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Abstract

Market structure and the degree of competition has been a subject of interest 
for researchers for a long period of time. Oligopoly is one of the structures which 
play an important role in studying market power, business behavior and the per-
formance of market players, whilst it represents a market situation in which only 
few producers serve to majority of users. Perfect real-life examples are mobile 
operating systems, as iOS and Android partake in over 99% of the market, ma-
king it one of the most accurate examples of oligopoly situations on the level of 
the EU, as well as the global level. This paper discusses the meaning of oligopoly 
markets that are of especially interesting to be observed in today’s globalized 
market. Nowadays, when the flow of good is frequent and easier than ever, it is 
interesting to have such structures that define competition and succeed to main-
tain extremely high market shares. Furthermore, study analyses the competitive 
dynamics of the operating systems market and draws conclusions on their impa-
ct on market competition, as well as their influence on growth and employment 
rate. Finally, the paper discusses further research directions and suggests its 
implication.
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1. Introduction

This paper presents analysis of one of the two biggest rivals when it 
comes to competition globally. As oligopoly is considered to be a market 
structure where only few companies are competing, smartphones are an 
excellent example due to the fact that there are only two sellers that do-
minate on the market. Technology itself has become a huge part of our li-
ves, people around the world are exploring, searching and producing new 
and better goods and services. Over the past years it can be seen how 
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wireless technologies have changed and developed. Operating system 
is the base for every smartphone, whilst every operating system has its 
own services and features which make phone better. The biggest rivals 
in this industry are iOS and Android. In this paper a detailed overview of 
this operating systems is analysed and which of the two is better for con-
sumers is tried to be derived. It can be said that the consumers are not 
always well informed when it comes to operating systems, which have 
a large impact on the design and fluidness that their devices have and 
provide. When comparing iOS and Android, one may say that the very 
first thing that can be observed, is the simplicity of iOS system. It can be 
assumed that the customer’s preferences will go towards a high-tech 
smartphone that just got to the market. Based on a fact that Apple and 
Google, along with their operating systems, i.e. iOS and Android are the 
most popular today, the choice that imposes is the one between iPhone 
and Samsung, not considering their advantages and disadvantages du-
ring those first selection steps. Both operating systems are very similar, 
yet they have some important differences that are trying to be analysed 
throughout this paper. Therefore, the purpose of this paper is to analyse 
the global smartphone operating systems industry, i.e. iOS and Android 
regarding their competition in the oligopoly market structure.     

2. Theoretical overview of oligopoly

The economic theory usually distinguishes four market structures which 
represent the base for any further market overview. Those priorly men-
tioned structures are perfect competition, monopoly, monopolistic com-
petition, and oligopoly, whilst each of them makes a difference in under-
standing the behavior of economic agents in a specific structure. For 
instance, most agricultural commodities are objects of sale on compet-
itive markets, as they have many producers of homogeneous or nearly 
homogeneous goods. On the contrary, the market of computer operating 
systems is nearly monopolized by Microsoft. In 2009, Microsoft Windows 
had a market share of approximately 92%, while its nearest competi-
tor, Mac, had a market share of just over 5% (Tremblay and Tremblay, 
2012). Monopolistic competition, although partly similar to the perfect 
competition at the first glance, can be defined as a structure where many 
producers are selling products which are, to a larger or smaller extent, 
differentiated one from another. Oligopoly, as a fourth market structure is 
analysed into details in the following part of the paper, especially one of 
its forms called duopoly.

Understanding the causes and consequences of concentrated industry 
structure continues to pose a challenge for economists. Markets in whi-
ch firms can differentiate their products are especially complex, as each 
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individual firm’s product choice affects its own profitability, and the extent 
of product differentiation influences the intensity of competition for all 
market participant (Mazzeo, 2002). A market form where the industry is 
dominated by the oligopolies – a small number of large sellers is called 
an oligopoly. This market form may result from various forms of collusion 
which in consequence has reduction of competition which leads to higher 
prices of for consumers (Federal Trade Commission).

Oligopoly is a market structure which consists of a small number of firms, 
none of which can keep the others from having significant influence, whi-
le the concentration ratio measures the market share of the largest firms. 
Although there is no precise upper limit to the number of firms in an 
oligopoly, the number must be low enough that the actions of one firm 
significantly influence the others (Chappelow, 2019). This type of market 
structure is considered as highly concentrated. Thus, the concentration 
ratios among the potential oligopolies gives an opportunity to determine 
whether the respective market structure can be considered as an oli-
gopoly.

A rise of oligopoly began in the early 1980 alongside the “new trade” – a 
collection of economic models in international trade which focuses on the 
role of increasing returns to scale and network effects. The latter became 
a major focus of trade economists, and the development was greatly 
influenced by large firms. In comparison to that, oligopoly was for the 
long time ignored by subsequent literature even though it kept imperfect 
competition with the “new trade” during the course of time. The use of 
oligopoly in trade models has been criticized for reasons that we argue 
are unpersuasive (Vives, 2019). 

Oligopolies alongside monopolies represent the financial hurdles for the 
entrance of potential rivals to the market because of the high costs nee-
ded for that action. The mention hurdles are called barriers of entry which 
may be the consequence of the natural barriers that exist as well as the 
deliberate erection of an incumbent. When talking about competition in 
priorly mentioned market structures, it can be said that there is a con-
stant rival and lots of analysing of competitor’s behavior is being done 
to keep the position and strength on the market. The main rule of the 
game is to be the first with new innovations that will hit target customers 
and eventually transform them into loyal customers. Customers do not 
get much to choose when facing the oligopolistic companies. Prices are 
determined upon the competition and when the two or more companies 
agree on prices consequences can be rough. Those actions are known 
under the name Cartel i.e. agreements are created to raise the profits of 
companies that are usually in a constant rival. 
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For this being possible some criteria must exist and those are the 
following (Edwards, 2014):

1. The number of firms must be low enough so that customers don’t 
have options that will lower the price of leading companies.

2. A company needs to have legal privileges i.e. some benefits that 
a state in which they operate can provide, an example on this can 
be connected to possible licenses for using wireless spectrum or 
enough space to expand without many legal obstacles etc.

3. A beneficial power that most firms are targeting is social media 
advertising and that is also a condition that must be satisfied to 
have an impact on the market of operation.

The production cycle in an oligopolistic market is as complex as it can 
be simple. As much as technology is improving every day, firms are kee-
ping their engines still. The highly developed equipment is being used 
in production, but the products are kept much more behind. The reason 
behind this strategy is mainly because people quickly get bored with new 
features and companies will not risk giving them the newest discovered 
innovation. 

Two types of products exist on an oligopolistic market, homogeneous 
and heterogeneous. Difference between the two is that company that 
are producing homogeneous products are known as pure of perfect oli-
gopoly and are mainly found in producers of industrial products, while 
those that are producing heterogeneous products are called imperfect 
or differentiated oligopoly and we can find them in producers of house 
goods, cars, mobile phone industry. 

Oligopoly can be divided to five types: open vs closed (is it easy to enter 
the market or not), partial vs full (based on price leadership), perfect vs 
imperfect (classification is based on product differentiation), syndicated 
vs organized (whether companies can coordinate among each other) 
and collusive vs non-collusive (based on agreement and understanding 
between companies). Theoretically speaking, oligopoly can be recogni-
zed by some of its repeating characteristics. It is easy to evaluate firms 
that are already oligopolists, but nobody is focusing on potential compa-
nies that can create oligopoly in the future, those kinds of companies are 
growing every day and are also gaining the market power which is then 
evaluated by these few characteristics. 

Oligopoly characteristics are (Kumar): 

1. Interdependence - the most important characteristic. Interdepen-
dence means that if one company decides to change price or mar-
ket structure, it will have big impact to concurrent companies in 
industry. This means that if for example, Apple lowers its mobile 
phone price by 100 $, producers like Samsung will be affected. 
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2. Few sellers – few sellers and many consumers. Market is domina-
ted by few firms who control all or most of the sales. Example of 
this can be airline companies. 

3. Barriers to entry – barriers to enter the industry are high while exit 
is done easily. Important barriers are economies of scale, different 
types of licenses and patents, technology etc.

4. Advertising – under the oligopoly market each firm advertises pro-
ducts on different ways with intention to attract consumers and re-
ach a new one. Advertisement is mostly done on big events where 
a lot of people are coming. 

5. Competition – because there are a few sellers, the competition is 
intense, and every move of seller immediately affects rivals. Thus, 
every seller must have its eyes open and closely observe its ri-
vals moves. Example of this can be seasonal discounts in store or 
some special offers.  

6. Price rigidity – companies has to stick to its prices and not change 
it how they want to. If one firm lowers the price, the other will go 
with even higher reduction. This situation often leads to price wars 
that does not benefit anyone. But if one firm increases the price 
with intention to increase profit, the other one probably will not 
follow that step. 

7. Lack of Uniformity – companies differ in terms of size; some are 
big, and some are small. This depends on what kind of business 
they are in and work performed in the market.

Considering the stated characteristics, it is possible to conclude that oli-
gopoly represents positive market structure for oligopolies since it keeps 
the prices of their products high while at the same time blocks the en-
trance of competition to the market. Also, all the mentioned characteri-
stics are necessary and have key importance for the long-term oligopoly 
sustainability.

3. Oligopoly market structure in the example of operating 
systems - iOS vs. Android

The degree of competition had long attracted the interest of researchers, 
as they play an important role in studying market power, business beha-
vior and the performance of market players, or in  in the case of software 
industry it can be said that most market sectors are characterized by a 
tendency to high concentration (Lakka, Michalakelis, Varoutas, Marta-
kos, 2013).
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In an oligopoly market structure, there are a few interdependent firms 
dominate the market. They are likely to change their prices according to 
their competitors. For example, if iOS changes their price, Android is also 
likely to. The market structure refers to the characteristics of the market 
either organizational or competitive, that describes the nature of compe-
tition and the pricing policy followed in the market. An operator holding a 
very large share of the market may take advantage of its position towar-
ds its customers, which in turn have little or no room to oppose (Naldi, 
2016). Further explanation of oligopoly market structure in the terms of 
operating systems which are the subject of this paper is presented in the 
following subchapters.

3.1. Explanation of terms of operating systems

The development of information technology, especially mobile devi-
ces and services, is undoubtedly one of the most important elements 
of applied informatics nowadays (Chmielarz, 2015). The usage of com-
puters with different characteristics such as personal computer, smart 
phones, laptops and other in everyday life is very common. We frequen-
tly use number of applications such as camera, web search, galleries, 
games etc., and this is possible thanks to computer’s operating system 
(Jelenkovic, 2018). Operating system can be defined as a group of basic 
programs that allow the computer to conduct certain tasks and operati-
ons. Operating system rules the mechanism according to user’s request, 
which allows user to conduct a certain task in a simpler way. This way, 
an average user doesn’t need to understand programming languages 
or specifications of their device to conduct a certain action. In more sim-
plified way, operating system enables user to use the device in a much 
easier and timely efficient way. Some of the most important functions of 
operating systems are (Jelenkovic, 2018):

1. Process management
2. Memory management
3. Files management
4. Managing entry and exit data flow
5. Security management
6. Interface management.

Without these functions it would be impossible to perform normal activity 
of smartphones. 

According to number of users that use the operating systems, it is divi-
ded on (Jelenkovic, 2018):

1. Single user – all resources are available just to one user
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2. Multiuser – enables multiple users at once to use the resources in 
the same time

3. Mixed – enables multiple users to use the resources but not in the 
same time.

Some of the main characteristics of operating systems are simultaneous 
operations, effectiveness, safety, flexibility, usability and resource divi-
sibility. All the mentioned functions and characteristics are active while 
conducting a certain task and one simply could not work without the ot-
her. They are all mutually connected and responsible for the best perfor-
mance. 

3.2. Features of iOS and Android 

While both operating systems are extremely popular, there are significant 
differences between two, are in more details discussed in this chapter. 

iOS (formerly known as iPhone Operating System) is a UNIX-based ope-
rating system built for Apple’s iPhone, iPod touch and iPad mobile devi-
ces. It is used for managing the hardware of a device and for providing 
technologies required to implement both native and web applications. Not 
many people know that iOS is originally Cisco’s core operating system 
which has been in use for almost 20 years. Cisco licensed the trademark 
“iOS” to Apple in March 2010. Cisco’s technology was not included in the 
license (Carvell, 2010). This operating system was first introduced and 
released as the operating system of iPhone when on 29th of June 2007. 
270,000 iPhones were sold in first two days and more than a million units 
in month and a half. (Trebitowski, Allen, Appelcline, 2001). As there was 
no native SDK available at first, Apple claimed that there is no need for 
one, and that only JavaScript, CSS and HTML should be used for building 
applications for the device. This meant that Apple was only supporting 
web application development and did not see the need to support native 
application development. Even though Apple had locked the iPhone from 
the developers, only a few months after the release, the open source 
community had gained access, reverse-engineered the SDK and built a 
tool allowing the development of native applications for the device. This 
led to popularity of “jail breaking” the device so that it was possible to run 
third-party applications on it. Finally, in March 2008 Apple changed its 
mind and released the iOS SDK for the public (Allan, 2010).

From programming aspect, it is important to note that iOS applications 
are developed using an object-oriented language called Objective-C, 
which supports the same basic syntax as C. Objective-C adds Small-
talk-style messaging to C-language. Smalltalk was one of the first obje-
ct-oriented programming languages (Apple, 2010a).
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Designed for mobile devices, iOS still shares a variant of the same basic 
Mach kernel used in Mac OS X, and many technologies with it. Besides 
that, iOS has four technology layers: Core OS, Core Services, Media and 
Cocoa Touch. Lower layers consist of core services and technologies, 
and the higher-level layers consist of more advanced and sophisticated 
ones. The layers all have different functionality (Apple, 2010b). Consi-
dering all of the above stated in the terms of iOS operating system, its 
great power in the operating system oligarchic market structure does not 
surprise. It is possible to realize that high quality of the devices alongside 
the unique and recognizable marketing strategy brought the market pre-
dominance to this operating system giant. 

One of the biggest advantages of the Android is that it is a ready package 
to be converted into different devices. For example, if Samsung would 
bring Android into some other device than mobile phones or tablets, the 
operating system would be ready and there would immediately be an 
uncountable amount of ready applications for the new devices. Android 
is a stack of software built for mobile devices. It consists of an operating 
system, middleware and some key applications. Android applications 
can be programmed with the Java-language (Android Developers, 2011). 
Because of Android’s open development platform, developers have free 
hands to build very innovative applications. It is possible for developers 
to take advantage of the device hardware, access location information, 
run background services, set alarms and add notifications to the status 
bar, basically anything that helps in creating the ideal application.

3.3. Comparison of operating systems

By default, all Android devices have an email client, a text messaging 
program, a calendar, a map software (usually Google Maps), an Internet 
browser, an application for managing contacts, and other core applica-
tions installed in them. More applications for Android can be downloa-
ded from the Android Market; some of the applications there are free, 
and some cost a low amount of money (Android Developers, 2011). iOS 
follows with some in-house developed applications, and some provided 
by other providers.  In the following table, there is comparison between 
Android, iOS and newer iOS (since iPhone6).

While in past, Android has shown superior functionalities compared to 
iOS, it is important to note that in a last few year, Apple has been putting 
a lot of effort to follow trends and remain competitive. Since the rise of 
iPhone 6 and with every other iPhone after, it’s visible that they have 
achieved functionalities prior available only at Android. It’s notable that 
Apple has always been a market leader design wise, however, it lacked 
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in customizable options and functionality. Now, iOS has caught up in 
most of the features as listed below.

Table 1. Differences between Android and iOS

Function Android iOS/iPhone iOS8 /iPhone 6 
Gmail Integrated, offline usage 3rd party apps only until 

recently
Same Gmail as 
Android

Gcal Integrated, offline usage Poor 3rd part apps only Same Calendar 
as Android

Sharing Share across all apps Limited sharing Sharing enabled

Keyboard Customizable with smart 
predictions

Basic iPhone keyboard, 
lacking predictions

Customizable with 
smart predictions

Battery Longer battery life Shorter battery life, 
requires more charging

Longer battery life

Offline 
Google Maps

Built in as standard Not available Built in as a 
standard

Notifications Advanced with shortcut Basic Advanced with 
shortcuts

Widgets Fully customizable None Hidden, 
notification based

Handset UI Fully customizable No ability to customize No ability to 
customize 

Applications Basic design Superior design Superior design

Source: Hottopics, 2015

From the Table 1, it is from the first glance simple to grasp how iOS ope-
rating system has significantly fewer practical functions in comparison to 
Android. However, it is also possible to see how in the terms of iPhone8 
the offer of functions has been majorly improved. The main characteristic 
where Apple’s products surpass those with Android Operating System is 
in the terms of superior design. This opens up a question about whether 
exactly this trait was the main reason Apple succeeded to stay shoulder 
by shoulder alongside Android in their oligarchic realm. 

3.4. Market share of operating systems and its impact 
on employment

The European mobile economy market is continuing to grow on a rapid 
trajectory. User bases are increasing, as smartphone penetrations rates 
reached 50% of mobile users in 2015, which means the consumers are 
fueling the corresponding increase in app development markets (Molloy 
and Minehane, 2016).



218

The following graph represents distribution of market share between An-
droid and iOS. As visible, Android is the market leader with 87.7% of 
the market, after which there is iOS holding 12.1%. Another operating 
systems represent only 0.2%. 

Graph 1. Market share of mobile operating systems globally

Source: European Parliamentary Research Service, 2018

In this case, Apple iOS and Android present oligopoly, more precisely 
duopoly,  as both companies have a significant role on the market, loyal 
customers, and have almost no other competition. In the previous chap-
ters, it’s has been discussed what are the characteristics of Oligopoly. 
In the case of Apple iOS and Android, the both products are interdepen-
dent. Moves one company makes heavily affect the entire industry. They 
are only 2 sellers catering to the majority of the world, and other sellers 
aren’t able to enter the game as the barriers to enter the market are too 
high: financial investment, licenses, contracts with the mobile phone (for 
example – Apple’s operating system is in house developed, thus – no 
company can ever enter with their own operating system, as Apple will 
continue using their own. Competition between the two is so tight, that 
every move one makes affects other. For example, we can see how from 
the creation of iOS8, Apple followed many features only previously avai-
lable in the Android phones. 

Apple and Samsung are creating a unique market of mobile technology 
where people either buy one product or another. Other brands are con-
sidered unsafe and of less quality, at least that is how most people belie-
ve. Those two companies are exchanging some input material between 
each other and when the product is developed, they act like biggest com-
petitors. 
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The European app economy is rather successful and accounts for just 
under a third of revenues in the global market. Clusters of app develo-
pers exist in a few western European and Nordic Member States creating 
well-paid jobs, value and innovation in the digital economy (Szczepański, 
2018). An empirical study from 2017 estimated that the UK, Germany 
and France have the highest number of app economy jobs in the EU, 
while the Nordic countries are emerging as strong players. It underlined 
the remarkable growth in app economy jobs, particularly taking into ac-
count that rapid growth in the sector occurred during the most severe 
recession in 80 years. The study puts the number of jobs at just under 
1.9 million (Mandel and Long, 2017).

4. Conclusion

In today’s globalized world, where the flow of goods is frequent, common 
and easier than ever, it is particularly interesting to observe market’s that 
have succeeded in maintaining monopolistic and oligopolistic structures. 
In this paper the structure observed was the oligopoly, a market situation 
where only few producers serve to majority of users. Mobile operating 
systems are the perfect example, as iOS and Android partake in over 
99% of the market, making it one of the clearest oligopoly situations glo-
bally. 

Some of the most common reasons why oligopolies exist at all are the 
high entry barriers that disable other potential producers from entering 
the markets. In this case, it’s not only high financial cost, but also the 
know-how that obviously no one can yet follow. While both very popu-
lar, the two analysed operating systems differ in features. Android has 
always been known as more adaptable operating system able to tether 
users od different needs, impressing everyone with different functionali-
ties and features. On the other hand, iOS by Apple takes pride in the sim-
plicity and design, that enables easy and beautiful user experience. Whi-
le Android is used by many mobile devices (such as Samsung, Motorola, 
Sony etc.), iOS is used only by Apple phone, and as such has an market 
share of over 12%. The company has put a lot of effort in following up 
with latest trends and following up competition by adding up different 
features. More than just hardware or software, the smartphone with its 
accompanying operating system also inaugurated a new era for software 
developers around the world providing new jobs in Europe, as in the rest 
of the world. With all that being said, it is obvious that both iOS by Apple 
and Android are here to stay, however it is possible that we might see a 
new operating system emerging in the near future. The limitations of this 
research represent the main orientation on producers, the creators of 
operating systems, while the consumer’s preferences and experiences 
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were not observed in this paper. Due to that, the suggested direction for 
further research is the involvement of customer’s preferences regarding 
the decision making process about an operating system by collecting 
data in a form of an interview or a fieldwork. Furthermore, the model of 
duopoly observed in this paper can be applied to other globally know 
duopolies, such as aircraft manufacturers Boing and Airbus, electronic 
payment systems where the leading roles have Mastercard and Visa, or 
on high-end auction houses such as Christie’s and Sotheby’s.
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