
 

 

 
Abstract—Mobile social games recently become extremely 

popular, spawning a whole new entertainment culture. However, 
mobile game players are fickle, quickly and easily picking up and 
abandoning games. This pilot study seeks to identify factors that 
influence users to discontinuing playing mobile social games. We 
identified three sacrifices which can prompt users to abandon games: 
monetary sacrifice, time sacrifice and privacy sacrifice. The results 
showed that monetary sacrifice has a greater impact than the other two 
factors in causing players to discontinue usage intention. 
 

Keywords—Abandon, Mobile devices, Mobile social games, 
Perceived sacrifice. 

I. INTRODUCTION 

HE online social networks, smartphones and tablet 
computers have penetrated all spheres of our daily 

activities and changed people’s lives and behavior. Mobile 
social games converge mobile and social technologies to satisfy 
players’ needs for entertainment, diversion, and relaxation, and 
have increased dramatically in popularity in recent years. 
Mobile social games are simple and easy to play and are often 
integrated into social networking sites (SNS) or social 
communication services, allowing players to easily invite their 
friends to join a game for collaboration or competition, thus 
maintaining and strengthening their existing friendships. Many 
players find playing these interactive games with friends to be 
more fun than single-player games. Strategy Analytics, a 
consultancy group, predicts that the number of mobile game 
users will increase by 57 percent, from 532.1 million users in 
2010 to 835.7 million in 2015[1]. The mobile social games 
industry is highly competitive with new titles released daily.  

Playing online games has become a key leisure activity, 
leading many researchers to discussed factors which contribute 
to intention to play such games. Most frequently referred 
motivations for playing online games include entertainment, 
competition, challenge, curiosity, fantasy/role-playing, escape 
from real life, social interaction, and passing time [2]-[6]. 
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Mobile applications, known as apps, are small programs that 
run on mobile devices and perform tasks ranging from web 
browsing to social networking and gaming. According to 
Nielsen, games are the most popular app category, followed by 
weather, navigation, and social networking [7]. Moreover, 
gaming apps account for the majority of industry growth, 
followed by social networking apps [8]. However, despite the 
growing popularity of mobile social games, little is understood 
about factors driving player enthusiasm.  

Mobile gaming apps are generally free to play, but generate 
revenue indirectly through advertising or directly by selling 
premium game play items to players. Maintaining game 
popularity and retaining the “eyeballs” of certain demographics 
is critical for attracting advertisers [9]. Simple and inexpensive 
authoring tools make apps easy and inexpensive to produce, 
and the market is characterized by massive duplication and 
redundancy. If a player is not satisfied with a particular mobile 
social game, he/she can easily and freely switch to another, and 
factors which contribute to a loss of intention to continue usage 
are poorly understood. This study explores which sacrifices 
might induce players to discontinue playing a game. 

II. CONCEPTUAL BACKGROUND AND HYPOTHESES 

A. Mobile Social Games 

The rapid rise of smartphones and connected mobile devices 
has created a new type of hardware platform for social gaming. 
Social network games refer to game applications that are 
embedded within social network sites or social communication 
services such as Facebook or LINE. According to Hou, the term 
‘social games’ refers to game applications that are designed to 
be enjoyed and shared with friends through existing social 
networks and are different from other computer games in that 
they involve multiple players, use real-name identities, and are 
casual games characterized by simple rules and lack of 
long-term user commitment [10]. In our study, mobile social 
games are defined as casual games which serve as hedonic 
systems for entertainment on portable devices with friends in 
existing social networks.  

Unlike traditional video games, which have rich graphics 
and sound, gaming apps are much simpler and cost less to 
develop. For example, a handful of designers can produce a 
marketable app in 12 weeks, at a cost of between US$10,000 to 
$250,000 as opposed to $2 million to $3 million for a 
conventional console or PC game [11]. Thus, anyone with 
access to the required technical skills can produce a game app. 
The mobile app industry is continuing to expand at a 
tremendous pace, attracting huge amount of investment into 
social networks and social gaming. Past studies have focused 
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primarily on online social games played on personal computers 
and have largely ignored mobile games. Recently, Wei and Lu 
examined the needs and motivations of mobile social game 
players, finding that both network externalities and individual 
gratification significantly influence intention to play social 
games on mobile devices, while time flexibility has relatively 
little impact [9]. 

With the vast number of apps and games available for 
download, mobile users can be fickle, switching from one app 
to another. Generally speaking, about 40 percent of 
downloaded apps are deleted within the first 2 or 3 weeks of 
use. Gaming apps may be retained a bit longer if the user finds 
them engaging. Most users eventually lose interest in most apps 
and delete them [12], and mobile gamers eventually tend to get 
bored playing a particular game. For instance, in March 2012, 
the social drawing app Draw Something was attracting 3,000 
uploaded drawings every second, and generated $250,000 in 
daily revenue. However, the game's user-base dropped by more 
than 3 million users within two months of the publisher 
OMGPop being acquired by Zynga for US$180 million. In 
2013, Zynga laid off the entire OMGPop staff, and Draw 
Something today has very few users [13]. In another example, 
King Digital Entertainment released Candy Crush Saga in 
November 2012 and quickly emerged as the world’s most 
popular mobile game. However, according to GuruFocus.com, 
a recent dip in revenues clearly indicates that Candy Crush 
Saga's best days are behind it, and the decline will likely 
continue [14]. 

B. Why Do People Abandon Mobile Social Games? 

Every day, over 50 million mobile apps are downloaded, but 
95% are abandoned within a month. So, after getting the user to 
download the app, the publisher’s next challenge is to ensure 
that he or she continues to use it. Thus publishers are forced to 
shift their focus from acquiring new users to retaining existing 
ones, raising the importance of determining how to best keep 
users engaged. 

Perceived value has been verified to have a positive 
influence on satisfaction and loyalty in various contexts [15], 
[16]. Perceived value is an evaluation of the benefit of a 
product/service, determined by a consumer’s perception of 
what is received and given [17]. Buyers' perceptions of value 
represent a tradeoff between the quality and benefits they 
perceive in the product relative to the sacrifice they perceive as 
making in terms of price or others costs [18]. Value is thus 
determined subjectively by the buyer rather than objectively by 
the seller. The seller can enhance the product value by 
enhancing product benefits or reducing its price [19].  

However, Lapierre et al. revealed that customers believe that 
what they give, in terms of both monetary and nonmonetary 
costs, is more important than what they get in return [20]. 
Consequently the current pilot study does not include perceived 
benefits and focuses exclusively on the sacrifices users 
perceive themselves as making in the act of playing mobile 
social games.  

C. Perceived Sacrifice 

Perceived sacrifice refers to what the customers give up to 
engage with a product or service, can be divided into monetary 
and non-monetary sacrifices, where non-monetary sacrifices 
usually refer to effort and time [20]. Dodds and Monroe 
measured perceived monetary sacrifice, that is, the amount that 
must be paid to acquire the product/service [21]. Non-monetary 
sacrifices represent other losses perceived by the consumer 
when buying and using a product/service. Time costs, search 
costs and psychological costs often factor into a user’s 
determination of whether or not to buy or re-buy a service, and 
may at times eclipse monetary sacrifices in importance [22]. In 
terms of the usage of information technology, sacrifices mainly 
involve the effort required to learn how to operate a given 
system [23], [24]. 

Time sacrifice entails the amount of time a consumer must 
spend on finding, purchasing or consuming a product/service 
[25]. Waiting times to acquire a service are nearly always 
longer and less predictable than waiting times to buy goods. 
Service providers cannot completely control the number of 
customers or the length of time it will take for each customer to 
be served. For users of online games, passing a level can be 
seen as a type of service. Many online games feature multiple 
levels of increasing difficulty. Many users will give up and 
abandon the game once it becomes too challenging. Lee et al. 
also found that users will cite wasted time as a reason for 
avoiding social network games [28]. In the current study, 
perceived time sacrifice occurs when players consider playing 
mobile social game to be a waste of time or that they’re 
investing too much time to pass a difficult hard level. Thus this 
study proposes the following hypothesis: 
H1. Perceived time sacrifice for playing mobile social games 

will leave users more likely to stop playing. 
Monetary sacrifice is defined as monetary costs perceived by 

the consumer (e.g., if the consumer find the cost of the 
product/service to be higher than expected, he/she must 
determine whether the sacrifice is justified) [25]. To increase 
distribution, mobile social games are generally free to 
download, but some virtual goods for use within the game are 
available for purchase [26]. For instance, Candy Crush Saga is 
a free app, but players can purchase in-game upgrades for extra 
moves, more lives, or more levels. The game’s financial 
success lies in balancing monetary sacrifice with high 
engagement, encouraging users to buy an upgrade to be able to 
beat their friends’ scores. The in-app purchase mechanism is 
easy to use, and many players make multiple purchases. 
However, purchasing a premium item does not guarantee that 
the user can pass a frustrating level. Also, spending real money 
on in-game app purchases can feel unreal until the user’s 
monthly bill arrives with a surprise. Past research has indicated 
that different people have a varying level of tolerance for 
monetary sacrifice [27]. In the current study, perceived 
monetary sacrifice indicates that the user finds the in-app 
purchase to be unjustifiable. Hence the following hypothesis is 
proposed: 
H2. Perceived money sacrifice in mobile social games will 

leave users more likely to abandon the game. 
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While mobile social games offer a new range of 
opportunities for user entertainment and experience, privacy 
and security have emerged as major concerns [29]. Before 
playing any game connected to an SNS (e.g., Facebook or 
LINE), the user must 'allow' the application to access their SNS 
profile and all the information contained within it. 
Controversially, the Terms of Use to which users must agree 
often contain clauses permitting social networking operators to 
record all personal information and interactions, retain them for 
potential use in social data mining, or even share it with third 
parties. In addition, for players to achieve high scores, social 
entertainment applications require users to invite a considerable 
number of friends and supporters to play the same game, 
turning the user’s friends into resources, not only for the player, 
but also for the game developer, who relies on this ‘network 
effect’ to make the game go viral. Some users have complained 
about this practice as they may not wish for all of their contacts 
be aware of their online behavior [30]. Shin and Shin indicated 
that users have concerns about the vulnerability of social 
network game security and privacy breaches when they play 
social network games [31]. Lee et al. also found that 
respondents would avoid playing social network games 
because of the annoying notifications they received about their 
friends’ game activity through a shared SNS [28]. In the current 
study, perceived sacrifice of privacy occurs when players 
perceived a risk to personal privacy through a social network 
platform or annoyance from friends’ gaming activity 
notifications or invitations. Thus this study proposes the 
following hypothesis: 
H3. Perceived privacy sacrifice from playing mobile social 

game will make users more likely to stop playing. 
After reviewing the relevant literature, we developed our 

research model. Fig. 1 presents the model and its constructs. 
 

 

Fig. 1 Research model 

III. RESEARCH METHODS 

A. Data Collection - Pilot 

This research targeted subjects who play mobile social 
games in Taiwan. A survey was conducted to test the research 
model and hypotheses. Participants were solicited through a 
web-based survey because most game players are internet 

users. Sample surveys were collected from current mobile 
social game users. A pilot test was conducted to verify the 
proposed measurement items. In total, 97 users responded to 
the survey. Table I summarizes the demographics of the 
respondents.  

 
TABLE I 

SUMMARIZES THE DEMOGRAPHICS OF THE RESPONDENTS (N=97) 
Measure Item % (N=97) 

Gender Male 31% 

Female 69% 

Age Under 14 0% 

15-24 16% 

25-34 63% 

35-44 18% 

45-54 2% 

55-64 1% 

Education High school (and below) 10% 

College degree 52% 

Master’s (and above) 38% 

Occupation Student 18% 

Office worker 78% 

Housekeeper 4% 

B. Research Instrument 

This study’s questionnaire was developed from instruments 
used in relevant previous studies and carefully modified to 
ensure that the items fit the context of mobile social game use; 
the survey items are displayed in Appendix A. The measure of 
abandonment was adapted from Zeithaml et al. and Zhou et al. 
[32], [33].Time sacrifice measures were obtained and modified 
from Cronin et al. and Teas & Agarwal [34], [35]. 
Measurement items for monetary sacrifice were modified from 
Cronin et al., Teas & Agarwal and Kim [34]-[36]. 
Measurement items for privacy sacrifice were modified from 
Cronin et al. and Malhotra et al. [34], [37]. The items were 
measured on a five-point Likert scale, ranging from “disagree 
strongly” (1) to “agree strongly” (5). 

C. Analysis 

A two-step approach was adopted. The first step tested the 
reliability and validity of the measurement model. The second 
step assessed the research hypotheses and structural model 
using partial least squares (PLS). PLS was selected for data 
analysis because it is suitable for small sample research and has 
minimal requirements for measurement scales and residual 
distributions [38]. 

IV. RESULTS 

A. Tests of the Measurement Model 

The reliability analysis used Cronbach’s alpha and 
composite reliability (CR) to assess the model’s internal 
consistency. The Cronbach’s alpha value of each construct 
ranged from 0.78 to 0.82, exceeding the accepted level of 0.7 
recommended by Hair et al. [39]. Every CR scored above 0.8, 
which exceeded the 0.7 score suggested by Fornell and Larcker 
[40]. Convergent validity was confirmed according to the three 
standards recommended by Bagozzi and Yi [41], i.e., all 
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indicator factor loadings should exceed 0.5 [39], the CR should 
be above 0.7, and the average variance extracted (AVE) should 
exceed 0.5 [40]. The indicator factor loading of every item 
exceeded 0.6. The CR ranged from 0.87 to 0.90. The AVE 
ranged from 0.70 to 0.75. Table II provides the detailed results. 
The discriminant validity was assessed by the square root of the 
AVE for each construct, which should be greater than the 
correlation among the constructs [40]. Table III shows that all 
square roots of the AVE (diagonal numbers) were greater than 
the off-diagonal numbers. Therefore, the measurement model 
in this research shows satisfactory reliability, convergent 
validity, and discriminant validity. 

 
TABLE II  

 SUMMARY OF MEASUREMENT SCALES (N=97) 

Item 
Factor 

loadings 
Cronbach’

s alpha 
Composite 
reliability 

Average 
variance 
extracted 

Time sacrificed (TS)  0.78 0.87 0.70 

TS 1 0.92    

TS 2 0.94    

TS 3 0.61    

Monetary sacrifice (MS)  0.83 0.90 0.75 

MS 1 0.77    

MS 2 0.88    

MS 3 0.84    

Privacy sacrificed (PS)  0.83 0.90 0.75 

PS 1  0.83    

PS 2 0.90    

PS 3 0.86    

Abandon (A)  0.82 0.89 0.74 

A 1 0.89    

A 2 0.84    

A 3 0.85    

 
TABLE III 

DISCRIMINANT VALIDITY 

Construct TS MS PS A 

TS 0.83    

MS 0.41 0.87   

PS 0.43 0.34 0.87  

A 0.51 0.49 0.50 0.86 

B. Tests of the Structural Model 

The structural model was tested with the structural equation 
modeling technique. The resulting estimations from PLS are 
shown in Fig. 2. The bootstrap resampling method was applied 
to determine the significance of the structural model paths. The 
path coefficient among the constructs and the significance of 
each hypothesis were examined. The testing results support the 
impact of time sacrifice on discontinued intention to play 
mobile social games (β=.261, p<0.01), thus supporting H1. The 
hypothesized path from monetary sacrifice is significant in the 
prediction of discontinued intention to play mobile social 
games (β=.291, p<0.05), supporting H2. The effect of privacy 
sacrifice on discontinued intention to play mobile social games 
is significant (β=.287, p<0.01), supporting H3. As 
hypothesized, all paths were positively significant at the p<0.05 
level or above. Hence, H1-H3 were supported. The explained 
variance (R2) indicates how well the antecedents explained an 

endogenous variable. With an explanatory power of 42%, the 
discontinued intention to play mobile social games is 
influenced by time sacrifice, monetary sacrifice, and privacy 
sacrifice. 

 

 

Fig. 2 Results of structure model (Significant at *p < 0.05; **p < 0.01) 

V. DISCUSSION, IMPLICATIONS AND FUTURE RESEARCH 

Many researchers discussed why user engage in mobile 
social games, suggesting that perceived enjoyment and 
interaction with others are important antecedents of player 
intention [9], [42]. However, factors related to player intention 
to discontinue use are rarely mentioned. This study attempts to 
fill that gap, exploring which types of sacrifice might influence 
players to discontinue playing mobile social games. The 
findings of the pilot study show that perceived sacrifice of time, 
money and privacy all influence people to abandon mobile 
social games. In addition, perceived monetary sacrifice had a 
strong impact on discontinued intention, indicating that 
in-game purchase fees are a key factor in continued user 
engagement with mobile social games. The followings are 
more specific discussions. 

First, with regard to perceived monetary sacrifice, we found 
that mobile gamers are price sensitive, with most players seeing 
in-game purchases as being unjustifiable. However, many 
social games rely on such microtransactions as a key revenue 
source, providing a basic game for free while charging for 
premium items. Given the importance of this revenue source, 
we recommend that game providers should seek to understand 
factors contributing to willingness to purchase virtual goods. 
Second, in regard to privacy sacrifice this study found that 
participants may be put off from playing mobile social game 
because of the annoyance of frequent notifications on SNS 
platforms, and concern that SNSs could share their personal 
information and interactions with third parties in ways they 
might find objectionable. This finding is interesting in that 
these automatic notifications had originally been used to attract 
many social network service users to explore the game but had 
now become a reason to avoid the game. The social element 
makes a game “sticky”, therefore, we recommend that 
administrators should provide new ways for users willingness 
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to help grow the game’s user base but won't annoyed from it. 
The third finding from our pilot study revealed that perceived 
time sacrifice is also a factor influencing player to abandon 
mobile social games. When stuck on a particularly challenging 
level for a long while, players may come to feel they’re wasting 
their time and look for a different game. 

Both monetary and nonmonetary costs have significant 
impact on continued usage intention, and customers’ access 
time, effort and privacy risk much like they do assess monetary 
cost, thus both monetary and nonmonetary factors are 
important indicators of sacrifice. Thus, game developers need 
to realize that there is always room for improvement because 
the industry is always shifting and competitive. Recently 
popular games can become quickly forgotten, and current 
preferences are quickly supplanted. Innovative game design 
and the inclusion of attractive features are needed to find the 
sweet spot which will allow game publishers to attract new 
active users while retaining devoted followers. After the mobile 
games attract the “eyeballs” of certain demographics, we 
suggest administrators to consider develop more complex game 
feature in online game context. 

This research is still in progress and remains unfinished. 
According to the pilot test results, refinement of the constructs 
is required from a statistical perspective. Future work will add 
new variables including perceived benefits and perceived value 
to gain a deeper understanding into the reasons why people 
abandon mobile social games. Other 300 data sources will be 
collected for full-scale testing, and the results and implications 
will be analyzed and discussed in greater detail.  

APPENDIX  

APPENDIX A 
QUESTIONNAIRE INSTRUMENT (USING CANDY CRUSH SAGA AS 

AN EXAMPLE) 

Time sacrifice 
1. I can't be bothered to spend lots of time to pass the level I 

am stuck on. 
2. I can't be bothered to spend lots of time to get to the final 

level. 
3. I think 30 mins is a long time to wait to play again (without 

cheating). 
Monetary sacrifice 

1. I can’t justify making in-app purchases for extra moves, 
lives, and levels. 

2. I think in-app purchase prices are too high. 
3. I enjoy making in-app purchases. (reverse item) 

Privacy sacrifice 
1. I prefer my Facebook friends to not be able to see my game 

status. 
2. I find frequent game notifications to be annoying. 
3. I am concerned that my personal information may be 

disclosed to third parties. 
Abandon 

1. I don’t play Candy Crush Saga. 
2. Candy Crush Saga is not my first choice among mobile 

social games. 
3. I play other mobile social games and don't play Candy 

Crush Saga anymore. 
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