 0.885 0.66
User engagement (CR = 0.894; AVE = 0.678)
37- Using gamified elements in tourism apps will increase my |3.37 0.896 0.795
interactivity/engagement with apps T
38- I will participate actively in the app community discussion/activities 3.36 0.880 0.855
39-1 wiu thoroughly enjoy exchanging ideas with other people in the app | 3.39 0.884 0.827
community
40- I will be passionate about apps with gamified elements 3.48 0.908 0.817
User-generated content-UGC (CR = 0.898; AVE = 0.688)
44~ 1 would be willing to write reviews on tourism apps 3.38 0.913 0.808
45- I would be willing to post photos and/or videos on tourism apps 3.28 0.990 0.850
46- I would be willing to evaluate others’ content (e.g., rating reviews) on | 8.37 0.923 0.894
tourism apps
47- I would be willing to update my travel map and profile with travel | 3.30 0.986 0.760

content on tourism apps

4.4.2. Discriminant Validity

Discriminant validity was also measured to reflect the extent to which each of the constructs is
unique and not redundant with other constructs [837. The discriminant validity was examined using
the Heterotrait-Monotrait ratio of correlations (HTMT), reflecting the average of heterotrait-
heteromethod correlations relative to the average of monotrait-heteromethod correlations [837. Table 9
shows the HTMT assessment results, indicating sufficient discriminant validity with the highest
HTMT value of 0.788, below the threshold of 0.90. In a nutshell, the measurement model provided

satisfactory construct validity.

Table 8.
Discriminant validity: Heterotrait-Monotrait Ratio Statistics (HTMT).
APE SE M 1IE UE UGC
APE
SE 0.788
IM 0.682 0.670
1E 0.730 0.837 0.641
UE 0.664 0.728 0.826 0.709
UGC 0.602 0.666 0.695 0.626 0.776

Note: APE = Achievement/progression elements; SE = Social elements; IM = Intrinsic motivation; IE = Immersion elements; UE= User

Engagement; UGC = User-generated content.
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4.5. Assessment of Structural Model

After assessing the measurement model for validity and reliability, the structural model was used to
test the proposed theoretical model and hypotheses. The model included three independent variables,
achievement/progression elements, social elements, and immersion elements, that were hypothesized to
directly influence intrinsic motivation. Additionally, intrinsic motivation directly influences user
engagement, which in turn affects user-generated content. Finally, gender was postulated to affect the
relationship between each game element and intrinsic motivation.
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0.355*
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Figure 3.
SEM analysis result for the research model.
Note: *** p<0.001; N.S.: Not Significant.

The structural model is illustrated in Figure 8. The resulting indices were CFI = 0.924; TLI =
0.917; IFI = 0.9245 and RMSEA = 0.055. Additionally, the SRMR index was 0.05, which is below the
common cutoff value of 0.08. These indices suggest a well-fitting model. The resultant fit indices for
gender were as follows: In terms of H6a, there is no statistical difference between male and female (p-
value=0.394>0.05); In terms of H6b, there is no statistical difference between male and female (p-
value=0.910>0.05); In terms of H6c, there is no statistical difference between male and female (p-
value=0.822>0.05).

Figure 8 illustrates the output of the SEM model. The coefficient of determination values range
from 0 to 1, with higher values indicating greater predictive accuracy. The model's R-squared values
vary between 0.506 and 0.790, suggesting adequate predictive capacity. Specifically, the model accounts
for 50.6% of intrinsic motivation, 67.0% of user engagement, and 79.0% of user-generated content.

This study found that game elements are positively and significantly related to intrinsic motivation
which are achievement/progression elements (b= 0.355; p<0.001) in support of H1; social elements (b
= 0.268; p<0.001) significantly affect user-engagement, thus, H2 is supported; immersion elements (b
=0.355; p<0.001) significantly affect user-engagement, thus, H3 is supported. In addition, intrinsic
motivation significantly affects user-engagement (b = 0.875; p>0.05); therefore, H4 is supported.
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Finally, user-engagement significantly aftects user-generated content (b = 0.785; p>0.05); thus, H5 is
supported.

4.6. Moderation Analysts

Table 9 presents the results of multiple-group analyses to examine whether gender (male vs. female)
moderates the relationship between achievement/progression elements (APE), immersion elements
(IE), social elements (SE), and intrinsic motivation (IM). No statistically significant difterence was found
between males and females, with a p-value of 0.113, which is greater than 0.05.

[t is shown that: a) gender does not moderate the relationship between achievement/progression
elements and intrinsic motivation b = 0.404(p< 0.001) for males and b = 0.329(p< 0.001) for females. b)
gender does not moderate the relationship between social elements and intrinsic motivation for both
males b = 0.807(p=0.051) and females b = 0.280(p=0.084). c¢) gender does not moderate the relationship
between immersion elements and intrinsic motivation for either males b = 0.160(p=0.295) or females b
= 0.223(p=0.056).

However, no statistically significant gender differences were found in the relationship between
social elements (SE) and intrinsic motivation (IM), even at the 10% significance level, as the p-value
exceeded 0.10. Accordingly, the moderation hypotheses were rejected. The results further indicate that
achievement/progression elements (APE) positively and significantly oredicted intrinsic motivation for
both males and females, whereas social elements (SE) and immersion elements (IE) exhibited positive
but non-significant relationships with intrinisc motivation. Although APE showed the strongest
relationship with intrinsic motivation, no significant differences were observed across gender groups.

Table 9.
Results of moderation analysis.
| | Male Female
Multiple-group Standardized coefficient p-value Standardized coefficient. p-value
IM <-—| APE 0.404 <0.001 0.329 0.001
IM <-—| SE 0.307 0.051 0.230 0.084
IM <—| IE 0.160 0.296 0.223 0.066

5. Discussions, Implications, and Conclusion

Earlier studies examined the role of game elements on intrinsic motivation; however, few studies
have focused on the role of each game element in extending this to tourism and hospitality review
platforms. Additionally, limited research has explored the role of gender in gamified tourism platforms.
This study aims to investigate the relationship between game elements identified as
achievement/progression, social, and immersion elements and intrinsic motivation. It also explores the
relationship between intrinsic motivation and user engagement, as well as the role of user engagement
on user-generated content; along with the role of gender as a moderator.

The results showed that out of six hypotheses, five were supported, while one was rejected. The
findings revealed that achievement/progression elements, social elements, and immersion elements
were significant predictors of intrinsic motivation, which aligns with the previous study by Bitridn, et al.
[467], who found that user interaction with these elements helps satisty users' intrinsic needs in the
Fitbit app. Results also align with Bravo, et al. [27], who showed that interaction with gamified elements
in TripAdvisor was positively associated with satisfying users' needs. In addition, Bitridn, et al. [84]
stated that the interaction with achievement-related game elements satisfied users’ needs in sport apps,
consistent with our study’s findings. However, the relationship between each gamification element and
intrinsic motivation is relatively weak, as users may respond differently depending on the game design.
For example, Sailer, et al. [54] found that participants in a game involving teammates (social elements)
experienced higher levels of connection with others (intrinsic motivation). However, this positive eftect
was not observed when participants were given the freedom to personalize the experience according to
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their preferences. Another study indicated that game elements help increase intrinsic motivation,
supporting our results, as gamified elements are considered avenues to satisfy psychological needs,
leading to stronger intrinsic motivation” [857]. However, Bitridn, et al. [847] results don’t match our
predictions. Their results demonstrated that social-related elements did not affect intrinsic motivation.
Additionally, contrary to our findings, they discovered that immersion-related elements also did not
influence intrinsic motivation, as the feeling of connection with others does not increase users' intrinsic
motivation.

Moreover, the relationship between intrinsic motivation and user engagement is relatively strong,
aligning with existing literature. Bitridn, et al. [467] found that gamification increases user engagement
by tulfilling psychological needs for competence, autonomy, and mastery. Another study indicated that
intrinsic motivation positively influences engagement [867]. Moreover, Hsu [587] examined the impact
of gamification mechanics on user engagement and showed that intrinsic motivation positively
influenced engagement. Additionally, Bitridn, et al. [46] found that mobile apps must satisfy users’
needs for competence, autonomy, and mastery to foster engagement. These findings align with our
study's results.

Another strong relationship exists between user engagement and user-generated content; as user
engagement in mobile apps motivates users to act positively with the application, potentially leading
them to respond to requests for writing online reviews [87]. A possible explanation for this is that
users engaged in gamified apps attempt to visualize their progress, achieve objectives, save money, have
fun, and interact with others, thereby generating content. This strong relationship corroborates a
previous study examining engagement behaviors on user-generated content websites, which found that
engaged users contribute content and enhance the platform's overall value. Such contributions make
UGC websites valuable in the eyes of fellow users [887.

Furthermore, the key result pertains to the role of gender as a moderator. Results revealed that
gender did not have any significant influence on the relationship between achievement/progression
elements, social elements, immersion elements, and intrinsic motivation. However, contrary to our
predictions, Denden, et al. [897 found that gender can affect students’ perception of specific game
elements. In addition, another study by Zhang, et al. (357 provided insights on the role of gender as a
moderator in the gamification context, where scholars demonstrated that gamification mechanisms
(achievement/progression elements) depended on gender. Additionally, a recent study on immersion’s
relationship to enjoyment in gaming found that men are less likely to become immersed than women
[697. A possible explanation for this might be that “gender is recognized as one of the most significant
demographic contingency variables in various decision-making situations” [35]. The discrepancy
between the findings of this study and previous research may be attributed to equal opportunities
between male and female players or to changing gender roles over time, because when societal
perceptions of gender roles increase, traditional gender-based limitations on participation in certain
activities may weaken. Therefore, this study's findings reaftirm that each game element impacts users’
intrinsic motivation in tourism apps differently [507. Contrary to this, gender did not emerge as a
significant moderator of the relationship between game elements (achievement/progression elements,
social elements, immersion elements) and intrinsic motivation [35, 897. However, this analysis suggests
that game elements may have a relatively consistent impact across genders within the context of
tourism and hospitality platforms in Lebanon’s dynamic cultural landscape. The absence of significant
gender discrepancies in engagement with gamified tourism platforms might indicate advancing societal
norms where gamified travel challenges surpass traditional gender roles, given that the Lebanese
tourism sector optimizes digital innovation to increase its heritage. This finding suggests designers
should prioritize universal appeal in gamified elements like challenges, rewards, or social sharing.
Therefore, apps can meet the needs of Lebanon’s broad population, and improve accessibility and
engagement for all genders by focusing on universal design.

The results present potential implications and relevant insights contributing to the construction of
a more holistic understanding of gamification adoption in the tourism industry. However, facing
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difficulties in developing effective tourism apps, such as balancing revenue with the Lebanese economic
situation, competing with global gamified tourism apps, obtaining current tourism data, handling
language variations, and facing internet infrastructure challenges requires focus for successful
implementation. Therefore, game designers and managers should be able to create local partnerships,
use multilingual support, optimize data usage, emphasize Lebanon’s uniqueness by revealing its culture,
tood, nature, or local favorites, and set up a dedicated operation team responsible for the daily
management of the gamified hospitality and tourism platforms. Finally, game designers might focus on
universal design principles and test the app with diverse user groups to ensure that game elements are
effective and enjoyable for all age groups and genders. This might happen through (1) crafting
immersive experiences that cater to individual users’ needs and preferences by integrating personalized
rewards and challenges, (2) using features that focus on tracking progress, including photos and video
uploads in order for users to monitor their journey and remain motivated to discover new destinations,
(3) creating social experiences like events or contexts to foster community and encourage user
interaction, which brings a sense of camaraderie and shared purpose. For example, game designers
might increase social experiences through tourism apps by enabling users to discuss travel-related
topics, ask questions, and share experiences which give others a glimpse into their activities or sharing
content on social media platforms like Facebook and Twitter, (4) implementing challenges, quizzes, or
scavenger hunts to encourage players to explore new destinations, such as an “explore” section that
offers templates or guidelines to help users create high-quality content, (5) featuring user-generated
content on the app’s homepage and responding to and commenting on users’ contributions to show
appreciation and encourage more contributions, (6) establishing clear guidelines and moderation policies
to ensure high-quality content creation in marketing campaigns and social media promotions, which
increases credibility and engagement.

6. Limitations

Future research should consider examining other potential moderating factors, such as age,
personality traits, and experience with tourism apps. It is important to confirm whether age moderates
the relationship between game elements and intrinsic motivation and which age category interacts best
with game elements. Additionally, for practitioners interested in human motivations, future studies
should consider using the Octalysis framework [907] as it analyzes gamification strategies and deepens
the understanding of human motivations in tourism and hospitality review platforms. Moreover,
conducting a mixed-method approach would be valuable to analyze the effect of game elements on
content creation and to incorporate new moderating variables (e.g., age, years of experience, trust) and
mediating variables (e.g., autonomous motivation, controlled motivation) into the model, yielding more
nuanced responses. Furthermore, the Hexad User Typology has recently been recognized as a
significant approach for identifying user preferences regarding game elements; thus, future studies
should consider it when examining gamification outcomes [37]. The use of purposive sampling may have
introduced selection biases, potentially affecting the generalizability of the findings. Therefore, future
research should aim to replicate results using probability sampling methods or employ longitudinal
approaches to enhance generalizability and analysis depth. Finally, exploring how cultural context
influences gender dynamics in tech tourism would be impactful.

Transparency:

The authors confirm that the manuscript is an honest, accurate, and transparent account of the study;
that no vital features of the study have been omitted; and that any discrepancies from the study as
planned have been explained. This study followed all ethical practices during writing.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 604-624, 2026

DOI: 10.55214/2576-8484.v1012.12175

© 2026 by the authors; licensee Learning Gate



622

Copyright:
© 2026 by the authors. This article is an open-access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

References

1] D. Pradhan, G. Malik, and P. Vishwakarma, "Gamification in tourism research: A systematic review, current insights,
and future research avenues," Jowrnal of Vacation Marketing, vol. 31, mno. 1, pp. 130-156, 2025.
https://doi.org/10.1177/13567667231188879

2] R. Bravo, S. Catalan, and J. M. Pina, "Gamification in tourism and hospitality review platforms: How to RAMP up
users’ motivation to create content," International Journal of Hospitality Management, vol. 99, p. 103064, 2021.
https://doi.org/10.1016/].ijhm.2021.103064

[s] A-I. Zourmpakis, M. Kalogiannakis, and S. Papadakis, "Adaptive gamification in science education: An analysis of the
impact of implementation and adapted game elements on students’ motivation," Computers, vol. 12, no. 7, p. 143, 2023.
https://doi.org/10.8390/computers 12070143

[4] K. K. S. Chon and F. Hao, "Technological evolution in tourism: A Horizon 2050 perspective," Tourism Review, vol. 80,

[5]
[6]
[7]

[8]

9]

[10]
RN
[12]

[18]

[14]

[15]

[16]

[17]
(18]
[19]

[20]
[21]

no. 1, pp. 313-325, 2025. https://doi.org/10.1108/TR-10-2023-0753

Reportlinker, "Gamification global market report 2023," 2023.
https://www.reportlinker.com/p0644:3921/?utm_source=GN'W

M. Oliveira, A. Abelha, R. Sousa, and H. Peixoto, "Gamification in mobile applications: Techniques, benefits and
challenges," Procedia Computer Science, vol. 251, pp. 678-683, 2024. https://doi.org/10.1016/].procs.2024.11.168

A. Tanouri, R. Mulcahy, and R. Russell-Bennett, "Transformative gamification services for social behavior brand
equity: A hierarchical model," Journal of Service Theory and Practice, vol. 29, no. 2, pp. 122-141, 2019.
https://doi.org/10.1108/JSTP-06-2018-0140

E. Anagnostopoulou, E. Bothos, B. Magoutas, J. Schrammel, and G. Mentzas, "Persuasive technologies for
sustainable mobility: State of the art and emerging trends," Sustainability, vol. 10, no. 7, p. 2128, 2018.
https://doi.org/10.8390/s5u10072128

J. Koivisto and J. Hamari, "The rise of motivational information systems: A review of gamification research,"
International — Journal of  Information Management, vol. 45, no. 1, pp- 191-210, 2019.
https://doi.org/10.1016/j.ijinfomgt.2018.10.013

J. Koivisto and J. Hamari, "Demographic differences in perceived benefits from gamification," Computers in Human
Behavior, vol. 35, pp. 179-188, 2014 https://doi.org/10.1016/).chb.2014.03.007

C. Piquer Martinez, M. 1. Valverde Merino, M. Gémez Guzman, and M. J. Zarzuelo Romero, "Gender-based
differences in gamification and mobile learning," Wiley, vol. 24, no. 9, pp. 1-2, 2024

J. Gisbert-Pérez, M. Marti-Vilar, C. Merino-Soto, G. M. Chans, and L. Badenes-Ribera, "Gender differences in
internet gaming among university students: A discriminant analysis," Frontiers in Psychology, vol. 15, p. 1412739,
2024. https://doi.org/10.3389/psyg.2024.1412739

H. Wang, M. Qu, Y. Liu, and W. Li, "Do the interpersonal effects of gamified online destination websites better
stimulate  tourists’  travel intentions?,"  Plos One, vol. 20, no. 10, p. e0331397, 2025.
https://doi.org/10.1871/journal.pone.0331397

L. Zhang, Z. Shao, J. Benitez, and R. Zhang, "How to improve user engagement and retention in mobile payment: A
gamification  affordance  perspective,"  Decision ~ Support — Systems, vol. 168, p. 113941,  2023.
https://doi.org/10.1016/]j.dss.2028.11394:1

L. Li, K. F. Hew, and J. Du, "Gamification enhances student intrinsic motivation, perceptions of autonomy and
relatedness, but minimal impact on competency: A meta-analysis and systematic review," Educational Technology
Research and Development, vol. 72, no. 2, pp. 765-796, 2024. https://doi.org/10.1007/511428-023-10387-7

M. G. Pasca, M. F. Renzi, L. Di Pietro, and R. Guglielmetti Mugion, "Gamification in tourism and hospitality
research in the era of digital platforms: A systematic literature review," Journal of Service Theory and Practice, vol. 81,
no. 5, pp. 691-737, 2021. https://doi.org/10.1108/JSTP-05-2020-0094

Z. Abdallah, "Gamification: Engaging Lebanese audience in digital marketing. Creatives," 2023.
https://creatives.me/2023/08/ 31/ gamification-engaging-lebanese-audience-in-digital-marketing/

K. Huotari and J. Hamari, "Defining gamification: A service marketing perspective," in Procceding of the 16th
International Academic MindTrek Conference. Tampere Finland, 2012.

J. Hamari, "Transforming homo economicus into homo ludens: A field experiment on gamification in a utilitarian
peer-to-peer trading service," Electronic Commerce Research and Applications, vol. 12, no. 4, pp. 286-245, 2013.
https://doi.org/10.1016/].elerap.2013.01.004

M. Jung et al., "Recent decline in the global land evapotranspiration trend due to limited moisture supply," Nature,
vol. 467, no. 7318, pp. 951-954, 2010.

J. Hamari, J. Koivisto, and H. Sarsa, "Does gamification workP--a literature review of empirical studies on
gamification," in 2014 47th Hawazi International Conference on System Sciences (pp. 3025-3034). Ieee, 2014..

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 604-624, 2026

DOI: 10.55214/2576-8484.v1012.12175

© 2026 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/13567667231188879
https://doi.org/10.1016/j.ijhm.2021.103064
https://doi.org/10.3390/computers12070143
https://doi.org/10.1108/TR-10-2023-0753
https://www.reportlinker.com/p06443921/?utm_source=GNW
https://doi.org/10.1016/j.procs.2024.11.168
https://doi.org/10.1108/JSTP-06-2018-0140
https://doi.org/10.3390/su10072128
https://doi.org/10.1016/j.ijinfomgt.2018.10.013
https://doi.org/10.1016/j.chb.2014.03.007
https://doi.org/10.3389/fpsyg.2024.1412739
https://doi.org/10.1371/journal.pone.0331397
https://doi.org/10.1016/j.dss.2023.113941
https://doi.org/10.1007/s11423-023-10337-7
https://doi.org/10.1108/JSTP-05-2020-0094
https://creatives.me/2023/08/31/gamification-engaging-lebanese-audience-in-digital-marketing/
https://doi.org/10.1016/j.elerap.2013.01.004

[22]

23]
[24]

[25]
r26]

[27]

[25]
C297]

[s0]
[s1]

[s2]
[33]
[34]
[35]

[s6]

[87]

[s8]

[30]

[40]

[41]

[42]

[45]
[44]

[45]

[46]

623

F. Qureshi, S. Khawaja, K. Soki¢, M. Peji¢ Bach, and M. Mesko, "Exploring intrinsic motivation and mental well-
being in private higher educational systems: A cross-sectional study," Systems, vol. 12, no. 8, p. 281, 2024.
https://doi.org/10.8390/systems 12080281

R. M. Ryan and E. L. Deci, "Self-determination theory and the facilitation of intrinsic motivation, social development,
and well-being," American Psychologist, vol. 55, no. 1, pp. 68-78, 2000.

A. Santos-Longhurst, "Intrinsic motivation: How to pick up healthy motivation techniques. Healthline," 2019.
https://www.healthline.com/health/intrinsic-motivation

D. H. Pink, Drive: The surprising truth about what motivates us, 1th ed. New York, NY, USA: Riverhead Books, 2009.

A. C. Marczewski, Even ninja monkeys like to play: Gamification, game thinking and motivational design. . North
Charleston, SC, USA: CreateSpace Independent Publishing Platform, 2015.

J. McGonigal, Reality is broken: Why games make us better and how they can change the world. New York, USA: Penguin
Press, 2011.

R. de Charms, Personal causation, 1st ed. London, UK: Routledge, 1968.

R. W. White, "Motivation reconsidered: The concept of competence," Psychological Review, vol. 66, no. 5, pp. 297-333,
1959. https://doi.org/10.1037/h0040934

R. F. Baumeister and M. R. Leary, "The need to belong: Desire for interpersonal attachments as a fundamental
human motivation," Psychological Bulletin, vol. 117, no. 3, pp. 497—529, 1995.

V. Venkatesh, J. Y. Thong, and X. Xu, "Consumer acceptance and use of information technology: Extending the
unified theory of acceptance and use of technology," MIS Quarterly, vol. 86, no. 1, pp. 157-178, 2012.
https://doi.org/10.2307/41410412

L. Legault, Intrinsic and extrinsic motivation. In K. R. Wentzel & D. B. Miele (Eds.), Handbook of motivation at school, 2nd
ed. New York, USA: Routledge, 2017.

V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis, "User acceptance of information technology: Toward a
unified view," MIS Quarterly, vol. 27, no. 3, pp. 425-478, 2003. https://doi.org/10.2307/30036540

G. R. Codish, "Gender moderation in gamification: Does one size fit all?," in Proceedings of the 50th Hawaii
International Conference on System Sciences, Hilton Wazikoloa Village, Hawaii, 2017.

L. Zhang, Z. Shao, X. Li, and Y. Feng, "Gamification and online impulse buying: The moderating effect of gender and
age," International — Journal of  Information Management, vol. 61, p- 102267, 2021.
https://doi.org/10.1016/].ijinfomgt.2020.102267

S. Jang, P. J. Kitchen, and J. Kim, "The effects of gamified customer benefits and characteristics on behavioral
engagement and purchase: Evidence from mobile exercise application uses," Journal of Business Research, vol. 92, pp.
250-259, 2018. https://doi.org/10.1016/] jbusres.2018.07.056

R. N. Landers, E. M. Auer, and J. D. Abraham, "Gamifying a situational judgment test with immersion and control
game elements: Effects on applicant reactions and construct validity," Journal of Managerial Psychology, vol. 35, no. 4,
pp- 225-239, 2020. https://doi.org/10.1108/JMP-10-2018-0446

V. Venkatesh, F. Davis, and M. G. Morris, "Dead or alive? The development, trajectory and future of technology
adoption research," Journal of the Association for Information Systems, vol. 8, no. 4, p. 1, 2007.
https://doi.org/10.17705/ 1jais.00120

R. Vongyvit, K. Maeng, and S. C. Lee, "Effects of trust and customer perceived value on the acceptance of urban air
mobility as  public transportation,"  Travel Behaviour and  Society, vol. 36, p. 100788, 2024.
https://doi.org/10.1016/].ths.2024.100788

M. Tsourela and M. Roumeliotis, "The moderating role of technology readiness, gender, and sex in consumer
acceptance and actual use of Technology-based services," The Journal of High Technology Management Research, vol. 26,
no. 2, pp. 124-136, 2015. https://doi.org/10.1016/].hitech.2015.09.003

D. Williams, M. Consalvo, S. Caplan, and N. Yee, "Looking for gender: Gender roles and behaviors among online
gamers," Journal of Communication, vol. 59, no. 4, pp. 700-725, 2009. https://psycnet.apa.org/doi/10.1111/}.1460-
2466.2009.014563.X

D. Williams, N. Yee, and S. E. Caplan, "Who plays, how much, and why? Debunking the stereotypical gamer profile,"
Journal of Computer-Mediated Communication, vol. 18, no. 4, pp- 993-1018, 2008.
https://psycnet.apa.org/doi/10.1111/].1083-6101.2008.00428.X

H. Treiblmaier and L.-M. Putz, "Gamification as a moderator for the impact of intrinsic motivation: Findings from a
multigroup field experiment," Learning and Motivation, vol. 71, p. 101655, 2020.

N. Xi and J. Hamari, "Does gamification satisfy needs? A study on the relationship between gamification features and
intrinsic need satisfaction," International Journal of Information Management, vol. 46, pp. 210-221, 2019.
https://doi.org/10.1016/].ijinfomgt.2018.12.002

R. Van Roy and B. Zaman, "Unravelling the ambivalent motivational power of gamification: A basic psychological
needs perspective,"  International Journal of Human-Computer  Studies, vol. 127, pp. 388-50, 2019.
https://doi.org/10.1016/].ijhcs.2018.04.009

P. Bitridn, I. Buil, and S. Cataldn, "Enhancing user engagement: The role of gamification in mobile apps," Journal of
Business Research, vol. 132, pp. 170-185, 2021. https://doi.org/10.1016/].jbusres.2021.04.028

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 604-624, 2026

DOI: 10.55214/2576-8484.v1012.12175

© 2026 by the authors; licensee Learning Gate


https://doi.org/10.3390/systems12080281
https://www.healthline.com/health/intrinsic-motivation
https://doi.org/10.1037/h0040934
https://doi.org/10.2307/41410412
https://doi.org/10.2307/30036540
https://doi.org/10.1016/j.ijinfomgt.2020.102267
https://doi.org/10.1016/j.jbusres.2018.07.056
https://doi.org/10.1108/JMP-10-2018-0446
https://doi.org/10.17705/1jais.00120
https://doi.org/10.1016/j.tbs.2024.100788
https://doi.org/10.1016/j.hitech.2015.09.003
https://psycnet.apa.org/doi/10.1111/j.1460-2466.2009.01453.x
https://psycnet.apa.org/doi/10.1111/j.1460-2466.2009.01453.x
https://psycnet.apa.org/doi/10.1111/j.1083-6101.2008.00428.x
https://doi.org/10.1016/j.ijinfomgt.2018.12.002
https://doi.org/10.1016/j.ijhcs.2018.04.009
https://doi.org/10.1016/j.jbusres.2021.04.028

[47]
(48]
[497

[54]

[65]
[s6]

571
[58]

[59]

[60]

f61]
[62]
[6s]
[64]

[65]
fe6]
[67]

[e8]

[69]
L70]

624

Hassan, J. Rantalainen, N. Xi, H. Pirkkalainen, and J. Hamari, "The relationship between player types and
gamification feature preferences," in Proceedings of the 4th International GamiFIN Conference, Levi, Finland, 2020.

A. Suh, C. Wagner, and L. Liu, "Enhancing user engagement through gamification," Journal of Computer Information
Systems, vol. 58, no. 38, pp. 204-213, 2018. https://doi.org/10.1080/08874417.2016.122914:3

F. J. Sanchez-Sanchez and A. M. Sanchez-Sénchez, "Gamification and sustainable tourism: Analysing the educational
potential of Find the Seasouls for new generations," Jowrnal of Tourism Futures, pp. 1-25, 2025.
https://doi.org/10.1108/jtf-06-2025-0169

X. Wu and S. Santana, "Impact of intrinsic and extrinsic gaming elements on online purchase intention," Frontiers in
Psychology, vol. 18, p. 885619, 2022. https://doi.org/10.3389/fpsyg.2022.885619

S.-C. Wee and W.-W. Choong, "Gamification: Predicting the effectiveness of variety game design elements to
intrinsically motivate users' energy conservation behaviour," Journal of Environmental Management, vol. 233, pp. 97-
106, 2019. https://doi.org/10.1016/],jenvman.2018.11.127

M. Riar, "Using gamification to motivate cooperation: A review," presented at the International Conference on
Information Systems (ICIS), Hyderabad, India, 2020.

C. Abril, E. M. Gimenez-Fernandez, and M.-d.-M. Camacho-Minano, "Using gamification to overcome innovation
process challenges: A literature review and future agenda," Technovation, vol. 133, p. 103020, 2024.
https://doi.org/10.1016/j.technovation.2024.103020

M. Sailer, J. U. Hense, S. K. Mayr, and H. Mandl, "How gamification motivates: An experimental study of the effects
of specific game design elements on psychological need satisfaction," Computers in Human Behavior, vol. 69, pp. 371~
380, 2017. https://doi.org/10.1016/j.chb.2016.12.033

T. Dong, M. Dontcheva, D. Joseph, K. Karahalios, M. Newman, and M. Ackerman, "Discovery-based games for
learning software," in Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, 2012.

Y .-K. Sun, M.-H. Chan, and W.-C. Wong, "The impact of immersive design on the relations between students’
motivational and science literacy awareness: A mixed methods study," Cogent Education, vol. 12, no. 1, p. 2467494,
2025. https://doi.org/10.1080/2331186X.2025.2467494

O. S. Sesliokuyucu and C. Cobanoglu, The implications of gamification in tourism, Tourism on the Verge, 1st ed. Cham:
Springer, 2025.

C-L. Hsu, "Applying cognitive evaluation theory to analyze the impact of gamification mechanics on user
engagement in resource recycling," Information & Management, vol. 59, no. 2, p. 103602, 2022.
https://doi.org/10.1016/).im.2022.103602

P. Xiang, B. Agbuga, J. Liu, and R. E. McBride, "Relatedness need satisfaction, intrinsic motivation, and engagement
in secondary school physical education," Journal of Teaching in Physical Education, vol. 36, no. 3, pp. 340-352, 2017.
https://doi.org/10.1123/jtpe.2017-0034

H. Liang, M.-M. Wang, J.-J. Wang, and Y. Xue, "How intrinsic motivation and extrinsic incentives affect task effort
in crowdsourcing contests: A mediated moderation model," Computers in Human Behavior, vol. 81, pp. 168-176, 2018.
https://doi.org/10.1016/j.chb.2017.11.040

E. D. Putra, S. Cho, and J. Liu, "Extrinsic and intrinsic motivation on work engagement in the hospitality industry:
Test of motivation crowding theory," Tourism and Hospitality Research, vol. 17, no. 2, pp. 228-241, 2017.

R. Poch and B. Martin, "Effects of intrinsic and extrinsic motivation on user-generated content," Journal of Strategic
Marketing, vol. 23, no. 4, pp. 305-317, 2015. https://doi.org/10.1080/0965254X.2014.926966

A. M. Munar and J. K. S. Jacobsen, "Motivations for sharing tourism experiences through social media," Tourism
Management, vol. 43, pp. 46-54, 2014. https://doi.org/10.1016/j.tourman.2014.01.012

R. Zheng, Z. Li, and S. Na, "How customer engagement in the live-streaming affects purchase intention and customer
acquisition, E-tailer's perspective," Journal of Retailing and Consumer Services, vol. 68, p. 103015, 2022.
https://doi.org/10.1016/].jretconser.2022.103015

B. Bickart and R. M. Schindler, "Internet forums as influential sources of consumer information," Journal of Interactive
Marketing, vol. 15, no. 8, pp. 31-40, 2001. https://doi.org/10.1002/dir.1014

S. Kabadayi and K. Price, "Consumer—brand engagement on Facebook: Liking and commenting behaviors," Journal of
Research in Interactive Marketing, Vol. 8, no. 8, pp. 203-223, 2014.. https://doi.org/10.1108/JRIM-12-2013-0081

M. Mustak, H. Hallikainen, T. Laukkanen, L. PI¢, L. D. Hollebeek, and M. Aleem, "Using machine learning to
develop customer insights from user-generated content," Journal of Retailing and Consumer Services, vol. 81, p. 104034,
2024. https://doi.org/10.1016/j.jretconser.2024.104034

S. Schobel, M. Sollner, and J. M. Leimeister, "The agony of choice — Analyzing user preferences regarding
gamification elements in learning management systems (Completed research paper)," in Proceedings of the International
Conference on Information Systems (ICLS), Dublin, Ireland, 2016.

R. R. Eddy, "Immersion’s relationship to enjoyment in gaming," Doctoral Dissertation, University of Central Florida,
Orlando, FL, USA). University of Central Florida Libraries, 2021.

A. 1. Polo-Pefia, D. M. Frias-Jamilena, and M. L. Fernandez-Ruano, "Influence of gamification on perceived self-
efficacy: gender and age moderator effect," International Journal of Sports Marketing and Sponsorship, vol. 22, no. 8, pp.
453-476, 2021. https://doi.org/10.1108/1JSMS-02-2020-0020

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 604-624, 2026

DOI: 10.55214/2576-8484.v1012.12175

© 2026 by the authors; licensee Learning Gate


https://doi.org/10.1080/08874417.2016.1229143
https://doi.org/10.1108/jtf-06-2025-0169
https://doi.org/10.3389/fpsyg.2022.885619
https://doi.org/10.1016/j.jenvman.2018.11.127
https://doi.org/10.1016/j.technovation.2024.103020
https://doi.org/10.1016/j.chb.2016.12.033
https://doi.org/10.1080/2331186X.2025.2467494
https://doi.org/10.1016/j.im.2022.103602
https://doi.org/10.1123/jtpe.2017-0034
https://doi.org/10.1016/j.chb.2017.11.040
https://doi.org/10.1080/0965254X.2014.926966
https://doi.org/10.1016/j.tourman.2014.01.012
https://doi.org/10.1016/j.jretconser.2022.103015
https://doi.org/10.1002/dir.1014
https://doi.org/10.1108/JRIM-12-2013-0081
https://doi.org/10.1016/j.jretconser.2024.104034
https://doi.org/10.1108/IJSMS-02-2020-0020

(7]
s8]
[s0]

[90]

625

Z. Zhou, X.-L. Jin, and Y. Fang, "Moderating role of gender in the relationships between perceived benefits and
satisfaction in social virtual world continuance," Decision Support Systems, vol. 65, pp. 69-79, 2014
https://doi.org/10.1016/j.dss.2014.05.004

N. K. Malhotra, Marketing research, 6th ed. Upper Saddle River, NJ, USA: Prentice Hall, 2010.

N. Xi and J. Hamari, "Does gamification affect brand engagement and equity? A study in online brand communities,"
Journal of Business Research, vol. 109, pp. 449-460, 2020. https://doi.org/10.1016/].jbusres.2019.11.058

M. Sigala, "The application and impact of gamification funware on trip planning and experiences: the case of
TripAdvisor’s funware," Electronic Markets, vol. 25, pp. 189-209, 2015. https://doi.org/10.1007/512525-014-0179-1
J-Y. Wong and C. Yeh, "Tourist hesitation in destination decision making," Annals of Tourism Research, vol. 36, no. 1,
pp. 6-23, 2009. https://doi.org/10.1016/j.annals.2008.09.005

P. W. Lei and Q. Wu, "Introduction to structural equation modeling: Issues and practical considerations," Educational
Measurement: Issues and Practice, vol. 26, no. 3, pp. 33-43, 2007. https://doi.org/10.1111/).1745-3992.2007.00099.X

D. W. Kaplan, Structural equation modeling: Foundations and extensions. Thousand Oaks, CA, USA: Sage Publications,
2000.

J. B. Schreiber, A. Nora, F. K. Stage, E. A. Barlow, and J. King, "Reporting structural equation modeling and
confirmatory factor analysis results: A review," The Journal of Educational Research, vol. 99, no. 6, pp. 323-338, 2006.
D. Tacobucci, "Structural equations modeling: Fit indices, sample size, and advanced topics," Journal of Consumer
Psychology, vol. 20, no. 1, pp. 90-98, 2010.

B. M. Byrne, Structural equation modeling with EQS and EQS/Windows: Basic concepts, applications, and programming.
Thousand Oaks, CA, USA: Sage Publications, Inc, 1994.

K. A. Bollen, Structural equations with latent variables. New York, USA: Wiley, 1989.

J. F. Hair, W. C. Black, B. J. Babin, and R. E. Anderson, Multivariate data analysis, 7th ed. Upper Saddle River, NJ,
USA: Pearson Education, 2010.

F. Hair, M. Sarstedt, C. M. Ringle, and S. P. Gudergan, Advanced issues in partial least squares structural equation
modeling (PLS-SEM). Thousand Oaks: Sage, 2018.

P. Bitrian, I. Buil, and S. Cataldn, "Gamification in sport apps: the determinants of users' motivation," European
Journal of Management and Business Economics, vol. 29, no. 3, pp. 365-381, 2020. https://doi.org/10.1108/EIJIMBE-09-
2019-0163

W. Feng, R. Tu, and P. Hsieh, "Can gamification increases consumers’ engagement in fitness apps? The moderating
role of commensurability of the game elements," Journal of Retailing and Consumer Services, vol. 57, p. 102229, 2020.
https://doi.org/10.1016/] jretconser.2020.102229

S. Miao, J. Rhee, and I. Jun, "How much does extrinsic motivation or intrinsic motivation affect job engagement or
turnover intention? A comparison study in China," Sustainability, vol. 12, no. 9, p. 8630, 2020.
https://doi.org/10.8390/s5u12093630

R. Thakur, "Customer engagement and online reviews," Journal of Retailing and Consumer Services, vol. 41, pp. 48-59,
2018. https://doi.org/10.1016/].jretconser.2017.11.002

P. M. D. Gangi and M. Wasko, "The co-creation of value: Exploring engagement behaviors in user-generated
content websites," presented at the Pre-ICIS 8th Annual JAIS Theory Development Workshop, Florida, 2010.

M. Denden, A. Tlili, F. Essalmi, M. Jemni, N.-S. Chen, and D. Burgos, "Effects of gender and personality differences
on students’ perception of game design elements in educational gamification," International Journal of Human-
Computer Studies, vol. 154, p. 102674, 2021. https://doi.org/10.1016/].ijhcs.2021.102674

Y -k. Chou, Actionable gamification: Beyond points, badges, and leaderboards. Birmingham, UK: Packt Publishing Ltd,
2019.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 10, No. 2: 604-624, 2026

DOI: 10.55214/2576-8484.v1012.12175

© 2026 by the authors; licensee Learning Gate


https://doi.org/10.1016/j.dss.2014.05.004
https://doi.org/10.1016/j.jbusres.2019.11.058
https://doi.org/10.1007/s12525-014-0179-1
https://doi.org/10.1016/j.annals.2008.09.005
https://doi.org/10.1111/j.1745-3992.2007.00099.x
https://doi.org/10.1108/EJMBE-09-2019-0163
https://doi.org/10.1108/EJMBE-09-2019-0163
https://doi.org/10.1016/j.jretconser.2020.102229
https://doi.org/10.3390/su12093630
https://doi.org/10.1016/j.jretconser.2017.11.002
https://doi.org/10.1016/j.ijhcs.2021.102674

