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The Impact of Open Source Software 
on Smartphones Industry

INTRODUCTION

Recent advancement of information and communica-
tion technology on mobile communication has changed 
the way people communicate, interact, and perform their 
daily activities. The new era of wireless multimedia 
communication with smartphones has born replacing 
the old cell phones. Major players in cell phone in-
dustry such as Nokia has lost their market shares and 
new players such as Apple (iPhones) and Samsung 
(Android phones) dominate the market.

Smartphones are very handy. Although they can-
not replace all desktop or laptop’s functionalities, they 
can be carried around conveniently as multipurpose 
devices. There are myriad of applications (apps) that 
can run on smartphones and thousands of new apps are 
created everyday. The main advantage of smartphones 
is the ability to connect to the Internet from anywhere, 
enable their users to have a complete Internet experi-
ence, stay in touch with their families, friends and 
colleagues, checking emails, making reservations, 
checking the traffic condition and so forth. Travelling 
with a smartphone is very helpful. With a digital map 
app, finding a place is much simpler in comparison to 
using conventional methods. The map can also enlighten 
us to the location of ATM machines, restaurants, gas 
stations and others. While traveling, a person with a 
smartphone can easily navigate his/her way through 
unfamiliar routes and keep in touch with family and 
friends through social networking such as sharing 
photos with Instagram or video chatting with Skype.

The heart of a cell phone or smartphone is an operat-
ing system (OS) as this system controls and manages all 

resources. Most OSs for cell phones are proprietaries 
and an attempted to introduce open source OS in cell 
phones such as mobile Linux was not very success-
ful. However, open source OS for smartphones such 
as Android have been widely accepted and in fact is a 
dominant OS for smartphones nowadays. Interestingly, 
some smartphones vendors that used proprietary OS 
developed and intent to use open source OS such as 
Maemoo and MeeGo (Nokia), and webOS (Palm). Tizen, 
an alternative open source OS, has been developed by 
Samsung, Intel and Linux Foundation. Some old OSS 
players has released open source OS for smartphones 
such Firefox OS from Mozilla and Ubuntu Touch from 
Canonical.

OSS is free software that provides user a freedom to 
use, replicate, modify, and distribute for any purpose. 
Unlike proprietary software where the executable 
code commercially distributed under a copyright law, 
the source code of OSS is available and a user has a 
freedom to modify the source code, creating another 
version or an extended version of the software.

This article discusses the impact of OSS on smart-
phone industry. The development OSS and it usage in 
smartphone will be presented. The competition between 
proprietary and OSS operating systems for smartphones 
will be discussed as platforms or operation systems 
shape the smartphone industry. Future direction will be 
presented in the last part of this article. The next section 
will present background followed by a discussion on 
the development OSS and smartphone platforms in in 
Section 3. Section 4 discusses the impact of OSS on 
smartphone industry. Section 5 is the future direction 
and the last section is the conclusion.
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BACKGROUND

OSS is free software that provides user a freedom to 
use, replicate, modify, and distribute for any purpose. 
Unlike proprietary software where the executable 
code commercially distributed under a copyright law, 
the source code of OSS is available and a user has a 
freedom to modify the source code, creating another 
version or an extended version of the software.

Interestingly, though the benefits of OSS are obvi-
ous but OSS is still not widely used and accepted in 
the PC world. Despite some of the hindrance factors 
mentioned above, some OSS gained wider acceptance, 
such as Linux, Apache, Sendmail, PHP, MySQL, and 
Firefox. Linux for example is a very reliable and power-
ful operating system that can run on less powerful PCs. 
Remarkably a well-known website, Google, has used 
Linux servers since its inception. According to Sergey 
Brin, who was one of the Google founders, said that 
they decided to use Linux, because it is the most cost 
effective solution (Schumaker, 2000). The other widely 
used OSS is Apache, which is a number one web server 
since 1996. In a survey (October 2012) conducted by 
Netcraft (2012), Apache still dominates web server 
over the Internet with market share 58.00%, followed 
by its main competitor, Microsoft Internet Information 
Server (IIS) with market share 16.52%. Another OSS is 
Sendmail, which is the leader in email server. PHP on 
the other hand is the most popular server-side scripting 
language. MySQL is a prevailing database manage-
ment system is a popular OSS database management 
system. Some software package provide some OSS that 
normally used together to create powerful application. 
For example, XAMPP, a bundle of personal web server 
package consists of Apache, PHP, Perl, and MySQL. 
Nowadays, XAMPP is available in many platforms, 
including Linux, Windows, Max OS X, and Solaris.

OSS is always strong in the platform level. This 
strength prevails in the smartphone world. Smartphones 
are integration of cell phones and personal digital as-
sistance (PDA) technologies. Cell phones with some 
features of smartphones were introduced by end of 90s 
or early 2000 such as Nokia 9000 Communicator and 
BlackBerry. In fact, Ericson used the word smartphone 
for its GS88 in 1997 (Yousuf, 2013). However, the 
major breakthrough was the introduction of iPhone 
by Apple in 2007 with its proprietary OS, iOS. The 
mobile phone market was shaken by the introduction 
of iPhone. By 2008, iPhone with iOS dominated the 

smartphone market with market share close to 80%. 
The success of iPhone was followed by the introduc-
tion of Android by Google in 2008. The domination 
of iOS was challenged by Android after one year of its 
introduction as within few years, smartphone operation 
system is now dominated by Android, an open source 
OS, with market share was 79.3% in second quarter 
of 2013, while iOS is losing its market share, which 
was 13.2% in second quarter of 2013 (Clover, 2013).

LITERATURE REVIEWS ON 
OSS AND SMARTPHONES

The history of open source can be traced during early 
development of large-scale commercial computer in 
1950s and 1960s where software was free and came 
with source code. The source code can be modified 
and recompiled to improve the software. At this time 
the software was not considered as a revenue genera-
tor, instead software was just a necessary ingredient to 
make hardware work and provide useful functionalities 
or solutions so that people are encouraged to buy ex-
pensive hardware or mainframes.

The term Free Software (FS) has been introduced by 
Richard Stallman (Stallman, 2010). He is the one who 
established GNU Project and Free Software Founda-
tion. GNU General Public License (GNU GPL) has 
been introduced. This license guarantees that software 
under this license is free. The term open source soft-
ware used instead of free software to embrace business 
world (Perens, 1999).

The open source movement shares the basic prin-
ciples of Stallman’s free software movement. As Stall-
man (2010) said, “free software” and “open source” 
describe the same category of software, more or less, 
but say different things about the software, and about 
values. He further said, “The Free Software Movement 
and Open Source Movement are two political parties 
in the same community.”

Open Source Movement has taken different path 
from Free Software Movement to promote the idea 
of free software. Notable persons in Open Source 
Movement such as Eric Raymond, Bruce Preens, Tim 
O’Reilly and others concerned about an anti-business 
message from Free Software Foundation (DiBona, Ock-
man, & Stone, 1999). They agreed that to promote the 
idea; however, the business world should be embraced. 
The term “free software” is not business friendly, so 
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they agreed to introduce the term open source software. 
The new term attracted a lot of support from hacker 
culture (Raymond, 1998) subsequently, supports also 
came from software companies such as Netscape, Sun 
Microsystems, and IBM.

The rapid development of OSS has taken place 
since 1990s. In the early 1990s, for instance, Net/2, or 
386BSD, a UNIX based operating system that was free 
from AT &T copyrighted code was introduced. Hence, 
386BSD was a completely free operating system. The 
386BSD was the root of others BSD-based operating 
systems such as OpenBSD, FreeBSD and NetBSD.

Another milestone in OSS is Linux or to be precise 
GNU/Linux. Linus Torvalds originally developed 
Linux when he created Linux kernel based on Minix, 
a UNIX-like small operating system that could be run 
on a PC, designed by Tanenbaum (2006) for teaching 
purposes. Torvalds and GNU project team collaborated 
and integrated high-level functions produced by GNU 
with Torvalds’s kernel to form a new operating system 
called Linux. Linux was released under GNU GPL 
license (Towle, Keppler, & McFarland, 2004).

Currently there are thousands of high-quality OSS 
addresses many solutions for different areas. The OSS 
has finally enjoyed wide acceptance with the support 
from giant IT companies such as IBM, Hewlett-Packard, 
Sun Microsystems, and Google. Many government 
organizations have committed to adopt OSS (van 
Wendel de Joode, Lin, & David, 2006).

OSS development is different from the traditional 
software development, which relies on central control 
that follows a strict schedule. Many developers, based 
on trust and cooperation or collaboration, develop OSS. 
Raymod (Eric S Raymond & Tim O’Reilly, 2001) in 
his famous work differentiate traditional software and 
OSS development as “The Cathedral and The Bazaar.”

Linus Torvalds introduced the OSS development 
model when he released the source code of Linux kernel 
for Intel 386 machines on the Minix community on the 
Internet (comp.os.minix) and was requesting for col-
laboration in order to develop it further. He received 
many responses and many programmers contributed 
code to the project. Later on, in January 1991 the Linux 
community was formed, by launching a news group 
called alt.os.linux, which became comp.os.linux in 
March 1992 (Torvalds, 1999).

Collaboration among programmers in the Linux 
community with the leadership of Torvalds has made 
Linux a strong and stable operating system in a flash. 

Raymod (2001) called Torvalds’s development model 
as bazaar development model.

Prior to smartphones, all cell phones operating 
systems are proprietary. Until 2009, Symbian (OS used 
by Nokia cell phones) were dominant OS followed by 
RIM BlackBerry OS (Gartner, 2007). Perhaps the only 
OSS component on cell phones is Java ME, a platform 
to run applications.

Research in Motion (RIM) introduced BlackBerry 
in 1999 with an innovative feature, which is not sup-
ported by other phones. BlackBerry phones have capa-
bility to send and receive emails or massages through 
BlackBerry Messenger (BBM) supported by a mini 
QWERTY keyboard that simplify typing messages 
(Hall & Anderson, 2009). A significant breakthrough 
in mobile phone industry is the introduction of iPhone 
in 2007. The iPhone OS, iOS, is completely propri-
etary system. After its introduction, iPhone enjoyed 
wide acceptance from end users and quickly grab a 
significant market share in 2008 and iOS became a 
very popular OS.

Google entered the smartphone market by intro-
ducing Android, an OSS of Linux-based operating 
system in 2008. Many major smartphones vendors 
such as Samsung, HTC, and LG adopted Android as 
the OSs in their products. In addition, the growth apps 
that can work on Android staggered, consequently in 
a very short time Android challenge iOS, took over 
the market, and became dominant in 2011. Nokia, the 
dominant player in cell phones keeps losing its market 
share since the introduction of iOS and lose further 
after wide acceptance of Android.

The popularity of open source OS for smartphones 
has attracted several vendors such as Nokia, Samsung, 
and Palm/HP to develop open source OSs. Nokia bought 
Symbian and turned it to open source OS and subse-
quently developed Maemo (Maemo.org) and MeeGo 
(Kenney & Pon, 2011; Morrison, 2013) but lost faith 
to both of them. Samsung has developed Bada (Bada.
com) which as has been absorbed in new open source 
OS project, Tizen (Tizen.org). Palm/HP developed 
webOS, which was acquired by LG in February 2013 
(Ion, 2013).

There are some new OSS projects on operating 
systems for smartphones such as Firefox OS (www.
mozilla.org/en-US/firefox/os/), Sailfish OS (sailfishos.
org) and Ubuntu Touch (www.ubuntu.com/phone), and 
Jolla (Jolla.com).
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WHY OSS PREVAIL IN 
SMARTPHONES

OSS in the Computer World

OSS has been around for more than two decades. 
The strength of OSS has been recognized, especially 
in the platform level. Several researches have been 
conducted to compare reliability of OSS as compare 
to the proprietary counterparts indicate data OSS is 
more reliable (Forrester & Miller, 2000; Miller et al., 
1995; Miller, Cooksey, & Moore, 2006)

So far, much the influence of OSS is on the platform 
level, unable to shake the domination of Microsoft 
on the consumer level (PCs). According to Cosovanu 
(2006) there are four main reasons as to why OSS is 
still not widely used. Firstly, cheap pirated copies of 
proprietary software are widely available. Secondly, 
proprietary software, especially Microsoft operating 
system and its main application suite have achieved 
overwhelming market share, which is over 90% among 
the PC users. Thirdly, most new PCs are pre-installed 
with Microsoft operating system and its office suite. 
Fourthly, there is a conservative bias of many businesses 
and state bureaucracies toward proprietary software, 
especially Microsoft’s products.

However, a report from Forrester (2007) indicated 
a growing of adoption OSS is happening across all 
geographies and industries. The roles of major vendor 
(investment, contributions, participation) in this expan-

sion are quite significant. Based on the survey conducted 
by Forrester, many companies in North America and 
Europe has trusted OSS in their mission-critical ap-
plications although the majority of the companies 
surveyed used OSS in non-mission-critical applica-
tions, application infrastructure (application server, 
portal server, web server), server operating system 
and development tools.

The Forrester report further reveals that is not 
the cost of acquiring (no license cost for OSS) that 
appealing to companies, however the three attributes 
support for open standards, the ability to use without 
restriction, and not being locked in to a single vendor 
were considered important. Figure 1 shows the degree 
of important of OSS attributes.

It is interesting to see the change of attitudes of 
business world, especially large corporations, toward 
OSS. At the early stage OSS development, large com-
panies were suspicious to OSS. After sometime, they 
accept the phenomena of OSS and finally indicate their 
favorability by adopting OSS or open innovation in 
general as part of their business strategy (Liu, 2009).

OSS in the Smartphone World

Prior to the introduction of smartphones, few players 
dominated cell phone industry. The top five vendors in 
2006 were Nokia, Motorola, Samsung, Sony Ericson, 
and LG with market shares 36.2 percent, 21.5 percent, 
11.3 percent, 9 percent, and 6.3 percent respectively 

Figure 1. Preference of Attributes of Open Source Software (courtesy of Forrester, 2007)
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and the figure did not change much in 2006 (Gartner, 
2007). None of these vendors has OSS in their core 
products other than the Java platform (Java ME) to run 
Java-based applications (applets).

In 1999, two years after the introduction of iOS 
and one year after the introduction of Android, the 
smartphone industry, especially Samsung and HTC, 
responded positively by embracing Android as the 
operating system of their smartphones. Similarly, ap-
plication developers responded with myriad of apps for 
Android within a short time. To see the effect of OSS 
(in this case Android), we have to look at the market 
shares of major operation systems for smartphones 
in Table 1 and Figure 2 shows the trend graphically. 
Note that Android is the only open source OS in Table 

1. By 2013 smartphones world are dominated by two 
OS, Android and iOS, which is increasing trend for 
Android and decreasing trend for iOS.

According to Yu (2013) a smartphone OS market 
share has a correlation with its mobile apps developer 
community as there is a symbiosis relations among 
smartphones, OS and apps. Android enjoys strong 
support from its developer community; consequently, 
the number of apps is growing fast. The role of apps 
in attracting users of smartphones is important as they 
expand the functionality of the smartphones.

Figure 3 shows the growth of apps in Sourceforge 
(sourceforge.net), a cloud for developing applications, 
including mobile apps. If we explore the growth of 
apps in Sourceforge, the most popular and the largest 
OSS community developer’s repository, we can infer 
that Android has been enjoying a strong support from 
OSS community starting from its conception. 

It cannot be denied that Apple, through iPhone and 
iOS, created breakthrough in mobile device technology. 
iPhone integrates telephony, the Internet and myriad 
of applications from the third parties, making iPhone 
outperform other mobile phones. The seamless Internet 
connection with full browser capability that has let end 
users experience Internet value network ubiquitously 
(Kenney & Pon, 2011). In addition, AppStore and 
iTunes have created an innovative ecosystem containing 
end users, third-party application developers, and Apple 
Inc. The openness of iOS to third-party developers 
further increase the value of iPhone (iPod and iPad) 

Table 1. Smartphone operating systems market 
share (in percent) 

Operating 
System

2009 2010 
(4Q)

2011 
(4Q)

2012 
(4Q)

2013 
(3Q)

Symbian 44.9 32.3 11.7 1.2 0.2

iOS 14.4 15.8 23.8 20.9 12.1

Android 3.9 30.5 50.9 69.7 81.9

RIM 
BlackBerry

19.9 14.6 8.8 3.5 1.8

MS Windows 8.7 3.4 1.9 3.0 3.6

Others 3.8 6.1 2.8 1.6 0.5

Source: various reports from Gartner

Figure 2. The growth of market share of major mobile OS
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and iOS as innovations from the third-party applications 
are embraced, creating symbiotic mutualism between 
Apple and its third-party developers. Although iOS is 
a close source software, proprietary and exclusively 
designed for Apple’s products, Apple adopts open in-
novation strategy (Chesbrough, 2003) to multiple the 
value of its products in a controlled manner.

The exclusiveness of Apple for its products (Apple 
will not license iOS to any smartphone manufacturer) 
has made the introduction of Android, an open source 
OS, were welcomed by smartphone manufacturers 
such as HTC and Samsung and subsequently produced 
smartphones with comparable capabilities to iPhone.

Google, the big player in the Internet, decision to 
enter smartphone market is interesting. Google did not 
have experience in any mobile platform. Therefore the 
best way is pick a good open source OS, adopting fully 
the open innovation approach to secure its position as 
the top Internet player since smartphones are ubiqui-
tous client machines to access the Internet. Google 
bought Android Inc, a company co-founded by Andy 
Rubin that develop a Linux-based operating system for 
touchscreen mobile devices and appointed Andy Rubin 
as the director of mobile platforms at Google (Beavis, 
2008). With the cooperation of Open Handset Alliance 
(OHA), which includes Samsung, HTC, Sony, and LG, 
Google unveiled Android on November 5, 2007 and 
within one year (October 22, 2008), the first Android 
smartphone, HTC Dream, released (Perez, 2008).

Google does not use Android as a moneymaker 
directly as Android is released as an OSS and smart-
phones manufacturers do not need to pay a license fee 
to use Android as the platform for their smartphones. 
Google expects Android can attract people to use its 
Internet services, creating more traffic to get more 
revenue from the traffic through advertisements and 
data usage. Consequently, Google spent considerable 
effort to promote Android, especially to application 
developers, to create a similar ecosystem to iPhone 
(Kenney & Pon, 2011). Figure 2 shows the response 
from application developers that use Sourceforge as 
their development repository. In addition, the expansion 
number of apps developed for Android in several well-
known repositories such as Sourceforge, Google Code, 
and Git Hub is surely highly related to the expansion 
of available apps in Google Play, which in turn help 
Google strengthening its Android ecosystem.

FUTURE RESEARCH DIRECTIONS

Android is now a dominant OS for smartphones. 
However, Google does not acquired direct financial 
benefit from the popularity of Android. Perhaps the 
acquisition of Motorola Mobility is an attempt to take 
direct benefit from Android. It is interesting to study 
the reason as to why Motorola Mobility was acquired. 

Figure 3. The growth of apps of several mobile OS in Sourceforge (Source: Yu (2013)
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By acquiring Motorola Mobility, Google will compete 
with mobile device manufacturers, which use Android 
as the main platform for their smart mobile devices 
and compete directly with Apple. On the other side, 
Google has Chrome OS a product of the Chromium 
OS Project, an OSS project aimed to produce a web-
based operating system. It is not clear how Google treat 
Android if Chrome OS successfully gain market, as 
unlike Android, Google has a full control on Chrome 
OS. Does Google want to the take advantage the ad-
vancement of mobile computing with lightweight OS 
(Chrome OS)?

As a first mover in touch screen mobile devices 
(smartphones and tablets) Apple with its strong brand 
and innovative products has always secure its market, 
although it market share decrease. In the tablet market, 
iPad still leading the market with market share about 
55% (October 2013). Mobile device products with 
proprietary operating systems keep losing the market 
such Window OS and BlackBerry. It is not clear the 
survival strategy of Nokia by taking proprietary OS 
(Window OS) moved away from their previous strategy 
to use open source OS. Recently, Microsoft absorbed 
Nokia. The big question is: can Nokia, under Microsoft, 
gain significant market share in the future?

There are several open source projects working on 
operating systems for smart mobile devices, among 
others are Firefox OS, Sailfish OS, Tizen and Ubuntu 
Touch. We do not know the fate of these OSs in the 
future. However, they are alternative OSs that may 
challenge the dominant duo, Android and iOS. The 
move of Google acquired Motorola and the possibility 
of Google to uplift Chrome OS can trigger smartphone 
manufacturers to find alternatives. Perhaps the new 
open source OS can tap the emerging markets for 
lower-end mobile devices. As discussed previously 
the key for a mobile OS to success in the market is 
the strong support from application developers and 
creating an ecosystem to attract application developers 
to contribute their innovation is crucial.

A growing concern from end users on security and 
privacy issues need to be addressed. Mobile network 
is far from secure and the same as for the Internet. 
Nowadays people live with their smartphones, but 
unfortunately, information stored in their smartphones 
is not properly protected.

CONCLUSION

OSS is free software that provides users the freedom 
to use, replicate, modify, and distribute for any pur-
pose. In the early stage of OSS, the business world, 
especially large corporations were not interested and 
some were suspicious to OSS. Strong support from 
programmers and quality software produced through 
OSS development methodology have change the atti-
tude of business world to favor and many big computer 
corporations such as IBM, Oracle and Google support 
and embrace OSS.

Apple made a breakthrough in consumer mobile 
devices by introducing touchscreen mobile phone 
(iPhone) and tablet (iPad) equipped with powerful 
but easy to use operating systems in 2007 with its 
proprietary OS, iOS. The mobile phone market was 
shaken by the introduction of iPhone, and within one 
year, the smartphone market was dominated by iPhone. 
Google, a giant Internet player entered the smartphone 
market by introducing Android, an OSS of Linux-
based operating system in 2008. Supported by many 
smartphone manufacturers, application developers 
and open source communities, Android quickly grab a 
significant market share after one year of its introduc-
tion and keep growing until it became dominant after 
three years of its introduction.

One of important key success factors of any smart-
phone platform is innovation created from the platform 
and innovations created from applications developed 
for the platform that create the power of attraction to 
end users. Both Android and iOS have successfully 
created good ecosystems to help them grow. However, 
the power of open innovation in open source software 
to create such ecosystem is stronger than proprietary 
software, this is probably one of a reason as to why the 
gap of Android and iOS market share is getting wider.

The popularity of open source OS for smartphones 
has attracted several vendors such as Nokia, Samsung, 
and Palm/HP to develop open source OSs. New players 
such as Mozilla (Firefox OS) and Canonical (Ubuntu 
Touch) is try to penetrate the market. However, their 
success is depending on their ability to create a good 
ecosystem to grow to challenge the market leader.
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KEY TERMS AND DEFINITIONS

Android: Android is an open source Linux-based 
operating system design for touchscreen smart mobile 
devices (smartphones and tablet computers). Google 
and Open Handset Alliance (a consortium of hard-
ware, software, and telecommunication companies 
such as Samsung, HTC, Qualcomm, and T-Mobile) 
back Android.

Free Software (FS): FS has been introduced by 
Richard Stallman to denote users freedom to execute 
it for any purpose, replicate, modify and redistribute 
copies of the original or modified software. “Free” in 
the free software refers to freedom, not refer to price. 
Free software is under copyleft, a distribution concept to 
make sure that software under this term is always free.

iOS: iOs is proprietary operating system design 
for dedicated touchscreen mobile devices developed 
by Apple such iPhone, iPad and iPod touch.

Open Source Software (OSS): Open source 
software share the same principle of FS. According 
to Richard Stallman ‘free software’ and ‘open source’ 
describe the same category of software, more or less, 
but say different things about the software, and about 
values. He further said, “The Free Software Movement 
and Open Source Movement are two political parties 
in the same community”

Proprietary Software: Proprietary software is 
commercial software where the core is kept secret by 
the developer, users of the software have to pay license 
fee, and users even do not have the right to lend the 
software to their colleagues let alone to modify.

Smartphone: A smartphone is a mobile phone the 
let one not only making telephone calls, sending short 
messages, but also surf the Internet, playing games, 
listening music, watching movies and other capability 
normally provided by a computers such as writing and 
editing documents, sending and receiving emails and 
run myriad of available apps.


