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Abstract—Mobile games are a platform within the video 

game business that developers may use to generate revenue. 

Acquiring many users is crucial to increasing revenue from 

mobile games, as these users are the ones who generate the 

cash. This paper not only captures the current behavior of 

mobile game users but, by using the System Dynamics (SD) 

method, we can get a more comprehensive model of how the 

mobile game usage system works and provide a reliable 

forecast regarding the future trends in mobile game adoption 

rates. Utilizing scenario design with optimistic and 

pessimistic projections can help identify strategic actions the 

developer can implement to enhance user acquisition for the 

mobile game. The scenario design in this paper indicates that 

the active users of mobile games might grow by 49.21% by 

implementing advertising campaigns, word-of-mouth 

techniques, heightened product awareness, establishing 

customer relations, and preserving product ratings, as well as 

by projecting a growth rate of new smartphone users of 17.78 

million people annually. 

 

Keywords—mobile game, user acquisition, adoption, System 

Dynamics (SD), scenario  

 

I. INTRODUCTION 

In essence, individuals engage in games for the purpose 

of amusement, and video games were introduced to 

provide an electronic version of games that may be 

enjoyed using specific equipment. Jung et al. [1] assert that 

engaging in video gaming has become an integral aspect 

of human culture in everyday life, particularly on mobile 

platforms. Consequently, video games will continuously 

evolve until they become independent businesses. The 

video game industry alone generated over US$184 billion 

globally in revenues in 2023 [2]. The mobile platform 

generated the largest market share of 49% and contributed 

an income of US$90.5 billion. The prevalence of mobile 

platforms in the video game industry is justifiable given 

the growing user base, advancing mobile technology, and 

convenience and mobility [3–5].  

Amidst the COVID-19 pandemic, there was a notable 

surge in the engagement of video games, with an average 

rise of up to 52% or 8.5 h weekly [6, 7]. Many people 

utilize games to enhance their well-being, social and 

cognitive stimulation, and stress relief in response to 

restrictions at that time [8, 9]. This gaming industry also 

had a substantial 20% increase in total revenue by the end 

of 2020, as reported by the International Data Corporation 

(IDC), compared to the previous year [10]. However, it is 

unclear if this increase in income is attributed to existing 

users or new users who recently began adopting video 

games amid the COVID-19 pandemic. 

The behaviors developed while playing video games 

during the COVID-19 pandemic may persist in the short or 

long term [11, 12]. Nevertheless, while examining the 

revenue amounts of mobile game platforms for the 

conclusion of 2022, it is evident that there has been a 6% 

deceleration compared to the preceding year [13, 14]. 

Therefore, developers must exert endeavors to augment 

the user base, as it is from this demographic that 

developers derive their revenue. 

The number of active mobile gaming users in Indonesia 

has been increasing yearly. It is reported that there were 

64.1 million active users in 2022 [15]. However, these 64.1 

million represent less than 30% of Indonesia’s population 

for the same year [16]. This statistic indicates that 

Indonesia, the fourth most populated country globally, has 

a highly accessible mobile gaming market. Hence, 

studying the Indonesian mobile gaming market is crucial. 

Developers must exploit possibilities to expand their 

market share in Indonesia since users are a key source of 

revenue. 

Previous studies have unveiled several determinants 

that impact an individual’s decision to adopt a mobile 

game application, including in Indonesia. Structural 

Equation Modeling (SEM) was employed to examine if its 

usefulness and convenience influence the adoption of a 

mobile gaming application [17, 18]. Yet, several studies 

have also indicated that the quality of the games provided 

is crucial in motivating individuals to adopt mobile 

gaming  [19–21]. In addition to the intrinsic parts of the 

game, Nam and Kim [22] also discovered that the time 

leading up to the game’s release and the immediate 

aftermath is critical for developers to draw many users 

promptly.  
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Prior studies have aimed to capture the current state of 

the user’s behavior in the mobile gaming industry. These 

studies offer insights into existing user behavior for 

developers to consider while acquiring new users. 

However, it is imperative to anticipate future outcomes 

accurately to make an informed decision in managing a 

particular business [23]. Developers require technology 

capable of forecasting future conditions in the mobile 

gaming business based on future strategic intentions. 

Lyneis [23] suggested employing System Dynamics (SD) 

as a dependable approach for forecasting due to its 

capacity to comprehend and watch system activity 

dynamically throughout time [24]. Researchers have 

widely utilized SD as a finance [25–27], e-commerce [28], 

education [29], mobile banking [25, 30], supply chain [31], 

tourism [32], and transportation [33] decision-making tool. 

The researchers demonstrated that SD is an effective tool 

for making decisions that involve future forecasts due to 

its ability to simulate the policy scenarios we create.   

To the best of our knowledge, no study provides a 

comprehensive understanding of the current status of 

adopting systems for new mobile game users. 

Furthermore, no study offers developers guidance on how 

to enhance the effectiveness of these systems. The current 

study aims to fill gaps and provide significant 

contributions. First, this study expands current research on 

user behavior in the adoption of mobile gaming. This study 

explores the interrelated variables that have led to the 

current situation by analyzing the influencing variables 

from the user’s perspective and thoroughly assessing the 

current condition of the mobile gaming industry. Second, 

this study examines present conditions in the mobile game 

industry and offers insights into future strategies 

developers may employ to enhance system performance 

and boost mobile game acquisition rates. Hence, this study 

utilizes the SD method to provide developers with a 

comprehensive understanding of the system’s present 

state, particularly regarding acquiring new mobile game 

users. SD could gain this edge by utilizing models 

calibrated with previous data to estimate future user 

numbers. Moreover, by examining potential scenarios for 

acquiring new users, SD models might provide valuable 

insights into suitable future strategies for enhancing 

system performance. As a result, the SD models help 

developers better understand the specific actions required 

to acquire new users successfully. 

This paper is structured as follows: it begins with a 

review of previous related work, followed by the SD 

model. It concludes with a demonstration of scenario 

planning for the next 12 years and its evaluation. Finally, 

the discussion, the conclusion, and the need for further 

work are stated. 

II. LITERATURE REVIEW 

The rapid development of smartphone technology 

boosted internet advancements and led to innovative 

products designed for mobile devices [34, 35]. Another 

product that saw significant growth during that period was 

mobile gaming. Liu and Li [34] point out that mobile game 

acquisition rates vary throughout different countries. 

There is concern that the mobile gaming business may 

decline in popularity, similar to mobile TV products that 

failed to attract users. Nam and Kim [22] argue that the 

time before and immediately after a mobile game’s release 

is critical for developers to attract many users. 

These users are crucial for the business since developers 

rely on them to generate revenue. According to the 

Acquisition-Retention-Monetization (ARM) Funnel life 

cycle model, developers must progress through the user 

acquisition phase before advancing to monetization [36]. 

Fig. 1 illustrates the ARM Funnel, which consists of three 

phases: acquisition, retention, and monetization. These 

stages will cycle as developers reinvest their revenue to 

gain additional users. 

 

ACQUISITION
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Fig. 1. The ARM funnel. 

The ARM Funnel concept illustrates that revenue is 

achievable solely through a subset of users who persist in 

using the application. The number of remaining users 

diminishes compared to the number of new users 

successfully gained initially. Zhou [37] emphasized thus 

the importance of developers understanding the necessary 

preparations to boost the acquisition rate of mobile games, 

as it is a crucial component for user acquisition success. 

The more users the developers acquire, the higher the 

potential revenue during monetization. 

On the other hand, mobile applications, particularly 

games, are predominantly available in a freemium model, 

allowing users to use them without spending money. 

Consequently, developers face significant obstacles to 

successfully monetizing their products. Users are likely to 

abandon an application and transition to similar 

alternatives if they perceive that the program fails to 

deliver a satisfactory experience [38–41]. Therefore, 

developers must present distinctive characteristics or other 

special features that attract potential users’ interest in 

adopting the application [42, 43]. 

Ease of use significantly influenced mobile gaming 

adoption [17, 18, 37]. Ease of use can enhance the game’s 

flow, leading to an enjoyable user experience. Subsequent 

investigations also support this finding. Cota et al. [44] 

discovered that seniors prefer Casual genre mobile games 

since they are simple to play and do not demand much 

effort. This finding aligns with other research indicating 
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that seniors hesitate to engage in gaming due to time 

constraints [45]. 

However, experienced mobile device users do not view 

ease as an influence for adopting mobile gaming [34, 46]. 

Users are accustomed to using an application on a mobile 

device; therefore, they should have no trouble navigating 

a mobile gaming application. Cai et al. [47] discovered that 

users lacked interest in mobile games with traditional 

themes when the developers simplified the mobile 

adaptation of traditional games. Users notice a decline in 

experience when the mobile adaptation of a traditional 

game is simplified compared to the original version. 

Research on adolescents revealed that they initiated 

using mobile games during periods of stress and 

exhaustion [48]. Parents and elders utilize smartphone 

games to enhance their quality of life and mental well-

being, as per their explanations [21, 44]. The findings 

confirm prior assertions that mobile gaming applications 

may be successful if they deliver benefits, pleasurable 

experiences, and game flow [17, 18, 49, 50]. It is essential 

to remember that the game flow presented also requires a 

balance between the difficulties users face. An imbalance 

between the skill level of users and the challenges 

presented in the game can be perceived as boring and 

unpleasant, leading users to abandon the game in favor of 

others [38, 51]. Therefore, the mobile game’s quality is 

critical for it to be beneficial and enjoyable and could be 

adopted by users [19, 37]. 

Most previous studies used statistical tools like SEM or 

Analysis of Variance (ANOVA) to validate their 

hypothesis model. Some individuals utilize an alternative 

methodology of qualitative research through interviews. 

The studies were conducted to provide an overview of user 

behavior in mobile game adoption. However, Lyneis [23] 

argues that business executives must understand the 

present system behavior and anticipate future scenarios to 

make informed business decisions. Business executives 

need to forecast what will happen in the future. 

Lyneis [23] examined the application of System 

Dynamics (SD) models to predict system behavior. He 

argued that the structural orientation of SD models offers 

more precise representations of short and mid-term 

behavior compared to statistical models. System dynamics 

use simulation to study society’s intricate economic 

system and address decision-making challenges in 

business, industry, and the economy [52].  

SD has effectively evolved into a corporate sector 

investment and finance decision-making tool filled with 

uncertainty [25–27]. Suryani et al. [31] demonstrated 

using SD to aid decision-making regarding air cargo 

demand predictions and terminal capacity planning.  

Yan et al. [28] utilized SD to determine the future path of 

e-commerce application development policy. Li et al. [32] 

use SD to forecast chances for boosting tourist business in 

the face of the COVID-19 pandemic. Shen et al. [33] also 

utilized SD to develop strategic planning for the future 

development of transportation in China. Meanwhile,  

Zhu et al. [53] use the methodology of SD to regulate and 

manage the release of emissions resulting from economic 

expansion in China. 

III. METHODOLOGY 

This study employs the SD framework to enhance 

existing studies on user behavior around mobile game 

adoption. This study utilizes the SD framework to analyze 

current conditions in the mobile game industry and 

provides insights into future strategies that developers may 

adopt to improve system performance and increase mobile 

game acquisition rates. 

SD models are well-suited for analyzing intricate 

systems through detailed and quantitative simulations, 

leading to more dependable and robust results [54]. In 

contrast to other models, the SD utilized in this study is 

more effective in tackling the following issues. First, the 

various factors influence the acquisition of mobile game 

users, which may include complex influencing 

mechanisms. Causal Loop Diagrams (CLD) may address 

many causal relationships concerning mobile game 

adoption, growth of smartphone users, game quality, 

churn, and developers’ attempts to attract new players. 

Second, the abovementioned causalities are complex and 

nonlinear, intricately linked to many policies, 

complicating the modeling process. SD models can 

simulate a complicated nonlinear system with different 

policies dynamically. It is very flexible for performing 

policy scenario studies. The research methodology in this 

study is illustrated in the diagram in Fig. 2 below. 

 

SD Model Building

System Analysis

Causal Loop 
Diagram

Stock and Flow 
Diagram

Validation

Scenario Developing

* Variables Identification
* Data Collection

Disccussion and Conclusion

Indicates the normal of the process

Indicates the backflow if the outcome 

of a step is unsatisfying  

Fig. 2. Research methodology. 

The approach of this study, as seen in Fig. 2, proceeds 

with a review of existing literature to identify variables 

related to the mobile game adoption system and the 
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relationships among these variables. Following the 

identification of the variables, activities will proceed to 

acquire historical data on the key variables. The validation 

step will use this data to determine whether the base model 

is valid. 

Upon successfully validating the developed base model, 

scenario generation can derive optimal policies to enhance 

system performance for mobile gaming user acquisition. 

Any assumptions used for scenario development will be 

further explained in the Scenario Planning section below. 

This study will conclude with a discussion of the 

conclusions of the findings during this research process. 

A. Data Collection 

The SD method initiates by developing a base model 

representing the system’s current state. To determine 

whether the model created reflects the system it represents, 

validation needs to be carried out by comparing the data 

generated from the simulation results with historical data 

in the real world. The historical data is from the key 

variables of this system, precisely the number of active 

mobile gaming users from 2011 to 2022 obtained from 

Statista [15]. 

B. Validation 

The validation process for the model involves 

comparing its behavior with that of the actual system. The 

validation procedure can be achieved by calibrating the 

simulation results with historical data. Model validation 

can be achieved by two statistical tests: the mean 

comparison test and the error variance comparison 

test  [55]. The mean comparison is defined in Eqs. (1)–(3), 

and the error variance is defined in Eqs. (4)–(6). 

 Mean comparison =  
|�̅�− �̅�|

�̅�
 (1) 

where: 

 𝑆̅ =  
1

𝑛
 ∑ 𝑆𝑖

𝑛
𝑖=1  (2) 

 �̅� =  
1

𝑛
 ∑ 𝐴𝑖

𝑛
𝑖=1   (3) 

 Error Variance =  
|𝑆𝑆 − 𝑆𝐴|

𝑆𝐴
 (4) 

where: 

 𝑆𝑆 =  √
∑ ( 𝑆𝑖 − 𝑆 ̅)2𝑛

𝑖=1

𝑛−1
  (5) 

 𝑆𝐴 =  √
∑ ( 𝐴𝑖 − �̅� )2𝑛

𝑖=1

𝑛−1
 (6) 

IV. SYSTEM DYNAMICS MODEL 

A. Causal Loop Diagram 

A Causal Loop Diagram (CLD) illustrates a 

comprehensive framework and shows causal connections 

between variables. This study constructs a framework 

using current literature to establish causal relationships 

among variables that impact the acquisition system of 

mobile game users in Fig. 3. The CLD indicates the 

relationship among variables, namely potential users—

those who have mobile devices but are not yet active users 

of mobile games, the adoption, the growth of potential 

users, active users of the mobile games, churn, intention to 

play, perceive of enjoyment, playing engagement, 

switching intention, total revenue, and advertising 

spending by developers. 
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Fig. 3. CLD for mobile game user acquisition. 
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The CLD model consists of many feedback loops that 

interact among the variables. More specifically, the model 

has two balancing loops and two reinforcing loops. First, 

those who become active players of mobile games must 

have a mobile device. These mobile device owners are 

called potential users because they have the potential to be 

converted into active users by adopting mobile games. 

That is why, as the number of potential users increases, so 

does the adoption level, resulting in an enormous number 

of active users of mobile games. However, this also 

increases the churn rate, which may revert the users’ status 

to potential users. The potential users themselves are those 

who use smartphones but have not yet adopted mobile 

games. It is necessary to possess a smartphone to actively 

engage with mobile games, as these games are designed to 

be played on mobile devices [56, 57]. Second, raising the 

number of active users will create more revenue for the 

developer, prompting them to invest more in advertising to 

boost adoption and attract more active users. Third, as the 

number of potential users increases, the adoption level will 

rise, but simultaneously, the number of potential users will 

drop. Fourth, higher user activity increases the likelihood 

of churn, whereas the churn rate reduces the number of 

active users. 

The CLD highlights the feedback structure of a system 

but is never exhaustive [31]. We need to transform the 

causal loop diagram into a flow diagram that highlights the 

physical structure of the model. It tends to be more 

complex than a CLD, prompting us to think more precisely 

about the system’s structure. 

B. Base Model of Mobile Games User Acquisition 

The Stock and Flow Diagram (SFD) was developed 

according to the CLD above Fig. 3. This SFD becomes the 

base model before we create some scenarios to enhance the 

system’s performance. As shown in Fig. 4, the Active 

Users variable is classified as a level variable that 

accumulates the Adoption and decreases by Churn see 

Eq.  (7). 

Active Users (t) = Active Users (t − dt) +  

              (Adoption (t) – Churn (t))  dt                 (7) 

The Adoption itself is generated by accumulating 

several other variables such as potential growth, intention 

to play, retention rate, CPI, adv spending, growth, and 

churn see Eq. (8). Potential Users are also classified as a 

level variable that accumulates the Growth and Churn but 

decreases by Adoption see Eq. (9). 

Adoption (t) = (Adoption Rate  Intention to Play (t)  

 Potential User (t)) + (Retention Rate   

(Adv Spending (t) /CPI (t))   

                           (Growth (t) + Churn (t)))  (8) 

Potential Users (t) = Potential Users (t – dt) +  

(Growth (t) + Churn (t) –  

                               Adoption (t))  dt            (9) 
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Fig. 4. Flow diagram for mobile game user acquisition based on existing condition. 

C. Model Simulation Result and Validation 

The model simulation spans a time horizon of 12 years, 

from 2011 to 2022, with yearly intervals. This time frame 

was selected because 2011 noted the resurgence of the 

Android smartphone platform, which is now one of the 

most popular in the market. Android’s market share 

surpassed iOS in the 4th quarter of 2010 [58]. Since 2011, 
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the popularity of mobile games has grown, allowing more 

mobile device users to access them. The base model 

simulation must be validated to confirm its resemblance to 

real-world settings. The model can be declared valid if the 

mean comparison is below 5% and the error variance is 

under 30% [55]. The simulation yielded an average of 

34.6476 Active Users (𝑆̅), while historical data shows an 

average of 34.6166 active users (�̅�), as seen in Table I. The 

standard deviation of the simulated results for Active 

Users is 18.8722 (𝑆𝑠). Meanwhile, the historical data from 

Active Users indicates that the standard deviation is 

19.8317 (𝑆𝐴 ). The mean comparison has been defined 

above in Eqs. (1)–(3), and the error variance has been 

defined above in Eqs. (4)–(6). 

TABLE I. SIMULATION RESULT AND HISTORICAL DATA OF ACTIVE 

USERS BETWEEN 2011 AND 2022 

SA Average (in million) Standard Deviation 

Simulation Result (S) 34.6476 18.8722 

Historical Data (A) 34.6166 19.8317 

  

According to these results, we may establish the mean 

comparison, and the error variance as follows: 

Mean comparison of Active Users = 

  
|34.6476 − 34.6166|

34.6166
  = 0.0009 

Error variance of Active Users =  

  
|18.8722 − 19.8317|

19.8317
 = 0.0484 

The mean comparison of Active Users is less than 5%, 

and the error variance is less than 30%, indicating the 

validity of our model based on the result provided above. 

Fig. 5 displays the contrast between the simulation results 

and historical data of Active Users from 2011 to 2022. 

 

 

Fig. 5. Graph of active users between simulation result and historical 
data. 

V. SCENARIOS PLANNING 

Scenario is a technique used to create a collection of 

narratives that may potentially occur in the future. 

Nevertheless, considering the degree of certainty, we can 

categorize it into optimistic scenarios, which are 

anticipated to happen in the future with complete 

optimism, and pessimistic scenarios, which consider 

unfavorable circumstances that impede the realization of 

optimistic scenarios. Various alternative scenarios can be 

generated from a valid model by incorporating additional 

feedback loops, introducing new parameters, modifying 

the structure of the feedback loops (structure scenario), or 

adjusting the parameter value to observe its influence on 

other variables (parameter scenario). This study included 

structural scenarios with parameter scenarios to enhance 

the robustness of sensitivity analysis (Fig. 6). We 

established a 12-year time horizon for the scenario model, 

considering the system’s learning tendency.  

 

VALID BASE 
MODEL

SCENARIO 
MODEL

OPTIMISTIC SCENARIO:
- Parameter Scenario

- Structure Scenario

PESSIMISTIC SCENARIO:
- Parameter Scenario

- Structure Scenario
 

Fig. 6. Scenarios block diagram. 

A. Optimistic Scenario 

This optimistic scenario covers two types of scenarios: 

the optimistic parameter scenario and the optimistic 

structure scenario. We modify the parameter values based 

on a particular assumption. Our attention is on the growth 

rate parameter for potential users. Historical data shows 

that Indonesia gained 17.78 million potential smartphone 

users by the end of 2020 compared to 2019, with 2020 

being the year the COVID-19 pandemic began. Based on 

the circumstances, it is assumed that the rise of potential 

users follows a normal distribution, reaching an average of 

17.78 million people. Former researchers believe that 

behaviors formed during the pandemic may persist for an 

extended period, which leads us to be optimistic that the 

trend of digitalization among the public will last into the 

future [11, 12, 59]. The growth rate of potential users 

directly impacts the quantity of potential users. Thus, 

under the optimistic parameter scenario, the annual growth 

rate of potential users starting in 2023 will be adjusted to 

17.78 million people. In Fig. 7, this parameter change will 

occur in the Growth Rate opt scn. 

For the optimistic structure scenario, we include five 

new variables in the scenario model (Fig. 7). The five 

variables are Advertising Campaign opt scn, Word-of-

Mouth (WOM) opt scn, Product Awareness opt scn, 

Ratings opt scn, and Customer Relations opt scn. These 

five extra variables are included based on the literature 

reviews indicating their potential impact on customer 

behavior when adopting something new (see Table II). We 

argue that these five new variables can optimistically 

enhance system performance, particularly with increased 

active users. 
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Fig. 7. Flow diagram of mobile game user acquisition optimistic scenario. 

1) Advertising campaign 

Nam and Kim [22] stress the crucial need for mobile 

game creators to acquire consumers promptly upon 

launching the mobile game application. Aleem et al. [60] 

also argue that digital product developers have a little 

window of time after their launch before competitors 

attract their users. The focus is strategically timing adverts 

to enhance user awareness of the new game. According to 

Gong et al. [61], there is a positive correlation between the 

investment value of advertising and the number of 

downloads of gaming applications. Sama [62] also 

demonstrates that advertising can impact customer 

behavior. Aryun et al. [63] found that more exposure to 

advertising for mobile games leads to greater awareness of 

the game product and a higher likelihood of downloading 

the game. 

Kreissl et al. [64] found that influencers have the 

capacity to alter societal culture about how people might 

derive enjoyment from games. Hakim and Indarwati [65] 

also found that advertising, particularly through 

influencers, might positively impact Indonesian mobile 

game users’ inclination to make in-app purchases. Hence, 

developers might employ this method to encourage 

potential users to embrace their application. Developers 

may leverage the presence of these influencers to promote 

the games they create.  

2) Word of Mouth (WOM) 

WOM has been demonstrated to be a contributing 

element in boosting the uptake of a game [61]. According 

to several studies, WOM influences purchase intentions 

for many products, including mobile games [22, 66–69]. 

The dissemination of WOM via social media is thought to 

enhance product awareness and boost sales value. This 

sales value increment also pertains to items offered in non-

traditional markets. Lee et al. [67] demonstrated that 

WOM can boost the sales of mobile gaming apps that 

involve electronic transactions.  

One of the excellent advertising mediums is YouTube 

since it facilitates user information diffusion through its 

comment-sharing function. Google’s study revealed that 

95% of gaming users were connected to viewing 

YouTube  [70]. Hence, developers are also encouraged to 

promote their application on YouTube using influencers to 

stimulate WOM marketing. 

3) Product awareness 

Aleem et al. [60] and Aryun et al. [63] asserted that 

showcasing ads, such as in mobile games, increases user 

awareness of the product’s presence. Sama [62] 

demonstrates that advertising through television or the 

Internet significantly enhances customer knowledge of a 

product’s existence. In addition, product awareness among 

users may be increased by WOM [66, 68, 69]. This user 

awareness aims to stimulate user interest in adopting the 

product by promoting engagement in familiar games 

through advertising or WOM. 

4) Ratings 

Rutz et al. [71] discovered a positive correlation 

between the frequency of usage of mobile game 

applications and the ratings they received. High rating 

reflects the product’s quality. Ratings can impact other 

users’ decisions on whether to continue using the 

application [35, 72]. In addition, Nam and Kim [22] 

demonstrate that high ratings are necessary to generate 

interest from potential users and encourage them to adopt 

the game. 
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5) Customer relation 

Godes and Mayzlin [66] highlight a sales-boosting 

method that involves building connections with customers 

and engaging with them. The communication process aims 

to create a positive view of the product’s worth, leading 

users to engage in WOM promotion. Consumers will be 

inclined to purchase a product with good value. Nam and 

Kim [22] conducted a study supporting the idea that post-

adoption contacts established by developers lead to word-

of-mouth advertising, resulting in increased sales value. 

TABLE II. ADDITIONAL VARIABLES FOR STRUCTURE SCENARIO 

Variable Definition Source 

Advertising 

Campaign 

The developer’s 

campaign aims to 
introduce its product. 

Nam and Kim [22],  
Aleem et al. [60],  

Gong et al. [61], Sama [62], 

Aryun et al. [63] 

WOM 

The involvement of users 

in introducing a product 

through the dissemination 
of information through 

oral communication.  

Nam and Kim [22],  

Gong et al. [61] 

Product 
Awareness 

Consumer awareness of 
a product’s existence.  

Aleem et al. [60],  

Sama [62], Aryun et al. [63], 
Godes and Mayzlin [66], Li 

and Wu [68], Vidyanata [69] 

Ratings 
User evaluation of a 

product on a marketplace 

platform.  

Nam and Kim [22],  
Zolkepli et al. [35],  

Rutz et al. [71], Sun [72] 

Customer 

Relation 

The relationship between 

developers and users.  

Nam and Kim [22], Godes 

and Mayzlin [66] 

 

The five additional variables mentioned above will raise 

the Intention to Play. Apart from Perceive of Enjoyment, 

ratings of a game will also affect Intention to Play shown 

as the variable Rating opt SCN in Fig. 7. Along with 

Ratings opt scn, Intention to Play is also scenarized to have 

a beneficial impact from one of the new variables, namely 

Product Awareness opt scn. Furthermore, WOM opt scn 

and Advertising Campaign opt scn will help Product 

Awareness opt scn to have a favorable impact. 

B. Pessimistic Scenario 

This pessimistic scenario also covers two types of 

scenarios: the pessimistic parameter scenario and the 

pessimistic structure scenario. For the pessimistic 

parameter scenario, we presume a deceleration in the 

growth rate of potential users will occur in the coming 

years. The historical statistics on the growth of potential 

users in Indonesia from 2011 to 2022 indicate that the 

slightest increase happened in 2022, with only 11.27 

million people per year. According to the International 

Data Corporation (IDC), smartphone sales in Indonesia are 

estimated to decrease by 14.3% in 2022 [73]. The 

reduction was global and was caused by delays in the 

delivery of raw materials for smartphone manufacture 

owing to the present global scenario. This pessimistic 

parameter scenario anticipates a minimum of 11.27 million 

people per year as a reference for potential mobile gaming 

user growth in Indonesia once the hurdle persists in the 

future. In Fig. 8, this parameter change will occur in the 

Growth Rate pess scn. 

 

Growth

Potential 
Users

Adoption 
Rate

Churn
Active Users

Adoption

CPI

<Time>

<Init. 
Potential 

Users>

Intention to 
Play opt scn

<Time>

Perceive of 
Enjoyment

Retention 
Rate

<Init. Active 
Users>

Growth Rate 
pess scn

Ratings 
pess scn

Green Variables indicate the 
changes that occurred in the 

scenario model

<Switching 
Intention>

Product 
Awareness 

pess scn

Advertising 
Campaign 
pess scn<Adv. 

Spending>

 

Fig. 8. Flow diagram of mobile game user acquisition pessimistic scenario. 
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In the pessimistic structure scenario, the developer is 

expected to rely on a strategy of advertising using the 

Advertising Campaign pess scn variable to create Product 

Awareness pess scn and subsequently influence Intention 

to Play pess scn (Fig. 8). In contrast to the optimistic 

scenario, in this pessimistic scenario, the advertisements 

conducted by this developer are projected not to attract 

much interest from influencers, resulting in a lack of word-

of-mouth influence if the developer does not have enough 

appeal or is not from a wide recognized brand [65]. We are 

pessimistic that developers will have sufficient finances 

for sponsored advertising efforts; thus, they will likely 

depend more on self-managed social media to promote 

their products. Consequently, the WOM and Customer 

Relations variables will be excluded from this scenario. 

Though Product Awareness pess scn has a different 

model structure from the Optimistic Structure scenario 

model, Intention to Play is still in the scenario that it will 

gain a positive influence from the additional variables of 

Ratings pess scn and Product Awareness pess scn. Fig. 8 

shows that since we exclude the WOM and Customer 

Relation variables in this model, Product Awareness pess 

scn will only be expected to get an influence from 

Advertising Campaign pess scn. 

C. Scenario Summary 

This section presents a summary of the optimistic and 

pessimistic scenarios. This summary can be seen in 

Table  III below. 

TABLE III. SUMMARY OF THE SCENARIOS 

 Optimistic Scenario Pessimistic Scenario 

Parameter 

Scenario 

Growth Rate of Potential 

Users is projected to be 

17.78 million people 
annually based on the 

belief of the sustained rise 

in smartphone ownership 
in Indonesia following the 

COVID-19 pandemic 

Growth Rate of Potential 

Users is projected to be 11.27 

million people annually 
based on the assumption that 

global smartphone sales will 

diminish due to supply 
limitations on smartphone 

raw materials. 

Structure 

Scenario 

The scenario model has 
five additional variables: 

Advertising Campaigns, 

WOM, Product 

Awareness, Ratings, and 

Customer Relations. 

These five extra variables 
are included based on the 

belief that they have a 

potential impact on 
customer behavior when 

adopting something new, 

as well as the potential to 
affect an individual’s 

intention to adopt a 

mobile game. 

This pessimistic scenario 
includes only Advertising 

Campaigns, Product 

Awareness and Ratings, but 

excludes the variables WOM 

and Customer Relations. The 

removal of WOM and 
Customer Relations variables 

comes from skepticism 

regarding developers' 
willingness to engage in 

costly advertising campaigns 

with influencers, which could 
diminish the benefit of WOM 

activities among potential 

users. 

 

VI. RESULT AND DISCCUSSION 

The following section will present the simulation results 

of the scenarios constructed and validate them using the 

ANOVA statistical tool. This section presents theoretical 

contributions and management implications to enhance the 

understanding of strategies aimed at boosting the active 

user base of mobile games, particularly in Indonesia. 

A. Scenario Smulation Result 

This study examined four scenario combinations to see 

which scenario most effectively enhances the number of 

active users: 

1. A combination of Optimistic Structure Scenario 

and Optimistic Parameter Scenario 

2. A combination of Optimistic Structure Scenario 

and Pessimistic Parameter Scenario 

3. A combination of Pessimistic Structure Scenario 

and Optimistic Parameter Scenario 

4. A combination of Pessimistic Structure Scenario 

and Pessimistic Parameter Scenario 

Fig. 9 illustrates the rise of Active Users in an optimistic 

structure scenario (combination of number 1 and 2) from 

the year 2023 to 2034. Fig. 10 displays the growth graph 

of Active Users in the pessimistic structure scenario 

(combination of number 3 and 4) from year 2023 to 2034. 

 

 

Fig. 9. Simulation result based on optimistic structure scenario. 

 

Fig. 10. Simulation result based on pessimistic structure scenario. 

Figs. 9 and 10 also display graphs from the base model 

that were re-simulated with an extended time horizon from 

the year 2023 to the year 2034, similar to the scenario 

models. Nevertheless, we did not alter the model structure 

or parameter values in the base model. This way, we can 

determine whether our developed scenarios yield better 

results than the base model. The scenario combinations 
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that exceed the average value of the base model on average 

are:  

1. Optimistic Structure Scenario and Optimistic 

Parameter Scenario 

2. Optimistic Structure Scenario and Pessimistic 

Parameter Scenario 

3. Pessimistic Structure Scenario and Optimistic 

Parameter Scenario 

The average number of Active Users from the year 2023 

to the year 2034 is 105.45 million people in the base 

model. By the end of the scenario simulation last year, 

2034, the base model’s total active users reached 139.68 

million. From the scenario findings in Fig. 9, it is clear that 

the combination of the Optimistic Structure Scenario and 

the Optimistic Parameter Scenario will generate 208.42 

million people of active users by 2034. This scenario’s 

average between 2023–2034 shows 148.30 million active 

users annually. This success exceeds the average of the 

active users produced by the base model in the same period 

by 40.64%. Still, Fig. 8 shows that the combination of the 

Optimistic Structure Scenario and the Pessimistic 

Parameter Scenario generates 179.86 million active users 

by 2034, and the average is 135.04 million active users 

annually, or 28.06% more than the base model.  

Fig. 10 shows that combining the Pessimistic Structure 

Scenario and the Optimistic Parameter Scenario generates 

142.39 million active users by 2034. Regretfully, this 

combination’s average number of active users is only 

105.80 million annually or just a 0.33% increase from the 

base model. We excluded the combination scenario of the 

Pessimistic Structure Scenario and Pessimistic Parameter 

Scenario because its average value is inferior to the base 

model’s average value, where the average value is only 

94.74 million. This excluded combination scenario is 

impractical as it leads to worsened system performance. 

B. ANOVA Validation 

One-way ANOVA is a statistical method used to 

perform comparisons. This ANOVA approach allows for 

comparing variance values among three or more groups of 

data [74, 75]. According to the simulation findings, three 

sets of Active Users data are derived from 3 scenarios. For 

this reason, we want to compare the values from these 

three groups of scenario data with the data from the base 

model as the control group. This comparison aims to 

determine if the value gained from applying scenarios to 

the model significantly differs from that of the base model. 

We utilize RStudio for conducting ANOVA 

computations. We address the following hypothesis, while 

Table IV shows the result. 

TABLE IV. ANOVA TEST RESULT 

 Df Sum Sq Mean Sq F value p value 

Scenario 3 16647 5549 6.111 0.00144 

Residuals 44 39950 908   

 

H0: The scenario data shows no significant differences 

H1: The scenario data shows significant differences 

The ANOVA test findings indicate three data groups as 

the Degrees of Freedom (DF1) or numerator compared to 

a data group as the control group. There are now 44 DF2 

or denumerators. The computation returns a p-value of 

0.00144, less than 0.05, based on an F value of 6.111. The 

p-value falls between 0.01 and 0.001, indicating we may 

reject the null hypothesis. This result suggests that the 

simulation results for this scenario indicate significant 

differences compared to the base model data. 

C. Post Hoc Pairwise T-Test 

Testing will proceed with a post-hoc test, specifically 

the post-hoc pairwise t-test. Conducting this Post Hoc Test 

will allow us to identify the data group that exhibits the 

most significant differences compared to the control 

group. Table V below shows the result of the Post Hoc 

Pairwise T-Test. 

TABLE V. THE P-VALUE OF POST HOC PAIRWISE T TEST RESULT 

 base model Scenario 1 Scenario 2 

Scenario 1 0.0037 - - 

Scenario 2 0.0328 0.3442 - 
Scenario 3 0.9777 0.0037 0.0328 

Scenario 1: The combination of an optimistic structure and an optimistic 

parameter scenario 

Scenario 2: The combination of an optimistic structure and a pessimistic 
parameter scenario 

Scenario 3: The combination of a pessimistic structure and an optimistic 

parameter scenario 

 

The Post Hoc Pairwise T-Test findings indicate that the 

combination of the optimistic structure scenario with the 

optimistic parameter scenario has a statistically significant 

p-value of 0.0037 compared to the base model as the 

control group and the second scenario with a p-value of 

0.0328. Both scenario groups reject the null hypothesis 

(H0) since its p-value is less than 0.05, indicating a 

significant difference compared to the base model group. 

The third scenario has a p-value of 0.9777 and is higher 

than 0.05. The third scenario indicates that the data group 

is not significantly different from the base model group, 

and it is not feasible for implementation since it does not 

substantially improve system performance. 

The One-Way ANOVA test relies on the assumptions 

of normal distribution of variables and homogeneous 

variance among data groups. If the specified assumptions 

are satisfied, the outcomes of the ANOVA test and the Post 

Hoc Pairwise T-test can be deemed valid. The Shapiro-

Wilk test is employed for the normality test, whereas the 

Levene Test is used for testing homogenous variance. The 

Shapiro-Wilk test generates a p-value of 0.8411, and the 

Levene Test produces a p-value of 0.1466. Both results 

indicate a value higher than 0.05, suggesting the 

acceptance of the null hypothesis, meaning that the data 

group is normally distributed and homogenous.  

D. Contributions 

This study has modeled a mobile game user acquisition 

system utilizing the SD Framework. The intention factor 

significantly affects the transition from potential users to 

active mobile game users [17, 18, 46], represented by the 

Intention to Play in the model. Consequently, to formulate 

strategic policies for developers to boost the number of 

active users, this study constructed scenarios focused on 

strengthening user intention. 
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A total of four scenario combinations were simulated in 

this study. The four combinations are generated from two 

types of scenarios, namely structure scenarios and 

parameter scenarios [55], and each is divided into 

optimistic and pessimistic categories. The structure 

scenario focuses more on internal efforts that developers 

can make to improve system performance. The parameter 

scenario is more produced by external conditions that 

affect system performance, such as the growth rate of 

potential users. 

The first scenario combination, combining an optimistic 

structure scenario and an optimistic parameter scenario, 

yields more favorable outcomes than other scenario 

combinations. This finding indicates that developers must 

seriously pursue enhancing system performance while 

simultaneously being dependent upon the success of 

external entities in expanding mobile device sales. 

Nonetheless, examining the simulation results from the 

Optimistic Structure Scenario reveals that the output 

generated with a rising number of active users exceeds the 

output from the Pessimistic Structure Scenario. Following 

the assumptions in the Pessimistic Structure Scenario, this 

scenario excludes WOM and Customer Relations 

variables. Product awareness is inferior to that in the 

Optimistic Structure Scenario, lacking supportive factors 

such as WOM or customer relations. This result aligns 

with prior research indicating that the interaction between 

users and developers can enhance WOM enthusiasm [66]. 

This WOM activity will generate Product Awareness, 

enhancing product uptake [61]. 

The COVID-19 pandemic, which began in 2020, 

significantly increased global mobile device users. We 

may anticipate that this upward trend will persist as the 

substantial growth rate of potential users has demonstrated 

its capacity to increase active users [11, 12, 59]. The 

simulation results of the scenario model illustrate this 

clearly. We can compare the combination of the first 

scenario with that of the second scenario. Furthermore, we 

can also compare the combination of the third and fourth 

scenarios. Regardless of the structured scenario—

optimistic or pessimistic—when combined with an 

optimistic parameter scenario, the outcome proves a more 

significant rise in the number of active users compared to 

the pessimistic parameter scenario. 

Based on the findings from the simulation results above, 

below we present theoretical contributions and managerial 

implications: 

1) Theoretical contributions 

This study contributes to the existing literature on 

mobile game adoption systems. First, by using the SD 

framework, this study has been able to describe the current 

system situation and to project the situation in the future 

prior to decision-making [23]. Second, in order to produce 

appropriate policies to increase the number of active 

mobile game users in the future, this study has designed 

scenarios that developers can apply in the real world. 

There are two types of scenarios, namely scenario structure 

and scenario parameters, and they are divided again 

according to certain assumptions regarding the level of 

confidence in the realization of this scenario, namely 

optimistic scenarios and pessimistic scenarios [55]. Third, 

the findings of this study suggest that enhancing system 

performance can be achieved by prioritizing the intention 

to utilize the mobile game, hence stimulating adoption 

rates and boosting the number of active mobile game  

users [17, 18, 46]. 

2) Managerial implications 

The results of this study provide valuable contributions 

to mobile game developers. The proposed simulation 

model allows developers to observe the interconnections 

and mutual influences among the system’s variables. 

Furthermore, the simulation results from the designed 

scenario enable developers to identify the potential for 

augmenting the number of active mobile game users 

through the implemented policies. 

Based on the scenario model simulation result, the 

growth rate of potential use plays a big part in getting more 

users to play mobile games. This growth rate is an 

exogenous variable that significantly influences the rise in 

smartphone users but is beyond the control of mobile game 

developers. This situation implies that developers should 

not excessively expect a surge in new mobile device users 

but rather prioritize endeavors to enhance systems that 

depend on their efforts. Mehra et al. [42] said that a mobile 

app should have something that makes it different from 

other apps that do the same thing. Mobile game developers 

also need to be able to create unique games with features 

that make them more appealing. 

Moreover, users can download and remove the 

freemium mobile games whenever they decide that the 

game is not interesting enough or that a competing app 

offers a better experience [38, 40, 41, 43] stated that 

acquiring new users is more expensive than keeping the 

existing ones. For this reason, developers should keep 

trying to keep any current users. 

From the beginning, developers are required to deliver 

the best gaming experience for users via their applications. 

A well-designed mobile game application will enable 

developers to retain their users [40, 41]. Satisfied users will 

provide positive feedback, substantially influencing the 

mobile game’s rating outcomes. The ratings of an 

application indicate its quality and will affect user 

adoption [71, 72]. 

Nam and Kim [22] emphasized that the period leading 

up to the product launch was critical for developers. 

Hence, developers should seize this opportunity to 

intensify the efforts to promote their mobile game 

applications through extensive advertising campaigns. 

This advertising effort aims to boost public awareness and 

stimulate word-of-mouth engagement among users. 

In advertising, developers have an alternate method to 

enhance product awareness, specifically through 

influencer services. Leveraging influencers for advertising 

might occasionally demand significant expenses. 

Nonetheless, small developers with limited funding still 

have the chance to take advantage of it. In the end, these 

influencers require material as well. Developers may 

provide their games to influencers for review and 

promotion on their social media platforms before the 

official release. Another approach is to partner with certain 
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game publishers, who will concentrate on executing 

advertising campaigns after that. Regardless of the 

selected strategy, the focus eventually goes back to the 

quality of the developed game application. If a game is 

exceptional, several influencers will probably try to play 

and disseminate it via social media. 

In addition, developers should cultivate intense 

engagement with their users via social media platforms. 

Through this relationship, users might be motivated to 

promote the mobile game product by word of mouth and 

by giving positive evaluations on the application 

distribution platforms. Maintaining relationships with 

users might provide developers with a strategic advantage 

when launching new products in the future. Developers no 

longer need to cultivate a user base from the ground up. 

VII. CONCLUSION AND FURTHER WORK 

We introduced a dynamic model using System 

Dynamics to analyze user acquisition of mobile gaming 

systems and potential system improvements based on 

optimistic and pessimistic projections. The established 

model enables a thorough description and study of the 

acquisition of mobile gaming users. The model 

demonstrates that the user acquisition system is 

interconnected and has a causal relationship with factors 

like the presence of potential users, intention to play, 

enjoyment experienced while playing, and the revenue 

developers earn through app monetization. The scenario 

was created by combining a structure and a parameter 

scenario, both considering optimistic and pessimistic 

assumptions. 

The combination of an optimistic structure and 

parameter scenario generates the best outcome, with 

208.42 million active users in 2034. This scenario is 

49.21% more active users than the base model. The 

scenario incorporates five more variables into the system 

to enhance the user’s intention to play. The five variables 

include advertising campaigns, product awareness, WOM, 

customer relations, and product ratings. Developers should 

consider these variables while aiming to improve user 

acquisition. The scenario also makes assumptions 

regarding the growth rate of mobile device users who 

might potentially utilize mobile game applications. Within 

the optimistic parameter scenario, the potential user 

growth rate is projected to 17.78 million people annually.  

This study utilizes data concerning mobile gaming 

acquisition in Indonesia. Similarly, scenario planning also 

considers Indonesia’s societal peculiarities. The strategy 

suggested in this study may be exclusive to Indonesia, a 

developing Asian country. Nevertheless, there are still 

possibilities for further advancement in this study. Further 

development of this simulation model might reveal 

chances to enhance developers’ revenue. There were 64.1 

million mobile gaming users in Indonesia in 2022, 

generating a total revenue of US$ 980.9 million. The 

revenue value is unsatisfactory compared to other Asian 

countries, like China or South Korea, which generate 

higher revenue than Indonesia in this sector. Developers 

have encountered the challenge of converting users from 

unpaid users to paid users in freemium mobile games. This 

difficulty stems from users accustomed to downloading 

and playing the game at no cost being reluctant to make 

purchases within the application that eventually generate 

revenue for the developer, particularly if the user fails to 

recognize the additional benefits that might be gained by 

making an expenditure.  
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