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Abstract      

 
This thesis aims to explore the concept of network effects between platforms and mobile games by 
analyzing economic theories on network economics, information goods, two-side market, and the 
game industry itself. There is previous research on gaming, but it deals with online gaming and 
consoles, not “mobile” specifically, which is why this thesis is specifically dealing with mobile 
games. Over the past decade, the game industry has been changing because of advancements in 
technology, and the changing demography of who plays games. This makes the gaming industry 
economically interesting from the perspective of the business models, pricing structure, and the 
relationship of the information good with the platform it exists on. These are concepts that are 
discussed throughout the thesis. 
 
Network economics is discussed at length because it is what aided in answering the question of 
whether or not there are network effects between the platforms and mobile games. Although it does 
explain the connection between number of users and software variety, it was necessary to expand on 
the concepts of information goods and two-side market because these explain the specific phenomena 
of selling software through a dedicated platform. In order to strengthen the economic theory and 
previous research, an interview with a mobile game company was conducted. The questions revolved 
around how it developed the games, how it sets prices, and its behavior with the platforms. In addition 
to supporting theory, the interview also served the purpose of verifying whether or not the 
descriptions of the game industry found in literature really occur. In conclusion, the interview answers 
did support the theories and the literature, with the exception of the company being a price-taker.  
 
In conclusion, the literature, previous research, and the interview, all support the concept that there are 
network effects between mobile games and platforms. Although the thesis statement is supported, this 
does not mean that it is proven due to a lack of empirical analysis, and more case studies. 
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1 INTRODUCTION  

At  this  point,  digital  goods  are  a  part  of  everyday  life,  and  they  are  economically 

significant. One of the industries that takes part in the production and distribution of 

digital goods, is the game industry. Video gaming has always been digital, so it did not 

have the issue of converting from analogue that other mediums of entertainment have 

experienced. As such, video games have been affected by technology and demography 

changes. It was children from the 1970s and early 1980s that made up the first gaming 

generation, and many of them are still gamers. This means that gaming is becoming 

adults' pastime. In addition to changes in the demography, the quick improvements to 

computing power have made it possible for game developers to create experiences that 

are cinematic to a greater degree than the cinema. Furthermore, the game industry has 

also developed the hardware with younger customers in mind, and so have shown that 

games  that  have  appeal  in  a  cross-generational  way  can  earn  money  faster.  As  an 

industry, it  has  excelled  in  its  pricing  model  and how  it deals  with  piracy.  Because 

people  are  not  inclined  to  pay  for  online  content,  game  publishers  developed  the 

freemium model; in which the critical mass is built through non-paying players and 

revenue comes from a few players. Revenue comes from the sales of virtual goods and 

in-game perks. (All the world’s a game, 2011). The outlook for the game industry is 

very positive due to the number of potential players (Newzoo,2017), and the fact that 

new game titles have made revenues greater than those of movies and other forms of 

entertainment (The serious business of fun, 2011) gives reason for the attention given 

to it.  

The game industry includes mobile games, consoles, and video games. Although they 

are all part of the game industry, there are differences in how they are produced and 

distributed. Regarding the platforms where the games are played, the traditional one is 

the console (this includes PlayStation, and Nintendo), and now there is the smartphone 

and tablets. Smartphones and tablets have allowed games to reach wider audiences, 

and for there to be new business models. “Mobile games” can be defined as gaming-

applications meant for smart devices, which can be tablets or smartphones. Therefore, 

physical games for handheld systems and consoles are not included. (Statista Market 

Forecast, 2018).     
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Since  the  consumer,  or  gamer,  needs  both  the  console  and  game  title  to  get  utility, 

there are network effects. It is logical to think that console sales are affected by the 

variety  of  game  titles,  this  is  supported  by  Clements  and  Ohashi  (2005)'s  paper, 

because  the  experience  of  the  gameplay  is  what  creates  the  utility. (Clements  & 

Ohashi, 2005). In addition, video games are made up of experience qualities, meaning 

that a consumer only knows about their utility after playing it; including the price for 

console  games.  Therefore, there  is  a  substantial  risk  as  compared  to  other  forms  of 

entertainments, and this affects decisions on purchasing game titles. Also, games can 

be digital, and the content is heterogeneous in that there are genres ranging from action 

to  sports;  the  popularity  of  the  genre  differs  among  consoles,  and  this  points  to  the 

genre  of  a  game  influencing  its  success. For of  mobile  games,  which  shares 

characteristics with traditional video games but also differences, the network effects 

may not be exact parallels to the traditional video game industry. The reason is that 

mobile games have as a platform the application stores and mobile devices, and the 

pricing  model  is  different  as  well.  By  looking  at  application  stores  and  prices  of 

console game titles, the difference is very noticeable, which is that mobile games can 

have  a  price  range  between  $0  and  $6,  while  console  games  vary  from  $30  to  $40 

(Marchand & Hennig-Thurau, 2013). This difference in pricing, along with differences 

in technology, and who the consumers are, means that the network effects seeing could 

be between the mobile games and the combination between the application stores and 

the mobile devices. This make the question that this thesis explores be, whether or not 

there  is  a  network  effect  between  mobile games  and  platforms like  that  between 

consoles and game titles.  

In order to answer this question, it is important to first understand the characteristics 

of  the  video  game  industry,  then  what  sets  mobile  games  apart.  With  such  an 

understanding of the industry, it is then possible to connect it to the economic theory 

of networks, oligopoly, and information goods. An understanding of these economic 

concepts and game industry, and accompanying research on the subject, means being 

able  to  draw  conclusions  on  characteristics of  the  network  effects  and  competition 

within the industry. With this goal, the structure of the paper will be divided into the 

section 2 “game industry”, section 3 “network economics” and section 4 “case study 

on a mobile game company”, and section 5 concludes the thesis. Section 2 discuss the 

characteristics of the game industry business, the  steps of the development process, 
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and specifics of the traditional video game industry and the mobile game. As for the 

economic theories applied, they are discussed in section 3. Section 3 is subdivided into 

oligopoly, information goods, network effects, indirect networks in video games, and 

finally how video games are an example of the theories.  In section 4, the case study 

is through interview of mobile game company in order to decide whether or not this 

company  behaves  the  way  it  is  expected  to,  and  if  its  behavior  is  in  line  with  the 

economic  theory.  Section  5  concludes  the  thesis  by  summarizing  the concepts  and 

conclusions. 
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2 GAME INDUSTRY 

2.1 Traditional game industry 

As  an  industry,  gaming,  or  the  video  game  industry, started  in  the  1950s. The  first 

video  games  were  made  between  late  1950s  and  early  1960s.  The  industry  grew 

because  of  improvements  in  technology,  combining the  business  of  publishing 

and game  development,  and  improving  broadband  and  wifi. (Seth,  2015). A “video 

game”  can  be  defined  as  a  kind  of  digital  entertainment  where  the  gamer  faces 

challenges in a digital interface which depend on the game's plot. In addition, a game 

has these features: 1. rules, 2. outcomes that are quantifiable and variable, 3. outcomes 

have values which can be positive or negative, 4. player exerts effort to get an outcome, 

5. player has an emotional investment in the outcome. (Zackariasson & Wilson, 2014). 

As  an  industry  it has  four  components:  hardware  (this  includes  all  the  electronic 

devices that enable gameplay), software (this is the game title and can be downloaded, 

is a mobile app, or disk), infrastructure (this includes Internet, and the distribution and 

sales channels that enable retail distribution) and supporting technologies (these are 

the applications that are supported by the gaming consoles). As for the development 

of a new game concept, it is an expensive investment. (Seth, 2015). 

The development stage makes up the biggest cost, which means that the game idea 

needs to be strong enough to get publishers to fund it. The returns on the investment 

depends on the number of sales, which itself depends on consumer preferences. Games 

that  are  available  online  get  revenue  from  advertisements,  small  transactions,  and 

charging for access to higher levels. There is also revenue from how gaming consoles 

act as connection hubs for the supporting technologies, which charge fees based on 

usage  or  subscription.  The  infrastructure  part  gains  revenue  from  distribution-fees, 

which can be the retailer's share for selling the disks or what the application store is 

paid for hosting the application. Furthermore, console gaming is highly competitive 

due to the fact that it has long being established. There is also no market leader, which 

implies that the video game market is unorganized. Combining this with how gaming 

is becoming increasingly acceptable in different generations it is clear that the industry 
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will continue to grow; gaming is seeing as something for children, but also as a tool 

for socializing. (Seth, 2015).  

In more detail, the actors in the video game industry are the developers, distributors, 

publishers, retailers, costumers, IP-owners, platform owners, and hardware owners. In 

this value chain, the developer makes the games, the publishers fund (take financial 

risks)  and  market  the  games.  Also,  the  publishers do  not  work  solely  with  one 

developer, but try to get development to follow trends. Distributors are the wholesalers 

and  so  act  as  the  bridge  between  the  publisher  and  retailer;  they  can  also  work  as 

extensions of the publisher since they promote the games.  Along with technological 

changes come changes in how the production and distribution take place. In this case, 

the  technology  improvements  have  made it  possible  to  distribute games online,  for 

mobile  games  an  example  is  the  App  store,  from  Apple. (Zackariasson  &  Wilson, 

2014). 

To fully  bring  a  game title  to market,  eight  steps  are  repeated  as  a  chain  of  events. 

These are: 1. console design, 2. console manufacturer spreads their vision, 3. console 

manufacturer defines their platform, 4. publisher chooses target audience along with 

marketing strategies, 5. publisher invests in game development, 6. game is in retail, 7. 

market information used as feedback, 8. repeat the process.  As part of the chain there 

exists  a path-dependent  thought  process,  where  a  concept  that  has  proven  to  be 

successful  is  used  many  times  and  by  competitors  as  well;  this  produces 

a “genre”. (Zackariasson & Wilson, 2014).   

Marchand and Hennig-Thurau (2013) discuss how value is created in the video game 

industry,  where  the  game  content is  the  defining  element  and there  is  a  two-side 

system, where players are on one side and game developers are on the other. This two-

side system, which Rochet and Tirole (2003) explain as a system where the platform 

needs to pay attention to each side’s requirements to be a part of it, while the platform 

itself  makes revenue. In  the gaming  industry, this  is  a characteristic  of its business 

model. An additional point made by Marchand and Hennig-Thurau (2013) is that there 

are additional institutions that are factors in the process of value creation, which are: 

other entertainment industries, technological infrastructure, and influence from other 

consumers. For instance, these institutions affect the process such as when movies, a 
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form  of  entertainment,  provide  related  content.  In  the  case  of  technological 

infrastructure, automated recommender systems affect consumers' decisions on game 

tiles.  Lastly,  a  consumer  influences  another'  consumption  decisions  via 

communication  or  behavior,  and  through  network  effects  by  adapting  the  game. 

(Marchand & Hennig-Thurau, 2013).  

The industry is experiencing a decline in sales of the console-centered part, but there 

is  an  increase  in  casual  games,  whose  target  market  are  non-hardcore  gamers,  and 

social  gaming  which  make  use  of  social  networks. (Zackariasson  & Wilson,  2014). 

This change in sales, and genre of games, means that mobile games are becoming a 

larger  part  of  the  game  industry,  and  also  points to  the  importance  of  non-hardcore 

gamers and networks for growth. The increased popularity of mobile games is clear 

when looking at how the shares of total market value are spread among the platforms, 

as in figure 1, with the one for “smartphone” having an increasing share over time.   

 

Figure 1 Share from total market value (adapted from Newzoo Global Games Market Report). 

According to the Statistics Portal, in 2018 mobile games worldwide will have revenue 

of $42 192 million U.S. dollars, it is expected that revenue has a compound annual 

growth rate (CAGR) from 2018 to 2022 of 5.9%. With this CAGR, the market volume 

in 2022 should be $52 992 million, as shown in figure 2. (Statista Market Forecast, 

2018).  
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2.2 Sales and growth 

Revenue in mobile games has been growing for the past few years. However, based 

on information from the Statistics Portal, as is seeing in figure 2, revenue growth in 

percentages is forecasted to decline by 6.3% between 2017 and 2022.  Despite this, the 

forecasts  show  that  the  number  of  users  for  the  segment  will  continue  to  grow;  by 

$386.86 million from 2017 to 2022. As for market penetration in percentages, it is also 

forecasted  to  continue  increasing,  with  2016  having  a  value  of  23.16%,  2017  with 

24.77%,  and  a  forecast  for  2021  and  2022  with  30.32%  and  31.39% 

respectively.  Finally, when comparing revenue worldwide, China creates the largest 

revenue of $16 252.9 million in 2018, the second is the United States with $9049.3 

million (Statista Market Forecast, 2018) Even if these forecasts do not turn out to be 

the reality for mobile games in 2018, they still tell about the state of the industry, and 

how  it  is  viewed.  These  forecasts  show  why  mobile  games  are  interesting  to  game 

developers and publishers, and also points to how consumers have embraced games 

and are willing to pay for additional goods within the game when the game is initially 

free-to-play. 

 

Figure 2 Worldwide Revenue (adapted from Statista Market Forecast, 2018). 

Furthermore, in report by the venture capital firm “Atomico” in June of 2017, “Europe 
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the top fifty publicly-listed game companies worldwide. During the 2016, as shown in 

figure 3, revenues were above 100 billion USD. Leading the growth in mobile gaming 

are European games studios, which have proven success in mobile gaming, have the 

opportunity to become global leaders. In order to do this, European game studios need 

to  succeed  in  the  Chinese  market.  Over the  last  few  years,  private  market  investors 

have invested in the game industry, and Europe has an increasing share of such global 

funding rounds. And an increasing share of strategic investments going into European 

games is from large Asian companies. In 2016, the game industry had three important 

achievements: 1, revenues were above 100 billion USD, 2. mobile became the more 

valuable segment, 3. first time global gamer base was greater than 2 billion. (Atomico , 

2017).  

 

Figure 3 Global Revenue in Billions USD (adapted from Atomico, 2017, slide 8) 

In Atomico’s report the game industry's revenue is forecasted to have a CAGR of 6%, 

for  129  billion  USD  in  2020. As  is  clear  from figure  3, the  growth in  the  overall 

industry will  come  from  mobile  games because  as  a  percentage  of  all  revenue  it  is 

making up a larger percentage each passing year. “Mobile games” are still an attractive 

way  to  spend  time,  and  due  to  competition,  creativity  and  innovation  will  lead  to 

improved experiences. Of the top 50 publicly trade game companies, 43 of them are 

Asian. Despite  this, Europe  is  viewed  as  the  world capital  of  mobile  games 

development. In global games funding rounds, Europe gets 35% of it, which is greater 
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than other regions. Most of the investments go into mobile games, but there are also 

investments in VR, esports and PC. The angel investors and venture capitalists (VC) 

who are leading in games, are based in Europe. (Atomico , 2017).  

Investments into game companies have come from the largest Asian game companies, 

entertainment and media companies, and from established game companies. A reason 

for  games  being  an  attractive  investment  choice  is  that  it  is  the  most  liquid  in  the 

technology market. Since 2003 to 2017, the number of game companies valued greater 

than 1 billion USD are 24. of these, 11 are Chinese and 6 are European. (Atomico , 

2017).  

The growth seeing in the game market has taken place together with the widening of 

the  consumer  group.  Earlier  consoles  had  children  and  male  teenagers  as  consumer 

groups.  Subsequent  consoles  had  the additional  group  of  young  men,  and  later  on 

families  and  females.  The  increase  of  smartphone  games  might  change  the 

demographic of consumer groups even more, in that distinct platforms are not needed. 

Furthermore, all consumers are potential players due to the ubiquity of smartphones 

and low prices of games (Marchand & Hennig-Thurau, 2013).  

In the more traditional view of the game industry, games were produced by developers 

and then sold or distributed by retailers; this is how games for consoles such as X Box 

and  Playstation  were  distributed.  Video  games'  sales  are  cyclical,  and  so  the  sales 

performance  is  strongly  dependent on  the  hardware  capabilities;  these  capabilities 

have continuously improved in terms of memory and processing power. Furthermore, 

each  hardware  generation  has a  lifecycle,  and  because  the  games  are  designed  for 

certain consoles, the stage of the lifecycle at which the console is impacts the sales of 

games during that time. (Marchand & Hennig-Thurau, 2013).     

 Consumers, or players, are now able to choose from a variety of platforms for games, 

such as home consoles, handheld systems, and smartphones. Handheld systems have 

had strong market shares from 2005, and smartphones are more popular as platforms. 

In  the  case  of  smartphones,  the  major  operating  systems, Google's  “Android”  and 

Apple's  “iOS”,  allow  consumers  to  play  a  version  of  a  console  game,  and  games 

developed for mobile devices. Even though mobile games have grown, on the financial 
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side an individual mobile game makes a lesser revenue than console games. There is 

also the cannibalization between handhelds and smartphones, which puts pressure on 

the handhelds. This caused handheld providing companies to add new features, so as 

to avoid technical assimilation. (Marchand & Hennig-Thurau, 2013).   

2.3 Virtual Goods on Gaming 

“Virtual  economy”  is  one  that  has  a  basis  on  scarce  digital  resources.  And  “virtual 

goods” would be the digital resources that are scarce. Scarcity does have a role in the 

digital market. Digital media companies have a revenue model of exchanging virtual 

goods for real currency. As such, virtual economies have influence on digital media, 

such as on what has value and the type of participation that is rewarded. (Lehdonvirta 

& Castronova, 2014).   

Virtual goods need to have as their background a social dynamic, or cultural context 

to make the goods desirable. Since the market value is based on scarcity, there needs 

to  be  a  mechanism  to  ensure  scarcity.  Also,  there has  to  be  a way  to  perform  the 

transaction.  This  can  be achieved via  a  virtual  currency  or  another  micropayment 

system. In a simple virtual economy, the virtual goods have value, the supplier makes 

sure the goods cannot be copied, and have a store for them. In more complex virtual 

economies, more actions are carried out. In this case those actions could be: allowing 

third-party  providers  following  a  set  of  requirements,  maintaining  a  portfolio,  and 

allowing for exchange of goods between users. (Lehdonvirta & Castronova, 2014).  

Video game industry has adopted virtual goods. According to the author of the article 

in Bloomberg “Enough about cryptocurrency let’s talk about virtual cats”, most game 

companies had a focus on creating a world where players want to spend a lot of time 

and  from  to  time  pay  for  cosmetic  changes  to  that  digital  world.  Examples  of 

companies that have made revenue from selling digital goods are Tencent Holdings 

Ltd, Activision Blizzard Inc, Valve Corp, and King. Because it is still a relatively new 

concept to pay for items within a game, developers are still experimenting with what 

kind of pricing system is acceptable by the players. Executives have expressed that 

what keeps players both engaged and happy is charging a fee for cosmetic changes and 

maintaining low costs, however what is disliked is paying for an advantage. And this  
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concept leads  to  the  “lifetime  value”  metric,  which  points  to  how  the  lifespan of  a 

game is longer than before, making the experiences last for years. (Newcomer, 2018).  

Game developers have a focus on creating worlds or experiences that people want to 

live  in,  which  makes  spending  money  on  them  logical.  What  makes  digital  goods 

attractive to companies that they have complete control over their trade, this makes 

them universal monopolies. (Newcomer, 2018). 

2.4 Two-sided market 

As previously mentioned, Rochet and Tirole (2003) have explained the concept of a 

two-sided market and its relationship with the corresponding platform. According to 

the authors, among markets that are two-sided, most have network externalities and 

the benefit comes from interaction via the same platform. In order to succeed in such 

a market, the platform has to get both sides to partake, which makes the business model 

very  important. (Rochet  &  Tirole,  2003). Due  to  there  being  multisidedness the 

platforms have to set a price level for the service and decide on a price structure (Hagiu, 

2004).  

In general, if the two-sided market has product A and product B, then when product A 

has  more  sales,  there  will  be  an  increase  in  product  B. As  a  consequence, more  of 

product B will make product A have a greater utility; an indirect network. Due to how 

one product's sales affect the other product's sales, the challenge is how to move the 

demand-supply  to  the  higher  equilibrium.  A  possible  strategy  is  to  subsidize  one 

product's production. This is logical if selling one product for a price less than cost, 

results with a larger market share and profits with the other product. (Varian, 2010). 

This strategy of subsidizing would explain why game titles price per unit can be zero, 

and why the industry is highly competitive, in the sense that developing the game titles 

is increasingly costly and there is a variety of titles (All the World’s a Game, 2011). 

This  type  of  relationship originating  from  the  two-sided  market implies  that  the 

platform  provider  would  hold  a  lot  of  influence  over  requirements  from  both  sides, 

assuming that the platform is the only way to sell a product, and to buy it as well. In 

the  case  of  the  gaming  industry,  this  is seeing  in  how  the  console  providers,  and 
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application  store  owners,  both  define  technical  requirements  for  the  game  titles.  In 

addition,  the  platform  providers  can  shut  out  a  game  title  for  not  complying 

(Zackariasson  &  Wilson,  2014).  Combining  this  with  the  amount  of  mobile  games 

available, it would seem that the platforms could decide on prices, however, there is 

variety in the pricing, as stated by Marchand and Hennig-Thurau (2013), including the 

price of zero. This points to network effects between the platform providers and the 

game developers, but also among the players.  As is explained in section 3.4 “Indirect 

Network Effects in Video Games”, the nature of how actors in the same side, in this 

case the players, affect each other is through indirect effects. 

In the gaming industry, the two sides are the players and the game developers. For the 

traditional  game  industry,  the console  buyers  want  game  titles,  and  the  game 

developers choose platforms that are popular with the players. For mobile gaming, the 

benefit to the two sides come from the interaction through the mobile phone or tablet 

and application stores. (Rochet & Tirole, 2003). And because of the indirect effects 

originating from an increase in  players on utility, software variety, and hardware price, 

it can be concluded that interactions between the players create additional value. The 

same  logic  would  apply  to  interactions  among the  game  developers,  where the 

additional value comes from them innovating in game design and genre and increasing 

the game title variety. 

2.5  Mobile gaming characteristics 

2.5.1 What makes mobile games different other games 

“Mobile games” are a subset of the video game industry; there are differences as well 

as similarities with the traditional video game industry. In this case “traditional” refers 

to  games  played  on  consoles,  PC, or  handset  devices.  Mobile  games  are  a  good 

example of what a mobile application could be, and has the potential to become the 

dominant gaming platform. As a platform, mobile reaches a wider demographic (due 

to  broadband  being  more  available  and  affordability),  and  limitless  space  for 

development of different types of games. There is the competitive advantage in the 

mobile platform, which games can use intensively, of the ability to consume anywhere 

and at any time, and a personalization level that is the highest in comparison to other 
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platforms. Despite such advantages, mobile gaming has the challenges that come from 

technology, and institutional frameworks. The business culture clash, between those 

providing  the  games  and  mobile  operators,  which  was  dealt  with  the  advent  of 

application  stores.  As  for  the  issues  from  mobile's  usability, price,  and  processing 

power, this was dealt with by tablets and smartphones. Mobile broadband availability 

is important for social and online gaming, is becoming less of a problem in developed 

regions.  (Zackariasson & Wilson, 2014) 

The  mobile  games'  delivery,  distribution,  and  access  is  made  up  of:  1.  aggregation 

platforms, which are called “application stores”, 2. systems for payment and billing, 

3. providing of user data and profiling to get personalisation, 4. context information 

providing  so  as to  adapt  to  the  environment,  5. mobile  communications  systems,  6. 

other  wireless  systems  that  can  distribute  content,  7.  Internet.  The  contribution  of 

mobile  gaming  to  the  industry  is  the  application  stores,  Internet  and  mobile 

infrastructures for distribution. There are three basic ways to both deliver and consume 

mobile games: mobile telecommunication networks, short-range wireless system, and 

fixed Internet access with later side-loading. In the case of online and social gaming, 

the  broadband  connection  is  highly  important,  because  it  is  in  this  way that  mobile 

game  players  are  able  to  connect  to  the  server  and  so  participate  in 

gameplay. (Zackariasson & Wilson, 2014) 

2.5.2 Actors In Mobile Games 

In mobile games the actors that take part in its use, consumption and interaction are: 

1. suppliers of mobile devices, 2. software developers for basic elements (such as the 

operating  system,  and  APIs),  3.  software  developers  of  the  engines  and  required 

middleware, 4. hardware and software systems providers used in interaction with the 

environment, 5. application providers that can be linked to the mobile game (such as 

mobile  browsers,  and  social  networks).  Similar  to  the  traditional  software  games 

industry, in this step the most important actions are those by the owners of the platform 

hardware and software, that enable the users to discover the game.  (Zackariasson & 

Wilson, 2014). 
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The last actor of the ecosystem is the consumer, who uses the mobile device for other, 

competing,  actions  such  as  communication,  use  of  Internet  (for  email  and  social 

networking),  and  other  applications  including  music  and  videos.  Mobile  games 

compete with gaming on alternative platforms, PC and consoles, for the consumer's 

time. It  can  be  said  that  in  comparison  to  the  software  games  industry,  the  game 

publishers'  market  power  in  mobile  devices  is  counterbalanced  by  that  of  mobile 

operators, suppliers of application stores, and handset providers. This is due to the user 

relating the games with the brand of the handset, operator, or application store, what 

this means is that the game publisher loses some relevance.  (Zackariasson & Wilson, 

2014).  It is  this  relationship  between  the  game  titles  and  application  sores,  handset 

operators, and mobile operators, that lead to the idea that of network effects between 

the mobile games and others.  

All of this makes the mobile game ecosystem complex, and placing a mobile game in 

the market involves more steps than in other platforms. Specifically, mobile games are 

required to agree with layers of technical specifications. These specifications mostly 

affect  software  programming,  due  to  the  variety  existing  in  the  different  hardware 

parts, different operating systems, the possible applications that could be linked to the 

game, the features of network infrastructure technologies, and business model defined 

specifications. For the game developer the four parts of the networked game are: game 

engine, communication and control device, data network, and processing systems. The 

result  of  this  level  of  varieties  is  that  the  game  developers  will  choose  only  some 

platforms  so  as  to  be  able  to optimize their  chances  of  success  in  the  market  by 

concentrating resources.  (Zackariasson & Wilson, 2014).   

Due to how the costs, in transactions and development, would increase, many try to 

integrate activities. This gave rise to the concept of “platformisation” where the actors 

form groups out of all the needed parts to make the mobile game for a specific set of 

hardware  software,  and  techno-economic  specifications. This  decreases  transaction 

and development costs up to the point where the resulting platform is widely used by 

final consumers. Here the main actors are: 1. development environment, which is the 

set of tools used by game studios and publishers, 2. profile/context management, which 

manages  user  data  and  preferences,  3.  the  provisioning,  it  represents  the  reference 

point for where to get, subscribe and use the games, 4. billing of the games. Platform 



19 

dominance in the ecosystem can be achieved by controlling at least one of these roles. 

This has caused a new kind of competition where there are new platforms that attempt 

to  include  as  many  of  the  roles  as  possible.  Another  factor  that  has  aided 

“platformisation” is that there was an increase in the demand to have unrestricted and 

varied  choice  on  the  applications  and  content.  Furthermore, this  has  changed  the 

structure of the mobile industry, such as the isolated market model that was normal for 

mobile operators (Zackariasson & Wilson, 2014).  

2.5.3  Development of Software in Mobile 

Software for games, in mobile, is developed for a specific platform. Each platform has 

a differing way of dealing with developers and consumers. For example, Apple has a 

strategy that fits the closed model; Apple uses its own software development kit, SDK, 

in  addition  to  its  operating  system  and  hardware.  Apple  also  keeps  control  over 

applications’ features and development; as stated in the contract that developers have 

to  sign  in  order  to  distribute  in  the  platform,  Apple  can  take  away  an  application’s 

digital certificate. In contrast, Google has the strategy of open innovation model, in 

which the company subsides Android’s development while controlling the software; 

which means that Google keeps control over how the platform continues to evolve, but 

can remove an application. There are other mobile platforms as well, and they have 

used a similar approach. The platforms tend to share a similar structure. The structure 

has four main pieces: 1. mobile device and operating system, 2. application store, 3. 

the billing and control system, 4. SDK. The new element brought by mobile games is 

the application store. (Zackariasson & Wilson, 2014).   

In  the  beginning,  for  mobile  game  developers,  when  operators  had  closed  off 

platforms,  for  developing  applications  it  was  solely  possible  to  do  so  within  the 

platform. Then  after  2008,  what  the  mobile  game  developers  do  changed,  the 

developers became the main source of mobile software innovation. Furthermore, since 

success is defined by the quantity of applications and downloads, supplier, network 

operators,  and  platforms  are  all  in  competition  to  build  developer  communities  of 

strength. For mobile game development, there was an impact from application stores 

and platforms. Prior to the rise of platforms, the costs related to  its development and 

marketing were in the hundred of thousands of euros range, while those for a PC or 
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console game were in the millions, now with the new platforms these costs may have 

decreased. This has created low barriers of entry for mobile games, which has resulted 

in the creation of many small mobile game software developers, and a way to account 

for the large amount of potential gamers. (Zackariasson & Wilson, 2014). 

For  the  benefit  of  low  development  costs  and  existence  of  channels  directly  to  the 

consumer,  there  is  the  counterbalance  of  the  large  number  of  platform  choices 

available;  this  means  that  for  developers  who  want  to  work  with  several  platforms 

there are increased transaction costs. Therefore, platforms decrease cost by how they 

simplify  the  ecosystem,  while  costs increase  due  to  the  competition  between  the 

platforms. There is a similar kind of competition in the mobile games developments 

phase  where  innovations  in  mobile  platforms  originate  from  the  developers,  which 

causes  increased  competition  between  games.  Simultaneously,  this  increased 

competition between games makes marketing and advertising more important, which 

causes market power to move from developers to the platform owners and publishers. 

(Zackariasson & Wilson, 2014).  

Overall, for developers the gains come in the form of improved access to consumers, 

decreased  costs  on  development  and  distribution, higher  costs  in customization, 

lowered entry barriers, and decreased bargaining power with the platform owners in 

terms  of  business  model  and  technical  requirements.  Due  to  these  impacts  on  the 

developers,  there  is  both  consolidation  between  publishers  and  mobile  game 

development studios, and a decrease in size and greater fragmentation of development 

studios. “Consolidation” has the goal of achieving economies of scale; this is seeing 

when companies display consistency in their rankings, or are targets for acquisition by 

entertainment-focused  actors  that  are  relevant.  There  are  also  very  successful 

individual  developers  and  small  companies,  which  underscores  the  low  barriers  to 

entry.  The low costs means that developing for a minority of users could be profitable, 

but  such  a  long  tail  strengthens  the role  of  the  application  stores; this  is  due  to  the 

developers requiring a virtual market in order to reach the consumers.   (Zackariasson 

& Wilson, 2014). 

Game Developer Research has shown that developers with experience are increasingly 

founding their own small studios or develop games independently.  There is also the 
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case that big firms create their own strategies for entering the mobile game market. 

The strategy tends to include building its own development team, which can be created 

by using knowledge already existing in the firm, or by getting it from an outside source. 

If  such  a  strategy  becomes  normal  then,  if  mobile  gaming  acts  like  the  console 

industry,  then,  there  will  be  preference  towards  the  in-house  developers  over 

publishing  partners. (Zackariasson  &  Wilson,  2014). However,  in  Thomes’ (2015) 

work, the in-house development of games decreases the profits of the firm if it multi-

homes while the players singlehome. And in the case when players multihome as well, 

both act like monopolies, and the social welfare and benefit of the players increases. 

(Thomes, 2015). 

2.5.4 Challenges Faced by Mobile Games 

A future challenge could be that mobile games could exhaust the model of being used 

as a means to fill in free time. The adoption of mobile games by users has being shown 

to  have  increased after  mobile  broadband  and  smartphones  became  more 

widespread.  Another challenge would be due to new types of games, by using cross-

media in social networks and the making use of the situations and places where the 

games  are  played.  From  this  perspective, “mobile  multiplayer  games”  are  an  early 

form of gaming social network. “Social networks” add to the concept of gaming via 

making it possible to build a community surrounding the game and viral distribution. 

This combining of social networks, such as Facebook, and mobile gaming is aided by 

the integration of popular social networks in the mobile phone, and the appearance of 

the social networks, like Twitter, that are solely mobile. It has been shown that there 

is a positive correlation between the use of mobile phones and online social networking 

in intensity and use scope; those who use mobile phones more would use more time 

on social networking. Furthermore, it seems that users have a preference for using their 

already existing social network accounts in the mobile platform, instead of creating 

new  profiles. Challenges  in  the  mass  adoption  of  mobile  gaming  are:  privacy,  data 

roaming, and consumer protection. “Data roaming” presents a challenge because of 

the  associated  charges  that  impede  gaming  in  situations  where  it  would  have  a 

purpose. “Privacy” may not be specific to gaming, but it does impact the context. And 

as for “consumer protection” it is important due to previous mobile scams, and its mass 

adoption across different ages and education levels. The market power of the platform 
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owners means that they are the ones who negotiate with the mobile operators in order 

to  make  sure  that  the  mobile  communications  markets  have  the  platform's  device 

component. In addition, this means that the application stores shape the markets by 

impacting user's perception of both applications and mobile content; this is instead of 

the innovations coming from the developers. (Zackariasson & Wilson, 2014). 

Marchand  and  Hennig-Thurau  (2013)  mention  that  there  is  not  much  research  on 

smartphones  and  indirect  network  effects. However  on 2012's  fourth  quarter,  the 

largest expenditure in both Apple iOS App Store and Google Play Store was on games, 

which implies that the market structure is a complex one that is changing. It is due to 

the  extended  network  stakeholders,  consisting  of  hardware  providers, 

telecommunication companies, and operating system providers, that smartphones are 

impacted  by  complex  dependencies  and  have  more  opportunities  to  create  revenue 

than consoles. (Marchand & Hennig-Thurau, 2013). What is economically interesting 

about the changing market structure of mobile games is that what affects the demand 

for specific game titles is not solely the consumers' preferences and tastes, but also the 

platform where the game title is distributed. Which also means that platformisation, 

and  the  technological  requirements  of  a  platform,  will  affect  the  demand and  the 

software variety. Under the assumption that these factors affect demand for game titles, 

then there are network effects between mobile game titles and the platforms that host 

them; which is what is seeing between consoles and their game titles.  

2.5.5 Business models 

In the case of the traditional video game industry, game titles are given a fixed price 

with no restrictions on time to play the game. In contrast, online games can have  a 

model where there is a subscription fee where the consumer pays periodically in order 

to play.  Another model is a combination of the two models mentioned, in which the 

consumer  purchases  the  game  and  pays  a  subscription  fee  in  order  to  play  online. 

(Marchand  &  Hennig-Thurau,  2013). Anther  business model  is the  mobile  device 

manufacturer purchasing as a flat fee to pre-install the game. For pricing of the game 

there is, besides freemium, paid-for download, and ad-supported. (Lescop & Lescop, 

2014). 
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A  model  seeing  particularly  in  games  for  smartphones  and  social  networks  is  the 

“freemium” strategy; both digital services and products use this model as well. With a 

freemium strategy, games can be played for free, but with restrictions on available in-

game actions and time period for play.  In order to access these locked parts of the 

game, the consumers pay a fee. In a variation of this model, consumers make in-app 

purchases,  which  is  how  revenue  is  made,  which  could  be  the  extra  equipment  or 

characters, “virtual goods”. These in-app purchases are meant to improve the gaming 

experience, which is utility, and improve performance of the player. In addition, there 

are games where the player can unlock such features either by paying or by earning 

in-game currency. The sale of these virtual goods was $14.8 billion for 2012, which 

was 22% of the revenues for software and hardware together; it was doubled what it 

was on 2010. A challenge faced by the freemium strategy is being able to identify the 

critical threshold where the free portion of the game creates a large user base thereby 

creating  direct  network  effects,  while  the  portions  that  have  to  be  paid  for  generate 

revenue. (Marchand & Hennig-Thurau, 2013). 

Another way of gaining revenue is through in-game advertising. This is a two-sided 

market where the game is the mediator and the customers and advertisers are the actors. 

There  are  static  in-game  advertisement,  which  are  like  product  placements  in  other 

forms of entertainment, and dynamic in-game advertising, which allow for tailoring 

for characteristics of the consumers. (Marchand & Hennig-Thurau, 2013). 
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3 NETWORK ECONOMICS 

3.1 Industrial organization theory of oligopoly with fringe  

The  video  game  market  has  the  characteristic  of  having  an  oligopoly  structure,  as 

shown in  figure  4 where  there  are  game  producers  taking  up  a  comparatively  large 

share  but  none  greater  than  13%  of  the  market.  Also,  between  platform  providers, 

game publishers,  and  consumers  there  are  indirect  network  effects. (Marchand  & 

Hennig-Thurau, 2013). 

In an oligopoly there is a dominant firm and several smaller firms. As explained in the 

OECD’s Glossary of Statistical Terms, a dominant firm would have 40% or more of 

the market share, and able to independently set prices. The reason it is an oligopoly is 

that there are several small firms of different sizes, which are called the “competitive 

fringe”. The competitive fringe not only refers to the already-existing smaller firms, 

but also to potential entrants. Although the dominant firms is able to choose its price, 

and therefore its output, it does take into account what the competitive fringe will do. 

(OECD Statistics Directorate). In the case of the gaming industry, as shown in figure 

4, none  of  the  companies  have  a  market  share  close  to 40%,  but  there  are  firms  of 

varying  sizes. Based  on  the  explanations  by  Zackariasson  and  Wilson  (2014)  and 

Marchand and Hennig-Thurau (2013), the game industry has market leaders but do not 

appear to set prices independently. This could be because of the level of competition 

resulting from the low barriers to entry.  

Regarding business models, the traditional method to gain revenue was via sales to 

consumers, now there are alternatives and complementary methods. When looking at 

game publishers, according to information from 2011, the top ones are Microsoft, Sony 

and Nintendo; these three are also the top hardware manufacturers. The concentration 

is  lesser  than  that  seeing  in  other  forms  of  entertainment. (Marchand  &  Hennig-

Thurau, 2013). 
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Figure 4 Market Share of Games in Consoles (adapted from Marchand & Hennig-Thurau, 2013, 
page 146). 

3.2 Information goods 

“Information technology” are products that can be re-produced for almost zero cost, 

and is distributed worldwide at light speed, in addition it does not deteriorate.  This 

product consists of “bits”, analogous to how material goods are made of atoms. It is 

these characteristics that create the need for new economic analysis. What determines 

how markets function is the preference of the individuals, technology of production, 

and structure of the markets. (Varian, 2010).  

The economic models relevant to information technology are: economics of networks, 

switching costs, and rights management. Information technology is used in systems, 

which  consist  of  several  components.  The  components  are  normally  provided  by 

different firms,  and will only have value if the components work together. As is shown 

in how demand for one component depends on the system’s total price. Assuming it is 

for two components then,  demand is given by : 

!(#$+#&)                                                                                                      (1) 

where D is total demand, #$ is price for component one, and #& is price for component 

two (Varian, 2010). 
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The fact that value of a component is enhanced when there is another component of 

the system, means that these components are “complements”. Regarding competition 

between the component providers, these need to pay attention to both the providers 

and their complements. The optimal price choice for each firm, derived from equation 

2, depends on its expectations of what other firms will charge for the components being 

satisfied, making the optimal price Nash equilibrium:  

max
+,

(#$−.$)!(#$+#&)−/$                                                 (2) 

max
+0

(#&−.&)!(#$+#&)−/&  

!(#)=2−3#  

where .$ refers to marginal cost of component one,  /$refers to fixed cost in component 

one, .& is marginal cost of component two, /& is component two’s fixed cost, and !(#) 

is the demand function. (Varian, 2010). 

Assuming that marginal costs are small enough that they do not affect the results, then 

after solving for the marginal revenue and then the profit maximization, the price at 

Nash equilibrium is: 

#$=	#&=	
5

67
  

Which  is  the  profit-maximizing  prices for  each  firm,  if  each  independently  and 

unilaterally sets its own component’s price.  (Varian, 2010) 

The price for profit maximization is less in the case of an integrated firm than when 

the firms are independent. Which means that the consumers have a greater surplus and 

the firm's profits are greater.  When the firms are independent, and prices are set in an 

independent  manner,  the  prices  are higher  in  comparison  to  the  case  of  joint 

profitability. When  it  is  sold  as  an integrated  bundle,  then  there  is  revenue  sharing. 

(Varian, 2010). In the case of a monopolist who has several products, selling bundles 

made up of unrelated goods can result in profit because selling a large amount of goods 
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as  a  bundle  makes  predicting  valuations  by  consumers  easier;  the  result  is  more 

efficiency and profits (Bakos & Brynjolfsson, 1999). The model for the relationship 

seeing  between  the  complementors  is  called “commoditize  the  complement”. 

Decreasing the price of one firm's components, increases the other firm's revenue. One 

way  of  getting  one  firm  to  lower  the  price  is  if  the  other  one  is  by  intensifying 

competition via standardization. Doing this results in a downward pressure of the price 

of  the  total  system  for  the  end  user, which  makes  demand  for  the  components 

increase. (Varian, 2010).  

Due  to  how  components  in  a  system  are  complementary,  changing  between 

components  would  involve  switching  costs;  which  is  significant in  information 

technology.  When  switching  costs  are  great,  and  this  makes  changing to  another 

system improbable, then there is “lock-in”. In the case of a user who is locked-in, he 

or  she has  a  highly  inelastic  demand, meaning  that when  prices  are  increased  the 

consumer surplus decreases. Despite the risk of lock-in, there is competition between 

the suppliers of systems. This causes prices to go down for the “initial purchase”. Due 

to lock-in these initial consumers will be a source of steady revenue in the future. The 

existence of switching costs also means that the providers of the system can charge 

higher prices in the following period, and also high competition to get these customers 

in  the  beginning.  In  the  long  term,  however, getting  and  keeping  customers  is 

influenced by service quality. (Varian, 2010).                   

3.2.1 What makes games information goods 

As a good, video games can be considered as “software”. By definition, software is 

made of digital bits, which are downloaded into a computer's storage. “Software” can 

refer to video and audio disks that are inserted into players,  and is made up of software 

packages that carry out different tasks commanded by the user. It is the software that 

issues  commands  to  the  hardware  part,  and complete  tasks  given  by  the  user.  All 

software can be substituted, modified, or upgraded, and are produced by firms that are 

usually  independent  of  the  hardware  providers.  This  makes  the  software  packages 

be “supporting  services”  to  the  hardware, and therefore  the  value  of  the  hardware 

increases as the variety of software supporting it increases. Therefore, the consumers 

are assumed to get utility from the variety in supporting services of the hardware or 
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operating system that they use. This is as opposed to network externalities, in which 

case utility would come from the number of users of the same hardware or compatible 

one (Shy, 2001). In addition, currently video games can be downloaded directly in the 

hardware where they are played. It is this link between the software and the platform 

that games are played on that creates network effects, and lead to treating game titles 

as software.  

Refining the definition of what “software” is, it is a type of “information good”. This 

type  of  good  has  different  characteristics  as  compared  to  manufactured  goods. 

“Information”  can  be  defined  as  an  item  that  can  be  digitized. (Shapiro  &  Varian, 

2010).  For  such  goods  complementarity  is  important  because the  consumer  of  one 

product  has a  likelihood  of  been  interested  in  another  product;  which  results  in  the 

producers  of  one  product  selling  the  list  of  consumers  to  producers  of  the 

complementary good. (Shy, 2001).  

Strategies used by suppliers of information goods have a basis on the differences in 

how consumers value these goods. In addition, the cost structure of information differs 

from others; it is costly to both create and assemble. “Information” has higher costs 

during  the  production  phase,  but lower  when  reproducing,  which  means  high  fixed 

costs and lower marginal costs. Therefore, producing the first copy carries a high cost, 

while  creating  more  copies  has  a  negligible  cost.  Such  a  cost-structure  implies  that 

cost-based pricing does not work for information goods, and that prices should be set 

according to how the consumer values the good; due to this being subjective, the result 

is differential pricing. (Shapiro & Varian, 2010). This is the case with online gaming, 

where  the  players  decide  whether  or  not,  and  which bundle,  to  purchase  of virtual 

goods (Wu, Chen, & Cho, 2013). 

Further  refining  how  games  fit  within  information  goods,  there  is  the  concept 

of “experience goods”. This is a good that has to be experienced first and then become 

valuable to the consumer, therefore an information good is an experience good each 

time  it  is  consumed. Which  also means  that  a  consumer  buys  a  product  each  time 

without  knowing  whether  or  not  its  value  is  greater than  what  is  expected  from 

it. (Shapiro & Varian, 2010). 
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Strategies developed in order to get consumers to purchase such goods are browsing, 

reputation, and branding. In the case of branding and reputation, it is the image that 

impacts the other two. In competitive strategy, competitors, suppliers, consumers and 

firms  selling  complementary  goods  are  all  relevant. This  dependence  on  systems 

means  that focusing on  both  collaborators  and  competition is  required.  Another 

relevant factor is timing, which is important in the information industry due to how 

important critical mass is, expectations, and the speed with which technology evolves. 

A  system  becomes  more  desirable  when  there  are  suppliers  of  complements,  and 

competitors give customers the certainty that they will not be taken advantage when 

being  locked  in. (Shapiro  &  Varian,  2010). In  the game  industry,  this  points  to  the 

network effects where the platform where the game is played, the distribution platform, 

and the game title variety, all together create an ecosystem. In addition, the concept 

that a system becomes increasingly valuable due to there being complementary goods 

and competitors is seeing in how sales of consoles are affected by their life-cycle and 

number of game titles available; at the peak of the sales, there were more game titles 

available,  and  as  the  consoles  became  older  this  number  started  to  increase  at  a 

decreasing rate. (Clements & Ohashi, 2005). 

3.2.2 Costs and pricing 

With  information  goods,  the  main  part of  the  fixed  costs  involved  in  producing 

information is sunk costs. Sunk costs are usually paid prior to production, in addition 

there  are  also  costs  for  promotion  and  marketing.  Marketing  and  promotion  are 

important for information goods because customer's attention is scarce. As for variable 

costs, the marginal cost does not increase, regardless of how many more copies are 

made. With information goods there are no limits to producing additional copies, and 

the  unit varaible costs  stays  about  the  same.  These  characteristics  are  what  allow 

for high gross profit margins. (Shapiro & Varian, 2010) 

Information markets are not like competitive markets where different suppliers cannot 

impact prices. Due to the characteristics of greater sunk costs and lower marginal costs 

in information goods, the two possible structures are: 1. dominant firm, which has a 

cost advantage due to economies of scale and size of the firm, 2. differentiated product, 

is one where firms produce the same product but with variations. (Shapiro & Varian, 
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2010).  In the case of software, the average cost of production is always greater than 

the marginal cost regardless of the output level. This also means that when the average 

cost approaches the value of marginal cost, the output approaches infinity (Shy, 2001). 

In order to decrease average costs for information goods, the sales volume needs to 

increase. With software it makes sense to have localized versions because it allows the 

producers  to  have  a  larger  market,  and  to  be  able  to  have  different  prices  so  as  to 

maximize  revenue.  This  is  related  to  the  strategy  of “versioning”,  where  the 

information product offered to different segments has different versions. This aids in 

understanding  demand  and  how  the  market  is  divided  across  segments.  The  profits 

depend on the total value created for the customer and the fraction of that total that can 

have a return in the form of charged fees. This means that in order to maximize profits 

a firm needs to create as much value as possible, and charge fees for as large a fraction 

of the value as possible. Versioning is highly specific to the product, and so there are 

as many characteristics available to version as there are in the product. By providing a 

menu of products, and seeing which ones customers choose, provides a firm with a lot 

of information on the customers. (Shapiro & Varian, 2010). 

Since  profits  in  such  a  market  depend  on  the  total  value  for  the  customers  and  the 

fraction of that which is monetized through fees, then to maximize profits the firms 

needs to make both of these as large as possible. This further leads to firms to create 

versions  specifically  for  different  groups  of  customers,  and emphasizing these 

differences through design of the different versions; both of these principles maximize 

the total value. The case where the customer selects from different versions according 

to their needs is called “self-selection”. The way to creating different versions of the 

product is by defining which characteristic of the product is highly valued by one group 

and of little value to another. After this, the firm creates versions of the product that 

are noticeably different in ways that appeal to the different groups. This pricing system 

works  because  the  different  groups  place  differing  values  on  the  specific 

characteristics. As an additional point, “information” tends to have the higher value 

the more recent it is. In this case it is what makes customer groups differ in how eager 

they  are  for  specific  information,  which  creates  the  versioning  method  of  “delay”. 

Another instance where versioning works is with user interface, where the difference 
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comes  in  how  having  an  elaborate  or  complex  interface  affects  users being  able  to 

make use of the information product. (Shapiro & Varian, 2010). 

Another  example  of  versioning  is  that  of  the  “features  and  functions”.  In  this  case, 

different  market  segments  place  different  values  on  the  type  of  functions  that  the 

product has. Another characteristic is “comprehensiveness”, which is the depth of the 

provided information. There is also “annoyance” which is used with products that are 

free and encourage payment in order to stop some kind of pop-up, such as a screen at 

the beginning of a session or breaks within a session. And “technical support” as an 

additional  service  to  a  product  that  is  offered  for  free;  this  strategy  has  the  risk  of 

making  customers  think  of  the  product  as  low  quality  if  technical  support  is  really 

needed, and it could cost to the point where it could be difficult for the firm to provide 

it. (Shapiro & Varian, 2010). 

Versioning of  information  has  the  special  features  as it  generally  costs the  same  to 

distribute both versions of the good. However, producing the lower quality version, 

could carry extra costs due to the cost of adding features to the higher quality version. 

In  deciding  how  to  segment  the  markets,  the  firm  needs  to  decide  whether  or  not 

subdivision of consumers is natural, and that the preferences are different enough to 

want products of differing quality. Another way is by looking at the attributes of the 

product and then segment the market accordingly. When deciding how many versions 

to create, it is better for revenue to have three of them; this creates “extreme aversion” 

because consumers will want to choose the product that best fits them which makes 

the extreme versions look unappealing. In this case, the product that a firm aims to sell 

is the middle one; the compromise decision. Another versioning method is “bundling”, 

where  distinct products  are  sold  as  a  package,  and  are  also  available  as  individual 

products.  This  can  increase  the  value  the  firm  can  get  from  customers,  where the 

bundling decreases the dispersion in different groups willingness to pay. (Shapiro & 

Varian, 2010).  

The  previously  mentioned  characteristics  of  information  goods,  and  versioning 

strategy  explain  what  is  observed  in  the  video  game  industry.  When  looking  at  the 

application stores, there are different types of games, and each game itself can come 

with different versions and prices; for example, one game could be the full-version, 
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and the other a version with only the first few levels. As an example of versioning, 

mobile games are mostly free to play and include items for purchase that give a better 

gaming experience by shortening waiting time or giving more chances for winning. 

Another  reason  why  mobile  gaming  has  this  price  structure,  is  that  the  platform 

owners, who produce the hardware and/or the application store, get their revenue from 

the sale of the platform and so subsidize the software developers (Hagiu, 2004).  

3.3 Network economics 

3.3.1 Definition and characteristics 

“Network  economics”  refers  to  the case  where  value, i.e. the  utility which  the 

consumers gain, from a product or service is based on the product itself, but also by 

the total number of users (Shy, 2001).  A network is made up of nodes connected by 

links, in the structure several components are required to be able to provide a service. 

(Economides,  1996). The  characteristics  that  make  markets  of  network  products 

different from other markets are that they have: 1. complementarity and standards, 2. 

Compatibility and consumption  externalities,  3.  lock-in  and  switching  costs,  4. 

economies of scale that are significant in production. (Shy, 2001). “Complementarity” 

describes goods that have to be consumed in conjunction with other products to have 

value, and  so consumers  need  to  purchase  the  system.  Within  the  system  the 

complementary products need to be compatible, that is to operate on one standard. The 

fact that the firms producing these products need to agree on a standard means that 

there is the issue of coordination, i.e. there is the possibility of antitrust issues because 

coordination can lead to price fixing. (Shy, 2001).   

As for “compatibility”, it refers to the situation where two machines can work together. 

This  definition  can  mean  a  number  of  different  things.  Including  that  one  of  the 

machines can use all the software written for another firm's machine, or that the files 

made by one machine's software can be read and processed by a machine of a different 

brand, and another definition is that compatibility exists if the machines can be linked 

to the same products. The difference rests in the degree of compatibility, which are 

“strongly compatible” when brands are on the same standard, “downward compatible” 

when the newer version has compatibility with the older version the other way around 
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might not be, and “one-way compatible” when a machine can read the files created by 

a competitor's machine but not vice versa (Shy, 2001).   

Going into more detail in the concept of “complementarity” along with networks, is 

that the network can be classified as “one-way” or “two-way” according to how the 

structure is interpreted.  “One-way” describes services where going from one node to 

the other (or between two different endpoints in the network) is the same, or one of the 

directions is not economically logical, or is not feasible. (Economides, 1996). Stated 

another way, in this network the any group of components do not create a composite 

good that is demanded, and so no utility is created, also if two composite goods share 

common  components  then  are  substitutable.  On  the  other  hand,  “two-way”  is  a 

network where each consumer is identified with a node, and the components cannot 

be substituted with those that share a component (Economides & White, 1994).   

As such, complementarity between the components is particularly important, and also 

seeing  in  goods  in  non-network  industries.  Furthermore,  there  is  the  fact  that 

“complementarity” exists because “compatibility” does. There is the concept that two 

vertically related industries are the same as a one-way network, and that there some 

network  and  vertically  related  goods  that  are  instantly  compatible  due  to  their 

properties. However, there are complex products where being compatible is possible 

only  when  the  actors  adhere  to  technical standards  of  compatibility.  Due  to  this 

requirement of keeping with standards, firms can make products meet compatibility 

with other products to a degree. (Economides, 1996).  

The  second  characteristic of  network  products is “externalities”. “Network 

externalities” is an externality where one consumer's utility is dependent on how many 

consume the same good (Varian, 2010). This term can also be defined as referring to 

both productions externalities and positive consumption. Where an externality means 

that  a  good’s  value increases  with what  is  expected  to  be  the  demanded  amount 

(Economides, 1996). Related to “externalities” are the concepts of direct and indirect 

effects, which indicates how a good’s value is affected by the number of users.  

An indirect effect for network externalities comes from complementary goods. In this 

case, demand for one of the goods depends on level of demand for the other one, and 
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vice-versa. (Varian, 2010).  Whether or not the externality is indirect or direct depends 

on  the  network structure.  It  is “direct” if  the  customer  can  be  identified  by  a 

component, and by extension a two-way network. In the case of a one-way network it 

is “indirect”,  when an  additional  customer  creates  externalities  for  the  others  by 

increasing demand for all the components and so adding new products; this points to 

the potential to increase the variety available due to economies of scale. (Economides, 

1996).  

Since consumption of information goods requires compatibility with other products, 

the externality is called adoption/network externalities. The firms' market behavior is 

affected  by  the  standard-adoption  effects.  The  market  outcome,  which  is  the 

consumers taking up a new standard, is dependent on how the consumers' expectations 

regarding the size of the user network is. This implies the multiple equilibria where 

one such equilibrium is where all the consumers takes up the new technology, and the 

other where none of the consumers take it. “Adoption externalities” implies that there 

is  a  critical  mass,  meaning  a  minimum  user  number  is  required  for  getting  all  the 

potential users to take up the technology. (Shy, 2001).   

As  for the  characteristic  of  lock-in  and  switching  costs,  they  come from  the  costs 

associated with changing to another technology, and the costs that would be borne by 

production  firms due  to reliance  on  the  standards  in  production. The difficulty  in 

changing to another service or product means that the consumers are locked-in, the 

degree of which is calculated by the cost of changing to another technology or service. 

The existence of switching costs for locked-in consumers impacts price competition 

by making  a  firm  increase prices to  the  point  where  the  price  difference  with  the 

competition equals the switching cost. As for the case where the consumers are not 

locked  in, the  firms  will  compete  for  these  consumers  by  providing  discounts, 

complementary services and products for free. Such a strategy has the goal to not only 

get the consumers to buy the product or service that first time, but also to result in a 

lock-in situation. The reason why getting this result is important for firms, is that when 

a  technology  has  accumulated critical  mass,  which  is  the  number  of  locked-in 
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consumers, then the firm has an installed base of consumers. (Shy, 2001). After that 

there will be network effects, and adoption of the technology. 

Figure 5 Network size and willingness to pay (adapted from Varian, 2010, page  680) 

3.3.2 Pricing and profit characteristics 

The significant economies of scale exhibited by the network products, are the result of 

the first product having a very high sunk cost, and the following copies having almost 

no  cost  for  reproduction.  These  two  characteristics  mean  that  the  average  cost 

functions decrease sharply with the amount of the product sold. Furthermore, such an 

average  cost  function  and  marginal  cost  means  that  there  would  be  no  competitive 

equilibrium which means that the firms are not price-takers and there is a dominant 

leader. Adding to this, is that these markets would not work as competitive markets, 

and so are not price-takers. (Shy, 2001).  

In  the  case  of “pricing”,  its relationship with  the number  of  users  is defined by  the 

marginal  willingness  to  pay,  which is  the  price,  by the  individual. If  the  number  of 

consumers who are part of the network is low, then the marginal willingness to pay is 

low because of the low benefit that comes with joining the network. In a similar way, 

when the network is large then there is a low marginal willingness to pay because those 

with the higher marginal willingness are already part of the network and those who are 

not see little value in joining the network. This link between network size and marginal 

willingness  to pay  is  illustrated  in  figure  5. (Varian,  2010). To  it, we  can  add the 

assumption that the good has constant returns to scale technology, so the supply curve 

would be a flat line where price is the average cost. (Hagiu, 2004). 
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Furthermore, the demand-supply model of figure 5 has three intersection points. The 

first one, from the left, is when the number of users and price are both zero. The middle 

intersection  point has  a  small number  of  consumers due  to  the  expectation  that  the 

network will not be large, making the price low. The third intersection point has a lot 

of consumers and the price is low because the marginal user does not value it highly. 

If model dynamics is added to the case, then the market size will move in the same 

direction as the willingness to pay, which results in the second equilibrium point not 

being stable. Then, in order for the equilibrium to move away from the first equilibrium 

point there needs to be a cost decrease which leads to a critical mass. It is after reaching 

critical mass that the network grows at a fast rate. (Varian, 2010).  

Economides (1996) shows  that if  the  quantity  of the  good  supplied depends  on  the 

expected value to be sold, then the curve relating price to the expectations of sales is 

concave with multiple equilibria with the demand curve, such as in Figure 6. For a 

large number of sales the price decreases, and the expected demand increases with a 

small  number  of  sales  when  the  following conditions  hold:  1.  in  a  network  of  zero 

every consumer's utility is zero, 2. with very small networks there are large and instant 

external benefits from network growth, 3. there is a high density of users who are both 

indifferent to becoming members of a network of zero and have a high-willingness-to-

pay. It is when the expectations demand increases for a small number of sales that it is 

said that in perfect competition the network shows positive critical mass. (Economides, 

1996).  

Also, if there is a constant marginal cost that decreases in a parametric manner, like 

that in Figure 6, then that means that the network begins with a positive and significant 

amount of sales. For lesser marginal cost values there are three possible network sizes: 

1. size zero, 2. unstable size at the first horizontal intersection with the price line, 3. 

Pareto  optimal  size,  and  stability,  at  the  largest  intersection  with  the  price  line. In 

Figure 6 the demand value that is the positive and significant value at the beginning is 

at the intersection point between !6 and #(8,8), which coincides with point “ 8:” and 

“ ;:” (marginal cost at 8:). The multiple equilibria phenomena is directly due to the 

coordination  problem in  network  externalities,  in  which  it  is  logical  to  assume  that 



37 

Pareto  optimality  will  result.  When there  are network  externalities,  then  perfect 

competition gives inefficient results, which is due to the marginal benefit for society 

from network expansion being greater than the benefit that the firms gains. In the end, 

perfect competition results in a network that is smaller than the optimal for society, in 

the case that marginal cost is high the good will not be provided even if is socially 

optimal. (Economides, 1996).   

3.3.3 Compatibility and incompatibility  

In the case of a monopoly hardware firm, the price charged increases with consumers' 

preference for software variety, their income, and the number purchasing the hardware. 

On  the  other  hand,  the  price  decreases  when  development  cost  of  the  software 

increases. Which is because it decreases the software variety for the hardware which 

decreases its utility; this means that the maximum price the monopoly can set for the 

hardware is lesser. As for the effect on software variety, the value increases with the 

consumer number and their income, but decreases as it becomes more valued; this is 

due to how the firm increases the price of the hardware, and so cause a decrease in 

c,p 
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Figure 6 Fulfilled expectations demand and price (adapted from Economides, 1996, page.681). 
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expenditure, which decreases software variety. Stating this in another way, when the 

consumers  value  software  variety  more  highly,  this  increases the  surplus  that  the 

hardware  provider  can  get.  As  for  the  case  of  a  duopoly  provider  of  hardware,  the 

consumer's utility is additionally defined by their brand preference. In the case where 

in equilibrium the two brands are consumed, they need to be sufficiently differentiated. 

Also, this level of differentiation means that there is a limit to how desirable software 

variety is. If this was not the case, then software variety would be so desirable that 

with incompatible systems only one brand is purchased, and so variety is maximized 

with all written for one brand of hardware. (Shy, 2001) 

For  a  monopolist that  cannot  price-discriminate,  it  will  support  a  network  that  is 

smaller in comparison and set prices higher than at perfect competition. The reason is 

that  since the  monopolist  wants  to  maximize  profit,  it  has  the  incentive  to  restrict 

production. This incentive is greater than its influence over expectations, which would 

result greater production. For these reasons, the total surplus and number of consumers 

will be lower than at perfect competition. (Economides, 1996). 

With  incompatible  systems,  an  increase  in  the  consumer  preference  for  software 

variety decreases the profit and prices of hardware of the different brands. In addition, 

the  greater  the  degree  of  importance  given  to  software  variety  for  each  brand,  the 

greater the competition between the brands. This is due to how when software variety 

is  more  important,  the  hardware  providers  compete  in  price  so  as  to  get  more 

consumers. This in turn causes an increase in software produced for their hardware.  

When  the  consumer  number  increases,  the  profits  decrease  if  there  is  enough  value 

given  to  software  variety.  As  for  profits  and  prices,  they  would  increase  when  the 

degree of importance for software variety increases and decreases when development 

costs  increase. (Shy,  2001). In  the  case  where oligopolies produce  goods  that  are 

incompatible, all the firms work under their own standards. There are benefits for a 

firm changing to compatibility, in addition to there being greater output at the industry 

level, if: 1. there is strong marginal externality, 2. there is a large coalition to join, 3. 

due to the already-existing size, the firm does not significantly increase competition. 

On the other side, a coalition gains benefits when a firm takes up its standard if: 1. 

there  is  strong  marginal externality,  2.  the firm  taking  up  the  standard is  large,  3. 

competition does not significantly increase. It is interesting that the two latter criteria 
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for  the cases do  not  coincide,  which  results  in the  equilibrium  coalition structure. 

(Economides, 1996).  

For compatibility, Cournot oligopolists that produce components that are compatible 

have influence on expectations. This means the assumption that all the oligopolists sets 

expectations of their own output and take other's output as given. It is argued that when 

the costs for all the firms to getting to compatibility is lower than the consequential 

rise  in  profits,  then  it  is  socially  beneficial  for  the  industry  to  get  to  compatibility. 

Despite this, it is possible that the cost for reaching compatibility is greater than the 

profit increase, meanwhile the costs are less than the increase in total surplus. In this 

case  the  compatibility  at  the  industry  scale  will  not  take  place  while  it  is  socially 

optimal. If a change occurs that results in less than full compatibility, then the private 

incentives  leading  to  standardization  are  either  inadequate  or  excessive  due  to  the 

changes to output. As shown in figure 7 a firm will first decide on technology, that is 

compatibility  or  not,  followed  by  deciding  on integration,  and  finally  price 

competition. Which shows that “compatibility” as a choice is less flexible compared 

to integrations decisions (Economides, 1996).  

 

 

In addition, when there is the possibility for conflict on incentives for compatibility, 

that are based on the demand and price of a firm's own product as related to another 

firm's product, the result is that incompatibility takes place. This is the case for zero-

one  decisions  (either  compatibility  or  incompatibility)  and  those  of  partial 

incompatibility.  Also,  if  there  is  a  price  increase  in  a  component  that  decreases 

demand, then with incompatibility the loss in profits is greater than with compatibility 

because the sale of a system is lost rather than a single component. This also means 
Figure___:  3  stage  game (adapted from  Economides,  1996, p. 

688) 

Figure___:  3  stage  game  (adapted from  Economides,  1996, p. 

688) 
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Figure 7: 3 stage game (adapted from Economides, 1996, p. 688) 
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that profits have greater price elasticity in incompatibility, and so will choose lower 

prices. (Economides, 1996). 

When  there  are  strong  network  externalities,  a  monopolist  who  holds  a  technology 

exclusively, has an incentive to welcome competitors and subsidize them. In order for 

network externalities to be the result, high output is a requirement. Such higher output 

would take place if the monopoly, who is constrained on the output produced, would 

license the technology and invite other firms to enter and compete with it. There are 

two effects coming from the invitation to join the market and the output increase, 1. 

competitive effect, and 2. network effect. The first one is the increase in competition 

due to the greater number of firms. The second is higher willingness to pay and price 

due to the expected sales being higher. There is also the structure where there a firm 

holds a monopoly over an important link for a service, which is a natural monopoly; 

as shown in figure 8. This link is called “essential facility” or “bottleneck facility”. 

This means that a monopoly can cause a foreclosure by not allowing access to the link. 

For an integrated firm, it is better to give the opponent a vertical price squeeze, and 

charging  it a  higher  price  for  the  use  of  the  link  than  what  it  costs  to  itself. 

(Economides, 1996)  

 

 

 

The kind of network economics discussed in this part are “direct” ones.  In the case of 

video games, direct network effects are seeing when the utility of a game title increases 

due to an increasing customer base. For instance, this is the case with games that are 

played online with others, such as massively multiplayer online games, MMOGs. In 

MMOGs,  the utility  the  players  get  from  playing is  determined  by  the  quality  and 

quantity  of  the network made  up  of  users. (Marchand  &  Hennig-Thurau,  2013) . 

Figure 8 Bottleneck Facility (adapted from Economides, 1996, page. 692 

Figure 8 
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However, online games also have other types of network effects, which are: positive, 

negative, local, and crossed (Wu;Chen;& Cho, 2013). 

3.4 Indirect network effects in video games 

Marchand  and  Hennig-Thurau  (2013)  mention  that  there  are  several  studies  that 

emphasize how the video game market has two sides, and that platform sales and game 

title sales are connected by indirect network effects. These concepts are connected by 

how in most  cases  where  markets  have indirect  network  effects,  they are  also  two 

sided. With two sided markets, as explained in section 2.3, the benefits to each side 

are  affected  by  the  other  side.  In  the  case  of  video  games,  one  side is  where  the 

hardware  provider  sells  to  consumers, and  in  the  other  side  is  where the  hardware 

provider sells licenses to game developers; the platform which needs to get the two 

sides to work with it is the hardware provider. Here a console with a greater number 

of  players attracts game  developers,  and  game  developers  with  more  players is 

attractive to the hardware provider. The indirect network for this case is seeing when 

a rise in the number of game titles causes the console’s value to players to increase, 

and this event can affect the variety of game titles by influencing developers to create 

more. (Marchand & Hennig-Thurau, 2013).  

3.4.1 Network economics and information good characteristics in games 

Connecting the concepts of network economics with information goods' characteristics 

along  and  strategies,  the  result  can  be  applied  to  the  video  game  industry.  As 

previously  mentioned,  there  are  network  effects  between  the  game  titles  and  the 

platforms they are played on. There is previous research done on the traditional video 

game industry, where between the variety in game titles and consoles there are indirect 

network  effects (Clements  &  Ohashi,  2005).  Although  the  video  games  played  on 

consoles  are  different  from  mobile  games  in  terms  of  business  model,  target 

consumers, and technological specifications, there should be network effects between 

the variety in mobile game titles and the platforms they are played on. This is because 

mobile games still have the characteristics of information goods and the platforms they 

are played on act in a similar way to consoles. In addition, Liu, Mai and Yang (2015) 
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used online games ratings to explore the network effects for MMOG, which supports 

the idea that network effects are present when game titles come in different formats. 

In the video game system is made up of the hardware, that would be the video game 

console, and the software, that is the game titles. The hardware firms can both design 

and  manufacture  the  hardware,  and  then  earn  licensing  fees  from  the  producers  of 

software. There are independent firms that create software for multiple consoles. For 

leading consoles, most of the titles come from independent software publishers. Based 

on  the  information  of  the  paper,  as  a  given  console  becomes  more  dominant,  the 

installed  base  size  and  the  software  variety  both  increase,  with  the  opposite  taking 

place as the console turns obsolete. (Clements & Ohashi, 2005). In order to determine 

the software variety, it is required to define its characteristics, such as that it is made 

up of software writers who write packages for a specific operating system. Here, the 

fixed cost of developing the package is cost of writing and debugging the software, 

and selling it. This relationship led Shy (2001) to the assumption that the variety of 

software is defined by total consumer expenditure on the given software divided by 

the  development  cost  of  the  software.  In  addition,  this  means  that  a  decrease  in the 

price of hardware means that more is spent on software by the consumers, which in 

turn increases the variety available. (Shy, 2001). 

The consumer's utility from using the hardware is defined by the number of software 

available, how important variety is, and the price per hardware unit. Therefore, there 

is interaction between the decision of taking up a console and the decision to supply 

software. Looking at the indirect network effects in the video game systems market, a 

“system” is made up of the hardware, in this case the console, and software, that is the 

game titles. At the beginning of the product cycle of the console, introductory pricing 

is effective, and later on expanding on software variety is effective. There is inertia in 

the software market, which implies that software providers keep on making use of the 

already-existing hardware users after demand for it has decreased. In the case that the 

quality and price are equal for different consoles, then the consumer chooses the one 

with the highest variety in game titles. (Clements & Ohashi, 2005). Such consumer 

behavior, where software variety affects the utility gained from the hardware, is seeing 

in network effects between software variety and choice of which hardware brand to 

purchase. For product management, the indirect network makes the implication that 
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there  is  benefit  for  a  console  provider  when  it  has  exclusive  game  titles;  this 

is “singlehoming” in contrast to “multihoming”. (Marchand & Hennig-Thurau, 2013). 

 For the game titles though, singlehoming limits potential sales because this means not 

reaching  other  platforms'  installed  bases.  In  addition,  multihoming  has  a  negative 

effect on the console sales, but this is lessened with console age and market share since 

these  two  factors  decrease  a  consumer's  uncertainty. This  requires to  know  under 

which circumstances, or incentives, providing exclusive games would be attractive to 

game  developers.  The  console  providers  are  finding  other  ways  to  increases 

exclusivity,  an  example  is  providing  other  entertainment  content  and  online  user 

networks.  By  offering  this  kind  of  network,  the  switching  costs  increase,  and  so 

replacing indirect networks with direct ones.  (Marchand & Hennig-Thurau, 2013) 

3.4.2 Product cycle and pricing games 

Due  to  the  fact  that  high-tech  products  have  short  product  cycles,  it  is  relevant  to 

understand  the  different  impacts  of  indirect  network  effects  over  the  given  time 

horizon. In such a market, “penetration pricing” is viewed as a good strategy, which is 

practiced when the supplier of hardware provides a lower introductory price in order 

to build a base of users. This leads to greater software variety and higher willingness 

to pay for hardware at a later stage in the product cycle. The installed hardware base 

and the software variety are both endogenous factors and are market outcomes. Due to 

the endogenous characteristic, the indirect network effect is the interaction between 

console purchase and software supply decided by game providers; there is consumer 

benefit from the market for the complementary good. There is use for applying indirect 

network effects to video game market because the technologies are changing, and so 

one  standard  has  dominance  until  an  improved  standard  takes  over. (Clements  & 

Ohashi, 2005) 

In the paper by Clements and Ohashi (2005) on the indirect network effects, it was 

found that decreasing the price is particularly effective at the start of the product cycle; 

demand has greater price elasticity at the start of the cycle. Also that for hardware, the 

elasticity of demand with respect to software variety is lower at the start, and greater 

in the middle. Therefore, on the margin having more titles does not have as much of 
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an effect at the beginning as it does later on in the cycle. At the end of the cycle, when 

there are new competitors, the elasticity with respect to variety in software and price 

is  low.  Later  on  in  the  product  life-cycle,  as  a  console  becomes  older,  meaning 

“obsolete”,  the  variety  in  software  and  installed  base  both  decrease. (Clements  & 

Ohashi, 2005). According to Hagiu (2004), the profits are correlated with the degree 

of  preference  for  variety,  and  perceived  uncertainty  for  high-quality  software 

available. These conclusions also have implications for the software variety seeing on 

mobile games, as related to the platform. In the case of mobile games, the product life-

cycle  is  different  because  the  mobile  device  and  operating  system  both  affect  the 

software available for it. 

3.4.3 Platform in relation to price and utility 

The  software  publisher  can  develop  games themselves  or subcontract  the  work  to 

independent developers. Platform providers also develop games themselves, but these 

make a small percentage of the total titles available for their consoles. (Thomes, 2015). 

This  percentage  is  shown  to decrease  after  the  first  year  that  the  console  is  in  the 

market,  but  then  increases  six  years  after  the release.  There  are  game  titles  that  are 

available  in  more  than  one  platform:  converting  the  software  to  another  system 

involves additional time and cost for development. There is also the case that due to 

contracts,  a  game  title  has  to  be  exclusive  to  a  single  game  system.  As  for  the 

independent publisher, they pay the platform provider a royalty fee for each unit of the 

game sold. This fee is a primary revenue source for the hardware producers. (Clements 

& Ohashi, 2005).   

It is viewed as logical for the hardware to be priced low, it is speculated that the prices 

are near marginal cost, and that profits come from selling software. The reason is the 

consumer  having  uncertainty  regarding  future  prices  of the  software  and  about  the 

game experience quality when deciding on the purchase of a console. In addition, a 

low price hardware creates the signal that the platform provider is confident that the 

consumer will be purchasing games. Also, when a consumer purchases a console, he 

or she becomes locked-in to the platform to a degree, and so can be persuaded into 

paying more for the software. This results on consumer having a lesser willingness to 

pay for the hardware than if this was not the case. (Clements & Ohashi, 2005).  



45 

There would be a direct network effect if consumer utility, and by extension console 

demand, itself depends on how many consumers have the same console. Such would 

be the case if consumers could lend games to one another. As for determining game 

titles' variety, when more consumers purchase a specific console, the software firms 

have a greater incentive to produce games for that same console. Here, it is assumed 

that for a specific console, there are many software firms that produce game titles for 

the console. A software firm usually produces more than one game title for a console. 

In  addition,  software  production  has  free  entry  and  increasing  returns  to  scale, 

consumers  who  are  buying  game  titles  already  have  a  console,  and  each  consumer 

member of the installed base of a particular console has a CES demand for game titles. 

Under these assumptions, the degree of software variety available is determined by the 

symmetric Bertrand equilibrium. (Clements & Ohashi, 2005) 

Platform providers can gain profits from royalties only if they establish the installed 

base,  which  then  itself  creates  the  software  entry.  Then,  the  software  variety  and 

installed base build on the other. (Clements & Ohashi, 2005); this building on each 

other other’s positive effects can be called “crossed network effects”  (Wu, Chen, & 

Cho, 2013). In order to start the process, it is effective for the hardware producer to 

incentivize purchase by price. Elasticity of demand for hardware, in respect to software 

variety is low in the beginning of the cycle, reaches its peak during the mid-cycle, and 

then  is  followed  by  a  decrease.  Such  a  pattern  suggests  that  for the  hardware  to  be 

adopted  a  low  price  is  required,  for  continued  adoption  software  variety  is 

required. (Clements & Ohashi, 2005). 

3.5 How mobile games exemplify the concepts of network economics 

Mobile games, and by extension the video game industry, show differential pricing, 

and  versioning in  pricing.  Mobile  games  can  be  free-to-play,  or  premium,  and  earn 

revenue through advertisements, in-app-purchases, or by setting a price for the game 

(Zackariasson  &  Wilson,  2014) much  like  the  traditional  game  titles. Other 

characteristics shown by mobile games are that they are software, are part of a two-

sided market, and exhibit a variety of network effects. These characteristics imply that 

mobile  games  have  network effects  with the  platforms;  although  in  this  case  the 

platform is made up of the hardware and the application store. 
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“Versioning”  is  seeing  in  how players  decided  whether  or  not  to  purchase  an  item 

within the game, or to play the game for free  (Wu, Chen, & Cho, 2013).Despite the 

fact that the majority of players chose not to pay for any virtual goods, revenue for 

mobile  games  worldwide  is still  increasing,  as  shown  in figure  2.  As  information 

goods,  mobile  games should  show  that  the  variety  of titles  depends  on  how  many 

players are available; in 2016 Google Play had 2.6 million apps and App Store had 2.2 

million apps which imply how widespread mobile phone and tablet use is (Statista App 

Store- Statistics & Facts) and by extension how large the number of potential players 

for mobile games are. This connection between the number of potential players and 

number  of  mobile  game  titles,  logically leads  to  indirect  network  effects  where  the 

player’s  utility  increases  with  software variety,  which  itself  increases  due  to more 

players.  (Marchand & Hennig-Thurau, 2013).  

The characteristics of mobile games, that set it apart from traditional game titles, are 

that the players come from a wider demographic and that the platform is hardware that 

has advantages over consoles and handsets (Zackariasson & Wilson, 2014), and that 

there are games that are free to download and play but charge fees for virtual goods 

(Wu, Chen, & Cho, 2013) that are less than what is seeing in console games (Marchand 

& Hennig-Thurau, 2013). As for how this connects with the “two-sided platform”, it 

is that the hardware and application stores that act as the place that connects the players 

with the game developers or publishers. Wu, Chen & Cho (2013) state in their work 

that free online games have differences with two-sided markets. Such as that in online 

games there are crossed and local network effects, where players who pay are grouped 

with players who play for free; there is a nested network (Wu, Chen, & Cho, 2013). 

Even though Marchand and Hennig-Thurau (2013) and Wu, Chen and Cho’s (2013) 

research dealt with console games and online games respectively, their conclusions are 

applicable to mobile games because they are software and interact with the platforms 

and players in the same way; the difference is that mobiles games are of the “casual” 

genre (Lescop & Lescop, 2014).     

The existence of a nested network, which in the case of online free games explains 

why  there  is  revenue  with  a  price of  zero,  implies  the  network  effects  seeing  in 

information  goods.  As  explained  in section 3.2.1”  What makes  games  information 

goods”, games are complementarity to the hardware they are played on, which in this 
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case means that game developers need to follow certain technological specifications 

(Zackariasson & Wilson, 2014).  For the players, network effects exists because the 

games  are experience  goods,  and  the  utility  increases  when  there  is  more  software 

variety; which is the result of there being more players on the platform (Clements & 

Ohashi, 2005).  Wu, Chen & Cho (2013) work supports this, where the authors explain 

that  the  nested,  indirect,  and  crossed  network  effects  are  what  enables  online  free 

games to gain a revenue and might even have more revenue than paid-for games.  

As for what the practice of the freemium model along with in-app purchases, which 

are virtual goods, shows is that it is a similarity shared with online games and why it 

does generate revenue (Wu, Chen, & Cho, 2013).  According to Wu, Chen, and Cho 

(2013), the reason why this model creates revenue is that it makes use of the different 

network  effects  and the  perceived  value  of the  virtual  goods  to  be  purchased  in  the 

game. This  phenomenon  also  highlights  how  mobile  games,  but  also  online games, 

behave the way any information goods would. In the work of Varian (2010), Shapiro 

and  Varian  (2010),  it  is  mentioned  that  in  the  case  of versioning  and  bundling the 

producers of the product are able to segment the buyers into different groups and so 

charge different prices; this is exactly what mobile games do when they have different 

sets of virtual goods for the players. In addition, mobile games show characteristics of 

software  in  that  they  have  high  sunk  costs (Zackariasson  &  Wilson,  2014),  and 

multiple equilibrium prices as Shy (2001) and Varian (2010) explain.  
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4 CASE STUDY ON A MOBILE GAME COMPANY  

4.1 Goals and method for the case study 

For this section the intention is to use the answers to fourteen interview questions with 

a mobile game company, here referred to as “company X”, to decide whether or not it 

behaves the way a mobile game developer is expected to, and if the behavior fits the 

theories. As such, the questions can be organized into three groups: how the company 

interacts  with  the  platform, pricing  and  competition  with  other  game  titles,  and 

decisions on characteristics of the game title. 

 The  answers  will  also  tell if  its  behavior  fits  that defined  by  Clements  and  Ohashi 

(2005),  Marchand  and  Hennig-Thurau  (2013), Thomes  (2015),  Wu,  Chen  and  Cho 

(2013),  Liu,  Mai,  and  Yang  (2015).    In  the  case  that  the  interviewed company’s 

answers are in line with the economic theory of network effects, information goods, 

and two-sided markets, in addition to previous research, then it can be said that the 

answer  to  the  question  “Are  there  network  effects  between mobile  games  and 

platforms?” is yes. This will only serve to support the hypothesis, but not to prove it.  

4.2 How the company interacts with the platform 

Based on previous research, the company should be multihoming with the platforms 

(Marchand & Hennig-Thurau, 2013), building a critical mass in order to get positive 

network effects (Wu, Chen, & Cho, 2013). In addition, as Zackariasson and Wilson 

(2014)  mention,  in  mobile  gaming  the developers  need  to  meet  certain  technical 

requirements, and the barriers-to-entry are low due to platformisation. Furthermore, 

this means that a game developer would have a sunk cost of developing the game in 

addition to meeting requirements, and also have the incentive to join the platforms that 

has the most roles within it (Zackariasson & Wilson, 2014); because this makes costs 

decrease for the developers and gives access to end-users of the platforms.  

One of the interview questions was on how the importance of “critical mass” in order 

to continue developing the game. In Clements and Ohashi (2005), the point is made 

that critical  mass  is  needed  for the  success  of  a  console  and  for  positive  network 
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effects;  as  well  as  crossed  network  effects (Wu;Chen;&  Cho,  2013). The company 

replied  that  achieving  critical  mass  is necessary  to  continue  updating the  game, 

especially if that means high costs in labor hours; in the industry the term “Life Time 

Value per player” means “critical mass” (company X, e-mail communication, April 

24,2018).  

The  second  question  relating  to  the  platform  was  “Do  you  need  a  significant 

investment  to  achieve  computability  with  the  platform?”. In  accordance to  how the 

oligopolistic structure of the industry along with platformisation shows that there are 

low barriers to entry and high costs for marketing, the company replied that that was 

not usually the case. The unexpected part is that the investment also depends on the 

game title itself, and that the game can be developed for one platform and then made 

compatible with another platform. This process of doing compatibility work for the 

second  platform, raises the  question  of the  degree  of  compatibility  between the 

different platforms. (company X, e-mail communication, April 24,2018) 

Related to the second question is “Would you make a version of your game for a new 

platform?” This question addresses the indirect network effects that are seeing between 

the platforms, number of players, and game developers. The previous research says 

that due to the two-sided markets resulting in network externalities, it is required for 

there  to  be a  critical  mass  of  players  and  a  number  of  game titles  for  a platform  to 

become widespread (Marchand & Hennig-Thurau, 2013). Which means that that the 

answer to the question would be that that it depends on the number of existing users 

and, as is the case for mobile and tablets, the software variety already existing for the 

hardware. The company’s answer was: 

 “Yes, if we saw it to be a profitable opportunity.” (company X, e-mail communication, 

April 24,2018).  

Although the answer does not mention the importance for software variety and number 

of users, it does support the existence of network effects with the platforms because 

the “profits” are meant to measure its success.  
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Furthermore, the company stated that for mobile games the choice to develop game 

titles  for  Android  and iOS is  not  based on the  already-existing  software  variety,  as 

would  be  expected  based  on  two-side  market  literature (Rochet  &  Tirole,  2003). 

Instead, the company, and probably other game developers, see joining Android and 

iOS  as  something that  has  to  be  done  for  mobile  games  because  they  are  the  most 

widely  used  platforms (company  X,  e-mail  communication,  April  24,2018). This 

points that Android and iOS are the dominant market leaders for platforms, but also 

that they set the standards for applications. As such, this answer does not mean that 

positive  and  crossed  network  effects  do  not  matter  on  deciding  on  the  platform  to 

release a mobile game, rather that there are two leading platforms.  

Extending  upon  the  previous  question,  there  is  the  matter  on  the  specification  of 

software  used  for  developing  mobile  games,  “Can  you  decide  a  specification  on 

software, or is it decided by the platform?”. The company’s reply was that it uses the 

game engine “Unity” which is a good example of “platformisation” (company X, e-

mail communication, April 24,2018). In the website, unity3d.com, its states that Unity 

is  the game  development software  that  more  game  developers  use,  and that  more 

games that use Unity are played. Also that Unity engine can be used for developing 

games  for  several  different platforms, and  that  it  offers  all  the  tools  necessary  for 

developing a complete game (unity3d.com, 2017). These characteristics of Unity, that 

it fulfills several roles necessary for development, and so makes the process easier and 

less  costly  fits  the  argument  made  by  Zackariasson  and Wilson (2014) on  how 

platformisation made the barriers to entry lower. An interesting detail about the answer 

was the company mentioning that, by using Unity the specifications set by platforms 

are no longer issues, but that since iOS does innovate with their new hardware then 

there are specifications that mean development features for them” (company X, e-mail 

communication, April 24,2018).   

The last question for this category is “Would you develop a version to be played on 

console or PC? Why?”. The question had the purpose of defining just how different 

mobile games are from those for consoles or PC, and if there are specific challenges 

for  making  versions  for  different  platforms.  The  company’s response  was  that 

developing such a game would require a larger team of graphic artists and developers. 

And also that free-to-play games for those two platforms are mostly AAA (high-budget 
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games), which means it would not be possible to compete in that market. (company X, 

e-mail communication, April 24,2018). The answer leads to the idea that the difference 

between mobile games and those for other platforms goes beyond genre and the who 

the players are, but also the budget and number of people available.  

4.3 Pricing and competition with other game titles 

To answer the question of whether or not there are network effects between mobile 

games and  platforms, it  is also  necessary  to  understand  how the  mobile  game  titles 

interact  with  each  other. Therefore,  the  interview  questions  include  those  related  to 

pricing strategies and competition with other game titles.  

The  first of  these  is  “Do  you  think  you  can  freely  decide  on  the  in-app  purchases 

price?”.  Based on how the Varian (2010) defined it that there are multiple equilibria 

prices  when  looking  at  the  relationship  between  marginal  willingness  to  pay  and 

network size in figure 5, then the price needs to be low enough in order to build up to 

the  critical  mass at  the  start. If  it  is  the  case  that  lower  prices  are  needed  to  create 

network effects between the game titles and the platforms, as Clements and Ohashi 

(2005) concluded, then the mobile game developers would set their prices low, so as 

to get downloads. However, the company’s answer was that they: 

 “…follow  the  conventions  set  by  the  market  leaders” (company  X,  e-mail 

communication, April 24,2018). 

 This shows another difference with game titles for consoles, and online games that 

are MMORPG, in that mobile games have more  competition but also that there are 

market leaders that set expectations. Furthermore, this following of the market leader 

implies that, at least in the case of this company, it is a price-taker and that the industry 

is  oligopolistic. The  fact  that  it  is  a  price-taker  is  the  opposite  of what Shy  (2001) 

explains  would  be  the  case  for  software  providers. However,  in  accordance  to  Shy 

(2001) the company does what is expected in an information market; in which case 

there can either be a dominant firm or differentiated product.  
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Related to behavior with competitors, the following question was “Do you keep track 

of competitors (such as other game developers and game titles)? If yes, how?”. The 

company’s reply was that in addition to communicating directly with other industry 

actors, there are news sites, looking through the application stores, and playing games 

(company X, e-mail communication, April 24,2018). This highlights how fragmented 

the game industry is (Economist, 2011), in that the game titles are differentiated to the 

point where keeping track of others does not seem labor intensive. It also shows that 

as information goods, as explained by Shapiro and Varian (2010), they are experience 

goods and use self-selection in the sense that players do not know the benefit from a 

game title before playing it, and that they select which game to download and whether 

or not to make in-app purchases. 

As  for  whether  or  not  the  company  decides  its  prices,  or  its  set  by  the market,  the 

company stated that in general it is decided by the market. And that those prices have 

been proven by the success of previous applications. It is noteworthy that the company 

is not only setting its price in a way that creates more revenue than if its game was 

paid-to-download (Wu, Chen, & Cho, 2013), but that it is doing so under expectations 

that those price points will be successful in the future.  

Another factor to take into account when analyzing how pricing in mobile games, is 

how  the  players  are  segmented  into  different price  groups.  Therefore,  the  question 

asked  to the  company  was  “Are  you  able  to  identify  which  players  will  pay  which 

prices? How do you decide on the different prices for the items?”. The answer to this 

was that these paying players are divided into spender groups, in jargon of the industry 

those  would  be,  from  group  that  spends  the  least  to  the  one  that  spends  the  most: 

minnow, dolphin, and whale. Specifically, for purchases of in-game currency there is 

the convention that the pricing for these items is correlated with the value of the in-

game currency. The company also answered that the pricing for accessory items, such 

as characters and cosmetics, have their pricing decided by how their perception of its 

value. (company X, e-mail communication, April 24,2018)  
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4.4 Decisions on characteristics of the game title 

With network effects, a game title will be developed with the requirement of reaching 

critical mass, of having mass appeal, and being able to take advantage of the existing 

user base of a platform. Therefore, for the hypothesis of this thesis to be supported, 

company X should  be  developing  the  mobile  game  titles  with  network  effects 

implications in mind. 

Due  to  the  high  competitiveness in  mobile  gaming,  because  of the  high  amount  of 

applications in the leading platforms, it makes sense for a game title to differentiate 

itself; which is what is seeing in information goods (Shapira and Varian, 2010).  The 

company said that the differentiation for their game titles come in character animations 

and  graphical stylings,  and  other  such  characteristics (company  X,  e-mail 

communication,  April  24,2018).  This  type  of  differentiation  underscores  how  the 

technical specifications are defined by the platform, and so differentiation comes to 

the gameplay experience.  

Building on how a mobile game is differentiated, according to the literature, such as 

that from Zackariasson and Wilson (2014), and Newzoo (2017), then a game developer 

would normally decide on a genre that has proven to be successful in the past. Which 

also means that a good choice for art style is one that has proven successful. However, 

in reality this would mean that there would be no innovation in gaming, which is not 

the  case. Rather,  the  growth  of  the  market,  as  well  as  that  of  platformisation  and 

creativity this produces (Atomico, 2017), means that the game developers will not keep 

to a specific art style or genre, but develop their own. And the company’s answer to 

this question was that the graphics team iterates the design and chooses the one they 

think  best;  this fits  what  the  game  industry  predicts (company  X,  e-mail 

communication, April 24,2018).  

As for the two-sided market relationship between the mobile games and the players, 

the  work  by  Rochet  and  Tirole  (2003)  state  that  the platform  needs  to  set  a  price 

structure that both gets players to purchase the platform and the game developers to 

make the games. In addition, a possible strategy is to subsidize one of the two sides 

(Varian, 2010), in this case the subsidized party is the players because they can mostly 



54 

play for free. This raises the question of “When developing a game, which one do you 

design  with  in  mind?  The  platform  or  the  hardware?”  in  order  to  examine  the 

company’s relationship with the platform. The answer was that development, which 

produces gameplay mechanics, is defined by touchscreen controls. Meaning that, in 

the words of the company: 

 “the hardware and platform are interconnected” (company X, e-mail communication, 

April 24,2018).  

In relation to the two-sided markets, then in mobile gaming, the hardware and platform 

can be viewed as one unit, whose utility and market-size affects the number of players 

available to the game developers.  

The last question in the interview is “In your opinion, will there be more collaborations 

between game developers and other forms of entertainment (such as movies)?”. This 

question is to verify on the industry trend that there will be more game titles that are 

based  on  other  forms  of  entertainment (Economist,  2011) (Zackariasson  &  Wilson, 

2014).  In  conclusion,  this  trend  was  verified  by  the  company’s  answer,  but  also 

mentioned that along with technological improvement the division between different 

forms of entertainment will blur (company X, e-mail communication, April 24,2018).   

4.5 Conclusions from the interview 

Based on how company X answered the questions, it is clear that it behaves in the way 

that the game industry as a whole does, therefore it is a good example to discuss and 

further understand the relationship between the mobile games and the platforms.  

It  is  clear  that  the  mobile  games  are  complementary  to  the  platform,  that  is  the 

application store and the mobile phone or tablet, and that is where the network effects 

come from. Based on the previous research  (Marchand & Hennig-Thurau, 2013) (Wu, 

Chen, & Cho, 2013), there are network effects of different type between the software 

and the platforms, which is supported by how the interviewed game company chooses 

its price points and platforms. One thing that was unexpected was the that the reason 

for developing for Android and iOS is that they are the most used; although this means 
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that they have enough players to support the mobile games and hence critical mass, 

the logic does not exactly coincide with theory. Another surprising answer was that 

company  X,  and  probably  other  game developers  of  similar  size,  is  a  price-taker 

because it sets prices according to the market leaders. This behavior does not follow 

from theories on information goods explained in section 3 “Network Economics”. 

Another  conclusion  from  the  interview  is  that  there  are  other  differences  between 

mobile  games  and  games  for  other  platforms,  other than  the  genre,  player 

demographic, and the technological specification, such as what is needed for a game 

title to be competitive in a given platform. Another difference, is also the cost in labor 

hours.   
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5 CONCLUDING REMARKS 

The question posed by this thesis was whether or not there are network effects between 

mobile games and platforms. Based on economic theory and previous research done 

on video games for consoles and online games, and an interview with a mobile game 

company, all support the idea that there are such effects.  

The network effects are seeing in how there two leading platforms in mobile gaming, 

that there are revenues under a freemium model, and that there are effects from the 

choice of making in-game purchases. Also in that increasing the number of players, or 

game titles, has an effect on the utility and also the two-side market.  

Although  all  of  these  serve  to  support  the  concept  of  network  effects  between the 

platforms and mobile games, this does not prove the hypothesis. This limitation to the 

study is due to there not being much previous research done specifically for mobile 

games,  and  lack  of  data  analysis  for  this  thesis.  Holding  empirical  research would 

provide stronger basis for answering the question of the thesis. Another limitation is 

that it is not clear how the fact that for mobile games the platform is composed of two 

parts, the application store and the hardware would affect how the actors interact with 

each other. This does not seem to be a problem in Wu, Chen and Cho (2013) ‘s work 

with online games. But in mobile games, as the interviewed company pointed out, the 

innovations made to Apple iphones cause additional work on meeting technological 

requirements. The implication is that the hardware would affect the cost of production. 

From this point of view, it would be interesting to further study the effect of innovation 

in  the  hardware  or  application  stores  on  software  developers.  For  example how  it 

effects decisions to join platform, the building of a critical mass, or costs to develop.  

In conclusion,  understanding  the  mobile  game  industry  and  its  relationship  with 

platforms  did  require  an  understanding  of information  goods, network  effects,  two-

side markets, the traditional game industry, and the process of game development. The 

thesis  question  was  answered  in  an  analytical  way  via  previous  research and  an 

interview with a company. All of this leads to support that game titles are software and 

that they behave as such in pricing strategy and requirement for a critical mass and 

complementary good.    
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Appendix 

Questions used for interview with company X, organized into three groups: how the 

company interacts with the platform, pricing and competition with other game titles, 

and decisions on characteristics of the game title. 

How the game company interacts with the platform: 
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1. Is it necessary to get to critical mass for you to continue to build on the game? 

2.  Do  you  need  a  significant  investment  to  achieve  compatibility  with the  platform 

(such as iOS and Android)? 

3. Would you make a version of your game for a new platform? 

4. Do you need to be sure of variety of game titles available on the game platform? 

Did that define the choice to join iOS and Android? 

5. Can you decide a specification on software, or is it decided by the platform? 

6. Would you develop a version to be played on console or PC? Why? 

 Pricing and competition with other game titles: 

7. Do you think you can freely decide on the in-app purchases price? 

8. Do you keep track of competitors (such as other game developers and game titles)? 

If yes, how? 

9. Do you get to decide on the prices or is it decided by the market? 

10. Are you able to identify which players will pay which prices? How do you decide 

on the different prices for the items? 

Decisions on characteristics of the game title: 

11. How do you differentiate your game? 

12. How do you decide on genre or art style choice? 
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13. When developing a game, which one do you design with in mind? The platform or 

the hardware? 

14. In your opinion, will there be more collaborations between game developers and 

other forms of entertainment (such as movies)? 


