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Keywords
We investigated the relationship between perceived value of virtual online mobile games;
goods and willingness to consume virtual goods in online mobile willingness to consume;
games, and examined the roles of gamers’ intention to use virtual goods perceived value; intention
and extraversion in this relationship. We constructed a moderated to use; virtual goods;
mediation model to analyze data from 894 undergraduate students in extraversion

China. Perceived value was positively correlated with willingness to
consume, and intention to use played a mediating role in this
relationship; further, the indirect effect of intention to use was
moderated by extraversion, with a weaker effect occurring for lower
extraversion. Thus, perceived value positively predicted intention to
use, which increased willingness to consume, and extraversion
enhanced the influence of perceived value on intention to use.

Many software applications (apps) have been developed to allow various services to satisfy the daily needs of
users. This trend has resulted in the dramatic expansion of the online gaming market in recent years,
regarding both market size and the number of gamers (Park & Lee, 2011). The number of mobile phones in
China reached 823 million in December 2019 (J.-Y. Kim & Lee, 2020), which means it provides a stable
environment for mobile gaming market development. As a form of entertainment, mobile games are not
limited by time or space: They are different from computer and traditional ball games that require venues or
larger devices. Therefore, they have gradually entered into public life. According to a report by Niko
Partners, the number of regular players of online mobile games has already reached 630 million in China,
representing a market share of 181.7 billion yuan (Lei, 2020). Gamers invest their time in gaming, but
recently they have begun to invest money as well; for example, global players spent $6 billion on mobile
games in August 2020 (Molinillo et al., 2020).

Many previous researchers have focused on game user behavior (Mozgovoy, 2018; Nacke, 2015; Wang et al.,
2019), game addiction (Bharathi et al., 2016; King & Delfabbro, 2020; Lee & Kim, 2017; Madigan, 2015),
gamers’ motivation to play online games (Wibowo & Simanjuntak, 2020), and factors affecting intention to
play online games (Athapaththu & Kulathunga, 2018; Buchan & Taylor, 2016). Although it is important to
analyze these characteristics in potential gamers, it is also important for gaming companies to know what
affects gamers’ willingness to consume virtual goods in online mobile games, to increase profits.
Researchers have shown that perceived value is closely related to willingness to consume; for example,
perceived quality, price, emotional values, and environmental factors have been found to significantly and
positively influence consumers’ purchasing attitudes (Zhang et al., 2020). Of the factors that affect
willingness to consume, consumption intention has a particularly strong influence (Cooke et al., 2016). In
addition, empirical results have shown that performed value promotes intention to consume (Fu et al.,
2018; S. Kim & Choe, 2019).
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However, few researchers have examined the relationship between perceived value of virtual goods and
willingness to consume virtual goods in the context of online mobile games, especially with a sample of
undergraduate students, who, as a group with a relatively unique social life, have much free time and money
to invest in online mobile games. Using data from a questionnaire completed by undergraduate student
participants, we investigated the relationship between perceived value and willingness to consume, and also
the roles of gamers’ intention to use virtual goods and extraversion in this relationship.

Literature Review and Hypothesis Development

Of the many factors that affect consumption, the role of perceived value is particularly prominent. Perceived
value is consumers’ evaluation of the benefits of a product or service based on their advance sacrifices and
ex post perceived performance when they use mobile value-added services (Kuo et al., 2009). More broadly,
perceived value refers to the degree to which individuals believe that using a particular product or service
can improve their performance (Davis, 1989). Empirical researchers have demonstrated that perceived
value promotes consumption willingness (Jaworska et al., 2020; Johnson & Ramirez, 2020). For example,
Hwang et al. (2020) reported that perceived value has the strongest total effect on online shoppers’
willingness to continue using online shopping websites. Further, Li et al. (2020) argued that subjective
norms and perceived value have a significant effect on willingness to purchase environmentally friendly
agricultural food. Researchers of the online consumption of specific goods have shown that when the
perceived usefulness of goods increases, consumers’ willingness to consume online also increases, whether it
is physical goods (Bonn et al., 2016) or services (Renny et al., 2013) that is on offer. Thus, we proposed the
following hypothesis:

Hypothesis 1: Perceived value of virtual goods will be positively associated with willingness to consume
virtual goods in online mobile games.

Mediating Role of Intention to Use Virtual Goods

Regarding the willingness to consume virtual goods, another essential influencing factor is intention to use,
which refers to a player’s intention to use virtual goods in the game without considering the cost; further,
willingness to consume is the intention to purchase them (Hamari et al., 2017). It is pointed out in the
online willingness to consume model that intention to use online information tools is an important factor in
online consumption (Shim et al., 2001). Researchers of augmented reality contexts have also found that the
intention to use related technologies affects consumers’ willingness to consume (Kim & Choe, 2019).
Similarly, studies of online games have reported that intention to use is the prefactor and proximate cause of
gamers’ willingness to consume (Hamari et al., 2017). As virtual goods can be purchased only on a gamer’s
individual gaming platform, intention to use online goods has a strong positive effect on willingness to
consume (Hamari & Keronen, 2017). In their meta-analysis Hamari and Keronen (2017) also found a
significant positive correlation between intention to use virtual goods and willingness to consume.
According to the technology acceptance model, perceived value is an important factor in an individual’s
willingness to use technology and related products, and the effect of perceived value on willingness to
consume is mediated by intention to use (Davis, 1989). Empirical researchers have shown that the perceived
value of Internet goods or services is strongly positively correlated with consumers’ intention to use these
services and goods (Bauer et al., 2006; Chang & Chou 2012). Therefore, we proposed the following
hypothesis:

Hypothesis 2: Intention to use virtual goods will mediate the relationship between perceived value and
willingness to consume.

Moderating Role of Extraversion

Consumer personality characteristics are also essential factors that affect online consumption (Hamari,
2015). For example, extroverts pay more attention to external information, and introverts pay more
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attention to their inner thoughts and feelings (Barkhi & Wallace, 2007). Thus, the attitudes and decisions of
extroverts (vs. introverts) are more susceptible to external details (Barkhi & Wallace, 2007). Studies of
online consumption have also shown that information on shopping websites has a stronger influence on the
online consumption attitudes of highly extroverted (vs. introverted) individuals (Chen & Lee, 2008). As
highly extroverted individuals also adjust more quickly to changes in external information (Walczuch &
Lundgren, 2004), they may also be more likely to adjust their intention to use according to perceived value
of online goods. Thus, we proposed the following hypothesis:

Hypothesis 3: Extraversion will play a moderating role in the relationship between perceived value and
intention to use virtual goods.

The research model is presented in Figure 1.

. Intention to use
Extraversion

Willingness
to consume

\/

Perceived value

Figure 1. Theoretical Model

Method
Participants and Procedure

Participants were mainly Chinese undergraduate students in Guangzhou, Shanghai, Beijing, and Wuhan.
They were informed of the purpose of the survey before completing the questionnaire, and we obtained data
authorization for the study. All participants voluntarily completed a battery of self-report questionnaires,
and did not receive any payment. Data were collected between June 10 and August 20, 2020, using the
Chinese professional survey website Wenjuanxing (https://www.wjx.cn/), which enabled generation of a
hyperlink to the survey.

We sent out 960 questionnaires, of which 894 valid questionnaires were obtained after we had eliminated
those with missing answers and identical responses throughout (effective rate = 92.25%). Of the
participants, 392 were women (43.85%) and 502 were men (56.15%), they comprised 376 freshmen, 230
sophomores, 132 juniors, and 156 seniors, and their average age was 20.06 years (SD = 1.36).

Measures

Willingness to Consume

We used the five-item Willingness to Buy Scale (Dodds et al., 1991) to measure willingness to consume
online mobile games. Items are assessed on a 7-point Likert scale ranging from 1 (very low) to 7 (very high).
A sample item is “The probability that I would consider buying virtual goods in online mobile games is...”
Higher scores indicate greater willingness to consume virtual goods.
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Perceived Value

We used the five-item Perceived Value Scale (Dodds et al., 1991) to measure perceived value. Items are
assessed on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). A sample item is
“The virtual goods in online mobile games are considered to be a good buy.” Higher scores indicate greater
perceived value of virtual goods.

Intention to Use

We used the two-item Intention to Use Scale (Joo et al., 2017) to measure intention to use. Joo et al.’s (2017)
scale was used to investigate intention to use digital textbooks, so we reworded the items to replace the key
term of digital textbooks with virtual goods in online mobile games. Items are assessed on a 7-point Likert
scale ranging from 1 (strongly disagree) to 7 (strongly agree). A sample item is “I intend to increase my use
of virtual goods in online mobile games in the future.”

Extraversion

We used the eight-item Extraversion Scale (John et al., 1991) to measure extraversion. Items are assessed on
a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). A sample item is “I have an
assertive personality.” This scale is one of the most commonly used personality test tools (Molinillo et al.,
2019).

Control Variables

We included the control variables of gender, age, and grade because several researchers have found that
individual differences in these demographic variables influence the willingness to consume (Park & Lee,
2011). Gender was dummy coded as 1 = male and 0 = female; grade was classified as freshmen, sophomores,
juniors, or seniors; and age was considered as a continuous variable.

Results
Reliability and Validity

We determined the internal reliability of the scale by calculating Cronbach’s alpha values, which were .89
for the Willingness to Buy Scale, .82 for the Perceived Value Scale, .86 for the Intention to Use Scale, and .75
for the Extraversion Scale. As all values were over .70, the measures had acceptable internal reliability.
Descriptive statistics and correlation analysis results are shown in Table 1. The results show that perceived
value, willingness to consume, and intention to use were significantly and positively correlated with one
another.

Table 1. Means, Standard Deviations, and Correlations for Study Variables

Variables M SD Cronbach’s o. 1 2 3
1. Willingness to consume 3.56 1.47 .89 1

2. Perceived value 4.62 1.63 .82 A1 1

3. Intention to use 4.89 1.32 75 .64 320 1

4. Extraversion 3.36 0.68 .70 .01 .01 .01
Note. N = 894.

**¥ < .001.
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Relationship Between Willingness to Consume and Perceived Value

To test the mediating role of intention to use in the relationship between perceived value and willingness to
consume, we used the SPSS Process macro Model 4 (Hsu & Lin, 2019). We examined the relationship
between perceived value and willingness to consume, and then between perceived value and intention to
use; thus, intention to use and willingness to consume were the dependent variables. Results in Table 2
show that perceived value was significantly and positively associated with willingness to consume (Model 4),
and that perceived value was significantly and positively associated with intention to use (Model 2). We then
used the dependent variable to regress the independent variable and the mediating variable at the same
time, and the positive relationship between perceived value and willingness to consume still held (Model 5).

Table 2. Mediating Effect of Intention to Use

Intention to use Willingness to consume

Variable Variable
Model 1 Model 2 Model 3 Model 4 Model 5

Perceived value 21 Perceived value 197 12
Intention to use Intention to use 31
Gender .16 .14 Gender A1 .09** .06**
Age .07 .04 Age .04 .02 .02
Grade .06* .05* Grade .07** .03** .03**
N 894 894 N 894 894 894
R? 24 .26 R? .18 23 49
F 101.18™** 119.18** F 73.42%* 94.65*** 245.10"*

Note. * p <.05. ** p <.01. *** p < .001.

To make the results more robust, we used the Process Macro (Hsu & Lin, 2019) to perform a bootstrapping
analysis in SPSS with 5,000 resamples and 95% confidence intervals (CIs) of the mediating effect. The
nonparametric percentile method of deviation correction was used. The indirect effect was .07, 95% CI
[0.03, 0.12], and the proportion of the mediating effect in the total effect (.19) was 36.84%. Because the
direct effect was significant, there was a partial mediating effect of intention. Therefore, Hypothesis 2 was
supported.

Next, we used the SPSS Process macro Model 7 (Hsu & Lin, 2019) to examine the moderating effect of
extraversion. The results show that the relationship between perceived value and intention to use was
significantly positive, with an influence coefficient of 0.2 (p < .05), and extraversion was not significantly
correlated with intention to use (p > .10; see Table 3). The coefficient of the interaction between perceived
value and extraversion was significantly positive (Model 9, p = .06, p < .01), indicating that extraversion
played a moderating role in the relationship between perceived value and intention to use. The index was
0.06, CI [0.02, 0.14], which did not contain zero, indicating that the moderated mediating effect was
significant. Thus, the perceived value of virtual goods was more positively associated with intention to use in
individuals with high (vs. low) extraversion.
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Table 3. Moderating Effect of Extraversion

Intention to use

Variables

Model 6 Model 7 Model 8 Model 9
Perceived value 21 21 20"
Extraversion .01 .01
Perceived value x Extraversion 06"
Control Yes Yes Yes Yes
N 894 894 894 894
R? .24 .26 28 31
F 101.18*** 119.18*** 121.13* 167.16***

Note. ** p < .01. *** p < .001.

To further explore the moderating effect, we used Hsu and Lin’s (2019) approach to divide participants into
high and low extraversion groups, on the basis of standard deviations above or below the average
extraversion score (+1 SD). The indirect effect of the high extraversion group was .08, 95% CI [0.04, 0.13],
and that of the low extraversion group was .05, CI [0.03, 0.08]. Further, slope analysis of the regression
results reveals that perceived value had a significant positive predictive effect on intention to use (simple
slope = .15, t = 5.52, p < .001) in the low extraversion group. In the high extraversion group, perceived value
had a stronger predictive effect on intention to use (simple slope = .27, t = 10.39, p < .001).

Discussion

Previous researchers have highlighted the need for further exploration of the mechanisms and conditions
underlying online game consumption (Hamari & Keronen, 2017). An understanding of these mechanisms is
necessary for the promotion or restriction of online game products. In this study we empirically examined
the mechanism of virtual commodity characteristics underlying the intention to consume virtual goods in
online mobile games. We assessed the joint effect of player and virtual commodity characteristics to better
understand differences in the effect of the latter on game players with different personality traits.

Our results show that perceived value of virtual goods had a positive predictive effect on willingness to
consume virtual goods in online mobile games. Further, intention to use virtual goods played a mediating
role in this predictive effect: When game players perceived the value of virtual goods, their intention to use
them was enhanced (Huang, 2018; Jung & Lee, 2018). Previous researchers have found that willingness to
consume increases when gamers have a higher intention to use online game products (Hamari & Keronen,
2017). Therefore, gaming companies should pay more attention to the role of virtual goods, and meet
players’ needs when they are designing virtual goods in online mobile games. Further, gaming companies
could consider providing free or limited-time free virtual goods to improve gamers’ intention to use them,
and to increase willingness to consume virtual goods in online mobile games.

We also found that extraversion moderated the predicted perceived value of virtual goods on intention to
use, such that strong positive correlations were found between perceived value of virtual goods and
intention to use in the high extraversion group. Previous researchers have found that extroverts pay more
attention to intense and stimulating experiences, and to feelings brought about by consumption
(Balakrishnan & Griffiths, 2018). Their decisions are, thus, more dependent on external information
(Bilgihan, 2016). In turn, this suggests that the characteristics of virtual goods will more strongly influence
the use intention of more extroverted (vs. introverted) individuals (Balakrishnan & Griffiths, 2018). At the
same time, extroverted people are more inclined to adjust their decisions according to changes in external
information (Calvo-Porral & Nieto-Mengotti, 2019). Altogether, this shows that when the perceived value of
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virtual goods is high, more extroverted individuals are more inclined to use them, and are also more prone
to stop using them. Therefore, designers should pay attention to satisfaction from virtual goods and how
they can meet gamers’ needs in online mobile games, to provide optimal conditions for the engagement of
extroverts.

Our study has some limitations. First, the sample was composed mainly of undergraduate students, who are
the main consumers of online games. However, the number of younger gamers is increasing as online
mobile games become more popular, as is the number of older game users as early users of online mobile
games get older. Therefore, future researchers could survey participants of different ages. Second, we found
a moderating role of extraversion in the relationship between perceived value and intention to use.
However, other personality traits, such as openness and conscientiousness, should also be examined, as they
may also have a moderating effect in this relationship.
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