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Abstract: The rapid increase in mobile phone usage among Gen Z online gamers has become
more prevalent due to the pandemic. However, the limited processing power of mobile devices
has prompted the need for alternative solutions, such as cloud gaming. As an alternative, cloud
gaming could be used to lessen the expenses and have the processing power of a high-end computer.
Cloud gaming allows users to stream games on various devices, including low-end devices such as
smartphones and older computers. This extends the lifecycle of hardware by enabling users to access
the latest games without the need for constant hardware upgrades. As a result, e-waste generation
decreases, reducing the environmental impact associated with the production and disposal of gaming
hardware. This study aimed to determine the acceptance of Gen Z towards cloud gaming as a
potential solution in achieving sustainability in the digital gaming industry. The extended technology
acceptance model (TAM) was utilized to explore the potential for cloud gaming adoption in the
Philippines and the attitudes of Gen Z towards this technology. It was found out that for the average
Filipino user, attitude plays the highest significant role in cloud gaming adoption. On the other hand,
perceived enjoyment and perceived ease of use were found to have a significant influence on attitude,
which in turn, affects the behavioral intention to use cloud gaming among Gen Z. Thus, cloud gaming
presents a promising avenue for sustainability in the gaming industry, combining energy efficiency,
resource optimization, reduced e-waste, and improved accessibility.
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1. Introduction

This study aimed to determine the acceptance of Gen Z towards cloud gaming as a
potential solution to achieve sustainability in the digital gaming industry. The extended
technology acceptance model (TAM) was utilized to explore the potential for cloud gaming
adoption in the Philippines and the attitudes of Gen Z towards this technology.

Online gaming is a growing industry in the Philippines, with earnings predicted to
skyrocket in 2020 compared to previous years [1]. Gaming on consoles, mobile devices,
and personal computers is becoming increasingly popular among Filipinos, particularly
the younger population [2]. Despite an increasing preference for mobile phones for gaming
due to the availability of low-cost smartphones and mobile Internet infrastructures, gaming
consoles remain popular. The mobile gaming market is expected to grow over the next five
years, with sales reaching USD 2.18 billion in 2027 [3].

Since the price of GPUs and other computer components continues to rise, cloud
gaming is considered the industry’s future [4]. The concept of cloud gaming has existed for
several years; however, there is no official cloud gaming service in the Philippines. There is
no concrete explanation for why the Philippines has no official cloud gaming service that
does not require a virtual private network (VPN). Still, it was assumed that it might be due
to the country’s Internet speeds and that cloud gaming has not yet become ubiquitous [5].
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Anyone in the Philippines gaming community may benefit from cloud gaming because
it supports all devices if the device can manage it [6]. With the recent developments in
cloud technology since 2010, the gaming industry has started to transition to the cloud
gaming business model. According to Cheong et al. [7], cloud gaming is becoming increas-
ingly popular as young people become more accustomed to using technology. There are
several benefits of using cloud gaming. Since cloud gaming relies on potent data centers
that consolidate gaming hardware, it is more energy-efficient than conventional gaming
installations. By centralizing the computing capacity, cloud gaming reduces individual
gaming devices’ energy consumption, decreasing carbon emissions [8]. Cloud gaming
lets users stream games on various devices, including smartphones and old desktops.
This extends the hardware life by allowing users to play the most recent games without
requiring continual enhancements [9].

Consequently, e-waste production declines, reducing the environmental impact associ-
ated with the production and disposal of gaming hardware [10]. With cloud gaming, the
required processing capacity to perform games is moved to data centers. This method opti-
mizes the resource allocation because data centers can efficiently distribute the computing
power to numerous users. It reduces the need for redundant gaming devices per-device ba-
sis, resulting in resource conservation [11]. Overall, cloud gaming offers a promising path to
sustainability in the gaming industry, integrating energy efficiency, resource optimization,
decreased e-waste, and increased accessibility [12].

Cloud gaming has the potential to transform the gaming industry [13]. Studying
acceptance would help assess market demand and adoption rates, allowing companies to
make informed decisions about investing in and expanding cloud gaming services [14].
By understanding user acceptance, gaming companies can develop effective strategies
to attract and retain customers, potentially leading to business success in this emerging
market. Understanding user acceptance would help identify factors that influence the
overall experience of cloud gaming. This enables researchers and developers to address the
potential barriers and optimize the user interface, game streaming quality, latency issues,
and other aspects that impact user satisfaction [15]. By studying acceptance, developers
can tailor the gaming experience to meet user expectations and preferences, ultimately
improving user engagement and enjoyment.

Many different methods have been used to assess behavioral patterns for technology
adoption. The technology acceptance model (TAM) is one notable model from earlier
methodologies that attracted much attention due to its practicality and uses. TAM is
a model for examining the theory of reasoned action (TRA)-based information system
acceptance. In recent decades, TAM has been successfully expanded in numerous study
areas. It has provided pertinent applications, illustrating its potential significance in
comprehending user behavior towards adopting information technology solutions. The
actual system utilization can be predicted by encouraging creative thinking and examining
specific impacts on the external variable, such as system features, capacities, etc., early in the
TAM model [16]. It is also argued that user encouragement comprises three characteristics
that explain actual system usage: perceived ease of use, perceived utility, and attitude.
This model utilized attitude to assess the perceived utility and usability, the most reliable
indicator of whether a user will accept or reject a system. In addition, several external
influences influence perceived utility and simplicity of use. According to Davis [16],
perceived usefulness and convenience are the most important factors that each user must
consider when deciding whether to support the system. Though the TAM model was
the first to be proposed, it has gradually undergone modifications by adding numerous
other parameters, such as behavioral intention, which is added to the TAM’s fundamental
model [16]. Since then, it has been a critical concept in the comprehension of IT system
adoption, and it is also thought to be the best model for analyzing the appeal of online
games [17].

Researchers claim that several information technology systems use the standard TAM
and its extended version. The TAM model has many criteria, such as usability and ease of
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use, which directly impact how adaptable the new information system is. Other factors
besides the fundamental ones provide the framework for online games that can assess
player popularity. Several researchers have already studied and analyzed online gaming
and social media. For example, Shin and Shin [18] concentrated on variables that examine
a user’s intentions when playing online games. To determine why people are interested in
using social networks, Lin et al. [19] proposed a model based on motivation theory. While
researchers have previously investigated cloud computing and cloud gaming, there is a
current literature gap in understanding the aspects that may predict the use of cloud gaming
systems. Thus, understanding online gamers’ motivations and behavioral intentions to use
and accept cloud gaming should be explored.

This study examines the acceptance of cloud gaming in the Philippines and the fac-
tors that might affect its adoption among Gen Z gamers using an extended TAM model.
Specifically, this study aims to investigate the influence of perceived ease of use, perceived
usefulness, perceived trust, and perceived enjoyment on the attitude of Gen Z in using
cloud gaming using the structural equation modeling approach. Studying the acceptance of
cloud gaming makes several research contributions that advance the understanding of user
behavior and the adoption of new technologies. Firstly, examining the acceptance of cloud
gaming contributes to the broader field of technology acceptance. By investigating the
factors that influence users’ intentions to adopt cloud gaming platforms, researchers can
deepen their understanding of the determinants of technology acceptance and adoption
in general. Secondly, cloud gaming represents a relatively new and evolving technology.
Studying its acceptance provides insights into the adoption patterns, challenges, and oppor-
tunities associated with this specific domain. Lastly, understanding the user acceptance of
cloud gaming would help identify the aspects that contribute to a positive user experience.
By investigating the factors such as perceived usefulness, ease of use, and enjoyment,
researchers can identify areas for improvement in cloud gaming platforms.

As the gaming current method heavily relies on the device one uses, this study can
also determine whether it is a suitable replacement to the traditional method of rendering
the game on the device. Cloud gaming is akin to carpooling since multiple users utilize
the same servers the company provides. It could reduce e-waste as one server can service
many users at any location instead of only 1-3 users being serviced by one PC locally [20].

Research regarding the acceptance of cloud gaming among Gen Z will provide new
insights into the general idea of the populace shortly. Through this research, companies
offering cloud gaming services would realize the impact of cloud gaming on Filipino youth.
They would drive the decision to bring the market to the Philippines and take advantage
of how new it is to the people. Economically challenged users would also benefit from this
as an alternative before making a significant investment into a better device.

Service providers such as streaming services that could coordinate with or be from
gaming companies could take advantage of a new market such as that of the Philippines,
where most are limited to handheld devices. The concept of cloud gaming has yet to be
introduced to most of the population, yet it could significantly boost sales to place more
importance on Southeast Asia. Finally, this research study could also serve as a reference
and data point for researchers in cloud gaming regarding Filipino youth, serving as a guide
for other researchers with the variables being used.

Figure 1 shows the proposed conceptual framework for the study using the technology
acceptance model (TAM). TAM is a reliable model for examining the acceptability of
new technologies and defining user behavior and technology usage [21,22]. Because
TAM was frequently investigated in the context of other technologies unrelated to cloud
gaming applications, the present study intends to explore other constructs related to user
acceptability by extending the fundamental TAM model.
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Figure 1. Proposed conceptual framework based on the technology acceptance model (TAM).

The technological acceptance model (TAM) has been used in several earlier studies
to examine the adoption of mobile games [23]. The extended TAM was utilized in this
study’s analysis of cloud gaming acceptance. Perceived utility and perceived usability are
fundamental elements in technology adoption, according to TAM theory. These elements
may impact the attitude that influences the playing intention [24]. The expanded TAM has
not previously been employed in prior studies that include the two crucial aspects in the
acceptance of cloud gaming: perceived trust and enjoyment.

The research model being proposed is an extension of the traditional TAM paradigm.
The belief-attitude-intention-behavior causal chain hypothesis is therefore applied to the
context of cloud gaming. In this present study, the perceived ease of use (PEU) is used
to measure how much work a user perceives is required to play a game because gaming
services are designed to be entertaining. A high PEU rating suggests that the game’s rules
are simple to learn and follow. Since mobile online games are entertainment-based services,
ease of use will help to show how often a user can access an online game. A high perceived
ease of use (PEU) score indicates that playing an online game and understanding the rules
are both simple processes.

On the other hand, perceived usefulness (PU) and perceived enjoyment (PE) are also
critical components of TAM. Perceived usefulness (PU) is defined as the player’s perception
of a better quality of life due to cloud gaming. At the same time, an action thought to be
pleasurable and enjoyable without consequences is known as perceived enjoyment (PE).
PE is proven to significantly and positively impact players” attitudes and willingness to
follow an online game’s rules [25]. Thus, PE is a characteristic of gaming and perceptual
enjoyment that should be considered in gaming research and practice [26].

Trust is also a significant factor in the consumer acceptance of technology [27]. Players’
gaming experiences and interests can be significantly hampered by network congestion,
server overload, or server failure [28]. As a result, the users of online games could wonder
whether remote servers can deliver high-quality online gaming services. In the context of
online gaming, these issues and concerns necessitate the engagement of trust.

Thus, combining the TAM model of the existing research results, it was hypothe-
sized that:

H1. Perceived ease of use (PEU) has a significant and positive effect on perceived usefulness (PU).

H2. Perceived ease of use (PEU) has a significant and positive effect on attitude (AT) towards using
cloud gaming.
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H3. Perceived usefulness (PU) has a significant and positive effect on attitude (AT) towards using
cloud gaming.

H4. Perceived trust (PT) has a significant and positive effect on attitude (AT) towards using
cloud gaming.

HS5. Perceived enjoyment (PE) has a significant and positive effect on attitude (AT) towards using
cloud gaming.

Hé6. Attitude (AT) towards using cloud gaming has significant and positive effect on behavioral
intention (BI) to play cloud gaming.

This study follows a standard structure with several sections to effectively present
the research. The article begins with a concise and informative introduction section that
accurately reflects the content of the study. Towards the end of the introduction, the
objectives and hypothesis of the study are stated to outline the purpose and direction of
the research.

The materials and methods section to describe the study design, methodology, data
collection procedures, and statistical analyses is presented in the next section. The study
findings are presented in a clear and concise manner. The discussion section follows the
results and involves interpreting and analysis of the results. Finally, the conclusion section
summarizes the study’s main findings and reiterates their significance.

2. Materials and Methods
2.1. Participants

Due to the unknown population of players of the cloud gaming, a convenience sam-
pling technique was employed for data collection in this study. The target respondents
are Gen Z users in the NCR region. The NCR region had the greatest GDP in 2016 and it
also had the lowest poverty incidence, at 3.9 percent, compared to the national average
of 21.6 percent and just a tenth of the average of 37.1 percent for Mindanao (where the
Autonomous Region in Muslim Mindanao is worst, at 53.7 percent). Since the NCR is the
biggest among the other regions, it is far more urbanized. In today’s cities, technology
is pervasive and has long been applied to solve certain urban problems. Cities are ideal
places to adopt new technologies due to their high population density and infrastructure
density, which results in lower implementation costs per capita [29]. The expected mini-
mum number of respondents are 300, as suggested by the study of Yamane [30], where the
level margin of error was set at 10%. In general, the sample size’s square root determines
how precise an estimate will be, therefore, to double the precision, the sample size was
quadrupled. In general, sample sizes of 200-300 participants offer a respectable margin of
error and are below the declining returns threshold.

2.2. Data Gathering Tools

The online survey was conducted during Q1 of 2022 through the use of self-administered
type and distributed via a Google form. The questionnaire was distributed with multiple
cross-sectional designs and the survey was sent to the target respondents for two months.
The questionnaire is presented in the English language.

The survey consisted of 36-item questions. The respondent’s demographics were
determined in the first section of the questionnaire using 6-item questions, including age,
gender, educational level, residential area, hours spent in online gaming, and years of
playing online games.

The second part of the questionnaire consists of the indicators based on the extended
TAM model: perceived ease of use, perceived usefulness, perceived trust, perceived en-
joyment, and attitude towards using cloud gaming. This measured the users’ perceived
behavioral intention to play cloud gaming. The survey consists of item questions where
all answers were on a 5-point Likert scale ranging from “strongly disagree” to “strongly
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agree”. Six (6) latent were used in the survey. The summary of measures and constructs is
shown in Table 1. The items for the constructs were adopted from existing studies.

Table 1. Summary of Constructs and Measurement Items.

Items Measure Supporting References
Perceived Ease of Use
PEOU1 I find it easy to learn how to play in the cloud game.
PEOU2 I find it easy to be good at playing in the cloud game.
PEOU3 I find it easy to do what I want to do in the cloud game. [31-34]
PEOU4 I find it easy to play in the cloud game.
PEOUS5 Interactions in the cloud game are clear and easy to understand.
Perceived Usefulness
PU1 I find it easy to remember the steps on how to play in the cloud game.
PU2 Playing in the cloud game is one way of getting new friends for me.
pPU3 Playing in the cloud game can improve my imagination skills. [31-34]
PU4 By playing in the cloud game, I find it easier to communicate with my friends.
PUS Playing in the cloud game may improve my skills, for example, my English
language skills.
Perceived Trust
PT1 The developer of cloud game is trustworthy.
P12 I believe in the information that the cloud game provides.
PT3 The cloud game has adequate security features. [32-37]
PT4 I feel like my privacy is protected in the cloud game.
PT5 I feel I can trust the cloud game.
Perceived enjoyment
PE1 It would be fun to play cloud games.
PE2 I'will not be bored while playing cloud games.
PE3 Cloud gaming will make my leisure time more fun. [38,39]
PE4 I am interested in playing cloud games.
PE5 I enjoy playing cloud games.
Attitude
AT1 Playing cloud games is good.
AT2 Playing cloud games is pleasant.
AT3 Playing cloud games is interesting. [37,40,41]
AT4 Itis a good idea for me to play cloud games during my free time.
AT5 I feel good towards cloud games.
Behavioral intention
BI1 Iintend to play cloud game often.
BI2 I am likely to play cloud game in the near future.
BI3 I wish that my cloud game play habit continues in the future. [31,42,43]
Bl4 I am motivated to use cloud game.
BI5 I recommend using cloud games.

2.3. Data Analysis

Multivariate analysis assessed survey data. PLS-SEM with maximum likelihood
estimation was employed in this investigation. PLS-SEM analyzes abstract concept rela-
tionships [44]. It predicts complex constructs with greater degrees of abstraction and yields
better construct reliability and validity, making it beneficial in our investigation [45]. Its
fundamental purpose is to explain the dependent construct variation as much as feasi-
ble. Measurement model characteristics also determine data quality. PLS-SEM evaluates
both direct and indirect effects on presumed causal linkages, according to Ouellette and
Wood [46]. PLS-SEM is ideal for creating new theories and producing predictions with a
factor loading of 0.7 or higher, whereas CB-SEM is better for testing and verifying existing
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hypotheses [44]. PLS-SEM was used to justify model fit using SRMR, NFI, and chi-square.
SRMS should be less than 0.08 [47]. Baumgartner and Homburg [48] recommended an NFI
value of 0.80 or above and a chi-square value below 5.0.

3. Results
3.1. Profile of the Respondents

A total of 356 respondents answered the survey, 70.3% being male, 28.4% being female,
and 1.2% identifying as genderfluid or they/them. As for the highest educational level
attained, 58.7% of the respondents were currently in senior high school while 28.4 were in
college. Among the respondents, 9.7% were at junior high school while only 3.2% of the
respondents had graduated. Moreover, 40% of the respondents gamed for 2—4 h per day
while 27.1% gamed less at 1-2 h per day. Additionally, 17.4% played games for less than
an hour while 10.3% played games for 4-8 h or more daily. Only 5.2% of the respondents
played games daily for 9 h or more. Most of the respondents at 52.9% used cloud gaming
before while 47.1% have used cloud gaming previously.

Based on the profiles of the respondents, the ratio between males to females is signif-
icantly higher on the male side compared to the female side. According to Duggan [49],
50% of men and 48% of women play video games. This result does not align with the
previously stated research as the respondents at that time in that area might have been
more male-dominated. Furthermore, the respondents show that there is no correlation
between the genders and their knowledge of cloud gaming.

3.2. Validity of the Results

The graphical representation of a model in determining the factors affecting the behav-
ioral intentions of Gen Z to use cloud gaming is presented in Figure 2. The model has six
latent variables and 30 indicators. Table 2 shows the model’s factor loading, reliability, and
validity. Reliability analysis must precede structural equation modeling (SEM). Cronbach’s
alpha, CR, and AVE are used to analyze behavioral intentions models. Cronbach’s «, CR,
and AVE must exceed 0.7 [44,50]. This model’s constructs are valid and dependable since
all values exceed requirements.

Perceived
usefulness

Perceived ease of

use
H3

Behavioral
Intention to play
cloud gaming

Attitude toward

Perceived trust .
using

Perceived
enjoyment

Figure 2. The initial SEM for determining the factors affecting the intention to use cloud gaming.
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Table 2. Reliability and convergent validity result.

Construct Items Mean S.D. FL (>0.7) « (>0.7) CR (>0.7) S.D.
PEOU1 3.51 1.03 0.812
PEOU2 3.43 1.07 0.804
Perceived Ease of Use (PEOU) PEOU3 3.21 1.07 0.856 0.875 0.882 0.666
PEOU4 3.60 0.99 0.844
PEOU5 3.56 1.03 0.764
PU1 3.68 1.04 0.757
PU2 3.54 1.09 0.829
Perceived Usefulness (PU) PU3 3.56 1.11 0.885 0.896 0.821 0.757
PU4 3.85 1.11 0.882
PU5 3.57 1.02 0.846
PT1 3.47 1.00 0.870
. PT2 3.37 0.96 0.858
Perceived Trust (PT) PT3 3.46 0.94 0.891 0.920 0.921 0.757
PT4 3.40 1.07 0.866
PT5 3.56 1.06 0.864
PE1 3.60 1.07 0.875
PE2 3.63 1.06 0.842
Perceived Enjoyment (PE) PE3 3.62 1.03 0.890 0.924 0.943 0.767
PE4 3.65 1.05 0.836
PE5 3.57 1.06 0.934
AT1 3.30 1.06 0.804
AT2 3.33 1.05 0.832
Attitude (AT) AT3 3.64 1.07 0.829 0.899 0.904 0.714
AT4 3.67 0.97 0.845
AT5 3.59 1.05 0.911
BI1 3.41 1.11 0.920
BI2 3.30 1.11 0.893
Behavioral Intention (BI) BI3 351 1.11 0.891 0.932 0.934 0.787
BI4 3.45 1.06 0.874
BI5 3.61 1.03 0.858

3.3. Hypothesis Test

The PLS-SEM was performed to test the proposed hypotheses using Smart PLS v3.3.3.
The results are shown in Table 3. It could be seen that behavioral intention to use cloud
gaming among Filipino youth was significantly influenced by attitude (3 = 0.877, p < 0.001),
while attitude was significantly influenced by perceived enjoyment (3 = 0.660, p < 0.001)
and perceived usefulness (3 = 0.253, p = 0.013). Moreover, it was also found that the
perceived usefulness was influenced by perceived ease of use (3 = 0.731, p < 0.001). On
the contrary, perceived trust (3 = 0.048, p = 0.494) and perceived ease of use (3 = 0.091,
p =0.183) are found to have a no significant influence on behavioral intentions to use
loud gaming.

Table 3. Hypothesis Test.

No. Relationship Beta Coefficient p-Value Result Significance Hypothesis
1 PEOU—PU 0.731 <0.001 Positive Significant Accept
2 PEOU—AT 0.091 0.183 Positive Not significant Reject
3 PU—AT 0.253 0.013 Positive Significant Accept
4 PT—AT 0.048 0.494 Positive Not significant Reject
5 PE—AT 0.660 <0.001 Positive Significant Accept
6 AT—BI 0.877 <0.001 Positive Significant Accept




Sustainability 2023, 15, 9189 9of 16

Table 3 shows that four components positively affected Bl. Two constructs did not
affect behavioral intentions (BI). The model is robust since four of the six hypotheses
substantially affected behavioral intentions and two did not [51]. Attitude (AT) influences
behavioral intentions (BIs) most directly, followed by perceived pleasure (PE) and perceived
usefulness (PU).

Discriminant validity utilizing the Fornell-Lacker criteria and the heterotrait-monotrait
ratio of correlation are used to verify substantial correlation between the factors and assess
the measurement model [52]. The values are within the intended range, and Tables 4 and 5
show good reliability and convergent validity. Thus, all build findings are acceptable.

Table 4. Discriminant Validity: Fornell-Larcker Criterion.

AT BI PEOU PE PU PT
AT 0.845 AT
BI 0.816 0.887 BI
PEOU 0.729 0.724 0.816 PEOU
PE 0.809 0.862 0.740 0.876 PE
PU 0.747 0.817 0.731 0.834 0.841 PU
PT 0.700 0.701 0.717 0.756 0.727 0.870 PT

Table 5. Discriminant Validity: Heterotrait-Monotrait Ratio.

AT BI PEOU PE PU PT
AT AT
BI 0.756 BI
PEOU 0.818 0.801 PEOU
PE 0.793 0.727 0.818 PE
PU 0.743 0.815 0.818 0.738 PU
PT 0.766 0.756 0.797 0.819 0.800 PT

Figure 3 shows the completed SEM model. Beta coefficients and R2 values assessed
the hypothesis model. The model assigns 38.7% to intention to utilize cloud gaming, 74.2%
to behavioral intention, 86.6% to attitude, and 53.4% to perceived usefulness. The variation
in the model is deemed high and acceptable following the study of Hair et al. [44].
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0.731
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Intention to play
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Figure 3. The final SEM for determining the factors affecting the intention to use cloud gaming.
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Model fit analysis validated the proposed model. Using prior model fit parameters,
this research used SRMR, chi-square, and NFI [47,48]. Table 6 shows that all parameter
estimations surpassed the minimal criterion, validating the suggested model.

Table 6. Model Fit.

Model Fit for SEM Parameter Estimates Minimum Cut-Off Recommended by
SRMR 0.062 <0.08 [47]
(Adjusted) chi-square/dF 4.03 <5.0 [47]
Normal fit index (NFI) 0.921 >0.90 [48]

4. Discussion

Internet gaming is a rapidly expanding industry in the Philippines, with revenue
expected to increase in the following years compared to the past. Gaming on consoles,
mobile devices, and personal computers is gaining popularity among Filipinos, especially
the younger generation. As the cost of GPUs and other computer components continues to
climb, cloud gaming is considered the future of the industry. The notion of cloud gaming
has been around for several years; however, there currently needs to be an official cloud
gaming service in the Philippines. With this, the present study aims to determine the
factors that affect the intention of Filipino youth to use cloud gaming by using the extended
technology acceptance model (TAM). Structural equation modeling (SEM) was utilized to
determine the factors affecting Filipino youths’ behavioral intentions toward cloud gaming.
Numerous latent factors were used in the analysis, such as perceived ease of use (PEOU),
perceived trust (PT), perceived enjoyment (PE), perceived usefulness (PU), attitude (AT),
and behavioral intention (BI) for cloud gaming.

From the results, it could be seen that attitude (AT) has the highest significant and
direct influence on the behavioral intention (BI) to use cloud gaming, thereby accepting H1.
According to prior studies, attitude toward technology is described as the entire affective
response of users, especially youth, to accessing cloud services [23,53]. The favorable or
negative attitudes of users toward cloud services may influence their behavioral inten-
tions. In another study, Arpaci et al. [54], found that attitude significantly determines
cloud gaming adoption. According to Kotchen and Reiling [55], attitude is a significant
predictor of an action’s intent. Attitude is a psychological emotion that is transmitted
by the consumers’ evaluations. If it is favorable, it tends to positively affect the intent to
act [56]. In particular, there is a positive correlation between attitude and behavior [57].
Moreover, Van Birgelen et al. [58] stated that a user’s positive opinion toward a product
would enhance their intent to use it. Thus, for users to have a higher intention to utilize
cloud gaming, it is necessary to examine their beliefs and attitudes regarding cloud gaming
and determine their demand for such a system to optimally implement it. Users must be
well versed in the system and understand how to optimize its utility. The system should not
be complicated and simple to use. The findings of the study contribute to new knowledge
in the field of technology acceptance. Understanding the relationship between attitude and
intention to use cloud gaming can provide valuable insights into user behavior and inform
the development and adoption of cloud gaming platforms. By examining the specific
context of cloud gaming, researchers can further validate and refine TAM and related
theories, enhancing the understanding of the underlying psychological factors that drive
technology acceptance.

Perceived enjoyment (PE) was also proved to have a significant positive influence on
behavioral intention (BI) to use cloud gaming, thereby accepting H4. This suggests that
the satisfaction aspects associated with cloud gaming play a major role in influencing the
behavioral intention to embrace cloud games. Several studies conducted in both devel-
oped and developing countries have demonstrated the impact of perceived enjoyment in
positively influencing behavioral intention to adopt cloud gaming. In Jordan, Faqih [59]
explored the adoption of mobile AR games from a developing country perspective. The
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analysis revealed that perceived enjoyment is one of the factors that affect user’s behavioral
intention to adopt mobile AR games. This implies that individuals are more likely to accept
new mobile-based technologies if they find them enjoyable, gratifying, and pleasant. It
has been acknowledged that the aspects of enjoyment play a vital influence in boosting
the acceptance and implementation of technological innovation, particularly gaming tech-
nologies [60]. As such, in order to optimize players’ levels of enjoyment, engagement,
and entertainment, game creators should create unique ways to reinforce distinct patterns
and components of enjoyment throughout gaming situations. The impact of perceived
enjoyment on the intention to use cloud gaming are important aspects of research in the
field of technology acceptance and contributes to existing knowledge. Understanding
the effect of perceived enjoyment could help guide the design and development of user-
centered features, content, and gaming experiences that improve user involvement and
drive growth.

Perceived usefulness (PU) was also found to have a significant positive effect on
behavioral intention (BI) to use cloud gaming, thereby accepting H5. Prior studies have
determined that perceived usefulness is the most significant predictor of behavioral in-
tention to accept and utilize a new technology [61-63]. Because of its overwhelming
influence on behavioral intention, the inclusion of the perceived utility parameter is an
absolute prerequisite for any investigation into the adoption of a new technology. In fact,
empirical studies undertaken across I.T. disciplines and in many cultural contexts have
established that the perceived usefulness and behavioral purpose are most likely positively
connected [59,64,65]. This suggests that, if the perceptions of usefulness are strengthened,
the intention to embrace the technology will increase, resulting in an increase in the rate
of adoption of new technology. The observed findings are consistent with prior studies
undertaken in developing country settings [66,67]. Thus, strategies must be developed to
improve the perceptions of usefulness. This can be accomplished by gamers recognizing
that the technology is very beneficial, technically aligned with their gaming performance,
and interacting with their experience in a seamless manner. In addition, the e-technologies
responsible for implementing cloud gaming systems, such as websites and their associated
tools, must be designed to promote user experience as well as be highly usable, effective,
and efficient environments, and an innovative web interface design that maximizes flexibil-
ity leverage. Understanding the influence of perceived usefulness on the intention to use
cloud gaming provides valuable insights into user behavior and sheds light on the factors
that drive the adoption and usage of cloud gaming platforms. By incorporating features
and capabilities that are perceived as useful, platforms can enhance user experience and
satisfaction, leading to increased adoption and long-term usage.

In addition, perceived ease of use (PEOU) was proved to have a significant direct
effect on perceived usefulness (PU), thereby accepting H3. This result is similar to previous
studies that demonstrated the association between PEOU and PU [16,68,69]. This suggests
that, if users perceive cloud gaming to be user-friendly, they will be more inclined to utilize
it for gaming purposes. TAM proposes that both PEOU and PU impact the establishment
of favorable attitude linked with the use of technology, which, when combined with
PU, increases persons’ BI to utilize the technology. In addition, PEOU is anticipated to
positively influence users’ perceptions of the technology’s usage intention [53]. According
to a study by Gefen and Straub [70], the perceived ease of use has a substantial impact
on e-commerce when the reason for visiting the website is to seek information, whereas
perceived usefulness has a greater role when the reason for visiting the website is to
make a purchase. So, when applying TAM to situations where new technologies are
deployed, perceived ease of use and perceived usefulness encourage the adoption of new
technologies such as cloud gaming. This indicates that perceived ease of use increases the
influence of perceived usefulness on technology adoption. Perceived ease of use captures
users’ subjective perceptions of the ease and simplicity of interacting with cloud gaming
platforms. By studying the impact of perceived ease of use, researchers can gain insights
into the usability factors that influence users’ perceptions of the ease of learning and using
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cloud gaming platforms. The findings of the study could provide a valuable contribution
to a new knowledge in technology acceptance.

On the contrary, perceived trust (PT) and perceived ease of use (PEOU) were found
to have no significant influence on the attitude (AT) towards the use of the cloud gaming,
thereby rejecting H2 and H6. These findings contradict the result of prior studies that
proved the association between perceived trust and ease of use to attitude. This shows that
the perception of users to take security risks in using cloud gaming, as well as the degree to
which the user believes that using gaming will be an effort-free, have no direct effect on the
attitude of users towards cloud gaming. One reason we did not find support for the role of
perceived trust and perceived ease of use may be because cloud gaming is not yet popular
in the country and has only been adopted by a small number of people. While perceived
trust is typically recognized as a crucial factor in technology acceptance and adoption, the
lack of significant impact in the context of cloud gaming presents opportunities for further
exploration and improvement, especially to the gaming industry. The gaming industry
can use this insight to focus on enhancing other aspects of the user experience that have a
more significant impact on users’ attitudes. This may entail enhancing the overall quality
of games, providing a variety of gaming experiences, ensuring seamless gameplay, or
ensuring high-performance broadcasting and low latency.

Consequently, perceived ease of use and trust may not have been a significant issue
for the Filipino user, even if they had used the product previously. As such, the Philippines
should focus on enhancing and modernizing its network infrastructure to increase the
overall speeds and latency to accommodate cloud gaming. In terms of latency, satellite
internet services, such as Starlink, should improve less than land-based infrastructures.
The insignificant relationship between perceived ease of use and attitude suggests that
users are either already familiar with cloud gaming or are willing to invest the time and
effort required to learn and acclimate to new platforms. Therefore, user education and
communication efforts can emphasize the unique benefits and advantages of cloud gaming
instead of merely focusing on simplicity of use. The gaming industry should educate users
on the convenience, accessibility, cost-effectiveness, and game library options offered by
cloud gaming platforms to help shape favorable attitudes and increase adoption.

Hence, the findings of this study contribute to the existing body of knowledge regard-
ing the influence of attitude, perceived enjoyment, perceived usability, perceived ease of
use, and perceived trust on the acceptance and adoption behavior of cloud gaming.

5. Conclusions

This study is one of the first to determine the acceptance of cloud gaming and its
factors that would lead its greater use by Gen Z in the Philippines. Using the PLS-SEM,
it was found that the perceived trust (PT) and the perceived ease of use (PEOU) did not
have a notable effect on the attitude towards using cloud gaming. However, the perceived
ease of use (PEOU) positively affects the perceived usefulness (PU) and that the PU and the
perceived enjoyment (PE) both have a significantly positive effect on the attitude towards
using cloud gaming. In conclusion, the survey conducted on the use of cloud gaming has
provided valuable insights into the gaming habits and preferences of the respondents. The
results show that the respondents were male and were currently in senior high school.
This demographic composition may suggest that the survey mainly targeted a younger
audience and may not represent the gaming population.

Additionally, the survey indicates that a significant proportion of the respondents
played games for 2—4 h per day, while a smaller percentage of respondents played for longer
periods of time. This suggests that most respondents viewed gaming as a form of leisure
and not a major time commitment. The fact that more than half of the respondents have
used cloud gaming before also shows a growing interest in this technology among gamers.

One interesting finding is that there was no significant difference in the knowledge of
cloud gaming between male and female respondents. This contradicts previous research
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that suggested that gaming was predominantly male-dominated and suggests that cloud
gaming is an area with a level playing field between the genders.

Despite the interesting insights gained from the study, it is important to note that the
results may not be entirely representative of the wider population of gamers. The survey
was conducted in a specific geographical location and targeted a specific age group, which
may limit the generalizability of the findings. Future research should aim to conduct similar
surveys across different demographics and locations to provide a more comprehensive
understanding of the use of cloud gaming.

5.1. Practical Implications

Cloud gaming is a rapidly growing industry that is changing the way people play and
consume video games. The results of this study would help cloud service providers, game
publishers, and security experts learn more about the factors that predict how much people
enjoy online gaming. The study’s results could also help companies decide whether to move
their low-latency apps to a cloud subscription service model. The practical implications
of cloud gaming studies suggest that the technology has the potential to revolutionize
the gaming industry by making high-quality games more accessible and affordable to a
broader audience. Should the demand for better cloud gaming services in the Philippines
increase, companies such as Microsoft, Google, Sony, and Geforce, who are in that field,
could take advantage of how the technology is relatively new in the Philippines. As such,
the companies could use the result of this study to meet those qualifications to attract
the population.

5.2. Theoretical Implications

The study's findings have significant implication for cloud gaming platforms and
highlight the necessity for future investigations into cloud gaming evaluation techniques.
Because developers and cloud gaming providers must anticipate user behavior in order to
obtain a competitive edge, research on cloud gaming acceptance predictors is vital. This
study utilized the technology acceptance model to identify the elements that influence
the behavioral intentions of Filipino youth to use cloud gaming. Due to the paucity of
research in the Philippines, this paper presents a more thorough framework for describing
the intention to use cloud gaming than previous research. As a result, the findings of
this study can serve as a theoretical framework for future consumer behavior researchers,
paving the way for the deployment of cloud gaming technologies in the Philippines as part
of its rising economy:.

5.3. Limitations

Although this study obtained excellent results, a few things must be considered.
First, the sampling technique employed in this study is convenience sampling. This was
chosen due to its quick and accessible data collection method, allowing the researchers
to reach participants who are readily available or easily accessible. However, one of the
primary limitations of convenience sampling is the potential for sample bias. Participants
who are easily accessible or willing to participate may not represent the larger population.
This can introduce a selection bias, leading to results that may not accurately reflect the
broader population’s views, characteristics, or behaviors. Thus, it is suggested to consider
replicating the study using more rigorous and representative sampling methods, such as
random, stratified, or cluster sampling. Conducting similar research with a more represen-
tative sample can help validate or refine the initial findings and enhance generalizability.
Second, the survey focuses on respondents who are members of Generation Z (24 years
old); therefore, it is recommended to distribute the survey to older generations (24 years
and older), as they are also potential cloud gaming users. Through an online survey, this
study considered a quantitative analysis of the technology acceptability model. Future
researchers may use interviews to combine quantitative and qualitative findings. Using
this technique, additional factors may be uncovered. Additionally, future research should
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include other variables, such as an individual’s cloud gaming experience, as this may
also impact their overall acceptability. Since most respondents resided in urban areas,
particularly NCR, it is suggested that future research evaluate cloud gaming acceptability
in rural and provincial areas. This research examined an expanded TAM framework. Other
analysis techniques, such as machine learning algorithms, should be considered to validate
the framework developed and utilized in this research.

Author Contributions: Conceptualization, M.].].G.; Methodology, REB.A., JM.VN. and KL.D.G;
Software, REB.A., JM.V.N. and K.L.D.G,; Validation, M.].].G.; Formal analysis, M.].].G.; Resources,
JM.VN. and K.L.D.G.; Data curation, R.F.B.A.; Writing—original draft, REB.A., JM.V.N. and
K.L.D.G.; Writing—review & editing, M.].].G.; Project administration, M.].].G.; Funding acquisi-
tion, M.].J.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by Mapua University Directed Research for Innovation and
Value Enhancement (DRIVE) grant number (FM-RS-03-25).

Institutional Review Board Statement: This study was approved by Mapua University Research
Ethics Committee.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study ae available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Purbasari, R.; Sari, D.S.; Muttaqin, Z. Mapping of Digital Industry Competitive Advantages: Market-Based View Approach. Rev.
Integr. Bus. Econ. Res. 2020, 9, 380-398.

2. The Manila Times A Game Well-Played. Available online: https://www.manilatimes.net/2022/04/30/entertainment-lifestyle/
life-times /a-game-well-played /1841858 (accessed on 4 February 2023).

3. Clement, ]. Cloud Gaming Service Subscriber Count 2021. Statista. Available online: https://www.statista.com/statistics /131576
1/cloud-gaming-service-subscriber-count/ (accessed on 4 February 2023).

4. Cai, W,; Shea, R.; Huang, C.Y,; Chen, K.T;; Liu, J.; Leung, V.C.; Hsu, C.H. A survey on cloud gaming: Future of computer games.
IEEE Access 2016, 4, 7605-7620. [CrossRef]

5. Mioten, E. For Philippine Esports, It Takes a Village to Create an Industry. BusinessWorld Online. Available online: https://www.
bworldonline.com/special-features /2022 /07 /29 /464501 / for-philippine-esports-it-takes-a-village-to-create-an-industry/ (ac-
cessed on 15 February 2023).

6.  Naji, S.; Abrahams, D. Cloud Gaming Is Being Sold as the Next Stage of Video Game Innovation, but Consumers Will Have the
Last Word. GamesIndustry.biz. Available online: https://www.gamesindustry.biz/cloud-gaming-is-being-sold-as-the-next-
stage-of-video-game-innovation-but-consumers-will-have-the-last-word-opinion (accessed on 23 February 2023).

7. Cheong, Y.-G.; Jensen, A.K.; Gudnadottir, E.R.; Bae, B.-C.; Togelius, J. Detecting Predatory Behavior in Game Chats. IEEE Trans.
Comput. Intell. AI Games 2015, 7, 220-232. [CrossRef]

8. Shea, R.; Liu, J.; Ngai EC, H.; Cui, Y. Cloud gaming: Architecture and performance. IEEE Netw. 2013, 27, 16-21. [CrossRef]

9. Tian, H.; Wu, D.; He, J.; Xu, Y.; Chen, M. On achieving cost-effective adaptive cloud gaming in geo-distributed data centers. JEEE
Trans. Circuits Syst. Video Technol. 2015, 25, 2064-2077. [CrossRef]

10. Osibanjo, O.; Nnorom, I.C. The challenge of electronic waste (e-waste) management in developing countries. Waste Manag. Res.
2007, 25, 489-501. [CrossRef] [PubMed]

11. Hong, H.J.,; Hsu, C.F; Tsai, T.H.; Huang, C.Y.; Chen, K.T.; Hsu, C.H. Enabling adaptive cloud gaming in an open-source cloud
gaming platform. IEEE Trans. Circuits Syst. Video Technol. 2015, 25, 2078-2091. [CrossRef]

12.  De la Torre, R.; Onggo, B.S.; Corlu, C.G.; Nogal, M.; Juan, A.A. The role of simulation and serious games in teaching concepts on
circular economy and sustainable energy. Energies 2021, 14, 1138. [CrossRef]

13. Cai, W.; Chen, M.,; Leung, V.C. Toward gaming as a service. IEEE Internet Comput. 2014, 18, 12-18. [CrossRef]

14. Westerman, G.; Bonnet, D.; McAfee, A. Leading Digital: Turning Technology into Business Transformation; Harvard Business Press:
Brighton, MA, USA, 2014.

15. Linares, M.; Gallego, M.D.; Bueno, S. Proposing a TAM-SDT-Based Model to Examine the User Acceptance of Massively
Multiplayer Online Games. Int. ]. Environ. Res. Public Health 2021, 18, 3687. [CrossRef]

16. Davis, ED. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology. MIS Q. 1989, 13, 319-340.
[CrossRef]

17.  Shin, D.H. Towards an understanding of the consumer acceptance of mobile wallet. Comput. Hum. Behav. 2009, 25, 1343-1354.

[CrossRef]


https://www.manilatimes.net/2022/04/30/entertainment-lifestyle/life-times/a-game-well-played/1841858
https://www.manilatimes.net/2022/04/30/entertainment-lifestyle/life-times/a-game-well-played/1841858
https://www.statista.com/statistics/1315761/cloud-gaming-service-subscriber-count/
https://www.statista.com/statistics/1315761/cloud-gaming-service-subscriber-count/
https://doi.org/10.1109/ACCESS.2016.2590500
https://www.bworldonline.com/special-features/2022/07/29/464501/for-philippine-esports-it-takes-a-village-to-create-an-industry/
https://www.bworldonline.com/special-features/2022/07/29/464501/for-philippine-esports-it-takes-a-village-to-create-an-industry/
https://www.gamesindustry.biz/cloud-gaming-is-being-sold-as-the-next-stage-of-video-game-innovation-but-consumers-will-have-the-last-word-opinion
https://www.gamesindustry.biz/cloud-gaming-is-being-sold-as-the-next-stage-of-video-game-innovation-but-consumers-will-have-the-last-word-opinion
https://doi.org/10.1109/TCIAIG.2015.2424932
https://doi.org/10.1109/MNET.2013.6574660
https://doi.org/10.1109/TCSVT.2015.2416563
https://doi.org/10.1177/0734242X07082028
https://www.ncbi.nlm.nih.gov/pubmed/18229743
https://doi.org/10.1109/TCSVT.2015.2450173
https://doi.org/10.3390/en14041138
https://doi.org/10.1109/MIC.2014.22
https://doi.org/10.3390/ijerph18073687
https://doi.org/10.2307/249008
https://doi.org/10.1016/j.chb.2009.06.001

Sustainability 2023, 15, 9189 15 of 16

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

Shin, D.-H.; Shin, Y.-J. Why do people play social network games? Comput. Hum. Behav. 2011, 27, 852-861. [CrossRef]

Lin, T.-H.; Lu, H.-P; Hsu, H.-H.; Hsing, S.-S.; Ho, T.-L. Why do People Continue to Play Social Network Game (SNG)? Int. J.
E-Adopt. 2013, 5, 22-35. [CrossRef]

Harmon, R.R.; Auseklis, N. Sustainable IT services: Assessing the impact of green computing practices. In Proceedings of the
PICMET'09-2009 Portland International Conference on Management of Engineering & Technology, Portland, OR, USA, 2-6
August 2009; pp. 1707-1717.

Rahman, M.M.; Lesch, M.E; Horrey, W.]J.; Strawderman, L. Assessing the utility of TAM, TPB, and UTAUT for advanced driver
assistance systems. Accid. Anal. Prev. 2017, 108, 361-373. [CrossRef]

Manis, K.T.; Choi, D. The virtual reality hardware acceptance model (VR-HAM): Extending and individuating the technology
acceptance model (TAM) for virtual reality hardware. J. Bus. Res. 2019, 100, 503-513. [CrossRef]

Venkatesh, V.; Morris, M.G.; Davis, G.B.; Davis, ED. User Acceptance of Information Technology: Toward a Unified View. MIS Q.
2003, 27, 425-478. [CrossRef]

Mehra, A.; Rajput, S.; Paul, J. Determinants of adoption of latest version smartphones: Theory and evidence. Technol. Forecast. Soc.
Chang. 2022, 175, 121410. [CrossRef]

Van der Heijden, H. Factors influencing the usage of websites: The case of a generic portal in The Netherlands. Inf. Manag. 2003,
40, 541-549. [CrossRef]

Mumtaz, S. Children’s enjoyment and perception of computer use in the home and the school. Comput. Educ. 2001, 36, 347-362.
[CrossRef]

Pavlou, P.A. Consumer acceptance of electronic commerce: Integrating trust and risk with the technology acceptance model. Int.
J. Electron. Commer. 2003, 7, 101-134.

Balan, RK; Ebling, M.; Castro, P.; Misra, A. Matrix: Adaptive middleware for distributed multiplayer games. In Proceedings
of the ACM/IFIP/USENIX 6th International Middleware Conference, Grenoble, France, 28 November—2 December 2005;
Volume 3790, pp. 390-400.

Yamane, T. Statistics: An Introductory Analysis, 2nd ed.; Harper & Row: New York, NY, USA, 1974.

Minsel, T. Sample Size Requirements for Research | TR+C. Available online: https://www.troneresearch.com/blog/sample-size-
requirements-reliable-study (accessed on 1 March 2023).

Jap, T. The Technology Acceptance Model of Online Game in Indonesian Adolescents. Makara Hubs-Asia 2017, 21, 24-31.
[CrossRef]

Dewi, EK.S.; Natalia, B. Identifying the Factors of Online Game Acceptance Using Technology Acceptance Model. Indones. ]. Inf.
Syst. 2021, 4, 87-98. [CrossRef]

Rihastuti, S.; Rosyidi, A.; Junaidi, M.N. Analysis of Acceptance of Online KRS Using Technology Acceptance Model (TAM)
Method: Case Study of STMIK Cipta Darma Surakarta Student. Available online: https:/ /www.scitepress.org/Papers/2018/994
65/ (accessed on 19 November 2022).

Chauhan, S.; Mittal, M.; Wozniak, M.; Gupta, S.; Pérez de Prado, R. A Technology Acceptance Model-Based Analytics for Online
Mobile Games Using Machine Learning Techniques. Symmetry 2021, 13, 1545. [CrossRef]

Ha, S.; Stoel, L. Consumer E-Shopping Acceptance: Antecedents in a Technology Acceptance Model. . Bus. Res. 2009, 62, 565-571.
[CrossRef]

Hwang, C.G. Consumers’ Acceptance of Wearable Technology: Antecedents in a Technology Acceptance Model (MS-2nd Place).
In International Textile and Apparel Association Annual Conference Proceedings; Iowa State University Digital Press: Ames, IA, USA,
2015; Volume 72.

Chen, H.; Rong, W.; Ma, X.; Qu, Y.; Xiong, Z. An Extended Technology Acceptance Model for Mobile Social Gaming Service
Popularity Analysis. Available online: https://www.hindawi.com/journals/misy/2017/3906953/ (accessed on 5 March 2023).
Holsapple, C.W.; Wu, J. User Acceptance of Virtual Worlds. ACM SIGMIS Database 2007, 38, 86. [CrossRef]

Lee, J.; Kim, J.; Choi, ].Y. The Adoption of Virtual Reality Devices: The Technology Acceptance Model Integrating Enjoyment,
Social Interaction, and Strength of the Social Ties. Telemat. Inform. 2019, 39, 37-48. [CrossRef]

Mulyawan, I.; Rafdinal, W. Mobile Games Adoption: An Extension of Technology Acceptance Model and Theory of Reasoned
Action. IOP Conf. Ser. Mater. Sci. Eng. 2021, 1098, 032022. [CrossRef]

Zhu, D.-S;; Lin, T.C.-T.; Hsu, Y.-C. Using the Technology Acceptance Model to Evaluate User Attitude and Intention of Use for
Online Games. Total Qual. Manag. Bus. Excell. 2012, 23, 965-980. [CrossRef]

Prasetyo, Y.T.; Ong, A.K.S.; Concepcion, G.K.F; Navata, EM.B.; Robles, R.A.V,; Tomagos, L].T.; Young, M.N.; Diaz, ] ET,
Nadlifatin, R.; Redi, A.A.N.P. Determining Factors Affecting Acceptance of E-Learning Platforms during the COVID-19 Pandemic:
Integrating Extended Technology Acceptance Model and DeLone & McLean IS Success Model. Sustainability 2021, 13, 8365.
[CrossRef]

Navarro, M.M.; Prasetyo, Y.T.; Young, M.N.; Nadlifatin, R.; Redi, A.A.N.P. The Perceived Satisfaction in Utilizing Learning
Management System among Engineering Students during the COVID-19 Pandemic: Integrating Task Technology Fit and
Extended Technology Acceptance Model. Sustainability 2021, 13, 10669. [CrossRef]

Hair, J.F; Sarstedt, M.; Ringle, C.M.; Mena, J.A. An Assessment of the Use of Partial Least Squares Structural Equation Modeling
in Marketing Research. J. Acad. Mark. Sci. 2012, 40, 414-433. [CrossRef]


https://doi.org/10.1016/j.chb.2010.11.010
https://doi.org/10.4018/ijea.2013100102
https://doi.org/10.1016/j.aap.2017.09.011
https://doi.org/10.1016/j.jbusres.2018.10.021
https://doi.org/10.2307/30036540
https://doi.org/10.1016/j.techfore.2021.121410
https://doi.org/10.1016/S0378-7206(02)00079-4
https://doi.org/10.1016/S0360-1315(01)00023-9
https://www.troneresearch.com/blog/sample-size-requirements-reliable-study
https://www.troneresearch.com/blog/sample-size-requirements-reliable-study
https://doi.org/10.7454/mssh.v21i1.3497
https://doi.org/10.24002/ijis.v4i1.4727
https://www.scitepress.org/Papers/2018/99465/
https://www.scitepress.org/Papers/2018/99465/
https://doi.org/10.3390/sym13081545
https://doi.org/10.1016/j.jbusres.2008.06.016
https://www.hindawi.com/journals/misy/2017/3906953/
https://doi.org/10.1145/1314234.1314250
https://doi.org/10.1016/j.tele.2018.12.006
https://doi.org/10.1088/1757-899X/1098/3/032022
https://doi.org/10.1080/14783363.2012.704269
https://doi.org/10.3390/su13158365
https://doi.org/10.3390/su131910669
https://doi.org/10.1007/s11747-011-0261-6

Sustainability 2023, 15, 9189 16 of 16

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Dash, G.; Paul, J. CB-SEM vs PLS-SEM Methods for Research in Social Sciences and Technology Forecasting. Technol. Forecast. Soc.
Chang. 2021, 173, 121092. [CrossRef]

Ouellette, J.A.; Wood, W. Habit and Intention in Everyday Life: The Multiple Processes by Which Past Behavior Predicts Future
Behavior. Psychol. Bull. 1998, 124, 54-74. [CrossRef]

Hu, L.; Bentler, PM. Fit Indices in Covariance Structure Modeling: Sensitivity to Underparameterized Model Misspecification.
Psychol. Methods 1998, 3, 424-453. [CrossRef]

Baumgartner, H.; Homburg, C. Applications of Structural Equation Modeling in Marketing and Consumer Research: A Review.
Int. J. Res. Mark. 1996, 13, 139-161. [CrossRef]

Duggan, M. Which Americans Play Video Games and Who Identifies as a “Gamer”. Available online: https://www.pewresearch.
org/internet/2015/12/15/who-plays-video-games-and-identifies-as-a-gamer/ (accessed on 5 March 2023).

Alarcén, D.; Sanchez, ]. Assessing Convergent and Discriminant Validity in the ADHD-R IV Rating Scale: User-Written Commands
for Average Variance Extracted (AVE), Composite Reliability (CR), and Heterotrait-Monotrait Ratio of Correlations (HTMT).
Presented at the Spanish STATA Meeting, Madrid, Spain, 22 October 2015.

Bradley, ].V. Robustness? Br. J. Math. Stat. Psychol. 1978, 31, 144-152. [CrossRef]

Henseler, J.; Ringle, C.M.; Sarstedt, M. A New Criterion for Assessing Discriminant Validity in Variance-Based Structural Equation
Modeling. J. Acad. Mark. Sci. 2015, 43, 115-135. [CrossRef]

Davis, F.D.; Bagozzi, R.P.; Warshaw, P.R. User Acceptance of Computer Technology: A Comparison of Two Theoretical Models.
Manag. Sci. 1989, 35, 982-1003. [CrossRef]

Arpaci, I. A Comparative Study of the Effects of Cultural Differences on the Adoption of Mobile Learning. Br. J. Educ. Technol.
2014, 46, 699-712. [CrossRef]

Kotchen, M.].; Reiling, S.D. Environmental Attitudes, Motivations, and Contingent Valuation of Nonuse Values: A Case Study
Involving Endangered Species. Ecol. Econ. 2000, 32, 93-107. [CrossRef]

Chen, M.-F,; Tung, P--]. Developing an Extended Theory of Planned Behavior Model to Predict Consumers’ Intention to Visit
Green Hotels. Int. |. Hosp. Manag. 2014, 36, 221-230. [CrossRef]

Mostafa, M.M. Gender Differences in Egyptian Consumers? Green Purchase Behaviour: The Effects of Environmental Knowledge,
Concern and Attitude. Int. J. Consum. Stud. 2007, 31, 220-229. [CrossRef]

van Birgelen, M.; Semeijn, J.; Keicher, M. Packaging and Proenvironmental Consumption Behavior. Environ. Behav. 2008,
41, 125-146. [CrossRef]

Faqih, K. Factors Influencing the Behavioral Intention to Adopt a Technological Innovation from a Developing Country Context:
The Case of Mobile Augmented Reality Games. SSRN Electron. ]. 2021, 69, 101958. [CrossRef]

Ye, P,; Liu, L.; Gao, L.; Mei, Q. Factors Affecting Woman’s Continuance Intention for Mobile Games. Res. Anthol. Game Des. Dev.
Usage Soc. Impact 2022, 16, 1795-1817. [CrossRef]

Basuki, R.; Tarigan, Z.].H.; Siagian, H.; Limanta, L.S.; Setiawan, D.; Mochtar, J. The Effects of Perceived Ease of Use, Usefulness,
Enjoyment and Intention to Use Online Platforms on Behavioral Intention in Online Movie Watching during the Pandemic Era.
Int. |. Data Netw. Sci. 2022, 6, 253-262. [CrossRef]

Sinaga, O.S.; Marpaung, FK.; Dewi, R.S.; Sudirman, A. Kontribusi Perceived Usefulness, Perceived Ease of Use Dan Perceived
Security Terhadap Behavioral Intention to Use Aplikasi JAKET. Insight Manag. J. 2021, 1, 86-94.

Ramayah, T; Ignatius, J. Impact of Perceived Usefulness, Perceived Ease of Use and Perceived Enjoyment on Intention to Shop
Online. ICFAI J. Syst. Manag. 2005, 3, 36-51.

Amadea, A.; Indrawati. The Influence of Perceived Usefulness, Perceived Ease of Use, Social Influence, Facilities Conditions,
Lifestyle Compatibility, and Perceived Trust on Intention to Use E-Wallet Dana. Int. J. Bus. Manag. 2022, 11, 10. [CrossRef]
Winata, L.EA.; Permana, D. The Effect of Electronic Coupon Value to Perceived Usefulness and Perceived Ease-of-Use and Its
Implication to Behavioral Intention to Use Server-Based Electronic Money. Int. J. Innov. Sci. Res. Technol. 2020, 5, 147-158.
Chen, L.; Aklikokou, A K. Determinants of E-Government Adoption: Testing the Mediating Effects of Perceived Usefulness and
Perceived Ease of Use. Int. ]. Public Adm. 2019, 43, 1-16. [CrossRef]

Suki, N.M. A Publication of the Association of Management Exploring the Relationship between Perceived Usefulness, Perceived
Ease of Use, Perceived Enjoyment, Attitude and Subscribers’ Intention towards Using 3G Mobile Services. J. Inf. Technol. Manag.
2011, 22, 1-7.

Yusliza, M.-Y.; Muhammad, Z.; Salehuddin, M.; Pasah, E.S.; Robert, E. Individual Differences, Perceived Ease of Use, and
Perceived Usefulness in the E-Library Usage. Comput. Inf. Sci. 2009, 2, 76-83.

Rahmi, B.; Birgoren, B.; Aktepe, A. A Meta Analysis of Factors Affecting Perceived Usefulness and Perceived Ease of Use in the
Adoption of E-Learning Systems. Turk. Online J. Distance Educ. 2018, 19, 4-42.

Gefen, D.; Straub, D. The Relative Importance of Perceived Ease of Use in IS Adoption: A Study of E-Commerce Adoption. J.
Assoc. Inf. Syst. 2000, 1, 8. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.techfore.2021.121092
https://doi.org/10.1037/0033-2909.124.1.54
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1016/0167-8116(95)00038-0
https://www.pewresearch.org/internet/2015/12/15/who-plays-video-games-and-identifies-as-a-gamer/
https://www.pewresearch.org/internet/2015/12/15/who-plays-video-games-and-identifies-as-a-gamer/
https://doi.org/10.1111/j.2044-8317.1978.tb00581.x
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1287/mnsc.35.8.982
https://doi.org/10.1111/bjet.12160
https://doi.org/10.1016/S0921-8009(99)00069-5
https://doi.org/10.1016/j.ijhm.2013.09.006
https://doi.org/10.1111/j.1470-6431.2006.00523.x
https://doi.org/10.1177/0013916507311140
https://doi.org/10.2139/ssrn.3986811
https://doi.org/10.4018/978-1-6684-7589-8.ch087
https://doi.org/10.5267/j.ijdns.2021.9.003
https://doi.org/10.24940/theijbm/2022/v10/i8/BM2208-002
https://doi.org/10.1080/01900692.2019.1660989
https://doi.org/10.17705/1jais.00008

	Introduction 
	Materials and Methods 
	Participants 
	Data Gathering Tools 
	Data Analysis 

	Results 
	Profile of the Respondents 
	Validity of the Results 
	Hypothesis Test 

	Discussion 
	Conclusions 
	Practical Implications 
	Theoretical Implications 
	Limitations 

	References

