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Background Discussion: Nokia’s announcement in 2008 to put its Symbian based Operating 
Systems in the Open Source domain came in the face of expected competition from other Open 
Source Software (OSS) rivals such as Google’s Android OS. Moreover, Nokia now relies solely on 
OSS in order to power the higher end range of its products.  
 
Purpose: The purpose of this thesis is to present a snapshot picture of the current mobile devices 
market in general and where Nokia stands in particular when it comes to employing Open Source 
Software in the mobile devices market. 
 
Method: The study will be a combination of both academic and empirical research. 
Academic research will be relied upon when talking generally about future trends and strategies 
which the company is expected to develop and follow.  
Empirical study will be used when comparing already available data with regards to other OSS and 
how they have performed in the past. Conclusions with regards to their success and effectiveness 
can be drawn by observing their performance in the software market and how they compared with 
their closed source rivals. These conclusions will be used to underline the decisions taken by Nokia 
with regards to OSS. 
 
Theory: Later parts of the thesis rely upon press statements, public deals, business analysis and 
predictions made by industry insiders to deduce some conclusions with regards to Nokia’s OSS 
strategy in the mobile devices market.  
 
Analysis: Relying on available data and future trends and analysis, a theoretical picture of Nokia’s 
strategy of employing OSS in its high end phone products is presented. Reasons and triggers for 
doing so are presented and predictions are made with regards to chances of future success of 
employing such a strategy. 
 
Conclusion: The results of both the empirical and theoretical parts of the thesis showed that 
Nokia’s present OSS strategy makes sense when looked at from the current market perspective and 
the competition the company faces. However it cannot be concluded that OSS is a silver bullet 
which would solve all the company’s issues. Without innovative products and services the future of 
Nokia might see a gradual decline despite Open Sourcing its staple software. The ideal combination 
which would seem to be most effective is a combination of both OSS combined with the company’s 
ability to leverage that software into more innovative products which offer the consumers 
something useful and different. 

 
 
 

 



Summary 
 

The commercial mobile phone industry is a relatively new one. Starting out in the 1980s, it has 
proliferated in both numbers and in terms of technology. The last decade saw a sharp increase in 
both the number of subscribers and the amount of services which was offered by mobile devices. In 
order to keep up with this fast evolution of the industry, phones have started to get much more 
complicated and ‘smarter’ due to the software which is used to run these phones. Multi touch screen 
menus, High Definition video playback, multi megapixel cameras and a plethora of connectivity 
options are just some of the features a consumer takes for granted in his/her new mobile device. 
 
In order to provide these services to the user the software inside the phone has gotten complex to 
the scale of becoming its own Operating System much akin to the Operating Systems used on 
personal computers. These mobile operating systems contain millions of lines of software code and 
cost a lot of money to maintain and develop. Moreover having a popular operating system benefits 
the organization as it draws in many developers who can write applications which run on this 
operating system and also develop services which are specific to the operating systems. Having 
these services generate revenue for the network operators who get to bill the consumers for using 
the services or for the data which has been transferred to and from these mobile phones via the 
operator’s network. 
 
Nokia’s dominant market share in the smartphone market entails that it holds a near 40% share with 
its smartphone operating systems. Gradually the company has been moving towards opening up its 
previously proprietary operating systems to the public in the form of Open Source Software, where 
everyone is able to view, share, distribute and contribute to the software code. This strategy change 
has been taking place over the last couple of years and continues under an overall change of 
direction and focus which is taking place in the company. 
 
This thesis work relates as to what exactly is the current placement of Nokia in the economic and 
mobile devices market and how the company has been adapting to the challenges it has been facing 
at the hands of both old and new rivals who have been coming with innovative ideas in order to 
topple over Nokia from its throne of being the biggest mobile phone maker in the world. The thesis 
first looks at exactly what is Open Source Software. From there it gradually moves to do 
comparisons between closed and Open Source Software in order to give the reader an idea as to 
what are the pros and cons of each. 
 
In the second half of the thesis a snapshot of the current market situation and competitors is given in 
order to understand the environment in which Nokia has been working and developing its strategy 
in. Later on the thesis goes in depth about the decisions, their triggers and their implications with 
regards to Nokia and the use of Open Source Software as a strategy in this changing environment. 
 
 

Keywords: Nokia, Open Source Software, strategy, mobile phones, mobile operating systems, 
software, smartphone, internet tablet, OSS,
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1 CHAPTER ONE: Introduction 
 

1.1 Background 
 
 
Nokia is a Finnish technology company that is currently the biggest manufacturer and supplier of 
mobile phones in the world and has been holding that position since many years.  
 
Nokia’s device and mobile phone portfolio consists of a number of line-ups each distinguished by 
the capability of the devices and the software which is run on those devices. The software comes in 
the form of different platforms or Operating Systems (OS). A platform is an operating system which 
is modular and can be configured quickly to conform to the features which are present on the 
different phones. Thus a platform is the basic building block of the product software which is run on 
the device and the end user sees on the screen of their mobile phone in the form of different menus 
and graphics. 
 
Nokia’s basic level device line-up consists of cheap low-end phones which use the company’s 
proprietary S40 operating system. These phones form the bulk of sales for the company particularly 
in the emerging markets of the developing world. The S40 OS is not considered to be a smartphone 
OS and it does not offer multitasking and the data processing capabilities of the company’s other 
platform offerings. 
 
Apart from the S40, Nokia uses the S60 OS and a Linux based platform known as ‘Maemo’. The 
S60 OS is based on the Symbian OS which was developed by Symbian Ltd. for usage in 
smartphones in the late 1990s. Both the S60 and the Maemo platforms are considered to be 
smartphone Operating Systems and are used in the company’s higher end phones and internet 
devices. The S60 OS is more geared towards usage in high end smartphones and is currently the 
most widely used smartphone OS in the world (Gartner, 2009).  
 
The S60 OS started out as a proprietary software and it still is, however work is underway to open 
up it’s source code over the next two years to make it an Open Sourced Software (OSS) as part of 
Nokia’s future strategy to adopt more open sourced software in it’s mobile phones and devices and 
focus more on device configuration and services. 
 
The Maemo OS, on the other hand, is being used in devices known as ‘internet tablets’ which do 
not usually offer cellular (the ability to make calls and use other services provided by mobile phone 
operators/networks) services. These devices are used in areas covered by wireless internet access 
points in order to offer a device with the ability to access the internet. However recently Nokia 
announced its N900 internet tablet which; for the first time, offers cellular call capabilities (Nokia 
N900, 2009). 
The Maemo OS started out as an OSS due to the fact that it is based on Linux, which is probably 
the most famous OSS in the world. 
 
 
From the point of view of this thesis, the focus will be on the Nokia’s strategy which relates to the 
changes taking place in the S60 OS with the plans of opening up its source code to members of a 
foundation and to the general public under the Eclipse Public License (EPL) over the next two years 
and with regards to the Maemo OS. 



1.2 The Thesis 
 

1.2.1 Motivation for this thesis 
 
The announcement, in 2008, by mobile phone giant Nokia, regarding the creation of an open 
source community and the distribution of the previously proprietary smartphone operating 
system, S60, was a major change in the way of Nokia’s business model. Previously Nokia had 
kept the source code of the world’s most popular smartphone OS under wraps. However with 
changing market scenarios and major new competitors, such as Google’s Android OS, which 
threaten to encroach on Nokia’s share of the smartphone OS market, the company has decided to 
go the way of Open Source Software (OSS) by making the source code of its OS available 
through a community of members known as the Symbian Foundation. The plan is to gradually 
make the software public over the next two years. 
 
In addition to this Nokia’s continuing investment in the Linux based Maemo platform which 
powers Nokia’s internet tablet devices also correlates to the open sourced software trend which 
seems to be shaping up the company in particular and the future of the mobile phones market in 
general. 

 

1.2.2 Objectives of the thesis and Hypotheses 
 
This thesis work will be an overall analysis of the current situation that Nokia finds itself in from 
an OSS perspective. It will aim to create a picture of the current as well as the developing 
scenarios which Nokia is expected to face in the upcoming years. 

 
This thesis will also try to understand some of the reasons behind Nokia’s change in strategy from 
using proprietary software, such as the S40 and the S60 OSs, to employing OSS and practices in 
its handsets and other related services. The probable reasons, changing market environment and 
risks will be explained so as to understand the basis of the change which in turn will clarify the 
full picture of future growth and path which the handset market will possibly take. Moreover the 
effects of open sourced software on spurring development of new applications and services will 
be examined. Similar software models in related industries, such as personal computing, can be 
used as a reference as to how OSS can remain competitive in the face of closed source or 
proprietary software. These findings can also be used to extrapolate the future growth and 
innovation prospects for Nokia’s new OSS strategy. 
 
The following null hypotheses are identified: 
 

1. Not moving away from proprietary software and not employing OSS will reduce 
development cost and time and make the software more competitive. 

 
2. Nokia needs to base its devices on proprietary software in order to counter competition 

from Google’s Android OS and prevent it from eating into its market share. 
 

3. Keeping the Symbian OS platform proprietary and using a closed source eco-system for its 
development will make it more attractive to the developer community and other handset 
makers. 

 



4. Investing in a single and closed source OS like Symbian OS will help in building on the 
investment which has already taken place in the previously closed source S60 OS. 
 

5. Closed sourced software is better suited for incorporating more technologically cutting 
edge applications and spur innovation. 

 

1.2.3 Methodology 
 
Different methodologies will be applied in the course of this thesis. The study will be a mixture of 
both academic and empirical research. 
 
Academic research will be relied upon when talking generally about future trends and strategies 
which the company is expected to develop and follow. As it is impossible to get data regarding what 
results future actions and strategies of the company will formulate, a purely theoretical study will be 
used in order to support or disprove the hypotheses which pertain to the future context. 
 
Empirical study will be used when comparing already available data with regards to other OSS and 
how they have performed in the past. Conclusions with regards to their success and effectiveness 
can be drawn by observing their performance in the software market and how they compared with 
their closed source rivals. 
 
The following methodologies will be employed when trying to explain the research queries: 
 
- A study and comparisons of different open sourced models which are available in the current IT 
industry can be used as a role model or a reference. For example two software where one uses an 
open sourced approach while the other a closed source can be compared to draw some 
conclusions regarding the differences between open sourced and closed source software.  
This will be used as secondary empirical research. 
 
- Employing Nokia’s non-confidential strategy related statements, press releases and press 
statements from Nokia’s management as a sort of ‘window’ to how the management thinks and 
how the strategy inside the company is being shaped.  
This will be used as secondary academic study and will apply mostly to the parts explaining the 
direction in which the company is headed currently as well as where it will be in the future. 
 
- Findings and theories from different articles and research papers regarding the benefits of using 
OSS and methodology in today’s IT companies can be utilized. These will then be correlated with 
Nokia’s overall strategy. 
These are both secondary academic as well as empirical. 
 
 
 
 
 
 
 
 



1.2.4 Outline of the thesis 
 
The thesis is sub-divided into 6 chapters. 

- Chapter one provides the introduction to the whole thesis as well as information regarding 
the company (Nokia) which is being taken as the subject of this thesis. Moreover the 
motivation for the thesis, the hypotheses generated and the methodologies which will be 
used to discuss the hypotheses are mentioned. 

 
- Chapter two deals with the definition of Open Source Software and its many different 

licensing mechanisms. The focus on the licensing part is important to understand where 
Nokia (and its rivals) are headed judging by the licenses under which they are releasing or 
planning to release their Open Source products. 

 
- Chapter three is a comparison between the OSS and the closed source development process. 

The benefits and pitfalls of each and how successful OSS projects have been run and 
compare with their contemporaries from the closed source world. This chapter will set the 
base upon which a number of the offered hypotheses can be debated in later chapters. 

 
- Chapter four jumps right into where Nokia is positioned with respect to the current 

environment prevalent in the mobile phone market. There is a primer on Nokia’s rivals and 
the current market environment. We also analyze what the management has said openly with 
regards to the future of the company’s software and devices. In this chapter we also try to 
analyze different management decisions which might indicate the general course of action 
and the shape which the company might take in the future. 

 
- Chapter five brings together the data from chapter three and four and analyzes the perceived 

course of action from Nokia and how it might affect the future picture of the industry in 
general and Nokia in particular. Whether the direction into which Nokia is evolving 
(discussed in chapter four) fits well with the empirical evidence (from chapter three) in order 
to put Nokia in an advantageous position when seen from the industry’s point of view. 

 
-  Chapter six deals with the future OSS strategy which Nokia might follow. Predictions and 

assumptions abound in this chapter where a perceived course of action by the company is 
debated. Conclusion, discussion on the hypothesis and rejection/not-rejection of the null-
hypotheses plus any closing remarks of the thesis are also mentioned in this chapter. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2 CHAPTER TWO: Open Source Software 
 
Recently Open Source Software (OSS) has been witnessing a growing market share and a growing 
popularity as compared to the traditional commercial methods of software development (Henley & 
Kemp, 2008). The future for this method of software development and distribution seems bright as 
new methods of delivering and licensing the software virtualization and remote services are 
developed. 
 

2.1 Fundamentals of Open Source Software 
 
The basic idea of Open Source Software or OSS is the ready availability of the source code of the 
software application. This generally also includes the permission to modify and improve the source 
code. The originator usually does not give up the ownership of the software in an OSS. In 
traditional commercial methods of software development, the software application is a proprietary 
product whose source code is kept under wraps and under intellectual copyrights of the company 
which wrote the source code. 
 
The source code is the actual human readable lines of instructions of a computer application which 
consist of the instruction set which the program follows.  
Software is generally distributed as an executable which is in the form of binary instructions for the 
device on which it will run. This is known as object code and is not human readable as it consists of 
binary data which is to be interpreted by the microprocessors present in the device where the code 
will be used in. 
 
Source code, on the other hand is the set of human readable program instructions from which the 
object code is later generated with the use of a compiler. The compiler is used to translate the 
source code into the object code for the target device in such a way that the binary instructions of 
the object code are tailored for the microprocessors of the target device. Thus the source code is the 
basis of the object code. This source code can be written or modified by using a simple text editor 
and can also contain notes and comments from the writer of the source code which might help in 
explaining the purpose of the programming instructions in the source code (Kennedy, 2001). 
 
In the commercial method of software development and distribution, the licensing agreement is for 
the executable application or object code and the end-user does not get to see the source code of the 
application. However the fundamental idea of the licensing agreement of an OSS turns this concept 
over its head by allowing the end-user to have access to the source code of the application and 
moreover by giving the end-user permission to make perceived improvements in the source code by 
correcting errors and bugs and by even adding new features if they so desire. Thus in the case of 
OSS the end-user or licenses gets access to both the source code as well as the object code of the 
licensed application. 
 
 
In the closed source or the traditional method of software development and distribution the 
development of the software is usually done by in house computer programmers which are 
employed by the organization which is developing the software and which owns the intellectual 
property rights to the software. While in the OSS method, the development is usually community 
based and depends upon the licensees and end-users of the software as they have the right to access 
and modify the source code. As a result, the software is improved by the efforts of the many 



volunteer programmers who are using and improving the software at the same time. This disjointed 
way of development gives rise to fragmentation of the software as many different volunteer 
programmers who might be physically spread all over the globe might not be able to coordinate 
their activities and development in conjunction with each other. To keep this in check, a small 
group or a foundation is generally made responsible for managing the input from these voluntary 
programmers. This group is responsible for the OSS being developed and become gate keepers with 
regards to what improvements are incorporated into the software and which ones are discarded. 
 

2.2 History of Open Source Software 
 
Although the first large scale computers from IBM came with some software which might 
considered to be free in the 1960s, the formal start of Open Source Software might be given a 
timeline by marking the starting point as the formation of the Free Software Foundation (FSF) by 
Richard Stallman in 1985 (Kennedy, 2001). Richard Stallman was an ex-programmer at the 
Massachusetts’s Institute of Technology’s Artificial Intelligence lab and established the FSF in 
1985 and the GNU project in 1983. GNU stands for GNU’s Not Unix which makes it a recursive 
acronym. The GNU project was the endeavour to develop a free operating system which would be 
distributed to people under the licensing terms of a General Public License (GPL)i. The GNU GPL 
contained most of the fundamentals which form the core properties of an OSS. On the same page, 
the FSF came up with four essential freedoms for any software licensee for OSS, these were: 
 

• To run the software for any purpose 
• To study how the software worked and adapt it 
• To re-distribute copies of the software 
• To improve the software and release those improvements 
 

 
At the same time another OSS birth story was being witnessed at the Computer Science Research 
Group (CSRG) in the University of California at Berkeley where work was being done to improve 
the UNIX operating system. The original UNIX OS was developed in 1969 by a group of AT&T 
employees at Bell Labs. The improved UNIX OS from CSRG was then released under a new 
licensing scheme known as the Berkeley Software Distribution or BSD and the OS was known as 
BSD UNIX. This was in effect one of the first open source licenses. However the software was not 
a real OSS as a BSD UNIX user also needed an AT&T UNIX license due to the fact that some 
parts of the kernel and utilities were still proprietary. 
 
 
Over the years, the different OSS stories continued such as Sun Microsystems going public with its 
SunSolaris OS in the form of the OpenSolaris project or Netscape releasing it’s browser software 
through the Mozilla organization. Different licensing schemes were also developed such as the 
Eclipse Public License (EPL) or the Apache License (AL) which differ ever so slightly from the 
GPL concept by allowing third parties to develop derivative works on the software and keep them 
proprietary without having to release the source code back to the community. Thus in this way the 
evolution of the OSS has continued. 
 

                                                 
i A software license is the terms and conditions which the end user of the software is bound to follow. The licensing text 
is usually shown to the end-user during the installation of the software and is required to be agreed to before the 
installation of the particular software can be proceeded.  



2.3 Relevant Open Source Software Licenses 
 
 
The concept of licensing software pertains to the copyright notices which restrict the usage of 
software applications to the end-user, a particular machine or a particular organization. The OSS 
community took the same concept but turned it around and is even referred to as ‘copyleft’ to 
emphasise the opposite nature of the the concept of OSS licensing as compared to the closed source 
licensing model. The open source license is used as a means of ‘liberating’ the user to use the 
software and to modify and distribute it, concepts which go against the restriction imposing 
licenses of closed source software (Murray, 2009). 
 
Open Source Software does not imply that the software is free of cost. In the vision of Richard 
Stallman software should be free to be modified and distributed but not free as in cost free. The 
different OSS can be distributed under the legality of different licenses. These licenses govern the 
extent to which the software being distributed is open and what are the legal obligations on the 
contributors (the person distributing the software) with respect to the source code and licensing of 
the software being distributed. 
 
As mentioned one of the most prolific OSS license is the GPL which was written by the FSF under 
the guidance of Stallman. The GPL has also gone through different versions of software licensing 
with version 3 being the most current. The GPL v2 is the license on which the famous Linux OS 
was based on. GPL incorporates the most basic definitions of the OSS model and can be seen as the 
de-facto document which gives a proper definition of OSS as seen from the eyes of the pioneer of 
OSS i.e. Richard Stallman (FSF, 2009).  
 
Obviously the authors of the other OSS licenses might see the core promise of OSS as something 
different from Stallman which translates into the differences found in the licenses and which leads 
to heated debates as to which license is the most suitable way of OSS distribution. However the 
core promises of OSS still happen to be: 
 

• The source code of the software is made available to the licensee/end-user of the software 
• The end-user is allowed to make modifications, corrections and improve the distributed 

software and 
• The right to distribute the copies of the software. 

 
 
 
The differences lies between the different prevalent OSS licenses lies in the fine print and details 
which relate and build upon these fundamental points of an OSS. 
 
Listed below are the most popular and the most relevant OSS licenses with regards to this thesis 
work. 
 
 

2.3.1 The General Public License or GPL 
 
The GPL was first written by Richard Stallman of the Free Software Foundation in the late 1980s 
and can be seen as a license as well as a manifesto on part of the FSF and their definition of an 
OSS. 



According to the FSF software can be considered ‘free’ when it fulfils the following four kinds of 
freedom criteria: 
 
 

• The freedom to run the program, for any purpose (freedom 0).  
• The freedom to study how the program works, and adapt it to your needs (freedom 1). 

Access to the source code is a precondition for this.  
• The freedom to redistribute copies so you can help your neighbor (freedom 2).  
• The freedom to improve the program, and release your improvements (and modified 

versions in general) to the public, so that the whole community benefits (freedom 3). Access 
to the source code is a precondition for this.  (GNU, 2009) 

 
The GPL incorporates all of these four freedoms into its licensing terms despite having evolved 
from version 1 to the current version 3 as of this writing in June 2009 (FSF, 2007). The GPL 
licensing mechanism also implies that any derivative of a software work under a GPL license also 
needs to be released under the terms of a GPL license, moreover any additional components which 
might be added to a GPL licensed software also need to be released under the same GPL license as 
the original portion of the software, thereby nullifying the loophole which could have been 
exploited by using free software under a GPL license and then deriving work from it and licensing 
that derivative work under a more restrictive license. 
 
The latest version of the GPL is version 3 which was released in June 2007. This version is a bit 
more permissive than GPL v2 and incorporates some concessions to commercial distributors (FSF, 
2007). For example GPL v3 has a clause which allows for the software to be offered as a service 
(such as through a web server) without having the obligation to deliver the source code along with 
the service. The distributor is allowed to just point to the user the method with which the source 
code could be obtained if need be. 
 
The GPL v2 was the license which was used to distribute the Linux OS.  
 
Another version of the GPL is known as the Lesser General Public License or LGPL. The LGPL 
(currently in version 3) offers weaker copyleft protection as it allows for other programs, which are 
under different licensing terms, to link up to a program which is incorporated under the LGPL 
license (FSF, 2007). This is especially useful for statically linked libraries which are programs 
which offer often used services for other programs which might be running in an OS.  
 

2.3.2 The Eclipse Public License or EPL 
 
The Eclipse Public License or EPL is an OSS license used by the Eclipse Foundation for the 
software which it distributes. It is the license which will be used by Nokia to distribute its OSS 
version of the S60 software i.e. the Symbian OS through the Symbian Foundation (Skerrett, 2008). 
 
The EPL is considered generally less OSS friendly than the likes of the GPL as it has a few 
important differences which allow for commercial companies to benefit from the software which is 
licensed under the EPL without having to contribute or release the source code of any added on 
components back to the OSS community which developed the original EPL licensed software in the 
first place. 
Unlike the GPL, the EPL allows for the distributor to grant licenses to any patents which the 
distributor might be holding for any additional add-on/component to the original code. This makes 



the EPL more attractive for commercial enterprises who might want to sell an OSS licensed under 
the EPL with added on components which are patented by the company without having the 
obligation to release the source code of the patented modification/add-on. The original code which 
is licensed under the EPL remains so, and the additional proprietary components can be licensed 
under any other license which the owner of the component chooses (Eclipse Foundation, 2004). 
 
The EPL has only one version as of yet and is not compatible with the GPL due to the above 
mentioned clause. However it is similar to the GPL as long as the licensing terms are applied to 
derivative work of EPL licensed OSS as a derivative work based on EPL licensed code also is 
required to be licensed under the EPL. 
 

2.3.3 The Apache License or AL (formerly The Apache  Software License or 
ASL) 

 
The Apache License is a license drafted by the Apache Software Foundation which uses the license 
for a host of OSS projects. Similar to the other licenses, the AL can be used by other originators of 
software to license their software in an Open Source manner. Recently Google has decided to 
license its Android OS for mobile telephones under version 2.0 of the AL. Although the Android 
OS is based on the Linux kernel which itself is licensed under the GPL v2, most of the user area 
software of the Operating System will be licensed using AL 2.0 (Ryan, 2007). 
 
The AL 2.0 is a permissive license and suits commercial development as it allows for the inclusion 
of the OS source code into proprietary software which can then be re-packaged under a different 
and possibly restrictive license. The AL 2.0 suits third party developers and commercial companies 
who can rely on the OS source code to base their proprietary works upon without having the 
obligation to turn over the source code of their proprietary work back to the OS community, thus 
preserving their copyrighted code and at the same time benefiting from the availability of free OS 
code. 
 
The AL 2.0 also does not feature the clause that derivative works from AL 2.0 licensed code be also 
re-licensed under the AL 2.0. This salient feature of copyleft licenses where any derivative work 
which uses the code from a copyleft license should also be incorporated under the original license is 
a major difference between AL 2.0 and the EPL/GPL licenses (Ryan, 2007). 
 
 
 

2.4 Development Methods in OSS Communities 
 
Open Source Software does not rely on the commercial notions of software production. In 
traditional closed source commercial developments, the corporations or organizations employ 
people who write the source code which is then treated as a product which belongs to the 
organization. The end product/software is protected by copyrights and can be sold as a commodity 
in the form of object code i.e. as applications. 
 
In the OSS form of development, the software product is available to all, usually via web portals or 
project web-sites. Popular OSS software develop major communities of dedicated developers who 
incorporate changes and improvements to the code and fix errors (bugs) which they then contribute 
back to the original code. The groups of people who are responsible for gatekeeping of the software 



review those bugs and commit or deny the changes to be incorporated into the baseline of the 
software. The baseline of the software is updated and is released from time to time for all to use. 
 
Obviously this approach is more successful in some projects than others, depending upon the 
popularity of the software and how the people who are part of the foundation which is overseeing 
the software handle inputs and conduct the whole process. Generally software which attracts a 
larger audience of developers has a larger community and in effect a bigger resource of people who 
can work to develop, fix and improve the software. 
 
The presence of a comparatively disorganized set of volunteer developers who are loosely 
collaborating with their own different ideas towards the development of software presents a lot of 
challenges as it might lead to fragmentation of the software. Fragmentation means that the software 
evolves into different parallel versions, with each being developed by contributors with diverging 
ideas. For this very reason, the core team or the foundation which is responsible for maintaining the 
software needs to maintain the software in a very organized manner. The path which the software 
development process follows can depend on a number of factors. Sometimes the majority of 
developers and contributors to the software get to decide as to what is the direction into which the 
software evolves, sometimes the originator of the software already has established the evolutionary 
path of the software or in other instances a ‘go with the flow’ approach is employed as the software 
evolves over time due to a combination of all of the above factors with each sphere of influence 
tugging the software into its own general direction. 
 
A popular way of referring to the differences between these two methods of development is referred 
to as the ‘Cathedral and the Bazaar’ method (Raymond, 1997). In this essay the author uses the 
analogy of a bustling bazaar to represent the comparatively disorganized way of OSS development 
where the source code is in the view of everyone and the atmosphere of a general collaboration. On 
the other hand an organized cathedral is the analogy which represents a traditional proprietary way 
of SW development where an organization holds the rights of the software and the source code is 
limited to a select few individuals who are employed by that organization. 
 
Moreover the OSS way of working follows the ‘hacker ethic’ from the developers’ and 
programmers’ point of view. The hacker ethic was a term coined by Steven Levy in his book 
Hackers: Heroes of the Computer Revolution (Levy, 1984). The hacker ethic presents a set of 
unwritten rules about the behaviour and the way of working about computer programmers who 
might want to undertake projects to guide computers to greater heights than anyone expected (Levy, 
1984). With this same hacker mindset the development methods of OSS were formed to revolve 
around sharing the source code and applications and working in a community oriented collaborative 
environment rather than a closed source and competitive one.  
 
Peer reviews are usually employed in OSS development to keep the code quality up-to par with the 
default standard for the project. Moreover general bug fixing and the general improvement of the 
software do not require for any strategy or vision with respect to the path the software project is 
following and this portion benefits from the availability of a large scale peer review which results in 
a tested and reliable product. Due to a generally larger number of available developers the phrase 
“given enough eyeballs, all bugs are shallow” (Raymond, 1997) holds true in an OSS. 
 
Due to being a volunteer based development process, the OSS development is deemed to be 
comparatively cheaper and provided a large enough community, also quicker. Code is written more 
carefully and with creativity as the developers and contributors are doing what they like to do as a 
hobby (Raymond, 1997). However the comparisons with regards to whether this is actually true or 



not will be done in the next chapter along with some other aspects of comparisons between the 
development methods employed for OSS and closed source software development. Using empirical 
evidence we can then deduce whether there is any advantage from moving to a closed source 
proprietary way of development to an OSS way of development. 
 

2.5 The Economics of Open Source Software 
 
There have been different motivational factors for organizations as well as individuals to adopt the 
OSS model of development. Each originator of a project has their own expectations, goals and 
restrictions with which to achieve those goals. In the corporate world where companies operate for 
profit, the decision to employ OSS methods in developing software need to make economic sense 
for it to be taken as a serious contender to the well established proprietary way of development. 
 
Moreover, for the contributing developers, there needs to be motivating factors which are greater 
than personal satisfaction or indulging in a hobby in order for them to spend large amounts of time 
on software projects for which they might not be getting paid directly. However this might not be 
the case for OSS projects which are being driven by commercial organizations with salaried 
programmers who are paid to contribute to the organization’s OSS product/project. 
 

2.5.1 Business reasons for organizations 
 
The business reasons which might push an organization to adopt an OSS way of software 
development vary with the business strategy which the company wants to adopt in order to generate 
revenue. For example an organization might adopt selling services and support for an OSS product 
and thus use a strategy where this selling of services and support results in revenue generation 
rather than the product itself. This strategy of making money by offering complementary services 
has been adopted by companies such as Red Hat and SourceForge Inc. (formerly VA Linux & VA 
Software) to good effect (Lerner & Tirole, 2000). 
 
Other big corporations who have been following a more closed source development approach have 
also started to delve into OSS development by relying on offering software which is a hybrid OSS 
model which, on one hand, enables them to benefit from the gained resources and innovative 
capacity of a potentially large and varied community of developers and on the other hand, enables 
them to sell the software (or a slightly modified version of it) to end-users and thus generate 
revenue. Although for how long this hybrid model can be kept up and running and freelance 
programmers interested in such software remains to be seen. 
 
The question which arises is why would organizations with revenue streams which generate profits 
from proprietary software, would want to go towards developing and investing into software which 
they would have to provide for free? 
 
There isn’t a simple black and white answer. To much extent it depends on the business model and 
the products which the company delivers. For example companies like Red Hat employ a business 
model where they make money out of providing support services around a free product. On the 
other hand companies like Microsoft rely, to the most extent, on selling proprietary software 
products which are competitive and dominant. 
 



There can be multiple reasons why companies embark upon strategies which revolve around OSS. 
Usually it is with an expectation to profit from a complementary strategy where success of an OSS 
program complements their own expertise in some segment (Lerner & Tirole, 2000). Thus 
employing hybrid OSS programs where parts of an OSS program are mixed together with 
proprietary software which is owned by the organization. The value of this combination of the 
software has to be greater than its parts alone as only then would it be profitable and lucrative 
enough to generate an investment by the company. 
 
Another strategy is to release proprietary code under an OSS license to try to make it ubiquitous and 
dominant by giving it away for free, but in turn making the end user dependent on the 
organization’s hardware or other add-on software; thus revenue can be generated by giving away 
something for free in order to sell something complementary which the end-user would have to pay 
for. This is a strategy which is employed, for example, by electric toothbrush makers who keep 
prices of their electric brush quite low in order to lure the buyer and then sell replacement brush 
heads for high prices in order to generate revenue and profits. 
 
As mentioned formulating a strategy for opening up proprietary source code for companies which 
rely solely on closed source software to generate profits, might depend on the type of market 
situation and competition they are facing. Provided that the proprietary software is superior and 
easier to implement than its OSS counterpart in any given market segment, the end-user would 
prefer the proprietary software due to its quality and reliability and ease of implementation, thus 
keeping the revenue flowing to the organization (Mustonen, 2003). Thus a monopolistic corporation 
would always try to employ higher grade programmers by paying better salaries and investing in 
benefits for its developers and programmers in order to keep them from developing for the OSS 
competition and thus keeping an edge in competitiveness which would result in potential profits. 
 
Otherwise, if the OSS alternative of a software tends to be easier to implement and is of relatively 
good quality due to the efforts of the community developing it, then it might start making a dent in 
the revenues of the closed source rival as users turn to the free software which is competitive 
enough. Thus monopolistic enterprises would employ economically beneficial tactics to lure in the 
best programming talent to develop for their company which could actually set the company on a 
path to potential future profits. To understand this tug-of-war for the potential 
programmer/developer who exists between closed and open source organizations, it is important to 
understand the business, social and economic reasons which motivate developers to either choose 
one as their preferred mode of development. 
 
 
In the mobile industry in particular, the market segment for smartphone software seemed to have 
been dominated by proprietary and closed source operating systems such as Symbian, Windows 
Mobile, RIM’s blackberry software, Palm OS etc. However over the last year, the playing field has 
seen a shift towards employing OSS as the dominant method. This has been a sort of a revolution in 
the mobile OS world. The arrival of Google’s Android and announcement of Symbian to go Open 
Source seem to have tilted the balance of power in the favour of Open Source development when it 
comes to software for the mobile devices. 
 
Google’s foray into the mobile OS business with the Open Source Android is a classic example of 
another business reason for why organizations employ OSS in their business model; to challenge 
established players in the market.  
 



Small or new companies in a market segment usually need to fight to gain market share in face of 
established players who are market dominant. If a company is losing market share and revenue OR 
is too small a player to compete in a market segment, it might be tempted to use OSS in face of its 
closed source competitors (Lerner and Tirole, 2000) (Taschek, 1999). As always there are 
exceptions to this theory as has been shown by Apple with its closed source iPhone OS which has 
managed to gain market share despite being a proprietary piece of software. This is much owed to 
Apple’s marketing clout which was able to generate enough hype to garner public interest in the 
product and was followed by an excellently executed product which delivered on the promises and 
public expectation. 
 

2.5.2 Business reasons for programmers 
 
For programmers/developers to invest their time in developing software that is freely available is 
perplexing for economists (Mustonen, 2002). The majority of OSS developers are not directly 
compensated for their work which they undertake as a hobby and due to their own motivations. 
There is also a sizeable community however of employed developers who develop OSS for their 
organizations and are paid for their work. 
 
For the amateur developer who invests both his/her time in OSS development without any directly 
perceived economic incentive seems to defy economic sense as the activity might be consuming a 
considerable amount of effort and time for the developer. Economists however have come up with a 
variety of economic and business reasons which might be motivating factors for individuals to 
undertake such work for perceivably no direct monetary compensation. 
 
The employees of organizations who are paid to develop for OSS are motivated by their work and 
compensation packages. However, the freelance developer who devotes his/her time has other 
rather non tangible motives which might actually result in indirect compensation for his/her work. 
According to economists, there might be a number of factors involved. 
 
The motivational factor of incentives for both organization and developer in a closed source 
environment keeps going the drive to generate new source code and programs in order to 
accumulate the foreseeable incentives which result from the creation of the source code or program. 
In case of OSS the lack of incentives does not lead to developers abandoning the OSS project as 
they still contribute freely and without the drive to be compensated for their time and work.  
 
However the lure of future indirect compensation (or delayed payoff) can be predicted as an 
economic motivational factor in driving freelance developers to contribute towards free software. 
Skill signalling is also said to be an incentive which might drive freelance developers towards OSS 
(Lerner & Tirole, 2000). 
 
The delayed payoff which can be expected by developers can be related to the skill signalling where 
their effort might lead to them being considered good candidates for future job prospects. This 
future intangible incentive of having a better job or having a better chance of landing a job is one 
motivational factor for freelance developers working on OSS projects (Lerner & Tirole, 2000). 
 
Other incentives such as peer recognition might not be a business factor but it forms part of the skill 
signalling factor. The motivation to ‘show off’ to prospective employers or even probable future 
investors also becomes an (future) economic incentive for the developer. These are referred to as 
career concern incentives (Lerner & Tirole, 2000). 



 
Obviously there are other non-economic intrinsic motives which compel programmers to write code 
for OSS programs. Fun in programming, doing it as a hobby, delving with source code due to un-
satisfaction with present state of the software and even contributing to the general good of people 
have been sighted as motivating factors (Bitzer et al, 2007). 
 
Thus it can be concluded that there is business opportunity and potential economic gain in adopting 
OSS or switching over a proprietary program to OSS if the conditions and market atmosphere so 
dictates. 
 

2.6 Open Source Software and Innovation 
 
Another major reason for the adoption of OSS is the perceived amount of innovation that it brings 
to the software. Innovation means the introduction of something new or useful. In the context here it 
does not refer to inventing something new but rather to implementing something new in a product 
in a useful form. 
 
OSS development method is intrinsically organized. The method by which a disparate community 
of people come together to work on some software project gives rise to organized development. 
Through this organized way of development stems an ‘organized innovation’ process where the 
innovative ideas of different individuals come together in an organized form , each bringing 
uniqueness and innovation to the collective whole. 
 

2.6.1 The Open Innovation concept 
 
The idea of ‘open innovation’ entails that the process of innovation is not just limited to the 
manufacturers of products but rather also to the community which uses the products (Hippel, 2005). 
This idea of open innovation also entails that most of the innovation which is contributed towards 
the products by end users is done by a subset of the consumers known as the ‘lead users’. These are 
consumers who are considered to be at the leading edge of using and implementing the product 
which is under question (Hippel, 2005). In OSS such lead users can either be early adopters of 
technology or market leaders who employ the latest technology in their trades. 
 
However, another perspective on the ‘open innovation’ theory professes that users are not 
revolutionary but rather reactionary. What this means is that the way the users innovate is limited 
by whatever the product on offer seems to be addressing or not addressing and this invokes a 
reaction among the users which makes their feedback a bit reactive. Moreover commercial 
organizations that manufacture or produce items tend to target as many consumers as possible with 
a product without delving into too many niches where widely heterogenic needs are to be addressed 
by a product. Thus they develop products which keep most of the people happy most of the time; 
this might lead to the firm discarding innovations in a product which might be addressing issues 
which matter only to a small part of the consumer market. 
 
A negative result of this might be a product which becomes too bland or generic, in order to try to 
appeal to as much of a market segment as possible. Thus it becomes more important for firms to 
first identify clear market segments among its users and then target these segments with products 
and features which appeal more to that particular segment. 
 



2.6.2 Open Innovation concept and OSS 
 
The whole concept of ‘open innovation’ and the theory of lead users contributing innovations to the 
products fit well with the OSS concept. The beauty of OSS is that it gives its users the complete 
control over what can be configured as the source code is freely available and customizable. 
Another advantage that OSS has over other physical products is the lack of any materials needed to 
actually add or modify the product. Apart from a simple computer with a word editor and the 
required compiler, little else is needed for the end users to actually sit down, modify and innovate 
on the software so that it suits their needs. The only other thing needed is the knowledge to actually 
write or change the software code. 
 
Moreover, most of the people who form part of different OSS communities are, mostly, experienced 
users of the software who are both consumers and a source of innovation which goes back into the 
products. The OSS method generally provides for such innovations to be channelled back to the 
original product; depending on the OSS license employed by the software, it might be legally 
binding for any modifications and add-on innovations to be contributed back to the original code. 
Thus the fully OSS development method with full copyleft licenses such as GPL, inherently include 
the channels which enable the implementation of the ‘open innovation’ concept.  
The lead users want tailor made software which can be bent to suit their requirements thus the lead 
user theory also fits well with the OSS community members and contributors who can be 
considered to be at the forefront of implementing the software products in their environments and 
are the best suited due to their skills in software code writing. So overall the concept of open 
innovation seems to prove itself in the OSS development realm.  
 
Thus OSS fits the idea of ‘open innovation’. The fact that many users tend to be collaborating due 
to their own motivation of improving the software product; leads to the fulfilment of the theory of 
lead users contributing innovations to the product (Hippel, 2005). Furthermore when people 
undertake something as a hobby, they tend to be more passionate about it; tweaking the software to 
meet their own requirement or just trying out new ideas leads to an environment in OSS 
development which fosters innovation vis à vis ‘open innovation’. 
 
 



3 CHAPTER THREE: Open Source Software vs. Closed So urce 
Software 

 
 
 
Over the years interest has gradually been shifting in the current software development 
environment, towards more OSS development. Many companies switch from closed source to open 
source development models to win market share, to expand growth, to spur innovation and improve 
market penetration (Paulson et al, 2004). 
 
In the context of this thesis, this chapter will provide the basis of the argument for Nokia’s strategy 
of moving from a closed source development model with respect to its Symbian based S60 OS for 
smartphones towards a completely open source development model where all the proprietary code 
for S60 will be released into the public realm. We will rely on empirical case studies in order to 
compare different aspects of both software development models.  
Moreover case studies with regards to successful OSS projects such as the Apache webserver or the 
Mozilla browser can also be presented for an argument in favour of OSS development patterns 
(Mockus et al, 2002). 
 
The challenge posed to the traditional commercial software business by the OSS development 
community was not in the same lines as a competitor that follows the same rules but by a 
competitor that follows a completely new way of working which can be faster, better and cheaper 
(Mockus et al, 2002). As such it is important that comparisons on comparable aspects be done to 
determine the benefits and drawbacks of both the systems. 
 
There were a number of different aspects upon which a comparison between an OSS and closed 
source software can be made. Instead of re-inventing the wheel, this thesis will rely on data and 
conclusions from research papers which have dealt with the subject of OSS and closed source 
software comparisons and will treat their conclusions as a reference regarding which of the two 
methods is better when dealing with specific aspects of software. Obviously there is not one aspect 
in which the development methods can be compared, many different aspects of the software 
developed by the above two methods can be compared such as growth, innovation and creativity, 
number of bugs, simplicity, modularity and overhead. 
 
In the data used to reach a conclusion based on empirical evidence, six different softwares were 
used; three developed each by OSS and closed source method of development (Paulson et al, 2004). 
The three OSS softwares used were the Linux kernel, the GCC or GNU Compiler Collection and 
the Apache web server. The closed source softwares used in the comparison were commercial 
softwares and were not named due to non-disclosure agreements between the authors of the 
empirical study and the proprietary owner of the softwares (Paulson et al, 2004). The closed source 
softwares were, however, said to belong to the “software protocol stacks of wireless 
telecommunications products” (Paulson et al, 2004). 
 
 
 
 
 



3.1 Comparison aspects 

3.1.1 System Growth 
 
One of the main reasons for many organizations to switch from a closed source development 
method to an OSS development method is the belief that OSS development results in faster growth 
of the software.  
  
In reality this is highly dependent on the type and popularity of the OSS under question. The basis 
of OSS development revolves around the community and the voluntary ‘amateur’ programmers 
who are willing to devote their time and energy to the project at hand. Usually the OSS needs to 
have reached a level of development with source code and maturity that it reaches the point of a 
‘critical mass’ after which the popularity of the software by itself attracts more developers and 
contributors (Paulson et al, 2004).  
 
In order to measure the growth of the software, the metric of percentage growth over time by taking 
the total source lines of code in the project and dividing them by the total lines of source code in the 
final release of the project and plotting this information against a time axis for each release of the 
project (Cook and Roesch, 1994). 
 
Contrary to popular belief, the idea of OSS having a better growth rate than a closed source 
development method does not seem to hold when subjected to empirical research. Using linear 
approximation the OSS and closed source programs were found to have similar rates of growth for 
lines of source code, added functions and total complexity (Paulson et al, 2004). 
 
A similar result from data analyzed by other researchers (Cook and Roesch, 1994) (Gall et al, 1997) 
lends credence to this deduction. However all the above researchers researched closed source 
domains which were related with telecommunication products. A cross domain research involving 
growth rates of closed source software from domains other than telecommunication protocols might 
possibly vary the results.  
 
The empirical data shows that the growth rate by percentage of both OSS and closed source 
software seems to show more or less the same patterns. This study disproves to a certain extent, the 
belief that OSS development models might help software grow faster than in a closed source 
development model. This has been one of the major reasons for organizations to either start OSS 
projects or switch modes by making public their proprietary systems and adopting an OSS way of 
development.  
 

3.1.2 Innovation and Creativity 
 
Another big reason in switching over to an OSS development method is the belief that OSS 
development fosters more innovation and creativity than closed source software. As the developers 
are working on something for which they have a passion for, it can be deduced that they tend to 
write better code and contribute more enthusiastically than in a ‘cathedral’ or closed source version 
of software development where a person who is contributing to the software is doing so as part of 
their job and daily routine. However this is an assumption which is corroborated with empirical data 
as stated below. 
 



Looking over empirical data with regards to growth rates as in 3.1, the general trend seems to show 
a decreasing growth rates for software projects over time. However the two OSS projects of the six 
overall projects showed positive growth rates of approximately 26 times that of closed source 
software (Paulson et al, 2004). However this could be due to the fact that the OSSs were world 
famous projects (Linux and GCC) with a huge developer base and enjoyed almost cult like 
popularity among a developer base. 
 
Academically, as has been mentioned in section 2.6, the open innovation theory where the lead 
users are expected to be contributing a majority of innovations back to the products also fits well 
with the overall theory of OSS, where a core group of knowledgeable users or ‘lead users’ tend to 
innovate on the software product. 
 
The results might be a bit favouring the closed source software if the researchers might have chosen 
successful and well managed closed source software e.g. Microsoft’s Windows operating system 
but overall from the perspective of this thesis we will subscribe to the fact that usually the OSS 
generally fosters more creativity and innovativeness than closed source systems. This in turn proves 
our first assumption that when people undertake what they freely choose to do, they work and 
contribute in a better way as they are doing it as part of their hobby and not because somebody 
assigned them the work as part of their day job. 
 

3.1.3 Number of Defects 
 
Number of bugs or defects in a system affects the overall quality of the software. In the traditional 
commercial way of development, there is usually a bug reporting system employed where each bug 
first has to be tried for reproducibility and triaged according to its severity and impact on the 
software. Databases are usually used where all bug reports are centrally listed and assigned to the 
developers who work on that particular part of the source code. After that the bug is usually 
resolved by the developer to whom the part of the code, which contains the bug, belongs to. This is 
a linear system with straightforward roles and processes where the developers resolve the issues 
while being paid to do that work.  
 
In the usual OSS environment, however, the bug resolution is a little bit more ‘bazaar’ style. Bugs 
might be reported in through many different channels. The organization could be running on-line 
bug report web pages and databases where community members of the OSS could report any defect 
they might encounter with the software during its development or usage. Since no particular module 
or part of the software might belong to any particular developer, as is the case in the closed source 
way of working, the bug might not get assigned to any particular individual for resolution. People in 
the community voluntarily take up the fixing of the bug as a sort of ‘challenge’  
 
 
Usually as a metric, the amount of functions which change over time is used to determine the 
amount of defects being fixed (Paulson et al, 2004). This changing rate of functions is found to be 
steeper (starting high and then slanting) for OSS projects than for closed source ones. This shows 
that more bugs are discovered and corrected which then results in a more stable software over time 
with fewer bugs. 
 
If metrics of number of functions changed as percentage of total modules in the release is taken, it 
also shows that the average percentage for three OSS projects came out to be 8.95 percent as 
compared with three closed source projects’ average percentage of 3.24. (Paulson et al, 2004). This 



proves that in OSS projects more defects are found and fixed over time than compared with the 
traditional closed source method of development. (Mockus et al, 2002) 
 
 

3.1.4 Simplicity 
 
OSS code is generally believed to be less complex than closed source software code (Raymond, 
1997).  
The general measurement technique used is to measure the complexity of the source code which 
was then used in the study by generating three different metrics from (Paulson et al, 2004). The 
three metrics chosen were: measuring over all complexity, dividing the total release complexity by 
number of functions and lastly analyzing functions added in each release and dividing the 
complexity of the function by the number of added functions. 
Contrary to the popular belief that OSS is simpler (Raymond, 1997), the results of all the three 
mentioned metrics showed the contrary. Total complexity, average complexity of a function and the 
average complexity of a function added in a release came out to be higher for OSS than for closed 
source software (Paulson et al, 2004).  
 
This result could possibly be due to the fact that the OSS compared were highly complex even 
complete operating systems like Linux, while the closed source software which were chosen were 
embedded wireless telecommunications protocols which could be inherently less complex due to 
memory constraints as is natural for embedded software. Moreover the complexity of source code is 
also dependent on the style of programmers and varies from individual to individual. OSS 
development usually takes place in a disjointed manner where people in different environments and 
cultures might be contributing the code to a module and this might vary the styles even further than 
for a closed source project which was undertaken in a controlled environment where most of the 
developers are physically located at the same place and in the same environment. 
 
For the scope of this thesis we will average out the intricacies and use the assumption that both OSS 
and closed source code are generally of the same complexity with OSS being maybe just slightly 
more complex than closed source software which belongs to the same domain. 
 
 

3.1.5 Modularity 
 
Modularity or use of distinct functional units of software which interacts with other modules using 
well defined modes of communications is a desirable quality in software. This is due to the fact that 
modular software is easier to fix, replace or removed as opposed to non-modular or highly 
integrated software where it becomes extremely difficult to alter a certain part of the source code 
without affecting other parts of the software (called regression). 
 
However challenging this established theory is new evidence which explains that the relationship 
between modularity and the complexity of the source code is project dependent and having modular 
code does not necessarily translate to having simple code (Conley, Sproull 2009). 
 
One way of measuring modularity is by examining the growing and changing rates of 
modules/functions in software. Growing rate is the percentage of modules/functions added/removed 



from software from one release to the next. Changing rate is the percentage of change of source 
code in modules/functions from one release to the next. 
 
Some researchers do not find correlation between the changing rates and the growing rates of 
particular software (Gall et al, 1997). Others tend to diverge from this analysis and find positive and 
measurable correlations for OSS projects but not for closed source software (Paulson et al, 2004). 
 
Modular software would mean that as new functions are added to software, less of the older 
functions need to be altered due to the addition of the new functions. This modularity is surprisingly 
displayed by the closed source software as there does not seem to be any direct correlation between 
the growing rate and the change rate in each software release of the analyzed software (Paulson et 
al, 2004). However for OSS projects which were analyzed, there was found to be a strong 
correlation between the growing and changing rate which translates to the high interdependency and 
therefore less modularity in the examined OSS projects. 
 

3.1.6 Overhead 
 
Another major difference between OSS and closed source software development differ is the 
overhead on the development process. 
This aspect is of particular interest to corporate organizations looking into opening up their 
previously proprietary software to the OSS community in order to reduce costs among other things. 
There is the belief, based on anecdotal evidence, that moving from closed source to OSS 
development reduces costs. This might not be true in the short term as OSS projects might end up 
costing more in the short term than closed source software projects (Fogel, 2009). 
 
Opening up source code means setting up an environment which fosters the growth of the OSS, 
which translates to setting up a web presence for the project, email lists, support channels, 
documentation etc. All this might end up increasing the overhead on the project than what it was 
when the source code was kept within the organization which was developing it. Furthermore, 
inside an organization, it is easier to transcend responsibilities, vision and the goal of the software 
product being developed.  
 
Once the software is put into the public domain, there needs to be a lot of accompanied explanation 
and documentation which needs to explain the software and the goal of the software to the masses, 
some of whom might take up the task of writing software for the project. 
Of course in the long term the costs of having an in house development team might eclipse that of 
an OSS project due to salaries, equipment, and premises etc. all of which are then redundant once 
the project moves from being closed source to being Open Source. 
 
Moreover OSS projects usually come with no schedules and deadlines and sometimes no 
deliverables. In closed source projects the organization has delivery plans, deadlines and 
deliverables. The developers need to keep up with those and try to factor in all the required 
functions into the software by the required deadlines. This sometimes leads to overworked 
employees working long hours close to deadlines in order to make good on the promise of the 
software delivery for which paying customers are waiting. 
 
Pure OSS on the other hand does away with the practice of deadlines, delivery plans and 
deliverables as the foundation or organization managing the software does not have the leverage 
over the developers, as in a closed source environment, due to the fact that the contributors are not 



employees of the organization. The foundation has to release any versions of the product with or 
without a number of functions depending upon the maturity of the software and what the foundation 
members deem appropriate at that point in time. 
 
Moreover usually the foundation does not have deadlines where customers waiting for the product 
with a pre-agreed number of features integrated, however this can vary from project to project. 
Thus the presence of management in managing the software is reduced although it still is there in a 
low key fashion. 
Thus it is safe to assume that in the long run the costs and other overhead of managing a closed 
source project in-house are higher when compared with that of OSS. 
 

3.1.7 Testing 
 
Despite having a better fix rate in OSS, there might be gaps with regards to the thoroughness and 
quality of the testing when compared with proprietary software. The level and quality of testing in 
OSS depends a lot on the way the project is structured and is being run i.e. the governance model of 
the project. In most cases after any changes, bug fixes or enhancements are submitted against the 
source code a developer could test them in the local copy of the source code. This level of testing 
depends upon the expertise and best judgement of the developer undertaking the testing and is 
comparable to unit testing or feature testing in closed source development models. Testing such as 
regression or system testing might be missing in OSS development models (Mockus et al, 2002).  
 
As mentioned the level of testing is project dependent, highly managed OSS projects might end up 
having testing teams which run test cases according to test plans and schedules, such as the case 
with the Mozilla OSS project (Mockus et al, 2002). On a general level though, in depth testing is a 
feature of commercial development rather than for OSS development. 
 

3.1.8 Overall Strategy 
 
Choosing either a closed or Open Source development path as a way of strategy is strictly project 
and organization dependent. OSS development fits well with some organization’s overall strategy 
where emphasis is not on speed, secrecy or IPR but on curtailing long term development costs, 
focussing on differentiating products (rather than on core software development) and attracting 
innovation. By engaging an OSS community a company can attract and learn about innovations. 
The company needs to give up the commodity part of the product and retain high value parts and 
play by the established rules of the OSS community in order to benefit by using Open Source. The 
Open Source way of development becomes not simply a resource but a business strategy (Goldman, 
Gabriel, 2005). 
 

3.1.9 Marketing 
Some companies even might use OSS projects to influence marketing strategy. In closed source 
projects any feedback from end users comes only after software has reached some kind of maturity 
and has been released to the public as a beta release in order to gauge public reaction. However with 
OSS that feedback starts coming soon after the project kicks off or is transferred from a closed 
source to an Open Source environment. 
 



With this sort of feedback, a good marketing strategy can be formulated by understanding the 
complaints, suggestions and accolades of the people who are involved in the project. Organizations 
can understand importance of features, usefulness of emphasizing certain aspects of the software 
and maybe even deciding to drop unnecessary features and or tags in the marketing campaign later 
on which might not influence many people to use/buy any products. The flip side to this benefit 
might take place if the product is of below-par quality. Complaints might inundate the organization 
and expose the product to criticism and negative publicity. 
 
Moreover participants in an OSS project are mostly volunteers (those who are outside of the 
company which is actually pushing the project) and tend to be drawn to the project due to their own 
liking and passion for it. This makes them excellent marketing people who will talk about this 
‘hobby’ of theirs with conviction as they themselves are involved in it voluntarily. This sort of viral 
marketing effect is missing in proprietary projects where developers are bound by non-disclosure 
agreements and work on the projects as part of their daily routine, rather than as a hobby. This is the 
same effect that researchers have found to be effective in how movies and music become hits and 
how key players speaking favourably about a product can be one of the best marketing tools 
(Goldman and Gabriel, 2005). 
 
 

3.1.10 Visibility and collaboration 
 
When it comes to generating visibility and attracting collaboration, OSS has a distinct advantage 
over a closed source software development pattern. An OSS project is visible to the general public 
as well as to other key players in the industry and even within the bounds of an organization. This 
visibility makes it much easier for collaborating on the project as all the inner workings of the 
project are already out in the open. Having an OSS project also makes it easier to present plans, 
goals, features and statements of progress (Goldman, Gabriel, 2005). 
This visibility can be leveraged to propose joint collaboration with other key industrial players 
whose input, marketing clout or technology might become a key component in developing the 
product later on in the lifecycle of the product. 
 

3.1.11 Economic motivations 
 
In proprietary software, there lies an inherent potential of revenue generation. The copyrighted 
nature of the product can easily be used to generate income by organizations as the source code is 
hidden from public exposure and ownership rights of the software prevent direct copies or 100% 
similar products to appear in the market. 
 
This revenue generating nature of closed source software allows for organizations to offer 
competitive salaries and benefit packages to compensate their developer/programmers who are 
employed by the organization and work on the company’s products. This economical incentive 
which is possible due to the closed nature of the software, enables the organizations to draw 
programming talent as the monetary compensation acts as a motivational factor for the developers. 
 
Moreover the prospect of revenue growth and profits also encourage investment in the organization. 
For example people buy Microsoft shares as they know the company’s products make money and 
generate good cash flows and earnings per share; driving the stock price up as demand for the stock 
rises. 



 
OSS software model on the other hand offers different economic benefits for both organizations and 
individuals programmers. As mentioned in section 2.5.1, organizations might have to alter their 
business strategies in order to derive economic benefits from OSS or might even have to move into 
parallel business markets in order to gain any monetary benefits. For individuals, the benefits were 
mentioned in 2.5.2 and range from delayed pay-offs to peer recognition and skill signalling which 
might result in future lucrative job offers or even venture capital investments in any company which 
the developer might be thinking of initiating.  
 

3.2 Conclusion 
 
In light of the above (statistically limited) set of comparison criteria, it appears that there isn’t a 
very clear advantage which an OSS pattern of development might offer to software when looking at 
it from a purely developmental perspective. Most aspects are variable with each depending on the 
type and scale of the project. However, the OSS method of development does show advantages 
when it comes to attracting innovation, number of defects, marketing, generating visibility and the 
long term cost.  
 
Thus in conclusion the choice of going with an OSS or a closed source software development 
method should be made on the merits of the project and what is to be achieved. Opening up 
proprietary software with the wrong set of expectations from the OS method of development might 
end up being counter productive. It is important to know what are the motivations and strategy 
when starting out a project in the first place and whether IPRs, secrecy, initial speed and cost 
control are important or not. Keeping the objectives of the project in line, a decision can then be 
made for or against having an OSS method of development which suits these objectives. Moreover, 
these objectives might not remain key motivators throughout the life of the project and that might 
result in the project switching over from one mode to the other (typically from being proprietary 
closed source software to being an OSS); for such eventualities when developing new software, the 
prospect of a switch should be kept in mind and good OSS practices might be introduced from the 
very start of a closed source project. Nokia maintains such a set of guidelines and objectives with 
which ongoing projects can be measured with so as to make it easier to take decisions regarding 
whether to go open source or not.  
 



 

4 CHAPTER FOUR: Nokia and the evolving mobile devic es 
market 

 
 
Nokia Oyj evolved from being a paper manufacturer in 1865 (Nokia Web, 2009) into the world’s 
largest mobile phone manufacturer today with a market share of around 38% of all of the world’s 
mobile phone devices (Nokia Web, 2009). 
 
The current mobile devices market is highly evolving with a multitude of manufacturers and their 
fragmented offerings of different software platforms and Operating Systems (OS). As is the case in 
the Personal Computer (PC) market, multitudes of software platforms have emerged over the years 
trying to find memory space on the consumer’s mobile device and in effect a share of their spending 
money. 
 
More recently a number of mobile phone OSs on offer have been from the OSS realm of software 
development and have the backing of big organizations which seem to have acquired a taste for 
OSS and seem to be gradually adopting and promoting it actively among the consumers.  
 
Mobile phones have long been differentiated using form factors. Companies used to make their 
devices more appealing to consumers by designing them in the form factor which was generally 
prevalent and desired by the consumers at that particular point in time. Clamshell phones, sliders, 
candybar, swivel, QWERTY phones etc. were all selling points for mobile devices, at one point or 
the other, and phones were not expected to offer much more to the consumers than the ability to 
make phone calls and to send text messages among other basic functions. 
 
However the technology evolved in the wireless sector. Newer network offerings from operators 
gave the ability to access the internet and make data transfers at comparable speeds with wired 
broadband networks, with this came the opportunity for mobile phone manufacturers to exploit 
these services and offer to the consumer services, solutions and an experience which was previously 
limited to the PC market. 
 
To take advantage of these newer opportunities, the big mobile phone manufacturers started 
concentrating on the feature-set which was being offered in their products. Higher end handsets 
started to appear in the market with the ability to (in the beginning) act as modems for laptop 
computers in order to access the high speed data services in a mobile environment and (nowadays) 
offering a comparable browsing and e-mail experience right on the device itself.  
 
Moreover other technologies evolved, such as A2DP (Advance Audio Distribution Profile) or 
Stereo Bluetooth, built in GPS, MP3 playing capabilities, FM radio etc. In short the technologies of 
a mobile phone began to converge together with that of a PDA (Personal Digital Assistant) and 
other portable electronics. However in order to leverage these developments the phone 
manufacturers needed software which could be run on the phone and which offered these services 
in a seamless way to the consumer. Different companies followed different routes when selecting 
the software platforms for their devices. While some companies delved into multiple operating 
systems, others narrowed it down to a few proprietary ones. 
 



In the current scenario, proprietary interfaces and platforms are almost exclusively used by big 
mobile phone manufacturers for their cheaper product offerings while the higher end arena seems to 
be in a bit of disarray at the moment with the arrival of some new platforms which have invaded the 
domain of established players. The higher end also consists of a mix of OSS and proprietary 
software (although some of these are partly OSS). From the point of view of this thesis, it is these 
high end operating systems which will be focussed on as this is where Nokia is employing most of 
its OSS. 
 

4.1 Current Mobile Operating Systems 
 
Although there are a variety of mobile devices in the market, they can be broadly categorized into 
feature phones and smartphones. Feature phones are at the lower end of the product portfolios of 
manufacturers and offer basic services to the consumer from calling to SMS etc. Smartphones on 
the other hand are regarded as being more complex with multi-tasking, e-mail handling, web 
browsing, document handling and file and data handling. Although there is no proper definition or a 
border separating feature phones from smartphones, the general rule of thumb used in the industry 
is to decide according to the operating system which is being run on the phone. The higher end 
products (smartphones) from manufacturers rely on a number of mobile phone operating systems 
(all of them supporting touch UI) the most relevant and popular of them are listed below: 
 

4.1.1 Symbian OS 
 
Symbian OS has its roots in the Psion OS from the 1980s. The Symbian OS was formed under the 
partnership of Nokia, Ericsson, Motorola and Psion. The Symbian OS evolved over time keeping up 
with the technological changes and evolutions which came in the industry. 
 
The OS was licensed by almost all the big names in the mobile phone industry. Companies such as 
Panasonic, Siemens Mobile (now defunct), Samsung, LG, Sony Ericsson all licensed the software at 
one point or the other and manufactured phones based on the OS. To date over 225 million devices 
running the Symbian OS have been sold all over the world (Wireless Week, 2008).  
 
The Symbian OS used to be an independent organization based in London, UK and worked on a 
proprietary software model with clients having to pay a licensing fee and royalty for each phone 
which they sold. Some of the licensees licensed the OS and spun off their own versions of the OS 
by adding different interface and middleware components. Such was the case with Nokia where it 
used the Symbian OS as a base for its S60 (Series60) OS and then licensed that to manufacturers as 
a complete mobile phone solution. Another branch off of Symbian OS was the UIQ (User Interface  
OS which was a Swedish based company which added touch functionality to the base Symbian OS 
and added other middleware components and re-licensed it to manufacturers just as Nokia did with 
its S60 OS. A third twist to the Symbian OS was the Mobile Oriented Applications Platform 
(MOAP) platform by the Japanese operator NTT DoCoMo. Like the UIQ and S60 OS, the MOAP 
was based on Symbian OS and has been used almost exclusively in the Japanese market by 
Japanese manufacturers such as Sharp, Mitsubishi, Fujitsu and Sony Ericsson. 
 

The Symbian platform, particularly the S60 interface, can actually considered to be partly Open 
Sourced due to the fact that it contained some software which are from the OSS domain. For 

example the browser is based on Apple’s Safari webkit and was open sourced with all of its source 
code available to the public via a web page (Fitchard, 2006). Moreover the S60 and UIQ interfaces  



 

Figure 4-1: S60 OS screenshot (Image source: AllaboutSymbian) 
 

of the Symbian OS were open to the public for development purposes by means of limited Software 
Development Kits (SDK). These, although did not make available the entire OS source code to the 
public, presented a set of public functions and programming interfaces which could be used by 
freelance developers or enthusiasts to write their own applications in the native Symbian codeii. 
This capability was not offered by the MOAP platform. 
 
Recently on the 24th of June 2008, 10 years after the introduction of Symbian OS, Nokia made an 
announcement with regards to acquiring all the shares of the Symbian OS from its partners and then 
turning over the Symbian OS source code over to the Symbian Foundation and turning it into an 
OSS over the next two years (Symbian, 2008). 
 
The resulting Symbian platform will be unifying the fragmented interface offerings of MOAP, S60 
and UIQ into one OS although S60 will probably remain the dominant interface. This decision by 
Nokia and other members to trade their share in Symbian OS and then hand over the proprietary 
software asset to the Symbian Foundation to make it available free of charge heralds a big change in 
the industry. What ramifications will this bring and what it speaks of Nokia’s strategy, we will 
discuss later in this thesis. 
 

4.1.2 Windows Mobile 
 
Microsoft Corporation’s Windows Mobile OS banks upon the success which Microsoft has had 
with its almost ubiquitous different Windows Operating Systems for the PC market. From Windows 
3.1 to Windows Vista, Microsoft has enjoyed much success in the PC OS market and tries to 
transcend that to the mobile handset market as well with its Windows Mobile OS. 

                                                 
ii Symbian OS uses the C++ programming lanauge but with its own syntax and practices. This is popularly known as 
Symbian C++ and deviates from the standard C++ implementation. 



 
Figure 4-2: Windows Mobile OS screenshot (Image source: MSDN blogs) 

 
The OS is based on the generic Windows look and feel. Microsoft itself, not being a mobile phone 
manufacturer, licenses the OS to vendors and operators and currently the mobile OS is licensed by 
manufacturers such as Samsung, HTC, HP, Pantech, Palm, Motorola, i-mate and LG Electronics. 
On each sold handset, the device manufacturers pay around 8 to 15 US Dollars per phone sold 
(Rautu, 2008). 
 
Like the current versions of the Symbian OS, Windows Mobile too is proprietary software which 
offers developers the ability to build native applications on top of the platform by making available 
a certain set of programming interfaces via a free Software Development Kit.  
 
The neutrality of Windows Mobile, coming from Microsoft which does not manufacture mobile 
phones as of this writing, might be a confidence booster for licensees of the software; as it implies 
that they do not directly compete with Microsoft. Unlike the Symbian OS and particularly its (soon 
to be defunct) S60 variant, Microsoft is not perceived as a direct competitor who might keep its own 
interest ahead of all of the licensees in almost all circumstances; a perception which can be assumed 
for Symbian and the S60 OS where Nokia always used to be at the helm of affairs. 
 

4.1.3 RIM BlackBerry OS 
 
The Canadian company, Research In Motion (RIM), owns the BlackBerry brand of mobile 
smartphones which started out with an emphasis on e-mail and RIM’s push e-mail solutions. The 
BlackBerry devices run their own proprietary OS known as the BlackBerry OS. This closed source 
software allows developers to develop applications for it by using either BlackBerry’s proprietary 
Mobile Data System (MDS) or in Microsoft’s Visual Studio.  



 
Figure 4-3: Blackberry OS screenshot (Image source: Blackberry) 

 
In order to run these applications on the BlackBerry devices, the MDS runtime environment needs 
to be installed on the device (BlackBerry, 2009). Moreover Java based applications can also be 
made to run on the BlackBerry devices. 
 
BlackBerry devices rose to fame due to RIM’s push e-mail solutions where the e-mail message is 
sent directly to the device as soon as it is received by the e-mail server. This is done via proprietary 
server technology from RIM known as the BlackBerry Enterprise Server (BES). In this way the 
device does not have to poll the server each time to check whether any e-mail has been received or 
not. This push e-mail solution was also licensed by RIM to other manufacturer’s to be used in their 
devices in conjunction with a BlackBerry connect application which needed to be installed on the 
device. Companies such as Nokia, Samsung, Motorola and Sony Ericsson have offered devices, at 
one point or the other, which featured push e-mail solutions by BlackBerry. 
 
Keeping in view the initial e-mail centric approach of almost all BlackBerry devices, the company 
offered almost all its phones with a QWERTY keyboard. However the trend seems to be changing 
as touch devices from BlackBerry are now appearing on the market which emphasises the changes 
which have been made in the OS with regards to the current trend for preferring touch UI devices. 
 

4.1.4 Android OS 
 
Google’s foray into the mobile OS realm was a wake-up call for almost all the competitor due to the 
OSS nature of the company’s first OS offering known as the Android. The Android turned the 
mobile OS business model on its head by giving away the OS as a free commodity instead of 
charging for it like almost all the established players had been doing with their proprietary and 
closed source mobile OS offerings. 
 



 
Figure 4-4: Android OS screenshot (Image source:Intomobile) 

 
The Android OS is a Linux based OS and is released under the Apache License (AL) v2.0, although 
some patches of the Linux kernel remain under the original Linux license of General Public License 
(GPL) v2.  
 
This has been criticized in some developer circles as Google’s intent to benefit from OSS without 
having to contribute back to the community as the AL does not have the copyleft nature found in 
GPL which would mean that any modifications or extensions done by device manufacturers can 
remain strictly proprietary. Furthermore Google will also keep parts of the OS proprietary as it will 
open source around 8.6 million lines of code out of a total of 11 million which make up the Android 
OS (Shankland, 2008). 
 
The Android OS is relatively young and does not have the established customer base of millions 
already using Android OS based handsets. Still it has managed to draw a community of developers 
due to its Open Source nature (though limited in some ways) when compared with its closed source 
OS competitors.  
 

4.1.5 iPhone OS (Mac OSX) 
 
Apple’s iPhone runs on the iPhone OS and is currently at version 3.1 of the software (Apple, 2009). 
The iPhone OS is derived from the Mac OS X which is a PC Operating System and revolves 
heavily around a touch interface with many new features which have become the selling point of the 
device. In the initial offering the iPhone OS was limited by the number of features it offered on the 
Apple’s iPhone such as an inferior camera, the inability to shoot videos (without 3rd party 
applications) etc. However the hype which surrounded the phone’s launch as Apple’s first mobile 
phone offering and the very user friendly and addictive UI compensated for the lack of features and 
has now enabled Apple to establish itself as a player in the smartphone segment of the mobile 
phone market, particularly in the North American geographical area (Weintraub, 2007). 



 
Figure 4-5: iPhone OS screenshot (Image source: Gadgettrak) 

 
The iPhone OS uses multi touch gestures in order to provide an enhanced user experience. However 
some drawbacks included lack of true multi tasking (running and switching between multiple 
applications), lack of ability to play Flash files and a lack of supporting 3G (3rd Generation) 
networks. This can deemed to be more of a strategic ploy as Apple added these de rigueur 
smartphone features one by one in the later iterations of the iPhone OS and used these to generate 
consumer interest and possibly attracting buyers who would want to upgrade their previously 
purchased devices. Although even in the latest iteration of the iPhone OS i.e. iPhone OS 3.0, the 
software still lacks support of playing flash files or embedded flash content in webpages. 
 
The iPhone OS is closed source software but it allows for third party developers to write 
applications for it by means of a free published SDK and programming interfaces much like the 
solutions from Symbian and Windows Mobile. The iPhone SDK comes accompanied with Apple’s 
development environment known as XCode, which is currently at version 3. However developers 
are needed to be members of the iPhone Developer Program in order to be able to release their 
applications through the highly successful Apple’s App Store. 
 

4.1.6 Maemo OS 
 
Nokia’s Open Sourced and Linux based Maemo OS was not a smartphone OS per se. To date it had 
only been offered in tablet like devices, which lacked any sort of connectivity technology which 
would allow them to use mobile phone networks. Missing telephony components and adaptation in 
the software had kept the OS limited to devices which offer internet connectivity via WiFiiii  or 
WiMaxiv networks. 

                                                 
iii  WiFi or Wireless Fidelity refers to the wireless internet connectivity offered in limited areas using transceivers which 
are connected to wired broadband. These transceivers create a hotspot in a limited area where wireless internet 
connectivity is possible. WiFi uses free to use frequencies in the spectrum band. 



 
Figure 4-6: Maemo 5 OS screenshot (Image source: MobileReview) 

 
However Nokia entered into an agreement with Intel to develop the oFono telephony stack which 
pointed at the ability to give Maemo the capability to be used in mobile phones and other cellular 
devices (Brown, 2009). This seemed a rather strategic move by both Nokia and Intel who both seem 
to be collaborating despite having two different mobile OS offerings of Maemo and Moblin 
respectively. Moreover oFono project seemed to be building upon the trend of OSS which is being 
gradually adopted inside Nokia. 
 
The recent announcement of Maemo 5 OS and the N900 device by Nokia laid to rest the rumours 
about Maemo offering any sort of telephony stack when it was announced that the device will offer 
conventional telephone functionality using a plethora of different cellular frequencies (Nokia N900, 
2009). 
 
The Maemo OS uses different licensing schemes for the different Open Source parts of the 
software. Most notable is the GPLv2 for the Linux kernel around which the OS is designed. 
 
The Maemo OS is not currently a big player on the mobile OS scene, but in the context of this 
thesis, it represents a good insight into the future plans which Nokia might have for its device 
portfolio and the different OSS the company plans to use in them. 
 

4.2 Current Mobile Phone Market and Market Shares 
 
In the current scenario, the total mobile phone market for the full year 2008 was around 1.22 billion 
units sold, which was higher than the 1.152 billion handsets sold in 2007 (Gartner, 2009) The sales 
of mobile phone handsets worldwide has been a growing trend until the 4th quarter of 2008, where 
the effects of the global recession discouraged consumers from spending, resulting in lower handset 
sales. 
 
According to figures from 2008, Nokia enjoyed the biggest market share with an estimated total 
market share of 38.6%, Samsung followed suit with an estimated market share of 16.8%, followed 

                                                                                                                                                                  
 
iv WiMax which is short for Wireless Interoperability for Microwave Access bridges the concept of WiFi and that of 
mobile cellular networks by offering wireless broadband internet connectivity over large areas using licensed bands of 
the frequency spectrum. 



by Motorla, LG and Sony Ericsson with estimated market shares of 14.3%, 6.8% and 8.8% 
respectively. Number of units sold and comparison over the years can be observed in Fig. 4.1 
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Chart 4-1: Mobile Phone Unit Sales to End Customers 

 
Breaking up the data to show the market conditions for smartphones and converged devices 
(relevant to this thesis as they run the operating systems which we are discussing) reveals that the 
estimated overall worldwide sales of smartphones for the year 2008 were 139 million units, making 
it roughly about 11.6% of the total mobile phone sales for 2008. It is within this segment of 
converged devices that the different Operating Systems fight for market share.  
 
With regards to the market share of Operating Systems within this segment, the most popular comes 
out to be the Symbian OS (with its soon to be discontinued S60, UIQ and MOAP variants). In 2008 
about 52% of the worldwide sales of smartphones were accounted by devices running some version 
of the Symbian OS platform. This is a drop of 11% from Symbian’s 2007 share of the smartphone 
market. Compared to that the closes rival was Canada’s Research In Motion with their suite of 
Blackberry devices with a market share of 16%, which is an increase of around 7% from RIM’s 
2007 market share. 
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Apple seems to have been the biggest gainer with the introduction of the iPhone in the middle of 
2007. The share of the IPhone OS increased from a 2.7% market share in 2007 to 8.2% of the 
smartphone market in 2008. Apple’s ability to innovate and keep interest in its single product with  
the iPhone OS seems to have paid off with increasing sales due to the timely introduction of iPhone 
3G, and recently, the iPhone 3GS. 
 
Furthermore, Windows Mobile seems to have a pretty steady market share of around 12% of the 
139 million units per year smartphone market in 2008, which is similar to the one it enjoyed in 
2007. 
 
The Linux based Android platform sales are rather limited at the current time as around 4 to 5 
devices have been released to date, with most of them in the summer of 2009 so sales figures are 
difficult to obtain. Other than that, Linux based phones have been selling well in the Chinese 
market, particularly from Motorola. 
 
Palm’s Palm OS based smartphones seem to have been increasing its share a bit during the year 
2008, but still holds a small 1.8% share and is mostly popular in North America. 
(Gartner, 2008-09). 
 
Moving to the 1st and 2nd quarter (2nd quarter not shown in Figure 4.2) of 2009 and it shows 
Symbian OS with a market share of 49.3 % of the smartphone market while RIM and Apple 
consolidated their positions with increases in market shares to have a 19.9% and 10.8% market 
share of the smartphone market respectively. 
 
Overall the figures seem to present a picture of total market (for smartphones) domination by the 
Symbian OS. However Symbian’s share has been decreasing particularly from 2007 onwards due to 
the challenge posted by new rivals namely the iPhone OS and the Android OS. Before 2007, the 



two biggest players in the smartphone Operating System market was Symbian and Windows 
Mobile, while RIM, Palm and Linux held small shares. However with the introduction of innovative 
products from Apple and Google accompanied by clever marketing, it seems that new challengers, 
though still miniscule, might be gradually nipping at Nokia’s share which might push the company 
to adopt a different strategy and approach to the market. 
 
Moreover RIM seems to have captured the North American market quite well and has been 
increasing its share with the launch of new innovative products offering its famous e-mail solutions. 
 

4.3 Innovation seems to be the key 
 
Due to the relatively young history of mobile telephone technology there isn’t decade’s worth of 
economic data to ponder over in order to deduce what kind of OS and technology stands to get 
greater market shares. The current market for mobile devices is rapidly evolving and manufacturers 
and operators want reduced time to markets and handsets differentiated on the basis of the services 
and features that they offer, other than on the physical design aspect of the handset.  
 
The fact that the market has become fragmented with lots of mobile software platforms on offer 
shows that there is money to be made and a bigger market share might not remain so over time. 
Motorola’s example of falling from the number two position with terms of market share over the 
last couple of years, proved that a company which does not innovate and wrests on its laurels 
(milking the Razr concept and focussing on just one product) risks losing out to competitors who 
might introduce better products which are quickly differentiated from their rivals and can be 
brought to market quicker. 
 
Nokia’s position over the years seems to have steadied and reached a plateau phase in 2007 with its 
Symbian OS based S60 OS in the worldwide smartphone market. Although the market share shown 
above is for the whole of Symbian OS but suffice to say that the majority of it is due to Nokia sales. 
The vastness of Nokia’s distribution network and brand power (Intomobile, 2009) ensures that its 
S60 UI trumps the other Symbian OS based MOAP and UIQ platforms when it comes to annual 
sales. However the trend after 2007 seems to show Symbian OS losing out market share to 
newcomers.  
 
Symbian’s slowness in adapting to a market newly shaped by Apple’s iPhone seems to have hurt 
Nokia’s bottom line. Apple’s iPhone features intuitive touch gestures and multi touch interaction 
which seems to have re-ignited the consumer’s demand for touch based devices. Even though touch 
devices had been around for a while, it was the ‘wow’ effect from the iPhone which captures the 
public’s imagination. Nokia’s (and Symbian’s) answer to this was to incorporate touch UI support 
into the latest software offering (in Symbian 9.4 on which S60 5.0 was based), but came a little late 
and lacked the innovativeness and impressiveness of the iPhone OS. Furthermore, Apple succeeded 
in capturing the high visible American market which gave the brand further exposure all over the 
world.  
 
Despite the fact that Apple only offers the iPhone OS on one product i.e. the iPhone, it seems to 
have captured the attention of application developers with the opening up of its App Store. 
Developers seem to have flocked to the idea of putting their applications on the online store which 
now boasts roughly 65,000 applications for the iPhone OS (Kerris & Bowcock, 2009). This claim, 
however, has been put into dispute due to some applications having the same basic structure but 
differing only superficially (Duryee, 2009). 



 
The Symbian OS’s (and Nokia’s) strategy to license its platforms (Symbian and S60) across 
manufacturers in order to make it ubiquitous and in turn attractive to developers (who would want 
to target a market with lots of users and potential customers) seems to have drawn less of a 
community, by comparison. Factors that resulted in this could range from the difficulty in coding 
with Symbian C++ syntax to the lack of any centralized place to sell applications. The fact that the 
Symbian OS was fragmented with S60, UIQ and MOAP, did not help either.  
 
Copying Apple’s App Store idea, Nokia has now started offering its own OVI store to be a one stop 
shop to offer different applications for its phones, be they based on the S40 or the S60 OS. RIM has 
also opened up BlackBerry App World as a rival in order to bolster applications development for its 
phones and OS offerings. Google has also launched its Android Market in order to woo developers 
to code 3rd party applications for its Android OS. Even Microsoft has planned for a Windows 
Marketplace as a rival to mimic the App Store’s success. 
 
In short it appears that market leaders have been forced by new innovations by old comers (or new 
comers with innovative products i.e. Apple) to re-focus their strategies. Market focus has been 
shifted from just churning out huge amounts of phones based on what form factor is popular to 
bringing innovations to already existing technologies and services/solutions which enhance the 
consumer’s lifestyle. 
 
Apple was not the first to add a touch screen to a mobile phone; however they took the concept and 
innovate it with multi touch, gestures and a seamless UI experience, coupled with an offering of 
solutions and services (3rd party applications, GPS etc.) which made it popular among consumers. 
Of course Apple is still far away from being a market dominator, but still it has shown that even if a 
company is not the pioneer or inventor of a product, it can still get a market share as a result of 
innovation of an already existing product. (Tellis & Golder, 2001). 
 
Nokia’s market share in the smartphone mobile phones market seems to be dented, but is still the 
biggest. Nokia being the early pioneer of smarphones with the Symbian based S60 OS, seems to 
still have a footing due to their early lead. Moreover, Nokia’s established brand power and 
distribution network in the developing world, give it an edge in these emerging markets where it has 
few rivals due to the fact that it is able to supply phones to far flung and under developed areas. 
 

4.4 Future outlook on the smartphone market 
 
Nokia’s market share seems to be under threat from new rivals as well as old adversaries who are 
re-inventing themselves. The biggest threat to Nokia and its Symbian OS based market share seems 
to be the arrival of Apple and Google on the scene. Previously these two American giants had 
steered cleared of the mobile phones market, however realizing that there is money to be made and 
technological advances are allowing the convergence of mobile phones with the services that were 
previously only available on fixed desktops; both these companies introduced new smartphone 
Operating Systems to the market.  
 
Unlike Apple, Google does not offer a product based on its Android OS. Google developed the 
Linux based OS and then handed it over to the Open Handset Alliance (OHA) and put the project in 
the OSS environment under the Apache License. The establishment of the free and Open Handset 
Alliance is similar to Nokia’s announcement of putting the Symbian OS out in the OSS realm 
(under the Eclipse License) by handing it over to the Symbian Foundation. Through the OHA, 



Google wants to leverage the established presence of the 30 or so members of the OHA, in the 
world markets. Google would rely on these companies to manufacture and distribute devices, using 
the Android OS, which in turn can be leveraged by Google to offer specific services and revenue 
generating solutions. 
 
Nokia seems to have followed Google’s lead in Open Sourcing the Symbian OS. Nokia seems to be 
creating a platform to offer both devices and solutions (Borden, 2009). This would suggest a shift of 
the entire industry from concentrating on just the devices and handsets, to offer a more complete 
package where the device enhances the user’s life by offering services desired by the user. This in 
turn will lead to more revenue generation for the operators through billable data and for the 
providers of the services either directly by subscriptions or through the placement of 
advertisements. 
 
Furthermore, the overall smartphone market is expected to grow in the upcoming years even despite 
of the continuing recessionv (Deffree, 2009). This means that we will be seeing more converged 
devices, with the line differentiating between PCs (mainly laptop computers) and mobile phones 
becoming much more blurry.  
 
On the physical aspect front, more and more touch or hybrid touch/QWERTY devices are bound to 
come up due to the ease with which the array of smartphone features can be controlled with such 
layouts. QWERTY keyboards (either virtual or physical) are a necessity due to the smartphone 
devices which are marketed as a solution to the mobile businessman who is able to send e-mails on 
the go. 
 
Demand for touch enabled phones is high. Touchphones are estimated to be 10% of the handsets 
which were shipped in the 1st quarter of 2009. This is higher than the 5% average which was 
estimated for the whole of 2008 (Strategy Analytics, 2009).  
 
Smartphones and seamless internet connectivity are also giving rise to an on-line ecosystem 
catering to the mobile phone sector. On-line social networking, micro blogging, embedded videos 
etc. are all penetrating into the mobile sector and enabling users to manipulate and add/view content 
directly from their mobile devices while on the move.  
 
This sector will be an important growth market for almost all the smartphone device/OS 
manufacturers as well as for operators due to the fact that it offers vistas for future revenue 
generation as well as an aspect of usability which might prompt buyers to choose a product based 
on the services and solutions which belong in this ecosystem. The seamlessness of 3.5G networks in 
developed countries, fast paced expansion network expansions in developing countries and the 
evolution of cellular network technologies to 4G and beyond offering even faster web connectivity 
will be the catalyst to even more web based services and a web eco-system which will be connected 
via the subscriber’s smartphone. Thus the concept of converged device will be gradually shifting 
from a phone having to do the job of an MP3 player, radio, camera and GPS to one which allows 
access to a variety of services, content and applications based on the web eco-system. 
 
With regards to which OS will be the most popular in the future smartphone arena, it is difficult to 
say. As has been shown, any organization which comes up with a better product and captures the 
attention of the consumers stands to do well and increase its market share. The market shares 

                                                 
v At the time of writing of this thesis in 2009, an economical recession, affecting particularly the developed economies 
was in effect. Predictions are that the recession should subside by the end of 2010 however sceptics say that it might be 
more prolonged and turn into a depression i.e. a prolonged period of slow or no growth. 



fluctuate as companies re-organize, introduce new products and then re-evaluate their strategies. For 
example Motorola losing out to its rivals was a result of focussing too much on one product and 
without adding anything innovative to the mix. Nokia’s position seems to be pretty consolidated for 
now, but it remains to be seen whether it will increase or decrease. Apple, Google and RIM seem to 
be strong contenders for the future market share, however suffice to say that it is too early to say as 
to whether they will actually dominate the market or will lose out to innovations from Nokia, 
Samsung, Sony Ericsson and LG.  



 

5 CHAPTER FIVE: Nokia’s OSS Strategy 
 
Nokia’s strategy over the last decade had been to expand its low end phone sales to newly opening 
developing markets. First time mobile owners and people who have never had access to a landline 
telephone were the typical customers being targeted by Nokia in rural parts of the developing world. 
However, the purchasing power of these consumers was fairly limited and thus Nokia had to rely on 
cheap handsets to satisfy this market segment. The revenues came from volume levels of the 
handsets instead of the value levels of the handsets. 
 
On the other hand Nokia kept on churning out S60 OS (Symbian OS) based handsets to satisfy the 
upper scale of the market segment. At the same time the company delved into releasing non-cellular 
devices known as internet tablets, but on a miniscule scale compared with the S60 offerings. These 
were based on the Linux based Maemo platform and were the start of the OSS experiment at Nokia. 
Thus overall Nokia became an end-to-end manufacturer with a product offering which tried to cover 
the full consumer spectrum. 
 
The market conditions have evolved over the last years to accommodate big players who want to 
have a slice of the smartphone pie, which Nokia had been dominating for the last decade. This in 
turn has forced Nokia to re-think its strategy, both with regards to the overall way of where the 
company is headed and with regards to the particular software it will be concentrating on to bolster 
the overall strategy. 
 
The company’s overall strategy has been evolving over the last years. Earlier it was about focussing 
on the emerging markets where there was envisioned a potential demand. This untapped market 
consisted of first time mobile users with low disposable incomes and sometimes places with no 
previous experience of fixed line telephony. 
 
Complementing this strategy was to target the ‘refresh’ category of developing markets, where first 
time users were looking to up-grade to slightly better or middle level phones after having 
experienced the benefit of owning a mobile phone in the first place. This strategy worked well for 
Nokia as the huge volume sales meant that Nokia could ship large amount of handsets with low 
median prices and low levels of profit per handset. That strategy also entailed that the main focus 
was on producing devices meant for all the identified market segments which the company was 
targeting. 
 
Recently, however, a new dimension is being added to the overall company strategy. The company 
has now decided that mobile phone devices now need to be complemented by services and solutions 
which improve people’s lives. The company’s CEO, Olli Pekka Kallasvuo, had this to say at the 
Annual General Meeting in 2009 “To succeed in this new environment, we need to offer consumers 
irresistible solutions that improve their lives. As I have said before, mobile devices alone are no 
longer enough and they need to be combined with our services offering to create solutions that meet 
our customers’ demands.” (Kallasvuo, 2009). 
 
Following this new evolution of Nokia’s overall company strategy, a major re-organization was 
done in the company’s organizational levels at the beginning of the year 2009. About 1700 jobs 
were lost while 1000 people were given the option to take a voluntary retirement package (Nokia, 
2009). Many of the jobs lost, were due to the fact that the focus of the company was shifting more 
towards services and solutions and to move device software development more to the OSS area 



from the previously proprietary mode of development. Moreover with the establishment of the 
Symbian Foundation, many traditional roles of software development inside the company are 
expected to become redundant. 
 

5.1 Current direction of the company 
 
When it comes to smartphones, Nokia’s current software strategy involves two major platforms. 
The Linux based Maemo OS and the Symbian OS. Nokia’s initiative to Open Source Symbian was 
done for strategic purposes and aims while Maemo started out in the OSS realm but is still about 
80% Open Sourced with 20% closed source components (Jaaksi, 2008). To understand the complete 
scenario and where the company is headed, we need to have a look at what Nokia has been doing in 
the last couple of years with regards to mobile phone software and how it is now positioning itself 
in the current field by acquiring, divesting and re-organizing its units. 
 

5.1.1 Recent news about OSS Software in Nokia 
 
Nokia’s OSS strategy started out with a decision to develop a Linux based alternative OS for mobile 
devices. In the year 2005, Nokia invested in setting up a department which would deal with 
developing the Maemo OS as an alternative to its Symbian based S60 OS. The goal was to not rely 
on just one platform and tinker with the possibility of a Linux based OS which might power the 
smartphone and converged devices of the future. The Maemo OS has now matured and is a big 
division inside Nokia on an organizational level.  
 
Up to now around three devices have been released with new ones expected to be released soon. 
Slowly and steadily Nokia has developed the OS in a way that it is now rivalling other more mature 
Operating Systems despite some shortcomings. With the up and coming Maemo 5 OS release, full 
telephone functionality has been added to the N900 product based on the OS release making it not 
only a rival to other tablet like devices but also to rival other smartphone OS and move Maemo out 
of the limited internet tablet niche (Jaaksi, 2008) (Nokia N900, 2009). This would be a paradigm 
shift as it would signal the maturity of Nokia’s Linux based strategy in order to create a viable 
(complementary) alternative to the Symbian based OS which had become the mainstay of Nokia. 
 
Nokia’s Maemo development has been supported by in-house as well as free lancer developers. 
Nokia runs all of the web pages, code repositories and mailing lists where the project is run through. 
Moreover it is Nokia’s money which is invested in developing documentations, tools and in 
supporting all developers who are interested in working on the Operating System. Thus cost savings 
were probably not what Nokia had as a goal when starting out the Maemo OS as an OSS project as 
the company employees hundreds of people in its Maemo organization. What Nokia gets in return 
of this investment is a maturing Linux based OS, which has better innovation due to the larger and 
varied developer base and which is gradually being positioned by the company to take over as the 
platform of choice for its high-end devices which will be considered one step higher than 
smartphones and closer to portable computers. 
 
Maemo devices until now have set the precedence for this breed of devices as the ‘internet tablets’ 
the OS has been running on have all sported big screens, and with newer releases, full QWERTY 
keyboards and on-device cameras. The goal here is to develop portable devices of the future which 
can rival the laptops of today and thus create a niche market for these mini laptops cum mobile 
phones. This won’t be the first time that such small devices or a Mobile Internet Device (MID) as 



they are called are offered to the consumers. However the major difference and innovation will be 
the addition of a telephony stack and the convergence of the internet tablet and a telephone. 
 
Other signs that Nokia will be fielding small tablet type computers with cellular connectivity and 
mobile phone functionality are the recent collaborative agreements which Nokia and Intel inked 
together (Intel, 2009). Intel already manufactures MIDs such as Nokia’s internet tablets, but 
apparently had not had much luck with getting them to appeal to the mass market. Through the 
deals Intel could gain license to proprietary Nokia cellular modem technologies. Moreover Intel 
could become the supplier of its Atom microprocessors for the new mini-notebook type of internet 
devices/tablets (with mobile phone functionality due to cellular connectivity) which Nokia is 
expected to be releasing soon.  
 
Nokia on the other hand gains a chip supplier for its future devices along with the collaborative 
skills of Intel in jointly developing a telephony stack called oFono for the Maemo and Moblin OS 
(Moblin is a Linux based mobile OS which is being fielded by Intel).  
The only issue here seems to be the fragmentation via Maemo and Moblin and the apparent 
competition between the two. Alternatively the two could combine the diverging Operating Systems 
to offer an industry dominating tablet solution to the market, but this remains to be seen. 
 
 
Nokia’s Linux strategy does not translate to Nokia ditching its Symbian OS based S60 OS. In fact it 
would not make business sense to let go of a cash cow at a time when millions of consumers have 
already chosen to buy Symbian OS based phones. The Symbian OS has reached a level of maturity 
from where it was deemed to be stagnating and not innovative in the face of new competition, 
particularly from Apple, Google and RIM. Moreover the 3rd party application development for the 
Symbian OS remained a difficult prospect due to fragmented offerings from companies i.e. S60, 
UIQ and MOAP; thus not attracting a huge developer base of the size that Nokia had envisioned.  
 
A wide variety of 3rd party applications and developers going around making innovative 3rd party 
applications for the platform would act as a good marketing tool in order to spread the OS much 
further and making it more popular which would translate to higher revenues for Nokia through 
device and services sales. To add to the S60 OS woes in Nokia, licensees such as Motorola and 
Siemens stopped producing S60 OS based handsets long ago which went against Nokia’s goal to 
make the S60 OS ubiquitous. To rectify the situation and to keep a two pronged strategy (atleast 
two different mobile Operating Systems), Nokia decided to unify the fragmented Symbian OS 
based offerings and go the way of the Symbian Foundation as has been written above in 4.1.1. 
Other factors which might have pushed Nokia to go the OSS way were the emergence of Google’s 
Android but we will discuss this later. 
 
This put Nokia firmly in the OSS camp as both the smartphone OS offerings from Nokia i.e. 
Maemo and Symbian OS, will be in the OSS realm. Even though Nokia will continue to hold on to 
proprietary code such as device drivers, it will mark a shift in the company’s thinking and strategy 
as making a previously proprietary OS available for all to see exposes the company to the risk that 
competitors might have a look at the code and understand as to how different things are 
implemented in Nokia devices, thus giving them an advantage of knowledge and enabling them to 
develop competitive products.  
 
However this case has not proven true with the case of Maemo as Nokia has intently kept an 80-20 
balance with open sourcing the code i.e. 80% open and 20% closed. A similar plan is expected to be 
followed over the next two years as the Symbian OS is gradually Open Sourced. Some parts of it 



will definitely be put in the OSS realm; however some key components, device drivers and 3rd party 
proprietary code is expected to still be kept under wraps in order to maintain Nokia’s competitive 
advantage. 
 
In order to maintain coherency between the two software platforms which Nokia intends to field in 
its future mobile phones line-up, Nokia acquired Trolltech software in 2008 (Nokia Acquisitions, 
2009). Trolltech was the company which developed the Qt (pronounced ‘cute’) UI framework 
which enables 3rd party applications to be easily used on different devices which are based on 
different platforms. Recently Maemo and Symbian announced they would be actively using the Qt 
framework which would make it easier for 3rd party applications to develop applications which can 
be used on both the Nokia backed OSS platforms without the need for re-writing the applications. 
 
 

5.1.2 Recent acquisitions, divestments and agreemen ts related to OSS 
 
In order to understand the general strategy and to link it with the OSS process inside Nokia, it is 
necessary that we also look at the general changes which affect how the company is being shaped 
up. The overall transformation of the company from a purely mobile phone and device 
manufacturer to one which will also be a services and solution provider has been taking place over 
the last couple of years with Nokia aggressively acquiring different commercial concerns which 
matched its strategy. 
 
In order to build competence and a base to provide its customers with music, media, navigation and 
games (Borden, 2009) Nokia embarked on acquiring companies such as music distributors Loudeye 
Corp which later acted as a catalyst for the Nokia Music Store; map makers and navigation software 
developers gate5 AG and Navteq which enabled Nokia to launch Ovi Maps; mail solution providers 
Intellisync which was leveraged to Ovi Mail; online media sharing enablers Twango which became 
Ovi Share and file and remote access provider Avvenu which became Ovi Files. Moreover Nokia 
also acquired context based and social presence service providers Plazes and mobile advertising 
technology developers Enpocket; although this has not been spun into a service which has yet been 
offered by Nokia. (Nokia Acquisitions, 2009) 
 
On the part of divestments, Nokia has slowly closed down some software RnD activities over the 
years. The recent lay-offs discussed above show that gradually Nokia wants to focus less on 
developing core device software and more on developing software which differentiates the device 
and allows for services to be made available to the user. Also recently the unit which used to 
provide technical support and consultation to the licensees of its Symbian based S60 OS was sold 
off to Accenture as a direct result of the formation of the Symbian Foundation.  
 
With regards to agreements signed by Nokia and which are related to its software, the two biggest 
ones which stand out are the ones with Intel and Microsoft. As mentioned in 5.1.1 Nokia and Intel 
entered into an agreement where not much was revealed as to what actually would be the 
cooperation per se. However reading between the lines and assuming the rest, it looks like mostly 
Maemo centric development as has been discussed before.  
 
On top of the tablet related cooperation which might take place, fruits of this deal have already 
started to appear in the form of a recently announced Nokia laptop known as the Booklet 3G. This 
new product by Nokia is the first time ever that the company has jumped into developing personal 
computers. The company’s CEO had hinted in this regard earlier (Virki, 2009). The Booklet 3G 



however runs on Intel microprocessors and Microsoft Windows OS (instead of any Maemo type 
Linux OS) and seems not to challenge the public appetite for Windows based laptops. (Nokia 
Booklet 3G, 2009). 
 
Another recently signed agreement which would have a direct impact on the future of the Symbian 
OS and particularly what it could offer to its users is the signing of a deal between Nokia and 
Microsoft whereby Nokia will offer mobile versions of Microsoft’s popular Office applications on 
its Symbian based devices. From Nokia’s point of view, this would mean covering up the 
deficiency which it had when compared with Windows Mobile (and was being fulfilled by Open 
Office applications) and for Microsoft it means added revenue per unit sold by Nokia. Even though 
this would probably take away the advantage that Windows Mobile handsets had when compared 
with other Operating Systems, still from Microsoft’s point of view (which does not manufacture 
any devices based on its OS) it opens up a revenue stream which might compensate for loss of any 
such competitive advantage. 
 
All the above goes to show a clear heading of the company towards becoming both a device 
manufacturer and a provider of services which can be targeted to the millions of Nokia mobile 
phone customers and which will act as enablers for new revenue streams. Many of the acquisitions 
done by Nokia have now borne fruit as many of the companies which were bought enabled Nokia to 
present its own solutions to the market. Additionally, the sheer scale of Nokia handsets allows the 
company to offer these services at minimal costs as compared to that of its rivals; just the sheer 
economies of scale dictates that even if Nokia earns a few extra Euros on a part of the millions of its 
handsets, it can translate to cash flows and increased revenues. However the success of these new 
services offering in the face of stiff and innovative competition from the likes of Apple, Google and 
RIM is still a matter of debate and something which only time will tell. 
 
Regarding the divestments and agreements which Nokia has been a party to, it is clear as to the fact 
that Nokia wants to dominate the ‘information enabler’ section of the IT industry. Becoming an 
‘information enabler’ would mean that Nokia would own majority shares in the mobile phone, 
smartphone, internet tablets, MIDs and tablet PC market; a position which could be complemented 
by a plethora of services for almost all the market segments available. This grand strategy of 
becoming a dominating behemoth might be what is driving the company to re-organize itself and its 
software development processes. Investing more in innovating and on services meant that spending 
money and resources on developing the core software as proprietary and behind closed doors was 
no longer seen as complementing the overall strategy. 
 

5.2 Triggers for going Open Source 
 
As mentioned in 5.1.1, the Maemo platform started out as a strategic investment on the part of 
Nokia in order to develop an alternative platform to the Symbian based S60 OS. Starting out as a 
small division it has gradually matured into an offering which is stable and presentable enough to be 
put into devices which are shipped out to customers. This was also one of the biggest OSS 
experiment at Nokia and can be considered quite successful.  
 
On the other hand the Symbian based S60 OS has started out and remained proprietary for whole of 
its life inside Nokia. Firstly used as a stable smartphone OS to use as a platform in its higher end 
smartphone range, the need for the platform evolved as the mobile internet era dawned and the need 
for a mobile ecosystem was emphasized upon by operators who wanted a share of the data which 
consumers would be using to access the internet ecosystem. Before that companies would generally 



focus on whatever sold and whatever trend the customers were following. However gradually the 
need for a standardized internet based ecosystem involving the device, services and applications has 
been felt and this is where the idea of having standardized software platforms helps most due to the 
compatibility it provides with different handsets which are based off of the same platform. 
 
It is important to understand as to how and why Nokia invested what it has in the OSS platforms 
such as Maemo and what compelled it to Open Source the proprietary Symbian OS other than the 
changing market situation which has been mentioned. The Maemo venture was started as an 
experiment to fulfil the need to diversify Nokia’s smartphone platform portfolio. The decision to go 
Open Source, must have taken a bit of work, but in the end is believed to have resulted from 
Nokia’s desire to make the platform attractive to innovation and to make it open for collaboration 
with industry partners in order to shape the industry and the ecosystem (Gil, 2008).  
 
For this the platform was based around the Linux kernel and started out its life as an OSS. 
Obviously there might have been broader strategic reasons for starting out this OSS project such as 
lack of an internal developer base to push out a new platform for notebook type devices or lack of 
Linux competency within the company as there was no other Linux based software in the company 
at the time. Another reason could be to further add flexibility and power due to the common input 
of a wide variety of developers (Jaaksi, 2008). The ease with which a product can be created on 
open platforms has also been sighted as a trigger for going with an Open Source platform (Willis, 
2006).  
 
As for the S60 OS, the widely believed reason for Nokia to buy out the base Symbian OS and 
merge the fragmented S60, UIQ and MOAP to put it out as an OSS was the arrival of the Google 
backed Linux based Android OS in the market. Moreover, as mentioned, the eroding share of Nokia 
in the smartphone market worldwide has been of concern to the management in the company for the 
last year or so and the arrival of the Android OS might be considered as the trigger which resulted 
in the decision to switch from the proprietary way to the OSS way. 
 
To add on to the major and obvious reasons already mentioned, the decision to switch the whole 
platform over to the OSS realm and release the source code to the public also went in the same 
general direction as that of the overall company strategy of moving towards developing an 
ecosystem around the mobile devices and concentrating on providing services which enable the end 
users to use the solutions available through the ecosystem. Thus the core focus now is geared 
towards differentiating devices and putting gaming, imaging, music, media and navigation solutions 
into the hands of the consumer. The switch was just a step in this general direction even though the 
triggering event might have been the rather public arrival of the Open Source Android OS on the 
scene (Cassimir, 2008). 
 
Despite this there are sceptics within the company who questioned why Nokia decided to Open 
Source a revenue generating operating system and give it for free to developers. The argument was 
that having sold 225 million phones based on the proprietary S60 OS, why would Nokia want to 
change that and put its money making software into the public realm for free?  
 
The underlying reasons and triggers, mentioned above, contributed to the fateful decision of 
switching over the proprietary software over to the public domain. In addition, it was deemed inside 
the organization that S60 was becoming a less attractive proposition in the face of competition.  
 
Lack of innovation, flexibility and difficulty to write software was deemed as reasons which would 
eventually lead to the downfall of the software. Moreover the licensees, who previously had flocked 



to the S60 OS, gradually went away one by one, leaving behind a non-revenue generating licensing 
model where the only thing driving the sales of the OS was the brand power of Nokia and almost 
the entire sales of S60 based devices came from Nokia. Thus to rectify the losing popularity within 
the industry circles and to keep the platform relevant in the next decade, the higher management 
took the jump and decided to go the OSS way. 
 

5.3 Choice of OSS Licenses 
 
The plethora of different OSS licenses and the legal nitty gritty of what they say and mean gives 
organizations to choose already available OSS licenses for their software. This on the other hand 
reveals what the company actually has in mind with regards to the product as the license can give an 
insight into what is the intention of the organization with regards to the product. 
 

5.3.1 Maemo OS 
 
The Maemo OS is built around the Linux kernel which is under the GPL v2.0 license. However 
Maemo uses the Debian distribution of Linux with the inherent Debian packaging and assorted 
licenses. Moreover Nokia uses proprietary Nokia binaries plus some other added on OSS in the 
whole OS thus making it quite a complex exercise in legality. Licenses found in the Debian release 
include, among others, GPL, LGPL, AL, modified BSD and the Perl Artistic License (Debian, 
2009). Maemo is built on top of this packaging and is further complicated by the Nokia added on 
licenses.  
 
The official reasons for having the closed source parts in the Maemo OS are due to brand 
protection, differentiation of the product by keeping a competitive advantage, due to legacy code, 
security issues and 3rd party components whose code is owned by someone other than Nokia 
(Maemo wiki, 2009). This goes with our assumptions (see below) regarding the sort of hybrid OSS 
pattern which Nokia is following now in order to maintain and keep a competitive advantage and 
protect its investment in the Maemo platform while at the same time benefit from the positive 
effects of an OSS project. 
 

5.3.2 Symbian OS 
 
The Symbian OS is planned to be released by the newly created Symbian Foundation. At first the 
source code is planned to be released under a Symbian Foundation License under which the code 
will be released to the foundation members. Gradually, package by package, the software is planned 
to be released to the public domain under the Eclipse Public License (EPL). The choice of EPL is 
seen by many as Nokia not fully committing to the OSS model.  
 
Since the EPL embodies weaker copyleft terms and is not considered to be a strong copyleft license 
such as the GPL, it is preferred by organizations who plan to use the code in commercial ventures 
or products where any additional features on top of the EPL’ed code does not have to be contributed 
back to the community nor published for all to see, thus letting the organization maintain a 
competitive advantage by keeping critical packages and components under intellectual property 
rights while also allowing for the organization to benefit from OSS.  
 



These clauses made the OSS community a bit sceptical regarding the real motives for Nokia to go 
Open Source using the EPL (Torkington, 2008). Most of the concerns of the OSS community at 
large are genuine, however it is also important to understand Nokia’s perspective, being a publicly 
traded company which works on a capitalistic model of earning money for its share holders, it was 
important for Nokia to not put everything in the OSS domain and that also under a license which 
will decrease future opportunities to monetize that software in a commercial way.  
 
Thus this can be seen as a cautious commitment to Open Source by a commercial company (as is 
the usual case). After all the organization needs to keep channels of revenue generation open and to 
do that it was necessary to use such a licensing mechanism for the software, which would allow for 
the organization to add on different enhancements in order to leverage those to either sell devices or 
to sell services to the owners of those devices. 
 
The same trend can be seen in other commercial and corporate organizations when they tend to opt 
for OSS or to open previously proprietary software. Example of Google’s Android being released 
under the Apache License is in front of us (Ryan, 2007). Google’s move to choose AL as the license 
for its Android platform revealed a desire to protect its investments by allowing proprietary 
components to be used with the platform or to allow licensees to make modifications which they 
would want to keep proprietary in order to keep their products differentiated. 
 

5.3.3 Conclusion 
 
 So in the end licenses such as the EPL or AL do benefit the Open Source community at large in the 
way that they put previously closed, proprietary and (usually) successful software in the view of the 
public and allow it to be shared or used by them. But there are always limits which are put on such a 
move by either limiting usage of the software in commercial concerns, by having a governance 
structure which does not allow for rivals to take advantage of the available software or by not 
allowing any modifications or enhancements to be publicly available and allowing them to remain 
closed and proprietary in order to use them as a means of making money and keeping a competitive 
edge over rivals.  
 
Critics on the other hand argue that using a more copyleft approach would compel commercial 
companies to release the source code to the community at large which would then in turn lead to 
widespread take-up and a rapid acceleration of software development (Ryan, 2007). 
 
What the chosen license scheme also reveals is how the organization perceives to use the software 
in the future and how it perceives to make money off of the ecosystem which it envisages. It is 
important to understand that Nokia is not a charitable organization which is dumping money into 
OSS just so that it benefits the large OSS community with availability of free code. Truth is that it 
is a competitive organization with a lot of market rivals. Thus the choices of the EPL for Symbian, 
different permissive licenses in Maemo and of keeping proprietary components in both makes 
business sense as it gives the company a chance to protect its investments and use parts of the code 
as revenue generators. 
 
 
 
 



5.4 Nokia objectives with its OSS strategy 
 
An overview of Nokia’s objectives with regards to its OSS strategy, have already been mentioned 
above. However we can delve into some details as to what Nokia wants to achieve in particular with 
its software, with its OSS strategy. 
 
The comparison in Chapter 3 highlighted some of the benefits and drawbacks of OSS. Combining 
the benefits with the market conditions and Nokia’s OSS strategy, some reasons and objectives can 
be established with regards to the benefits Nokia wants to reap with its OSS strategy. 
 
 

5.4.1 Innovation Diffusion 
 
As mentioned in 3.1.2, Innovation and Creativity are factors which are considered fundamental to 
OSS projects. Nokia has been accused of resting on its laurels after the release of some popular 
handsets such as the N95. The S60 OS in particular has been designed around single handed usage. 
This concept proved a road bump when it was decided to add touch UI functionality in S60 in order 
to counter touch based products from competitors. Despite the addition of touch UI, the underlying 
UI of S60 still gives a bit of inconsistency due to its basis of being a button input OS. 
 
Moreover S60 and Symbian OS had failed to create a big market share in the all important North 
American market and had not attracted as much 3rd party developers as Nokia and Symbian had 
hoped for. 
 
So one of the core reasons for Nokia to combine S60, UIQ and MOAP into a Symbian OS and give 
it for free to the Symbian Foundation was to make the newly christened Symbian OS more 
attractive to independent developers and to attract innovation (Pearce, 2008). The ultimate goal 
being that the innovations which the Open Source platforms attract would gradually trickle down 
from the cutting edge products based on the platform and be adopted by all the devices based on a 
particular platform. 
 
This is an important goal for a company which has been trying to maintain its dominance in the 
smartphone market in the face of competitive products from Apple and the perceived challenge 
which will be materializing over the years in the form of the Android OS from Google.  
 
If the strategy pays off and having a Symbian community where paid employees or foundation 
members take part in an ecosystem helping out newcomers and contributing good code back to the 
community, it might in fact attract many newcomers who will, over time, contribute innovation and 
creativity back into the ecosystem. However the objective of attracting developers has been put in 
doubt by some Nokia insiders as they are of the opinion that putting the Symbian OS in the OSS 
domain might not be enough to attract independent developers (Pearce, 2008). 
 
Still the inclusion of many big industrial players in the foundation also signifies that the Symbian 
OS will be able to draw upon the creative juices of the many developers these companies employ, 
leading to a bigger pool of talent from which creativity can be channelled into the software which 
could theoretically lead to innovative user experiences, services or applications which might help 
sell more devices based on the Symbian OS. 
 



For the Maemo OS, the OSS strategy is similar; to try to attract as much creativity both in the 
platform OS software as well as in installable applications which might produce that ‘wow’ effect 
necessary to become a selling point for the company’s devices. As of now the amount of 
applications available was around 480 for the OS 2008 release. Furthermore the OS has not been 
able to introduce anything extraordinary which might give it a clear advantage over its rivals. 
However as Maemo moves more towards the mainstream with the launch of new products such as 
the N900, it is expected that it will be attracting more developers who could bring the necessary 
creativity which can leverage the power of the Linux based OS. 
 

5.4.2 Quality 
 
Lately Nokia devices have been getting bad reviews due to buggy software and errors which the 
ever so picky end user finds difficult to ignore. The launch of the latest S60 based N97 handset has 
been plagued by unflattering reviews (Buchanan, 2009). Moreover pressure to decrease the time to 
market has led the company to compromise on quality from time to time; releasing products whose 
software was not up to standard and had to be patched up later by user installable software updates. 
 
Quality is a general term which encompasses number of bugs, simplicity and modularity among 
other things. This objective builds on the assumption that having an Open Source project will make 
it of better quality. As we have seen in Chapter 3, OSS has clear advantages when it comes to 
number of bugs but not so much when it comes to modularity and simplicity. With the S60 OS it 
will be an advantage as it is modular software which has been mostly developed under a proprietary 
model by coordinated teams of internal developers. Applying the OSS model to the S60 and 
Symbian OS is thus expected to give clear cut advantage when it comes to reduced bugs and 
modularity, thus improving the quality of the software on at least two counts. 
 
With the Maemo OS, having the software designed around the Linux kernel (and the Ubuntu 
distribution) leads to a less modular and complex OS to begin with. However, the number of bugs 
has always been low and newly released devices have been found to be quite stable. Obviously the 
low number of Maemo based devices does not allow us to conclusively decide about this factor 
either, but it is safe to assume that Maemo as an OS has been relatively stable and of a good quality 
due to it being an OSS. 
 

5.4.3 Creating an ecosystem 
 
With the strategy of moving focus towards providing services and solutions to the end user through 
their mobile devices (Kallasvuo, 2009), comes the requirement for the device software to support 
the creation of such an ecosystem (Goldman and Gabriel, 2005). What Nokia wants to achieve by 
using Open Source code, is to create a marketplace for add-ons, applications and services. 
 
A market dominant OSS platform makes the job that much easier as it allows people to target an 
already established customer base while at the same time enables them to design the products in the 
marketplace due to the easy availability of the underlying software source code. Nokia’s strategy to 
create a full ecosystem, from the device to all the services needed on the device, will take it against 
successful ecosystems which have been put in place by the likes of Apple with their App Store.  
 



5.4.4 Market dominance 
 
The goal of market dominance is probably enshrined in any company’s strategy documents. Nokia 
is different in a way that it already is the dominant player in the market and its strategy envisages it 
to hold onto that position. With OSS, Nokia’s strategy is to make the software offering for its 
mobile phones more visible and ubiquitous. Smartphone software platforms which are freely 
available to device manufacturers present a much higher chance of being adopted and used in new 
phones and devices. 
 
This is one of the goals of Nokia’s OSS strategy. Earlier, Nokia had lost many licensees of its S60 
OS over the years. Now open sourcing the market leading OS, the company hopes that the position 
of Symbian as the most widely used smartphone OS with the largest customer base will be a draw 
to different companies which will put in their collaborative efforts to enrich the full ecosystem, 
from the end user devices to the services offered to the users of these devices. 
 
This strategy goal seems to run against Nokia’s goal of being the market dominator. After all if a 
company puts its most successful product out in the open for everyone to use freely, then how will 
it hold out and maintain its profits? 
 
The solution lies in following a hybrid OSS model rather than a full OSS one. This follows the 
same strategy which Nokia used in the Maemo OS. By keeping closed critical components and 
developing them internally, Nokia wants to make the software ubiquitous and innovative but does 
not want to do that at the expense of its own market dominance. Keeping key libraries and drivers 
proprietary will ensure competitive advantage in the short run, however in the long run it is possible 
that some independent and Open Source alternatives of these proprietary modules become 
available.  
 
To counter this diminishing competitive advantage, companies use the general goodwill and brand 
power which has been earned due to the process of contributing code to OSS communities. Nokia 
which has an already established brand which is one of the top brands in the world (Businessweek, 
2008); stands to take advantage of that in the long term. Moreover Nokia has been garnering 
goodwill with its OSS overtures among the OSS communities which translates to free marketing by 
word of mouth among the key players inside the industry as explained in 3.1.9. 
Both these factors are expected to weigh heavily in Nokia’s favour in the long term test of market 
dominance. 
 

5.4.5 Competitiveness 
 
Competitiveness is a relative term. It combines many different aspects of quality, innovation, 
differentiation etc. to make the product a much more attractive prospect to end-consumers. Being 
competitive means products which are on par or even better than the products which are produced 
by the competition in the same market segment. In order to do that the product needs to be a 
complete package from being the right form factor to having the right software of a good quality; it 
also needs to offer all the services and solutions which are expected from it by the customer. 
Generally competitive products need to encompass good quality, contain innovative features and 
offer the consumer something which sets it apart from its rival products. 
 
On one hand Nokia’s OSS strategy envisages a generally available, innovative and ubiquitous 
mobile OS platform while on the other hand it incorporates factors which would allow Nokia to 



differentiate its devices from one another and from those being offered by other users of the same 
software. Nokia expects to be able to incorporate any marketable innovations in the operating 
systems into its devices and at the same time have its internal developers tweak and tune the 
software so that the device is distinguishable from the rest of its peers. 
 
Moreover having invested into Maemo and Symbian, also ensures that Nokia has a choice of atleast 
two different operating systems to use in its multitude of products before even further 
differentiating its products. The fundamental differences between the two operating systems ensure 
a level of differentiation which can be maintained in the company’s device portfolio. 
 

5.5 Conclusion 
 
Nokia’s OSS strategy is not something which the company is doing for charity or for general social 
benefit of freelance developers worldwide. Being a publicly listed corporation working in a 
capitalist world, it has a goal of keeping its cash flows healthy while at the same time preparing to 
leverage its strengths to position itself better in the upcoming future. This is where the OSS strategy 
fits in for Nokia, where the company has developed a name and brand for itself through years of 
proprietary development and in keeping up with the general technological trends, even starting or 
inventing the technologies and trends in some cases.  
 
From the point of view of the management, the logical way forward at this point in time is to switch 
its software assets towards the OSS realm of development while at the same time keeping in view 
the objectives which have been listed above. Of-course this does not entail that the company will be 
giving up completely on any proprietary development. On the contrary it might even spur more 
internal projects as innovations and new ideas pour in from a wide pool of OSS communities and 
Nokia starts to leverage them in its own proprietary products and services. 
 
 

5.6 Previous Studies and Summary 
 
Summarizing what has been mentioned above; Nokia is on the path of adopting OSS as the major 
way of developing its software products. The eroding market share from advancing rivals and the 
perception that it is just the start of such has pushed Nokia to re-evaluate their development model 
from being purely proprietary to a majority Open Source one. 
 
The path towards employing OSS in the company’s products seems gradual as initially the OSS 
contents of the Nokia’s software products seem to be at 80-20% in favour of OSS (Jaaksi, 2008). 
 
Moreover Nokia has been gradually shifting from a purely mobile device manufacturer to one 
which is trying to offer and sell services for such devices as well (Kallasvuo, 2009). 
 
Nokia gradually moved towards the OSS model on different fronts. Starting the Maemo OS which 
recently went onwards to combine with Intel’s Mobile to become MeeGo recently (MeeGo, 2009).  
 
Open Sourcing the Symbian platform was the next, yet delayed, step in this march towards more 
OSS in Nokia products. 
 



In contrast to this Open Source onslaught with regards to the company’s software platforms which 
are used in mobile devices, the company has kept the services part of its software proprietary. This 
shows that Nokia intends to go OSS with its platform software while keeping its services software 
proprietary in order to maintain its own intellectual property rights over the services section and try 
to generate revenue off of it. 
 
 
 
 
 
 
 
 
  



 

6 CHAPTER SIX: Future OSS strategy and conclusions  
 
The future of Nokia’s OSS strategy will tie in with the changing trends of the market. Nokia as a 
company prides itself on change. Even now as the company gears to address the services and 
solutions market, it is undergoing a shift in focus from purely device software to web based services 
which will provide to the end consumers complete gaming, music, navigation and media solutions 
and might open up new revenue streams for the company. 
 
In the same vein any future shifts in market demand, be it towards some hardware trend in the 
devices or towards some new service offering is sure to be met by the company which is only too 
eager to plug any gaps in its portfolio of devices and services on offer to the end consumers. 
 

6.1 Future development and OSS strategy 
 
Keeping in mind the company’s objectives and the market situation that it faces, it can be assumed 
that Nokia will continue to stick with the OSS development strategy for the next five years. This 
can be safely assumed by investigating the pattern of development which has been followed by 
Nokia within the past decade. Starting from proprietary software, Nokia has gradually moved its 
smartphone platform operating systems to a hybrid OSS model in order to achieve the goals listed 
in the previous chapters.  
 
As the company starts to move towards becoming a services and solutions provider, it plans to re-
align its resources from developing device software to developing services software. So it can be 
safely assumed that both the Symbian and Maemo platforms will remain hybrid OSS with critical 
components kept proprietary. The focus of Nokia’s developmental efforts will shift to developing 
proprietary solutions and services which it will be offering to the buyers of Nokia devices. 
 
Some examples of already available services are ovi mail, ovi files, ovi maps, n-gage for gaming, 
music store etc. These web centric services are offered via client software which Nokia delivers 
with the devices it ships. Since the mobile services sector and the smartphone sector are expected to 
grow despite the on-going recession, these two sectors are receiving the most attention at the 
moment from Nokia. 
 
As for Open Source development, it is likely that the services offerings will remain proprietary for 
the time being and will not follow the model of the Symbian or Maemo platforms. Reasons for this 
might be the fact that these services are direct revenue generating software for Nokia. Putting them 
in an Open Source environment will compromise the software as it is the software which earns the 
money for the company. Contrary to this is the operating system development as the software itself 
is not the revenue generating factor for Nokia, but the device which actually runs the software. Thus 
putting the platforms in the OSS realm made sense as it conformed to the overall strategy of what 
Nokia wanted to achieve with its platform software; but putting the services and solutions software 
in the OSS could prove detrimental to the company’s overall strategy and compromise competitive 
advantage. 
 
 



6.2 Maemo OS strategy 
 
The Maemo OS is expected to continue its hybrid OSS status for the next couple of years as it 
conforms to Nokia’s overall OSS strategy. As the median price of Symbian based smartphones 
falls, Maemo OS based devices are expected to take over this high end segment of the device 
portfolio. The Maemo OS is expected to target this Mobile Internet Device (MID) market segment 
which resides somewhere between lower end laptops and higher end smartphones.  
 
Despite this, it can also be expected that Nokia might even try the Maemo OS in some of its laptop 
offerings. The recent announcement by Nokia regarding its Booklet 3G product (Nokia Booklet 3G, 
2009) has shown that Nokia is willing to expand from just mobile devices into the laptop market. It 
might be possible that the company begins to offer Maemo OS based Linux laptops in the future 
and expand its software into other products. 
 
Contrary to this prediction runs the collaboration agreement which Nokia signed with Microsoft 
recently (Microsoft, 2009). The offering of the Booklet 3G with Microsoft’s Windows 7 operating 
system might actually stifle the inroad which Maemo could have made into Nokia’s up and coming 
laptop business and confine it to the MID market segment. 
 
Another direction which the Maemo OS might take is a possible tie-up/merger with Intel’s Linux 
based Moblin operating system. The two companies announced strategic relationship recently 
(Intel, 2009) and that might include the fact that both companies might either unite their platforms 
or at least make them binary compatible with each other (which means that applications written for 
one platform will run on the other as well). 
 

6.3 Symbian OS strategy 
 
As with Nokia’s Maemo OS, the Symbian OS is expected to continue as a hybrid OSS in the near 
future. Nokia’s bread and butter operating system, which forms the bulk of smartphones it sells, will 
probably continue to be used by Nokia in its smartphone segment. More and more components 
might gradually get open sourced as deemed necessary by Nokia and the software is expected to 
encroach on the market segment which Nokia was addressing with its proprietary S40 operating 
system. Thus it can be predicted that the S40’s share of devices in Nokia’s portfolio might shrink in 
favour of that of Symbian OS based devices. 
 
In the same vein, it can be expected that the high end smartphone segment which was previously 
addressed with the Symbian OS based S60 OS, will get encroached upon by the Maemo OS and its 
phone tablets. This whole exercise is expected to drive down the costs of Symbian OS based phones 
and devices. 
 
Nokia will continue to employ Symbian OS based resources due to the fact that many of its product 
programs will rely on the software and the company is also expected to keep some critical 
components proprietary and not hand them over to the Symbian Foundation. However, the bulk of 
the Symbian OS development will be moved to the OSS model and will rely on communities and 
freelance programmers. 
 



6.4 Future OS strategy 
 
As for any predictions regarding a future OS which Nokia might be working on, suffice to say that 
if there is one, there is a high probability that it will follow the hybrid OSS pattern. Nokia has not 
revealed any information indicating that it might be working to further diversify its operating 
systems offerings and even if there is such a program it is surely to be kept under wraps for the time 
being. 
 
What can be judged and deduced from the prevailing market conditions, is that Nokia wants to 
continue its two platform strategy for the time being as both the software have not reached their true 
potential in terms of market revenue. Maemo OS devices are few and far between while the new 
Open Sourced Symbian is just starting up its deliveries and it makes sense for Nokia to stick with it 
and see what kind of innovations it attracts from the OSS communities and how it can milk that to 
generate revenue for the company. 
 
It is also a possibility that Nokia might be testing devices based on software from its rivals. This 
might be a catalyst for future cooperation and industry specific standards as far as the mobile 
operating systems are concerned. But for the near future, there is no such joint collaboration on the 
horizon which might go against the tide of fragmentation and new operating system offerings from 
industry players. 
 

6.5 Risk Aversion with Multiple Platforms 
 
The theory behind Nokia’s differing investments in two different software platforms is assumed to 
be in order to reduce the risk which will be present with just a single alternative. By diversifying the 
investments into two different platforms (or maybe even more in the future), Nokia management 
would want it to act as an aversion to any risk that might be present in either of the invested 
platforms.  
For example if the popularity of a single software platform gradually slides or the features of that 
particular software become redundant in the face of stiffer competition, the investment in another 
(possibly) rivalling platform will cover up for the investment and offer the possibility to the 
company to be more flexible and nimble with its OS offerings. 
In light of this theory, it can be assumed that in the future Nokia will tend to carry on investing in 
more than one software platform. This also ties in to the history of the company, where there has 
always been a presence of multiple software platforms present (OSS or proprietary) at any given 
time. 
This has not been officially mentioned by any Nokia publication but is assumed to be the case by 
the author in this thesis. 
 

6.6 Conclusions 
 
Any conclusions which are reached in this thesis are limited by the knowledge which has been 
presented here and the information available to the author. Due to the fact that prevalent market 
conditions change rapidly in this industry and the knowledge attained is not infinite, the conclusions 
and answers to the research questions are not expected to be concrete proofs or something which is 
set in stone. 
 



In the beginning of the thesis some research queries were listed and hypothesized. Below, we will 
re-list the null hypotheses we declared in section 1.2.2 
 
 
1. Not moving away from proprietary software and not employing OSS will reduce development 

cost and time and make the software more competitive. 
  
2. Nokia needs to base its devices on proprietary software in order to counter competition from 

Google’s Android OS and prevent it from eating into its market share. 
 
3. Keeping the Symbian OS platform proprietary and using a closed source eco-system for its 

development will make it more attractive to the developer community and other handset 
makers. 

 
4. Investing in a single and closed source OS like Symbian OS will help in building on the 

investment which has already taken place in the previously closed source S60 smartphone OS. 
 
5. Closed sourced software is better suited for incorporating more technologically cutting edge 

applications and spurs innovation. 
 
 
Below we will discuss each null hypothesis in light of our findings which have been explained in 
the body of the thesis. 
 
 
 
1. Not moving away from proprietary software and not employing OSS will reduce development 

cost and time and make the software more competitive. 
 

 
The above null hypothesis deals with the direct impact of OSS or a closed source development 
method on a product. The null hypothesis contains two parts; first one which emphasizes that non-
OSS development reduces development cost and time and a second part which states that non-OSS 
development makes the software more competitive. The second part doesn’t actually rely on only 
assumed reduction of development cost and time to justify itself and can also be proven/disprove 
from other factors as well. 
 
While it can be concluded that the purpose behind Nokia’s OSS strategy is to make its product 
offerings more competitive in the mobile devices market, the factors which were presented as what 
would lead to that competitiveness seem to stand on loose ground. 
 

As was written above in 3.1.6, OSS projects do not present much money savings in the short term. 
Setting up the infrastructure, mailing lists, wiki pages, documentation, deliveries all require effort, 
work and support. However in the long run as the software process gets streamlined, the savings 
can show up for the organization in the form of fewer developers, less maintenance and better 
quality. Hence the first part of the null hypothesis can be justified to a certain extent as proprietary 
software might be cheaper in the short run depending on whether the organization has been 
running other software projects before it and is not an infant company starting out.  
The costs in a mature organization will remain stable as the organization would not have to switch 
to an OSS model which would result in expenditures on the needed paraphernalia which 



accompanies OSS projects. Moreover, already working engineer and developer resources can 
easily be directed towards the new non-OSS project thus saving start-up costs and over all costs in 
the short run. 
 

The development time reductions are not so apparent between OSS and proprietary software and 
as such should not be used as one of the reasons by an organization to justify moving to or starting 
out an OSS project. This is due to the open nature of OSS development without the constraints of 
having an employer fixing deadlines for its workers for delivery of the software. In fact in some 
cases where the OSS project is not a busy and popular one, it might be the opposite as it might be 
faster to develop software using in-house resources than to rely on freelance developers. Hence 
this portion of the first part of the null hypothesis can also be proven when comparing non-OSS 
software with less popular and low-key OSS projects. 
 
The second part of the null hypothesis revolves around whether sticking to a non-OSS way of 
development will help Nokia product competitive products. This part relies some-what on the first 
one but can also be emphasized with the other comparison aspects of proprietary and OSS 
software. 
In support of the null-hypothesis, we can see evidence from different products and experiences 
which can be seen in the mobile devices market for devices which have been based on proprietary 
software. 
 
For example, Apple’s iPhone is a closed source product but has been highly successful and 
competitive in face of stiff resistance from established market players such as Nokia, Samsung, 
Sony Ericsson, RIM etc.  
Moreover many of Nokia’s successful products have been based on the Symbian based S60 UI 
which had a closed source architecture previously. 
 
It is a bit difficult to disprove this point of the null-hypothesis as almost no highly successful OSS 
based mobile device exists today. Nokia and Motorola have had success with Linux based devices, 
but they have not been able to match the success of their closed source counterparts. 
Only if we move to a domain other than that of mobile devices, can we actually leverage evidence 
of OSS based competitive products to somewhat dent this part of the null-hypothesis. 
 
For example, the success of Apache server software and the competitiveness of it in face of 
proprietary solutions has enabled it to be the major market shareholder in its class. Linux, in itself 
has been successful although it is still dwarfed by closed source software such as Microsoft 
Windows when it comes to market share in the personal computers market. However that does not 
take away the fact that Linux is a highly competitive and stable piece of software which is 
preferred by millions around the world. 
 
Thus the null hypothesis that Nokia staying with proprietary software and services could reduce 
development cost and time and make the software more competitive cannot be rejected as it is 
quite possible that the company might save development time when sticking with an internal 
development pattern and there is also the possibility that the software might prove to be 
competitive enough to still generate sales figures as have been going on in the past where revenue 
has been generated with the sales of non-OSS based products. 
 
 



 
2. Nokia needs to base its devices on proprietary software in order to counter competition from 

Google’s Android OS and prevent it from eating into its market share. 
 
If one looks at this null-hypothesis from an empirical point of view and in light of what has been 
stated in the previous two pages, it might be easy to justify the stated point. However, if a market 
perspective is employed and future trends relied upon then this is something which can be 
doubted. Even though it is a bit early as there are not many Android OS products in the market, it 
can be seen that it has generated a lot of interest, especially among the mobile network operator 
community and there are multiple device manufacturers who have announced future devices 
based on this platform. 
 
As such it can be deduced that in the future the share of Google’s Android platform is only 
bound to increase due to the interest it has generated and the marketing clout of Google behind it. 
Moreover, Google’s service offerings such as for navigation and e-mail are highly popular and 
will definitely be an added selling point for this platform.  
 
Nokia on the other hand might base competing products on closed source or proprietary software 
in order to compete with Google’s products, however that would put it at a disadvantage from a 
marketing as well as from a goodwill point of view. 
Despite empirical evidence of closed source competitive products, which can bee seen in present 
market shares as shown Chart 4.2, the very number of companies and organizations which are 
planning to build OSS based and particularly Android OS based phones has been increasing 
gradually. 
 
For Nokia to counter this increasing pressure on its market share with introducing proprietary 
software based products might be counter productive, not so much in the end-user market 
segment, but mostly in the developer and 3rd party environment where developers gradually move 
to a more OSS based approach due to the perceived as well as real benefits which OSS offers to 
them. 
  
Moreover, Open Source Software is a buzzword nowadays, particularly in the highly competitive 
mobile devices market. To miss out on the hype and not cash in on the generated consumer 
interest in OSS products nowadays will take away one advantage from companies which chose to 
base their products on proprietary source code. 
 
Thus the null hypothesis that Nokia needs to base its devices on proprietary software in order to 
counter competition from Google’s Android OS can be rejected in the light of knowledge that we 
have with regards to the current market conditions and future predictions with regards to the 
growth of OS Software in the mobile devices market. 
 
 



 
3. Keeping the Symbian OS platform proprietary and using a closed source eco-system for its 

development will make it more attractive to the developer community and other handset 
makers. 

 
The current market situation, as discussed above, is proving to be a catalyst for companies to rely 
on more Open Source Software. Many companies either choose to base their products on OSS in 
order to shorten time to market or initiate their own OSS products in order to attract innovation 
and developer interest of the freelance and ‘Open’ developer community at large. 
 
In the case of Nokia, one goal of its OSS strategy was to use its OSS products in order to develop 
an Open Source ecosystem where it is easier for developers to either develop the core software 
platform which is used in the devices or to develop and deploy applications and services which 
make use of the features offered by the core platform. As explained in 5.4.3, it is through means 
of using OSS that the company will be able to better meet this goal. 
 
A closed source eco-system where the source code of the device platform is kept proprietary 
might also succeed in creating the eco-system up to a certain extent, as can be seen in the case of 
Apple’s iPhone and its related App Store as mentioned in section 4.3. However, in such a set up 
the developer is reduced to focussing on applications and is unable to have any direct affect on 
the device’s own software i.e. the platform software (as it is kept proprietary). Moreover a glass 
ceiling is reached with the amount of innovation that a developer can put into the application as 
he/she is limited by how much the organization, which owns the source code, has made it 
available to developers for developing and how much of the source code is kept under wraps.  
 
In addition it then becomes highly dependent on the organizations developers to be able to 
provide innovation and new features to the developers and the end market by enhancing the core 
proprietary software from time to time, something which the Apple engineers have been able to 
deliver with the new iterations of the iPhone software. 
 
In the case of Nokia, the current market conditions, the plateau stage that the S60 operating 
system had reached and the need for more innovation and more developers to the eco-system 
entailed that going Open Source with the Symbian OS platform was perhaps the single solution 
which addressed all these issues. Proprietary development of Symbian and it’s S60 variant within 
the bounds of the company have not been able to yield any significant gains in innovativeness and 
usability in recent years. So by going Open Source with a stagnating piece of software it not only 
strengthens the already dominating position of the software in the smartphone market but also 
helps to extend that in the immediate future so it is able to compete with rivals at least for the 
coming couple of years. 
 
Hence the null hypothesis can be rejected in light of our knowledge as keeping the Symbian OS 
proprietary was not expected to attract more developers to the Symbian eco-system and would 
probably not help it in getting widespread appeal. It could also lead to stifling of the software as it 
would discourage the developer community to develop innovative applications for it. Even 
though there are other competitive products which are non-OSS based, in case of Nokia and 
Symbian, the failure to innovate and keep the product fresh, relevant and of interest to consumers 
entailed that Symbian go the way of being an OSS if it has to have any chance of success in face 
of rivals. 



 
4. Investing in a single and closed source OS like Symbian OS will help in building on the 

investment which has already taken place in the previously closed source S60 smartphone OS 
 
 

The idea of diversifying is pretty standard practice in the business world. No company wants to 
invest too much into one trend or product only to find out that consumer interest has changed and 
their investment is going into a dead end. This has been mentioned in section 6.5. 
 
Particularly in terms of technology companies, it is common practice to delve into different 
technologies and devices in order to be poised to cater for any market changes in consumer 
demand. Sometimes it is done in order to spearhead that change by introducing and promoting the 
technology/product into becoming the industry standard. In the same way it makes sense for Nokia 
to be investing in to more than just one smartphone software platform.  
 
For Nokia to continue with proprietary development of the S60 variant of the Symbian OS might 
have paid in the short run. As can be seen in Chart 4.2, the Symbian OS holds the dominating, yet 
stagnating position in the mobile operating system market share. To continue to invest and develop 
the OS in a proprietary way, would be making sense in a very short term as decreasing sales of 
Symbian devices and lack of innovation would have eventually caught up with an aging software 
where the developing organizations had failed to add innovation fast enough to catch up with 
prevailing market trends. 
 
Nokia’s investment in two differing yet Open Source platforms, sends out a signal about its 
commitment to the Open Source community at large. This helps in attracting freelance developers 
who would want to contribute code to products which the company might ship. The openness and 
investment in two OSS by Nokia also helps in quelling some sceptical community members who 
might doubt Nokia’s real intentions of going Open Source with two of its major software 
platforms. 
 
Furthermore Nokia reduces the risk by investing publicly in atleast two different software 
platforms. With the up and coming challengers from Google, RIM and Apple, it pays for Nokia to 
diversify and try to generate more cash flows from different sources as possible rather than to 
remain inflexible. Moreover, as mentioned in 6.4, it might even be possible for the company to 
collaborate with other industry players on an independent OS or even start using a market 
dominating OS which might be originating from its rivals. Although it seems a bit unlikely in the 
current scenario that anybody else other than Nokia will end up dominating the smartphone market 
in the near future. 
 
In light of our above conclusion, the null hypothesis that ‘investing in a single and closed source 
OS like Symbian OS will help in building on the investment which has already taken place in the 
previously closed source S60 smartphone operating system’ might make sense in the narrower 
sense where continued investment in the S60/Symbian OS might build up on the previous 
investments in the area. However in the broader sense it does not make business sense for Nokia to 
be putting all their eggs in one basket by betting on a single smartphone operating system. Thus we 
can summarily reject the null hypothesis keeping in mind the prevailing market conditions, 
Nokia’s strategy and its objectives. 
 
 
 



5. Closed sourced software is better suited for incorporating more technologically cutting edge 
applications and spurs innovation. 

 
The points mentioned in the above null-hypothesis have almost all been discussed in the body of the 
thesis above. OSS is generally better suited to attract more innovative features and applications 
which are up-to-date due to the fact that freelance developers are developing for it on a voluntary 
basis. The ideas of a free community of volunteers which is diverse, spread all over the world and 
linked by the power of the internet can be much stronger and spark innovations which a closed 
group of individuals might not be able to muster. Statistically the OSS model is more favoured in 
terms of attracting innovation due to the diversity and size of its developer base. 
 
As a counter argument, it can also be seen that even closed source software is successful in 
remaining competitive and being innovative. However, this is entirely dependent on the 
organization which is responsible for its development and how long it seems feasible to continue to 
invest in such software.  
 
Moreover having innovative features on software helps the organizations who use such software to 
leverage those features in its devices in order to provide better services and a better experience to 
the end user. This is done as the companies want to make profits from newer features and want to 
commercialize the cutting edge technologies quicker in order to make their devices superior to that 
of competitors and in order to generate profits by using these features as its selling points. 
 
In case of closed source software, this is also possible but again is highly dependent on the software 
and the organization which is responsible for the closed source software. For example Apple 
iPhone’s case in point; the company and software has been able to incorporate new technology and 
innovate with its UI and features while at the same time allowing for the parent company to 
capitalize on the innovation and using it as a selling point for the product and generating revenues 
as a result.  
 
So this null hypothesis becomes a bit difficult to either reject or accept since there are cases where 
closed source software might be better and more competitive than its Open Source rivals due to 
heavy investments and technological heritage of the parent company which might be developing 
that software. So the rejection and non-rejection of the null hypothesis depends on the case and may 
actually vary with the software in question and how the parent organization has been able to 
channel innovation towards its product and how well it has been able to leverage that innovative 
capability by developing a competitive product which is popular with end-consumers and results in 
financial growth for the organization. 



 

6.7 Final Words 
 
Nokia’s overall strategy with regards to the prevailing market conditions has been pretty much 
standard when it came to creating market dominance, ubiquity and targeting growing markets. 
However as new competitors have entered the mobile phone market and particularly the smartphone 
market Nokia has had to resort to unorthodox tactics and strategy. 
 
With the arrival of Apple and Google on the smartphone market, Nokia’s management has decided 
to follow an Open Source Software strategy. What this entails is the usage of more and more OSS 
components in software platforms which the company uses in its devices and the shift in 
development focus within the company towards more services and solutions offerings to the end 
user which would leverage the expected innovativeness of the Open Source platforms. 
 
It remains to be seen whether this strategy actually pays dividends to Nokia in both the short and 
long run. Most of it depends on the way the company runs and manages the OSS projects and how 
successfully it is able to attract developers and innovation to the platforms. From our investigation 
discussed in this thesis, it is entirely possible that Nokia is able to leverage the benefits of OSS into 
delivering excellent products and services to the end customers, provided that it manages the 
projects properly while avoiding the pitfalls of OSS development. 
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