
Universiteit Hasselt | Campus Diepenbeek | Agoralaan Gebouw D | BE-3590 Diepenbeek
Universiteit Hasselt | Campus Hasselt | Martelarenlaan 42 | BE-3500 Hasselt

2011
2012

BEDRIJFSECONOMISCHE WETENSCHAPPEN
master in de toegepaste economische wetenschappen:
handelsingenieur: technologie-, innovatie- en
milieumanagement

Masterproef
Strategic analysis of the smartphone market

Promotor :
Prof. dr. Wim VANHAVERBEKE

Jo Swenters 
Masterproef voorgedragen tot het bekomen van de graad van master in de toegepaste
economische wetenschappen: handelsingenieur , afstudeerrichting technologie-, innovatie-
en milieumanagement



2011
2012

BEDRIJFSECONOMISCHE WETENSCHAPPEN
master in de toegepaste economische wetenschappen:
handelsingenieur: technologie-, innovatie- en
milieumanagement

Masterproef
Strategic analysis of the smartphone market

Promotor :
Prof. dr. Wim VANHAVERBEKE

Jo Swenters 
Masterproef voorgedragen tot het bekomen van de graad van master in de toegepaste
economische wetenschappen: handelsingenieur , afstudeerrichting technologie-, innovatie-
en milieumanagement



1 Foreword 

As part of the education Applied Economical Sciences: Commercial Engineer, I am 

proud to present my masters‟ thesis, titled “Uncovering the smartphone market: 

A market analysis”. 

First off, I would like to thank my promoter prof. dr. Wim Vanhaverbeke for 

granting me the opportunity to write this thesis. I have gained insight into 

modern, complex markets that I would have never had, if it wasn‟t for this thesis. 

I am certain this will be an asset to my future undertakings and career. 

Therefore, I want to thank him for his trust and patience.  

Further, I want to thank the people that supported me during this period. In 

particular: Lore Peeters, Kurt Verstegen, Dries Schreurs, Sepp Tilkens and 

Christijn VanMol for their valuable feedback and useful opinions. My parents: 

Marleen Geebelen and Ivo Swenters, for giving me a chance to study at the 

University of Hasselt.  

I wish you a good time reading this master thesis and I hope some of the 

information can be put to good use. 





2 Summary 

By 2013, worldwide shipments of converged mobile devices, also known as 

smartphones, will surpass 390 million units, growing at a compound annual 

growth rate (CAGR) of 20.9% for the 2009–2013 forecast period. Underpinning 

the converged mobile device market is the constantly shifting mobile operating 

system (OS) landscape. In a market that was once dominated by a handful of 

pioneers, such as BlackBerry, Symbian, and Windows Mobile, newcomers touting 

open standards (Android) and intuitive design and navigation (Mac OS X) have 

garnered strong end-user and handset vendor interest. With yearly double digit 

growth rates since Apple‟s iPhone redefined the market, smartphones are taking 

over the overall mobile phone market.  

Dealing with a fast changing market landscape, that involves numerous 

interconnected players and increasing returns, static methods have a hard time to 

comprehend the full extent of the present market dynamics.  

This master„s thesis is an attempt to offer a complementary knowledge-basis. It 

is a more dynamic approach to analyzing the smartphone market. It wants to 

provide stakeholders with a better understanding of the current events allowing 

them to make better advised decisions by pursuing the objectives mentioned 

hereafter. 

- The master‟s thesis provides a thorough understanding of the elements 

that give direction to the mobile operating system standard war. 

- The master‟s thesis provides a clear view on the positions of the most 

relevant operating system variations and their main sponsors relative to 

becoming the technological standard.  

The thesis is divided in two parts. The first part is a study of relevant literature 

that identifies the present market drivers and most important strategic decisions. 

The second part, applies the acquired insights to the current market situation. 

The reader will have a clear outline of OS sponsor strategies, their weaknesses, 

strengths, threats and opportunities.  

An operating system is defined as a platform. It creates value by linking device 

manufacturers, customers, application developers and telecom operators. It is 

also software, meaning that sponsors face high upfront development cost and 

very low, marginal production costs. Sponsors are active on a multisided market 



that features strong, positive network effects between users and application 

developers. The ability to impose switching costs on platform members, and to 

set different pricing structures across member groups are important strategic 

tools to draw platform members. 

Strong network effects supplemented with a high fixed/low variable cost structure, 

can lead to increasing returns. In a maturing market, a platform offers 

insurmountable value to members once it gains a competitive advantage that is 

based on the number of platform members. This value rises whenever new 

members join, encouraging early market competition.  

Early market competition leads to insecurity. Members do not want to commit 

themselves to a worthless platform. Members need to be convinced that a 

platform will deliver a high future value, while ensuring their future freedom. 

Thus, a sponsor has to decide upon the compatibility and openness of its platform. 

A highly compatible and open platform will generate much value and lowers the 

risk for potential members. It will be harder for a platform sponsor to extract this 

value. Open and compatible platforms can attract members easily, but 

compromise profitability. Special attention is devoted to open source software, 

because it features a number a unique benefits and challenges. 

Based on their strategic profiles, sponsors then decide how they will develop the 

platform and capture value. By setting a fit governance structure and degree of 

control, a platform can take advantage of the existing dynamics and create a 

growing profitable ecosystem that is able to lock-in a market and produce 

extraordinary profits. 

Apple has set up an ecosystem that is fully controlled by Apple. Apple does not 

seem to pursue a widespread adoption of IOS. It wants to create a very profitable, 

tightly interconnected, digital environment by offering a range of devices and 

services that work together seamlessly.  

The IOS platform is a crucial part of this plan. Due to their tight ecosystem 

control, Apple is able to create a profitable platform for application developers 

and attract a great number of consumers. It does this by successfully facilitating 

application developers. Apple‟s App Store strategy has also created a very 

profitable user base.  

However, Apple appears to be limited by its production and distribution 

capabilities and in time, if another operating system comes to dominate the entire 



mobile phone market, Apple‟s iOS platform might not seem as profitable as it 

does now. 

Google chases another objective: widespread adoption of mobile internet. They 

see profitable opportunities in mobile advertisement and attempt to urge mobile 

internet usage. Google released an open source operating system that can be 

adopted by every mobile device manufacturer. This strategy allows for a great 

degree of differentiation and competition, generating various devices at a fast 

pace. Meanwhile, application developers can serve a large, rapidly expanding 

market. Google set advantageous terms to recruit numerous and powerful 

ecosystem members. Thereby, it was able to reduce consumer adoption inertia 

and expand the market at a fast tempo. 

The open structure of the Android platform facilitates fragmentation. 

Fragmentation complicates every aspect of developing new content and 

applications, from business model readjustment to testing new products. In order 

to control project fragmentation, Google does not open many aspects of their 

governance structure. They provide unequal code access; have no publicly 

available roadmap or transparency of code contribution processes. These actions 

compromise Google‟s commitment to the open source community, and they have 

the potential to endanger the community‟s cooperation. Google faces a tricky 

balancing act, but they are in a beneficial position and, for a large part, they can 

control their own fate. 

Research in Motion is stuck in a negative spiral of lagging market presence and 

negative expectations. RIM has not been able to transfer its activities successfully 

from the executive, „prosumer‟ market to a mass consumer market. Their 

absence in the mass consumer markets creates opportunities for competitors to 

attack their core business of enterprise solutions. RIM‟s brand loyalty is falling 

and gradually RIM is losing their competitive edge in the enterprise segment.   

They do have a tightly locked-in installed base that buys some time and keeps 

them alive, pending on highly anticipated new products. These high switching 

costs make new customers more reluctant to join the BlackBerry platform, but an 

overwhelming performance of new products might reinvigorate the brand. 

Nokia and Microsoft teamed-up recently and face the current market challenges 

together.  

Symbian helped Nokia to establish a smartphone market, and allowed for Nokia 

to dominate it with their excellent manufacturing capabilities. Symbian could not 



transfer Nokia‟s 1st mover advantage to the mass consumer market and a flawed 

ecosystem governance structure, prevented Nokia to adequately react on 

aggressive efforts from Apple and Google. 

Microsoft misjudged the future of mobile computing when it first moved to the 

wireless market. It believed the mobile market would develop from increasingly 

smaller computers and acted accordingly. Consumers were more interested in 

enhanced mobile phones than smaller, less capable computers. Microsoft fell 

behind, struggled to keep up with the competition and developed an incoherent 

ecosystem. When Apple entered and changed the market rules. It exposed 

Microsoft‟s weak ecosystem and showed precisely what applications can mean for 

a mobile platform. Microsoft was competed into obscurity.  

Microsoft and Nokia have the potential to be strong complementary partners. 

Microsoft brings a competitive operating system with Windows Phone 7 that 

works well with all windows services and comes with a solid, widespread 

application development environment. Nokia offers excellent hardware, a global 

distribution network, a large installed base and excellent mapping services.  

Running a solid operating system on qualitative devices and nurturing a vivid 

platform community are competitive requirements to compete with Google and 

Apple. Once players comply with these conditions, they can start „competing‟ 

again. Catching up on the established market forces, with all dynamics in play, 

will be very though. However, the market is still nervous and not yet fully-

developed. Single events might still change the entire market landscape. As time 

passes, these events will have to be increasingly radical and Google‟s grip on the 

smartphone market will tighten. 
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Introduction 

By 2013, worldwide shipments of converged mobile devices, also known as 

smartphones, will surpass 390 million units, growing at a compound annual 

growth rate (CAGR) of 20.9% for the 2009–2013 forecast period. Underpinning 

the converged mobile device market is the constantly shifting mobile operating 

system (OS) landscape. In a market that was once dominated by a handful of 

pioneers, such as BlackBerry, Symbian, and Windows Mobile, newcomers touting 

open standards (Android) and intuitive design and navigation (Mac OS X) have 

garnered strong end-user and handset vendor interest. With yearly double digit 

growth rates since Apple‟s iPhone redefined the market, smartphones are taking 

over the overall mobile phone market. It is a complicated, fast-growing market 

that contains great opportunities. These opportunities are accompanied by great 

risk coming from an emerging standard war between operating systems and are 

amplified by network externalities that exist within the industry (International 

Data Corporation, march 2010). 

A smartphone is a complex product that is composed of many subsystems linked 

together (battery, screen, case, CPU, mobile network, Operating System, 

applications…). Today the most important subsystem is the operating system. 

Because a smartphone is more complex than a normal cell phone, the linking 

mechanism gains much importance (Murrman – 1998) and becomes crucial to the 

smartphone‟s performance. Mobile operating systems drive smartphone 

competition. “Mobile operating systems have become the key ingredient in the 

highly competitive mobile device market. Although the overall look and feel of the 

device will still play an important role in the buying process, the wrong choice of 

operating system coupled with an awkward user interface can mean the 

difference between success and failure," says Stephen D. Drake, vice president, 

IDC Mobility and Telecom.  

Smartphones run a complete operating system that allows users to install 

advanced applications. The operating systems are fundamentally different with 

respect to normal cell phone operating systems since they permit third parties to 

develop and sell applications. Users then choose, buy and install their preferred 

applications just as they would do on a computer. Applications spectacularly 

improve connectivity and utility, so in other words, these new operating systems 
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allow an impressive performance improvement over the prior generation of 

mobile communication devices. According to Anderson and Tushman (1990) we 

are dealing with a product discontinue. 

Such a discontinuity affects environmental uncertainty, munificence, and 

organizational growth rates. But more importantly it sets off an era of ferment in 

a low appropriable industry, during which a dominant design is set. Once a 

dominant design emerges, future technological progress consists of incremental 

improvements elaborating the standard. The technological regime becomes more 

orderly as one OS becomes its standard expression (Anderson & Tushman, 1990) 

and elevates the industry‟s efficiency. 

A smartphone market can be defined as a platform that encompasses a set of 

components and rules employed in common in most users‟ transactions 

(Boudreau, 2008). The numerous value-adding components and complements 

bring about a great need for compatibility.  

Meanwhile, a smartphone‟s consumer value is a function of its complements. And 

market potential for producers of components and complements increases as 

more consumers adopt a certain platform. Thus, the number of consumers 

indirectly influences a smartphone‟s consumer value. Such feedback effects are 

referred to as network effects.  

Since network effects are expected and the smartphone is a platform, there will 

exist a platform-mediated network composed of users whose transactions are 

subject to these network effects, along with one or more intermediaries that 

facilitate users‟ transactions (Rochet & Tirole, 2003). The Mobile OS provides a 

crucial part of the interconnectivity between demand-side and supply-side users, 

and it gains extra importance because of its interface function towards consumers.  

Knowing this, and the fact that software is expensive to produce but cheap to 

reproduce, increasing returns are expected. There is an opportunity to generate 

huge profits through these increasing returns. Therefore, establishing and 

controlling this core standard can be of strategic importance and could enhance a 

firm‟s performance considerably (Gallagher, 2007). 

During the era of ferment the OS will drive the choices made by consumers. A 

large number of stakeholders from various markets are confronted with several 

different operating systems and in the absence of a standard, choosing one 

technology over the other involves substantial risks. When choosing the losing 
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design, one has to undergo switching costs or forego the benefits of adopting the 

standard (greater choice of suppliers/clients, price decreases, economies of scale, 

standard infrastructure...). All of these risks/benefits are amplified by the 

existence of network externalities and the possibility of a technological lock-in. 

The smartphone market is very complex and fast-developing. With numerous 

players interconnected and with of increasing returns present, theoretical models 

have a very hard time to predict which design will be dominant and which OS will 

be the industry standard (Brian, 1989). Standard wars are very sensitive to 

strategic behavior and random events (Christ and Slovak, 2009; Brian, 1989). It 

is necessary to respond rapidly to and correct market changes, but market 

research companies only provide static market forecasts. A more flexible 

approach is needed in the form a knowledge basis that can help managers and 

investors understand and effectively evaluate changes in this complex industry.  
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5 Research Design 

5.1 Purpose of research 

This master„s thesis is an attempt to offer such a knowledge-basis by pursuing 

the objectives mentioned hereafter. 

- The master‟s thesis provides a clear view on the positions of the most 

relevant operating system variations and their main sponsors relative to 

becoming the technological standard; 

- The master‟s thesis provides a thorough understanding of the elements 

that give direction to the mobile operating system standard war; 

- The master‟s thesis helps to interpret and assess implications of significant 

strategic actions and market events on the market outcome.  

5.2 Objects 

Each operating system is surrounded by a constellation of firms that sponsors at 

least one OS. All of them have great strategic interests in their sponsored OS, 

becoming part of the dominant design. The most relevant operating systems and 

their main sponsors are: 

- Blackberry OS  - Research in Motion 

- Windows Mobile – Microsoft 

- iPhone OS – Apple 

- Symbian – Nokia 

- Android - Google  

These are the operating systems with the largest market shares and best growth 

perspectives. Symbian is the current market leader. Second is Android OS, 

followed by iPhone and Research In Motion. Windows Mobile is in fifth place with 

a decreasing market share. Microsoft and Nokia announced a partnership in order 

to counter their market share losses1. 
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Table 1 Worldwide smartphone sales to end users by operating system in 

1Q11 (thousands of units) 

Company 

1Q11 

 Units 1Q11 Market Share (%) 

1Q10 

 Units 

1Q10 Market Share 

(%) 
Android 36,267.8 36.0 5,226.6 9.6 

Symbian 27,598.5 27.4 24,067.7 44.2 

iOS 16,883.2 16.8 8,359.7 15.3 

Research In 

Motion 

13,004.0 12.9 10,752.5 19.7 

Microsoft 3,658.7 3.6 3,696.2 6.8 

Other OS 3,357.2 3.3 2,402.9 4.4 

Total 100,769.3 100.0 54,505.5 100.0 

 

Source: Gartner (May 2011) 

Android has had a late introduction but has performed beyond expectations, 

rapidly catching up on Nokia‟s Symbian. However, more recent reports signal an 

interesting evolution with Android US market share declining slightly, feeding 

speculation and uncertainty even more2.  

The thesis‟ proposed definition of dominant design played a central role in 

deciding to use market share as a basis of choice. A dominant design captures 

more than 50% market share for a significant amount of time when majority 

customers have entered the market. This definition is based upon „Anderson & 

Tushman‟ (1990) who account a design as dominant when it captures a market 

share, larger than 50 percent. Van de Kaa et al. (2007) adds „a significant 

amount of time‟ to this definition because market share may change often 

sometimes and day-to-day fluctuations should be ignored. Finally, it‟s also 

important to indicate when this market dominance has to occur. Today Symbian 

OS is the market leader with a market share of 46,9%. The years before, 

however, Symbian OS had over 50% of the market for a significant amount of 

time. But the converged mobile phone market is evolving, and Symbian could not 

maintain its dominance.  
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Figure 1 Market share evolution since 2007 

 

Source: The Guardian ( May 2011) 

 

Suarez (2003) indicates that the decisive battle over technological dominance 

occurs when the majority customers have entered the market; when the decisive 

battle resolves, a clear dominant design emerges. So the OS that captures 50% 

of the market for a significant amount of time, when the majority customers are 

buying converged mobile phones en masse, will be the standard OS. One of the 

selected OS‟s is most likely to become the industry standard, but which one is not 

predictable at the moment. However we can study the industry in a structured 

manner in order to increase our understanding and reduce risks. 

This thesis will discuss the worldwide smartphone market. Although market share 

distribution varies across the world, this is a battle that is being fought worldwide. 
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Strategies of all 5 main sponsors are generally the same all over the world and 

literature indicates that a global standard will be set. 

 

5.2.1 Research Questions 

What are the positions of the most relevant operating system variations 

in relation to becoming the standard converged mobile phone operating 

system? 

Answering my central question should directly fulfil the first objective. The 

positions of the OS towards domination are subjected to the sponsor‟s profile. The 

main sponsors have a very large influence on the strategic positions of the OS 

and therefore on their positions in the standards war.  

The other part that determines the positions in this standards war is how the 

outcome of this standards war is being set. What factors affect the standards 

war? What drives it? Once this is known, constellation profiles will be reflected 

and the OS positions towards technological dominance deducted. 

What are the strategic profiles of the main OS sponsors and their 

constellations? 

There is a considerable amount of research available on the subject of dominant 

designs, standards wars and network externalities, most of it done by studying 

cases. But according to Suarez (2003) and Van De Kaa et al. (2007) no 

framework, has linked the ideas and conclusions coming from different studies 

and streams of literature. By performing a meta-analysis of 103 papers, Van De 

Kaa et al. identified 31 factors that might influence the outcome of a standard 

war. They grouped these under five categories: superior design, dominant agent, 

mechanisms, stakeholders and strategy.  

Superior design, dominant agent, strategy and stakeholders are the four 

components that determine the strategic profile of a sponsor. Superior design 

encompasses the product offering that a sponsor intends to provide to its 

consumers. Dominant agent is the collection relevant assets and capabilities a 

sponsor possesses. Strategy defines the general strategy used by a sponsor to 

win the market. Stakeholders are telecommunication services, third party 

applications, device manufacturers, and other groups of interest relevant to the 

market outcome. 
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As stated above, it is necessary to determine the profiles of the most important 

sponsors and their constellations in order to provide the OS positions in the 

standards war. I will do this by studying relevant strategic analyses, articles, 

market data and official company communication available on the internet. 

  

Figure 2 Framework for standard dominance 

 

 Source: Van de Kaa et al.  (2007) 

 

What are the main factors that drive the smart phone OS standards war? 

In what way do these factors drive the smart phone OS standards war? 

The main drivers of the OS standards war are represented in the Van de Kaa figure above 

as „Mechanisms‟. As indicated before, expected mechanisms that significantly influence the 

market outcome are increasing returns, two-sided market dynamics, switching costs and 

network effects. The mechanisms that significantly influence the impact of the strategic 

profile on market position are defined as „market drivers‟. Once these driving forces are 

identified and described, I can reflect the strategic profiles upon them and extract the OS 

positions in the standards war. 



10 

 

5.3 Thesis structure 

Part 1, „Theoretical Framework‟ will derive the drivers of the Mobile OS market and lay out 

how they can influence a market outcome. After literature research it became clear that 

the „main driver‟ influence is mediated by diverse factors. For example, the strength of 

network effects, partly, will depend on consumer heterogeneity. Therefore the next 

framework is applied during the discussion, designed to derive the strategic positions of 

the most relevant OS candidates and serving the objectives of this Master‟s Thesis in a 

better way then the general framework discussed above.  

Figure 3 Adapted framework for standard dominance 

Part 2, „Case Study‟ will describe all sponsors in a comprehensive way. It directly applies 

the theory explained in Part1, resulting in a clear positioning of the sponsors and clearly 

stipulating their strengths, weaknesses. It provides an answer to my central question. 

Eventually this Master‟s Thesis will discuss the most important dimensions and dynamics of 

the standards war in the converged mobile market and present a basis to interpret 

changes. 

The conclusion drawn at the end of each chapter will help position and interpret observable 

and emerging threats and opportunities. As a result, future directions are indicated as well 

as a number of key factors to watch closely in the future. It also shows how the knowledge 

basis can be used to analyze the future market. 
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Part 1: Theoretical framework 

The Smartphone industry shows a de-facto standard setting process of 

incompatible options, sometimes referred to as a standards war. Sponsors are 

obliged to develop the smartphone market while they try to extract as much 

value as they possibly can. Part one will include a theoretical outline of the 

mechanisms present in the smartphone market, thereby making a profound 

analysis of the smartphone industry possible. 

The first chapter of part 1 will include an overview of increasing returns dynamics. 

It indicates how they manifest themselves in present economies, how they are 

related and which strategic implications they hold.  

Mobile OS sponsors are active in a multi-sided market. After increasing returns 

dynamics are discussed, attention will be devoted to this feature as it has a 

significant impact on competition. The next chapter is devoted to multi-sided 

market dynamics and their relation to the other market shaping forces.  

In chapter 4 and 5, switching costs and network effects will be discussed more 

thoroughly. By then, it will be clear these are important features that drive 

information industries and that they are in need of some further explanation. 

Lastly, the basic strategic decisions of openness and control are elaborated. A 

special strategy involving open source software is also considered because Google 

has incorporated such a strategy. Business models based on open source 

software have special dynamics that require some theoretical background. 

At the end of this theoretical outline, a clear view on standard wars drivers should 

be acquired that enables a structured analysis of the smartphone OS market. 

Definitions 

First of all distinction between a standard and a dominant design is made. 

Gallagher (2007) is followed when distinguishing dominant designs and standards. 

He considers the two concepts as fundamentally different. A dominant design is 

an architecture used by more than 50% of new installations in a product category 

in a certain geographic product market (Anderson and Tushman, 1990). A 

standard, on the other hand, is a subsystem of an architecture that creates a 

single network of compatible users (Shapiro and Varian, 1990). If there is a need 
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for interconnectivity, either with other users, components or complements, then 

there is a need for a standard. It is a much narrower concept. For instance, VHS 

and MS-DOS are standards for VCR‟s and PC‟s. Standards can be viewed as an 

essential part for establishing a dominant design when network effects are strong 

(Gallagher, 2007).  

A platform encompasses a set of components and rules employed in most users 

transactions (Boudreau, 2008). Components include hardware, software, and 

service modules, along with an architecture that specifies how they fit together 

(Henderson & Clark, 1990). Rules are used to coordinate network participants‟ 

activities (Baldwin & Clark, 2000). They include standards that ensure 

compatibility among different components, protocols that govern information 

exchange, policies that constrain user behavior, and contracts specify terms of 

trade and the rights and responsibilities of network participants (Eisenmann, 

Parker & Van Alstyne, 2008). 

A platform is also considered a multisided market because it enables interaction 

between two or more sides of a market (Armstrong, 2006). Game consoles 

enable consumers to play videogames made by third party developers, credit 

cards provide the means for consumers to perform electronic payments in stores, 

and even newspapers can be defined as a platform connecting advertisers to 

readers. 

Eisenmann, Parker and Van Alstyne (2008) identify 4 roles in platform-mediated 

networks, including: 1) demand-side platform users or „end-users‟, to which will 

be referred as buyer; 2) supply-side platform users to which will be referred as 

seller; 3) platform providers, who serve as users‟ primary point of contact with 

the platform; and 4) platform sponsors, who exercise property right and are 

responsible for determining who may participate in a platform-mediated network 

and for developing its technology. The text refers to both demand-side and 

supply-side users as platform members, users or agents.  

For example, looking at next generation storage disks, now controlled by Blu-ray, 

the four roles can be identified. Blu-ray is a digital storage platform aimed at high 

definition movies. Sony sponsored the format, and in smaller amounts, so did 

Philips and Pioneer. Numerous electronics manufacturers now provide the 

platform by producing and selling Blu-ray players: JVC, Samsung, Panasonic, 

Philips, Sony, Pioneer, LG, Yamaha, etc. Supply-side platform users are the 

companies that provide Blu-ray content. These are film producers like Warner 
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Bros (Time Warner), 20th Century Fox (Fox Entertainment Group), Paramount 

Pictures (Viacom), etc. Demand-side platform users are customers that buy Blu-

ray disks and watch them at home. Both film studios and customers are platform 

members.  

These platforms often exhibit indirect cross-side network externalities and direct 

same-side network externalities. Externalities are effects initiated by economical 

decisions that affect groups and are not taken into account by the decision maker 

when the decisions are made. Cross-side network externalities then exist when 

each side of the market has a positive or negative influence on the platform 

member‟s utility on the other side. For example, a game console becomes more 

valuable to consumers when more games become available on the platform.  

Network effects occur when externalities go both ways. If more consumers buy a 

certain console, game developers are more inclined to sell games for this console. 

When direct network effects exist, each new user, influences the platform value 

of the existing users on his side of the market indirectly. The following statements 

are examples of direct network effects: producers might prefer less competition 

(negative), and, telephone subscriptions are worthless without other subscribers 

to communicate with (positive). 

Increasing returns are expected because of these positive network or coordination 

effects and the industry‟s cost structure. Large setup/ low marginal cost structure 

is an important source of increasing returns. Unit costs fall down accelerated as 

the number of sold units increases, initiating a positive feedback effect. According 

to Arthur (1994), such markets have the tendency to adopt one single platform. 

With increasing returns, a platform that gets ahead, can gradually acquire more 

market share and enjoy increasing economies of scale – demand and supply- to 

further strengthen its dominating position. The market is then locked-in or „tips‟ 

towards a single platform. Cost structure is an important source but not the only 

one. Further on in this discussion other sources such as network effects and 

learning are brought forward. 

Mobile operating systems compete in an environment where switching costs are 

present. A consumer can buy a smartphone and over time, install applications on 

his phone. As time passes a buyer becomes more entrenched by his preferred 

system. For example computer hardware and software, machines and 

maintenance services, typewriter keyboards and experience with the keyboard. A 

consumer invested in hardware and additional software; he built up good 
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relations with maintenance services or gained significant skills in writing with a 

QWERTY keyboard. Thus, a buyer finds it costly or hard to switch between 

systems. Because he has to reinvest in software, he will lose extra discounts on 

maintenance or has to devote extra time in learning to use a new keyboard 

configuration. In this context, the product is said to exhibit switching costs and 

can lock-in a consumer on a personal level (Klemperer, 2004). 

The framework used to analyse the smartphone OS market thus focuses on four 

principles. Increasing returns, two-sided market dynamics, network effects and 

switching costs, will be used to describe and evaluate the industry. Two main 

strategic decisions are derived concerning openness and control. Afterwards 

open-source software literature is reviewed and fitted in the framework. This will 

result in a solid basis of knowledge that will help the reader understand and 

evaluated the Mobile OS market in a structured manner. 
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6 Increasing Returns 

The framework this discussion will use to analyse the smartphone OS market first 

focuses on the increasing returns mechanism. It will help to understand markets 

with increasing marginal returns. It identifies the drivers of such markets and 

points out some important implications based upon the efforts of Arthur et al 

(1994).   

Firms enjoy increasing returns when the extra income gained from extra output, 

increases as the output expands. Unlike diminishing or constant returns, 

increasing returns generate a positive feedback that has a very particular effect 

on market properties and dynamics.  

Positive feedback or increasing returns emerge from different sources. A cost 

structure consisting of high fixed and low marginal costs might give rise to 

incredible strong economies of scale. For example, software is costly to develop, 

but very cheap to reproduce. Once the first copy is produced, production is 

virtually unbounded by resources and total costs will continue to decrease. So if a 

producer can acquire a significant lead upon its competitors, he is in a good 

position to profit from the emerging increasing returns and to leave its 

competitors far behind. 

Network effects can create the same positive feedback on demand side. They are 

often referred to as demand side economies of scale. Value is created each time a 

consumer joins a network making the network more valuable. It then has the 

potential to attract more users, augmenting its value even further. Again a 

positive feedback loop is created and the network sponsor can profit from the 

according increasing returns. 

Increasing returns resulting from cost structure and network effects are not 

uncommon in modern-day economies. They are also expected to be the two most 

relevant sources of positive feedback in the mobile OS market. However, it is 

possible to identify more economic increasing returns/positive feedback problems 

such as information contagion, learning effects that have to be considered. 

Information contagion describes information sharing among consumers and 

learning effects describes technological development of products or processes. 

Learning effects are straightforward and can be interpreted in much the same 

way as the positive feedback stemming from network effects and cost structure. 
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Positive feedback resulting from information contagion has a slightly different but 

useful interpretation and will be shortly mentioned near the end of this chapter.  

6.1 Examining increasing return problems 

As two standards compete for market share, small economic shifts can become 

decisive when they‟re accumulated and magnified by positive feedbacks. With 

increasing returns or positive feedback effects, predicting the market outcome is 

very hard. Small economic shifts are provoked by dozens of random events, often 

small and insignificant. These events are unpredictable and so is their impact on 

market share. Eventually, as a market evolves, their relative impact on market 

share diminishes. The market reaches an equilibrium that depends on early, 

unknown events. Adoption under increasing returns has multiple equilibriums, it 

is impossible to know in advance which of the many solutions emerges.   

For example, two nuclear cooling systems are introduced at the same time. One 

is a water-cooled reactor; the other is a gas-cooled reactor. As one technology is 

adopted, this technology is being further explored and becomes cheaper and 

better. Adoption rates follow current market share, the probability of the leading 

technology to be adopted next is greater then that of the losing technology. 

Technologies improve as they are adopted more and more experience is gained 

that guides further development. Learning effects create a positive feedback loop 

that amplifies unexpected market share movements over time. The technology 

that gets an early lead, possibly by chance, can profit from these effects and 

possibly take in the entire market. However we do not know in advance which 

technology will dominate the market. It can be any firm depending on the 

random events and the order of adoption.  

Random events are unpredictable, accidental events that have a seemingly 

insignificant influence on sales but eventually help determine the market outcome. 

They can be anything: smart advertising, bad product reviews, supply shortages, 

etc.  

Even if preferences and possibilities are known, the market outcome remains 

unpredictable in advance. From an economic point of view, with constant and 

diminishing returns, unlike increasing returns, outcomes can be known a priori 

because they depend on market structure (endowments, preferences, 

transformation possibilities). Next, the increasing returns equilibrium selection 

process is contemplated. Studying this process will indicate the driving forces of a 

market with increasing returns, needed for analysing the mobile OS market. 
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Arthur‟s et al (1994) book „Increasing returns and path dependence in the 

economy‟ is a leading work on increasing returns. It provides a dynamic, 

economic view on increasing returns. It models self-reinforcing mechanisms as a 

non-linear Polya process 3  and shows increasing returns markets indeed have 

multiple equilibriums. It adds proof of path dependency, possible lock-in and a 

possible inefficient equilibrium.  

6.2 Main drivers 

Increasing returns problems that arise from cost structure, network effects, 

human learning or information contagion can all be modelled to fit a non-linear 

Polya process. First there will be a focus on clarifying increasing returns from cost 

structure and network effects. These are the most straightforward problems and 

directly applicable to the mobile OS analysis.  

Arthur‟s analysis is based on 2 things: relative attractiveness and the current 

market share. Random events are contained in the sequence of entry and by a 

perturbation effect with an expected value of zero. This means, that over time 

perturbation effects are averaged away. In a long run, after a large number 

adopters have decided upon what alternative to adopt, random events are 

expected to have no significant effect on market share shifts.  

Relative attractiveness includes adopters‟ heterogeneity and the operative 

positive feedback effect. Adopters indicate individual value to each option based 

upon its intrinsic qualities. The intrinsic value assessment is then enhanced by a 

positive feedback effect.  

Relative attractiveness is the total value of an option and forms the basis of the 

adoption probability that indicates the chance of an option being exercised next. 

As long as the adoption probabilities do not equal the current market shares, 

market shares will shift until they do. If the chance of adopting technology A is 

greater then its current share, this share will increase until it equals the adoption 

probability. When the adoption probability equals the current market share, the 

market is in equilibrium.  
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Figure 4 Adoption probability in function of total market share 

 

Source: Increasing returns and path dependence in the economy, Arthur 

W. Brian (1994) 

If the equilibrium is stable, adoption is direct towards the equilibrium. If it is 

unstable, adoption is directed away by the adoption probabilities surrounding. 

P2(x) has stable equilibrium in x2 whereas P1(x) only has stable equilibriums for 

market proportions x =0 and x=1. The relation between consumer heterogeneity 

and positive feedback effects determines the equilibrium locations and states. 

Eventual outcomes are driven by randomness and led by this relation.  

6.3 Implications  

Keep it mind that, when dealing with increasing return problems, it is not self-

evident that one technology dominates the entire market even with strong 

feedback effects present. It is perfectly possible that in a stable equilibrium, 

multiple options posses a significant market share. Not because feedback effects 

are overpowered by heterogeneity but simply because these forces remain 

balanced as the market evolves. A set of different alternatives then dominates 

the market. The market is distributed among them in a fixed manner and the set 

is said to be a dominant set. Competition then proceeds as if no increasing 

returns are present.  

Market structure 

However, stronger positive feedback increases the probability of an asymmetric 

market structure – one dominating firm - to occur. It creates larger gaps between 
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the regions of prevalence of a product and makes a lock-in more resolute. This 

gap can be considered a switching cost because advantages cannot be transferred 

costless from one prevalent alternative to another. 

The magnitude of switching cost and the degree of lock-in are determined by the 

weight of the positive feedback effect as well as its source. Advantages are easier 

transferable when they arise from coordination effects, then when they arise from 

learning effects or specialized costs. Switching is always very costly and requires 

significant subsidies if a lock-in occurs because of learning effects or specialized 

costs. With switching costs arising from coordination effects it is possible that 

adopters come to an agreement on what alternative is superior. If it is not their 

current choice, they will switch at a low cost. However, if there exists uncertainty 

or considerable heterogeneity then coordination towards the efficient alternative 

becomes very difficult, because the risk of losing current advantages is very high. 

The following chapters discuss network (coordination) effects and switching costs 

thoroughly so these important dynamics are well understood. 

A second factor that adds to the probability of an asymmetric market structure is 

the number of potential adopters. Arthur proofs that with unbounded positive 

feedback, being sufficiently strong relative to individual preferences, one 

alternative will be adopted by all but a finite set of firms. Market shares tend to 

zero for all but one alternative. Off course unbounded positive feedback will not 

occur, because markets are always limited by a number of potential adopters. 

However, it shows that positive feedback is stronger in a market that counts a 

larger number of agents. 

Competition under increasing returns 

The randomness is pronounced most in the early stages of the process. Here the 

market can be pushed into an area where it can become self-reinforcing. These 

are times when competition is expected to be fierce. The market is responsive to 

strategic actions and unexpected events, focusing competition on these early 

stages. As the law of large numbers is standing, market share will suffer less 

from random fluctuations as more people make their adoption decisions.  

Asymmetric market outcomes occur more often when positive feedback is strong 

relative to personal preferences. There is a greater chance one alternative 

becomes dominant, but strong feedback also effects the pace of structure 

becoming self-reinforcing. A market with relative strong feedback effects and 

weak tightly clustered personal preferences will become self-reinforcing fast. 



20 

 

Whereas firms in markets with strong, widely spread, individual preferences tend 

to have a hard time becoming self-reinforcing.  

For example firms A and B are active in a market that enjoys weak network 

effects. Agents value a large network but to them the intrinsic qualities of A or B 

are more important. Now, a potential adopter prefers alternative B to A, and feels 

strongly about B‟s intrinsic qualities. He will not be convinced easily to adopt A. 

Alternative A has to offer a large network in order to persuade the agent. Firm A 

will need more people, hence more time to do this. Competition stretches over a 

longer period. 

Competition is very state depending. Fierce competition is expected when the 

market finds itself on a turning point, for example when the market is in a shared, 

unstable equilibrium. Competitors try everything in their power to force the 

market towards their alternative. Once a market is locked in by one or several 

options, competition is expected to loosen up as sponsors harvest their efforts or 

compete as if increasing returns are absent. Expected future profits have an 

important role here. Arthur discusses these using discount rates. When discount 

rates are high, producers are less concerned about capturing market share for 

future exploitation. Low discount rates encourage producers to compete for future 

market share. Later chapters will show that discount rates are not the only 

variable influencing future profits and again switching costs and network effects 

play an important role in evaluating competition in a market with increasing 

returns. 

Information sharing 

Lastly, Arthur has developed a model to evaluate information sharing in relation 

to technology adoption. New adopters base their decisions not only on their own 

prior beliefs but other opinions influence their adoption decision. Again positive 

feedback is observed. A product receiving good reviews has a greater chance of 

being adopted. People adopt the product and positive information will spread 

faster, creating a feedback loop referred to as information contagion.  

If information is constricted and potential adopters find a hard time obtaining 

information from users, then adoption decisions will be based upon the prior 

expected utility. And market evolution will depend solely on how agents will make 

up their mind. However if all private information is available to every potential 

adopter, then eventually it will become clear which product is the better one. 

Reality lies somewhere in between. Market evolution might again depend on early 
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fluctuations, with a possibility of an inferior product getting good reviews in the 

early stages and help lock-in the market. 

Off course the degree of information contagion depends on the load of external 

information that a potential adopter uses to make his decision. Here risk aversion 

is a key factor. People, who dislike risk, tend to base their decisions on what is 

already known. High risk-aversion creates strong information contagion and 

increases general positive feedback effects. In the network effects chapter, 

communication problems will be highlighted further. 
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7 Two-sided market dynamics 

Exchanges in platform-mediated networks have a triangular structure (Eisenmann 

et al, 2006). When a consumer holds a credit card it has only value to him when 

he is able to use it in stores. Also merchants only want to offer credit card 

payments if they are widespread among consumers. As smartphones make 

information access more mobile trough software, buyers will benefit from a wider 

range of applications and developers will favour platforms with a larger customer 

base. These interactions bring about a complex market referred to as a two-sided 

market.  

A successful two-sided platform needs both sides to join. Price structure and 

business model therefore become very important since both sides need to be 

courted while making money overall (Tirol, 2003). The mobile OS market analysis 

is approached as a two-sided market connecting two sides, consumers and 

application developers. In order to analyse this market, an understanding of 

platform dynamics is needed. And determinants for choosing a business model in 

a two-sided market are given. Along these lines an insight into the core role of 

the platform, adding value by making consumer information more mobile, is 

delivered. 

This chapter captures the essential dynamics introduced by two-sided markets. 

Most of it is drawn from the work of Rochet and Tirole (2006) who first model and 

discuss two-sided markets that only charge per-transaction fees. Later they add 

fixed membership benefits. Armstrong contributed an alternative view that 

emphasized on cross-side network externalities and market power while 

modelling two-sided markets that only charge fixed membership fees. Weyl 

(2008), Krueger(2009), Hagiu and Eisenmann(2006) provide additional insights 

interpreting their conclusions. 

Eisenmann, Parker and Van Alstyne (2008) identify 4 roles in platform-mediated 

networks, including: demand-side platform, supply-side platform, platform 

providers and platform sponsors. Most of the rent captured, will go to the 

platform sponsors, as they are often the biggest force driving the platform. Some 

of the rents extracted will benefit platform providers (Eisenmann, 2008). In order 

to understand two-sided market dynamics, a distinction between providers and 

sponsors is not necessary and they will be referred to as “the platform owner” or 
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“platform”. There are numerous examples of provider and sponsor being the 

same entity like Apple‟s Imac and Sony playstation.  

7.1 Cross-side network effects 

Rochet and Tirole (2006) define a two-sided market as one in which the volume 

of transactions between end-users depends on the price structure and not only on 

the overall level of fees charged by the platform. With price discrimination 

between market sides allowed, it is then still not possible for users to reach an 

efficient outcome as in a Coasian world4. 

However the Coase theorem fails if transaction costs could make it inefficient to 

pass additional fees, transaction prices might be restricted by the platform and 

the mere presence of a member group creates value for the other group. 

Literature refers to the latter as membership externalities. Membership 

externalities are present on game console platforms. The mere existence of a 

large of PlayStation 3 user base, can be a valid reason for game designers 

develop a new game whether these users will buy the game or not. 

Next to membership externalities, usage externalities exist when members enjoy 

benefits of completing actual transactions. When a merchant allows for electronic 

payment he exerts convenience benefits on a cardholder, as does the cardholder 

when he uses his credit card. There are strong complementarities between both 

sides when interacting but neither of them is able to internalize the benefits 

exerted on the other side (Lerner & Tirole, 2002).  

So members influence the perceived platform benefits of each other by 

interacting and by just joining the platform. A platform is then able to capture 

surplus by charging a lump sum or on a per-transaction basis. The main 

difference between these two fees is that a per-transaction fee can significantly 

weaken cross-group externalities since net benefits of a transaction are lowered 

by the extra payment (Lerner & Tirole, 2002).  

Armstrong (2006) finds that unless they act to tip the industry to a monopoly, 

positive cross-group externalities will intensify competition and reduce platform 

profits. Thus by charging on a per-transaction base a platform can reduce cross-

group network externalities, accordingly reduce competition and improve profits. 

Also if a member only pays a platform when a successful transaction has taken 

place, then this member does not need to worry about the platform‟s success on 
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the other side. It does not have to pay a membership fee in advance, which is an 

investment and involves substantially more risk. 

Membership fees do not erode cross-group externalities, and for an agent to join 

the platform he must be convinced that his fee can be earned back, the platform 

has got to get the other group “on board”. However per-transaction pricing might 

not be possible or too expensive because a platform is unable to tax the 

interaction properly or fixed fees may also be an efficient way of capturing extra 

end-user surplus.  

Rochet, Tirole and Armstrong explicitly studied two-sided market trying to 

determine the logic and the determinants of a price structure that maximizes 

platform profits. They do this from an economic point of view modelling markets 

under strict assumptions. Nonetheless they do deliver a knowledge basis that can 

be used to built further understanding of network markets like the smartphone 

market.  

7.2 Price sensitivity 

Rochet and Tirole‟s (2003) most important finding is that the price of one side 

was irreversibly related to that side‟s elasticity of demand. In its simplest form, 

for a monopoly platform with concave demand functions and no payment 

between end-users, the price structure is given by equation 1. 

Equation 1 

 
 

Where is the price a buyer pays to the platform,  the seller price and ,  

sellers and buyer point-price elasticities. Prices only consist of a per-transaction 

fee and the end-user is assumed to have no fixed costs or benefits. Keep in mind 

that  and  in (1) are not the elasticity functions but point-price elasticities. If 

 and  would be seen as functions, then the result of Rochet and Tirole would 

be counterintuitive. Kreuger (2009) helps understanding this, by pointing out that 

the point-price elasticities are a functions of the price level. 

Let the buyer demand function be an elastic function and the seller demand 

function inelastic. Because a small price increase would give rise to a large 

decrease of buyer demand, and the same price decrease would cause the 
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inelastic seller demand to increase by a smaller amount, it would be favourable 

for the platform owner to charge a higher seller price and a lower buyer price.  As 

prices decrease and demand increase, the price elasticity decreases. For the 

seller group with an inelastic demand curve, price is driven up until elasticity of 

demand is high. So the more elastic group will most likely be subsidized when 

price structure is determined (Kreuger, 2009). 

Notice that the above formula is very similar to the Lerner formula, except cost is 

replaced by (c-  and has to be interpreted as an opportunity cost: under usage 

pricing, an additional transaction yields  on the other side and therefore its net 

cost is c- ; under membership pricing, the presence of an extra consumer on the 

buyer side raises surplus on  the seller side with  and therefore allows the 

platform sponsor to raise the price on that side by the same amount without 

losing costumers. 

Equation 2 

 
Equation 2 is the price structure of a pure membership model without per-

transaction charges or costs as proposed by Armstrong (2006).  = (Ab – Cb)/Nj) 

with Ab fixed buyer membership fee, Cb fixed cost and Nj number of sellers.  

Rochet and Tirole (2006) then combined the pure membership model with the 

pure usage model and allowed for payments between these. They found that 

platforms maximize profits by maximizing average social surplus from potential 

transactions between end-users by setting an optimal usage fee. 

Summarized, under the assumptions made by Rochet and Tirole a platform owner 

will maximize profits by maximizing the expected transaction surplus of the end-

users. Two-sided markets also comprise a “seesaw” effect; competition or price 

controls lower prices on one side of the market, while raising prices on the other 

side. The rate of passing trough price adjustments from one side to the other is 

determined by the groups their price elasticities of demand, which are functions 

of market power and cross-side network effects. 
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7.3 Single-homing vs. Multi-homing 

Single-homing is the term used to indicate that an agent chooses to join only one 

platform. When an agent uses several platforms he is multi-homing. There are 

three cases to consider:  

 Both groups single-home 

 One group single-homes, the other multi-homes 

 Both groups multi-home 

It is very uncommon for both groups to be multi-homing, if one group joins 

multiple platforms, the other group is not encouraged to do the same thing 

because they can already interact with the other group (Armstrong 2006). There 

will be no further attention devoted to this case. 

If one group, say the buyers group, single-homes then it might be more 

beneficial for a seller to multi-home if the extra benefits exceed the extra costs 

that accompany the membership of an extra platform. A seller that gains large 

benefits from each transaction will be more inclined to multi-home. The degree of 

sellers who are multi-homing also depends on the platform loyalty of buyers.  

Assume buyers affiliated with a first platform are utmost loyal to their platform. If 

all sellers would seize to trade on platform 1 and only conduct transactions on a 

second platform then the buyers initially transacting on platform 1 would stop 

transacting. When a platform has many loyal buyers, it makes more sense for a 

seller to be active on both platforms since buyers won‟t be very eager to switch 

platforms when sellers do.  

Ignoring a platform will automatically mean large losses of transaction benefits. 

Thus marketing efforts and price cuts will influence producers less if consumers 

single-home. This implies that a platform has monopoly power over the seller 

since they are the only one that can provide access to their members, naturally 

leading to high prices being charged to the seller side. Armstrong (2006) refers to 

this as a “competitive bottleneck”. In terms of price sensitivity an increase in 

platform loyalty on the buyer‟s side induces market power over sellers and a less 

elastic demand. Consequently sellers will be charged a higher price. 

Armstrong (2006) addressed market power in relation to network externalities for 

a two-sided single-homing model. He concludes that competition will be fierce on 

the side that values platform differentiation low relative to network effects, has 

low transport costs, and/or exerts larger externalities on the other group. Further 
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Hagiu (2009) reinterpreted Armstrong (2006) and Rochet and Tirole (2003) by 

saying that when the share or profits made on one side of the market relative to 

the other side is higher, the easier it is to attract the former and the more difficult 

it is to attract the latter. He showed that if consumers care more about product 

variety, producers would have more market power and we‟re easier to attract, 

the optimal pricing structure shifts towards producers. However, this effect is less 

pronounced when, in consumer eyes, slightly differentiated platforms compete 

and large economies of scale exist for multi-homing producers. 

Former discussion focused primarily on prices, to ease reading. Platform owner do 

have plenty more tools at their disposal to steer markets. These tools can be 

fitted in easily because they affect members‟ benefits and platform margins. 
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8 Switching Costs 

Switching costs arise in many forms. They can be informational, transactional, 

contractual or even psychological but they are ubiquitous in an information 

system markets. A customer can be locked-in by individual or collective switching 

costs. Intuitively, switching costs can dramatically influence platform competition. 

If a platform owner is able to steer switching costs he can direct its market 

position and get an edge on competition.  

Lead by the work of Shapiro and Varian, Farrel and Klemperer, this chapter first 

locates possible sources of switching costs. After locating and better 

understanding the sources of switching costs, their impact on consumers and 

later competition will be discussed. Eventually, findings will be situated explicitly 

in a two-sided market context.  

8.1 Sources of switching costs 

Sharpiro and Varian (1995) and Klemperer (1995) both identify several types of 

lock-in strategies, which can be thought of as sources of individual switching 

costs  

The most straightforward sources of switching costs are artificially created 

switching costs such as contracts, discount coupons etc. Contracts artificially lock-

in parties and might grant one party the opportunity to not commit to quality or 

prices in a later stage by allowing for adjustments in rates, vague definitions or 

features that are hard to control such as quality. To get out from under a 

contractual commitment usually a compensatory charge has to be paid which is 

literally a switching cost. When breaching a contract with a vendor or supplier, 

others might lower this cost of switching by agreeing to extra introduction 

discounts. More subtle are fidelity bonuses such as frequent flyer punts that give 

extra benefits to consumers, which are lost when they switch suppliers (Shapiro 

and Varian, 1995: Klemperer, 1995).  

A consumer can become locked-in if he buys a durable good. There will be a need 

for compatibility with the initial good and additional expenses are made during its 

lifetime. Often he has only two options. Either he can buy the follow-on good 

from the initial supplier or change suppliers and lose all value left from the 

primary purchase. For example: razors and blades, printers and cartridges. Or 
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information systems that create and store information are often solely accessible 

by certain hardware or software. Users gather information and become more 

locked-in by the information system they are using if there are no means 

available to convert the stored data. By the time cd players were introduced, 

plenty people had invested in a LP-collection. So they were reluctant to adopting 

a cd player since they were not able to listen to their records. They had to buy 

them all over again (Shapiro and Varian, 1995: Klemperer, 1995). 

Suppliers are often able to exert significant market power on their costumers in 

aftermarket being the sole supplier of follow-on goods. This market power 

depreciates with the economic value of the initial purchase and the existence of a 

second-hand market and third party suppliers. Consumers can protect themselves 

by renting or leasing the durable goods instead of buying it or by negotiating 

aftermarket sales terms before becoming locked-in (Shapiro and Varian, 1995: 

Klemperer, 1995). 

Switching suppliers often encompass real transaction costs. For example, the 

effort and gas used to return rented equipment from a firm and afterwards 

renting it from an alternative supplier. Or costs that come with the closing of a 

bank account (Shapiro and Varian, 1995: Klemperer, 1995). 

Switching costs arise by a product that requires a certain amount of training. As 

one becomes more and more acquainted with the program, the time spent on 

learning increases. People tend to be reluctant towards switching because when 

they do, this learning time is lost and they have to make a investment in the new 

one. Competitors can lower switching costs by making their product easier to 

pick-up and afterwards lock-in customers with upgrades and extra capabilities 

(Shapiro and Varian, 1995: Klemperer, 1995). 

In contrast to durable goods, brand specific training and data storage related 

switching costs increase in function of time. Whereas switching costs of durable 

goods decrease with time as economic value depreciates (Shapiro and Varian, 

1995: Klemperer, 1995). 

Search costs manifest clearly as finding new suppliers takes more trouble. Search 

costs now are lower because information is spread easier. However Uncertainty 

about the quality of untested products remains and rises as diffused opinions 

reach consumers, increasing switching costs nonetheless (Shapiro and Varian, 

1995: Klemperer, 1995).  
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If consumers exhibit network effects, a new consumer might not have a real 

choice in choosing a supplier as his personal preferences are overtaken by the 

benefits of joining a large network of users. Or in other words, customers that are 

already part of a network won‟t easily switch to a smaller one, if this switch is 

accompanied by the loss a significant amount of network benefits. More attention 

to network effects and resulting switching costs is devoted in the next chapter. 

8.2 Consumer behaviour under switching costs 

Shapiro and Varian developed a dynamic diagram to discuss lock-in strategies: 

the Lock-in cycle. This is a four-stage concept that starts at the brand selection 

point, the first time a customer has to make a choice he will not bear any 

switching costs while making his decision and has endogenous preferences 

towards a firm. Firms then compete for the customer with marketing efforts, 

discounts, and samples, all to convince consumers during the sampling stage. 

Consumers start to become entrenched as they become more familiar with the 

product and make additional investments in the chosen product. In time the 

entrenchment accumulates and the customer becomes locked-in. Note however 

that a lock-in can happen very quickly, for example when a consumer makes a 

large investment in durable equipment. To complete the cycle, they return to the 

brand selection point, as a consumer again needs to reconsider his choice. This 

time switching costs will influence his preferences to a certain degree. 

 

 

Source: Information Rules, Shapiro & Varian (1995) 

Competitors structure lifecycle offerings that attract, entrench and extract profits 

form customers in the best way possible. Consumer preferences and expectations 
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influence offerings when switching costs arise. Consumers might not be affected 

by short-term advantages because they are aware that his current choice must 

also serve his future preferences. 

Consumers might even make rational choices and acknowledge the fact that firms 

will try to lure them and exploit them once they are locked in. Accordingly they 

oppose to getting locked-in and firms try to advocate openness in a credible way. 

At the other side there are consumers that do care about current prices and 

sometimes expect them to be maintained in the future. For example, if they don‟t 

know their future preferences or if they have liquidity preferences. These 

customers have more elastic demands and are susceptible to promotional actions. 

Looking at a multisided platform in switching cost terms, a platform owner might 

commit to prices and quality after locking in a consumer because of strategic 

implications. Instead, the owner sells access rights to his installed base of 

customers. He profits from his market power by extracting rents elsewhere but 

he is still subjected to switching cost laws in attracting and entrenching 

consumers. He also exerts a degree of market power on locked-in consumers by 

not being, to a certain extent, committed to deliver quality. The platform might 

not attract as much users on the other side for example, but this market power 

(on both sides) is mitigated by two-sided market dynamics.  

8.3 Competition under switching costs 

Competition focuses on the customer “lifecycle”. Roughly said, the firm that 

makes the best lifecycle offer, ceteris paribus, captures the market. Switching 

costs give firms a degree of market power over consumer aftermarket purchases 

or even repeated purchases. A producer can exploit his market power over 

locked-in customers by charging high prices on later purchases. He will set his 

prices as high as the rival firm‟s marginal cost increased by the costumer 

switching cost. This expected market power and resulting high profits causes 

intense first period competition.  

Klemperer (1995) illustrates that this „bargain-ripoff‟ strategy, as mentioned 

above, particularly applies when new markets emerge, new firms enter or new 

customers can be distinguished from old ones and served separately. He shows 

that prices are lower in the first period of competition when switching costs exist 

then when they don‟t. Producers are willing to give in to a price war, expecting 

future profits from the market share won in the preceding period.  
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However as Klemperer expands his model over more periods, and not allowing 

discrimination between new and old customers, he finds that competition 

balances between capturing market share and exploiting their current customer 

base. Competition depends on future market expectations, customer 

characteristics and strategic competitor actions. 

Market prospects significantly influence competition under switching costs. Rising 

future market value by new customers will generate aggressive competition and 

put downward pressure on prices. Firms enlarge their customer bases in order to 

exploit them later and are willing to forgo current exploiting profits if the 

expected gains are large enough. If future market value were expected to 

increase because of customers that are already locked-in, firms would not engage 

competition but solely raise their prices and exploit their current base. Low 

discount rates or prospects of increasing returns are two possible incentives for 

trying to capture market share. 

A regulating effect is, that augmented prices result from a preference for passive 

competition. Firms with smaller market shares to exploit are inclined to be 

aggressive and attract new customers. Changing its high-price strategy to a low-

price strategy makes the incumbent competitor more aggressive as it does not 

want to lose market share. Opposed to the firm that raises it‟s price today, whose 

competitor will gain market share and increase its price tomorrow being less 

aggressive in the future. Firms have a preference for less aggressive competition, 

which counteracts its desire to attract new customers. 

Lastly, if consumers allow for firms to force large switching costs upon them, then 

firms have less incentive to horizontally differentiate themselves from each other. 

Consumers that appreciate differentiation have stronger motivation to purchase 

from more than one supplier when suppliers are differentiated, weakening their 

market power. Firms rather go “head-to-head” with identical products or 

assortments (Klemperer (1992); Lindsay and Mulherin (1992)) giving consumers 

fewer incentives to buy from more than one producer or switch. 

In any case it is important to establish a solid installed base of customers. Large 

installed bases can be a very strong competitive advantage when economies of 

scale – demand or supply - are considerable. Firms that establish a locked-in 

customer base before others enter can make it very hard for new competitors to 

gain a large market share. New competitors have to overcome switching costs of 

locked-in consumers and cannot benefit from scale like incumbents. However as 
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Klemperer indicates successful small-scale entry can be done if a challenger is 

able to differentiate himself from the incumbents. Since incumbents tend to offer 

identical deals it might be easy and profitable to enter a market on a small scale 

and serve only a segment. 

The presence of switching costs in a multi-sided market further complicates 

competition. The power to impose switching costs is important for platform 

owners. It shapes competition and serves as an important tool to achieve 

strategic objectives. This presence of switching costs often emphasizes early 

competition and an awards an installed base of customers. 
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9 Network effects 

Network effects originate from a consumer‟s desire to be compatible with other 

consumers. If network effects are strong, this desire outweighs individual 

preferences. A desire to be compatible can manifest itself in different manners. A 

consumer might want to be compatible with other consumers like in a telephone 

network. Compatibility with former systems, or experience might be desired. Or 

compatible complementary products can augment product value significantly 

creating network effects.   

Positive network effects were already identified as an important source of 

increasing returns. In this chapter special attention is devoted to positive network 

effects because they impose a number of specific managerial challenges on their 

own. There are two varieties of positive network effects: direct and indirect 

network effects. The chapter discussing two-sided markets showed the presence 

of indirect network effects but did not discuss them thoroughly. 

Again indirect positive network effects are discussed from an economic point of 

view. Off course some direct network effects are suspected between consumers. 

However, emphasis is placed on indirect network effects, because they have been 

recognized as an important driver of two-sided market strategies.  

 

9.1 Dynamics of indirect network effects 

Church & Gandall (1992) study the effect of software provision decisions on 

standardization of incompatible systems. While doing so they determine a 

number of factors that influence the magnitude of indirect network effects.  

Basically for software providers, benefits of cross-side network effects are 

weighed against the disadvantages of more competition inside a network. Intra-

network competition can be seen as a direct network effect. Every new software 

producer joining the platform intensifies competition. Network value diminishes 

for other producers but consumers perceive a larger number of software 

producers as beneficial. Consumers subsequently join the platform, making it 

more profitable for software producers to join the platform. The interaction of 

cross-side and same-side network effects eventually has an impact on consumers 

and the eventual positive feedback. 
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Obviously the number of members in each group greatly influences the 

magnitude of network effects on market share. Simply put, the marginal value of 

a second producer or consumer exceeds the marginal value of the millionth 

consumer or producers. Church and Gandal (1992) see network benefits in 

function of network members as a concave function and propose a number of 

important factors that mediate this function significantly. 

If consumers value software variety highly, then software producers have 

substantial market power. Competition is less intense and producers‟ profits are 

higher. With software variety increasing, extra consumers join the platform. 

These consumers are more profitable when they appreciate software variety and 

differ in taste. The decision of joining a growing platform thus becomes more 

appealing for software producers. Church and Gandal (1992) also refer to this 

valuing of variety as the benefit of software consumption.  

Following this rationale, a relatively high software or hardware price lowers the 

available budget for extra software consumption. Additional consumers are worth 

less and might not justify bearing increased competition. Software producers 

might not join the expanding network. Resulting network effects are stronger 

when variety of software is appreciated and sufficient budget for complementary 

products is available.  

Lastly Church and Gandal (1992) identify the degree of platform differentiation as 

an important determinant. Highly differentiated consumers prefer different 

platforms that align better with their needs. A large network of complementary 

software might be needed to lure away consumers from the platform they initially 

preferred. This creates a threshold for network effects to become active and give 

rise to demand economies of scale. 

Accordingly for a platform to be exclusively adopted, without software producers 

having to come to an agreement, network effects have to be sufficiently strong 

and a platform needs a critical minimum amount of software provision. This 

means that if hardware technologies are not differentiated too much, prices of 

hardware and software are relatively low and the benefit from software 

consumption is high. Network effects subsequently give rise to demand 

economies of scale. 
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9.2 Coordination problems 

A self-reinforcing system resulting from network effects could accumulate a 

competitive advantage that forms a potential barrier for switching to another 

platform. Collective switching costs are created. Although advantages are easier 

transferable when stemming from coordination effects (Arthur, 1994), Shapiro 

and Varian (1998) argue that in many information industries collective switching 

costs are the biggest single force working in favour of incumbent platforms. 

There is an important difference between Arthur his findings and those of Shapiro 

and Varian. Arthur says a lock-in resulting from coordination effects are easier to 

overcome because switching can be done for free. However, he briefly mentions 

the necessity of coordination among adopters, in order to switch for free. It is this 

coordination that Shapiro and Varian emphasize on. They find coordination can be 

hard and resulting collective switching costs are very hard to overcome.  

Collective Switching Costs  

Collective switching costs become increasingly larger as the platform attracts 

more members. Assume two networks compete with a third network. All networks 

are incompatible. The first one counts one hundred members and the second one 

only ten. It then becomes a lot harder for the third network to convince a person 

from the first network to join his network then it is to convince a member from 

the second one. This is evident because members of a larger network bear 

greater opportunity costs when switching networks. New platforms entering a 

market, most likely have a hard time stealing away customers from their 

competitors. Therefore, a large installed base of users can be of crucial 

importance. 

As mentioned in previous chapters, switching costs change agents‟ behaviour and 

affect platform strategies. Network size as a source of switching costs and a 

dimension of a customer‟s decision making process further complicates behaviour. 

Agents risk getting stranded in a small network, or they fail to adopt a standard 

network and miss out on substantial network effects. Even if they agree upon 

which platform to join in order to receive the most benefits, they might become 

locked-in by a technology that does not have the best long run potential because 

they might not be able to accurately identify future benefits. In combination with 

other switching costs market lock-in can be vast and switching to a better 

platform may be hard (Arthur 1994). So there is plenty of uncertainty and 

unpredictability present that causes sincere problems. 
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Literature recognizes these problems as coordination problems or adoption 

problems. Platforms strategies in relation to network effects subsequently focus 

on overcoming these problems and smoothen adoption. First, the manifestation of 

coordination problems is further elaborated. 

Simultaneous adoption without communication and coordination would be a 

matter of luck as everybody bases their decision on their preferences and 

believes without being influenced by others. Fortunately this is a very uncommon 

situation and sequential adoption is a realistic assumption. Based on this 

assumption, Farrel and Saloner (1985) build a two period model where agents 

can switch each period between an incumbent platform and a new better one. 

Switching is irreversible. It assumes incomplete information about other agents‟ 

preferences and endogenous timing of switching. That is, the first agent to switch 

platforms is the one most inclined to the new platform. Agents‟ preferences are 

dependable on current network size and an exogenous bias towards on network 

or the other which is distributed uniformly. Users then have three actions: (i) 

they never switch; (ii) they switch in period 2 if other users have switched in 

period 1; (iii) they switch in period 1.  

Excess Inertia 

Farrel and Saloner argue that, under these circumstances, two agents (or groups 

of agents) might only switch platforms in the second period if some switching 

already occurred. Then if none of them are willing to switch in period 1, both are 

stuck on an inferior platform. This is called excess inertia; there is a tendency to 

do nothing although it would be beneficial for both parties to do something. 

This „bandwagon‟ behaviour is very common when agents use earlier adoption to 

form their decisions. It also gives power to earlier adopters. Suppose group 1 

prefers ”all adopt A” while group 2 prefers “all adopt B”. With strong network 

effects, if group 1 moves first, group 2 will follow – even though the 2nd group‟s 

preferences for B were stronger. They choose compatibility with group 1 over 

their own preferences. Early adopters lead the way and are a very important lock-

in. However if a second group is large enough, or does not value network effects 

high, then the first group is not pivotal. Early adopters would rather be 

compatible with the second group and adjust their adoption decision accordingly 

(Farrel and Klemperer, 1997). 

Understanding and coordinating the adoption process is key in network industries, 

managers should look for pivotal consumers and try to find out how they form 
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their expectations. In network industries, consumers base their decisions on 

expectations. They do not know how a network will evolve so they base their 

decision merely on arbitrary cues (marketing signals, price, brand reputation, 

technology sponsors, and previous adoption…) and individual reasoning, varying 

from one person to another.  

Consumers make adoption decisions overtime. They are able to form expectations 

lead by earlier adoption and make better-founded decisions. Their reasoning here 

is clear: with positive network effects, high previous adoption comes with a 

higher chance of future adoption and greater utility. They are also able to 

communicate with each other, adding extra information to their decision-making 

process. In the next section the relations between sequential adoption and 

expectations and communication and expectations are further explored and other 

expectation drivers are described. 

Summarized: which group of adopters get the bandwagon rolling, mainly is 

determined by the way expectations are derived, the distribution and value 

assessment of platform intrinsic preferences and compatibility preferences, 

consumer risk aversion and group size. Network sponsors can manipulate these 

determinants to a certain extent in order to facilitate or impede adoption. 

9.3 Adoption coordination 

Under network effects, selection decisions are hard and adoption is laborious. 

Agents basically have to decide what product suits them best, before they know 

for sure which product actually will fit them best. Coordination towards a single 

network is clumsy. Not only because everyone has different preferences but also 

because different indicators are used to determine which product is expected to 

have the most benefits. Under network effects, expectations are king (Farrel and 

Saloner, 1997). 

For network sponsors to steer the adoption they must focus on how consumers 

form expectations and break ties. What is the importance of previous adoption in 

expectation forming? How well can they communicate their decisions, what other 

cues are used and how does all this influence competition? When this is cleared 

out, pivotal customers will become clear, and strategic actions are imposed on 

network sponsors 
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Expectations 

Expectations are a very important driver of the adoption process. Consumer 

expectations are critical, because the current attractiveness of a technology is 

greater and more future consumers are expected to choose it (Katz & Shapiro, 

1992). Under the right circumstances, expectations of what is likely to prevail 

become self-fulfilling. If network effects are strong and; (i) the utility of every 

consumer in a network of zero size is zero or (ii) there are immediate and large 

external benefits to network expansion for very small networks, or (iii) there 

exists a significant density of high-willingness-to-pay consumers who are just 

indifferent on joining a network of approximately zero size, then expectations can 

become self-fulfilling (Economides, 1996). Katz and Shapiro (1983, 1985) show 

the same in a case of competing standards. Arthur (1994) confirmed this and 

added that expectations of a lock-in narrow switching boundaries and increase 

the possibility of a lock-in. Expectations of a market lock-in exacerbate market 

instability. 

With expected technology quality levels constant, Katz & Shapiro‟s (1992) argue 

that networks, which are not expected to win future sales, will not engage in 

penetration pricing. It can only win when expectations turn to its favour. Farrel 

and Saloner (1997) derive from this, that price terms do not affect expectations 

and no buyer is pivotal. Firms will compete solely and excessively on quality. 

More accurately, on creating a perception of quality and favourable expectations. 

Of course a true quality difference is a considerable advantage, but deep pockets, 

history or reputation, a convincing road map for future products, control of key 

complements, control of formal standards effort or marketing can be significant 

forces.  

When expectations track surplus, people want to make sure they have the best 

lifetime value thus they will be less sensitive to temporary actions undertaken by 

a sponsor. Katz and Shapiro (1986) argue that such commitment issues favour 

technologies that are expected to perform better in the future. When two 

technologies compete over a standard and consumers agree on value; then under 

most circumstances, they will have to capture the early market in order to lock it 

in and profit from network effects in later stages. However, if a technology B 

outperforms technology A in later stages but not in the early ones, it can credibly 

invest its second period advantage in early consumers to win the market. 

Technology A excels in the first periods and can do this too in the later periods, 

but why would it? If it already took in the market, it has monopoly power and can 
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easily ask prices equal just under switching costs. It cannot credibly promise to 

invest in consumer in later periods, whereas B is obligated to do so in the early 

periods if it wants to win. As a result, quality or process advantages in later 

stages are more likely to dominate a market when consumers track surplus. 

Rational consumers prefer technologies that are efficient over time because only 

they can credibly promise to generate a greater surplus. Again, the importance of 

quality expectations is considerable. 

Communication: Information contagion  

People‟s perception of value is usually different and toughens coordination 

towards a single dominating network. As mentioned above, good communication 

among consumers facilitates adoption when people agree on the difference in 

value. However when they do not, they become more aware of their differences 

and the risks involved, inertia rises and expected future network efficiencies lose 

some of their importance in the decision process (Farrel & Saloner, 1985). 

However note that this paragraph, describes communication prior to adoption, 

influencing expectations before any decisions are made. 

Consumer communication adds an extra dimension to the adoption process when 

previous experiences spread and complement the ex ante expectations. They can 

be good or bad and amplify existing network effects. It is different from basing 

decisions on prior adoption. Ten people adopting a network give the impression of 

a successful technology that is about to dominate the market. However if the 

same ten people adopt the same network and complain about it, the eleventh 

person will not likely adopt this network. Arthur et al. (1994) says, that with full-

public knowledge there will be strong market domination of one product. And if 

one option is clearly far superior then the other, consumers will find out about 

this eventually and it will dominate.  

So a technological advantage is more conclusive when other opinions are easy 

accessible and appreciated by the decision maker. This is so when people are risk 

averse. They tend to place more value on what they know then on what they 

believe (Arthur & Lane). High-risk aversion makes expectation forming more 

conservative. Incumbent networks, strong brands, personnel positive prior 

experience, ext. become more important indicators of future success as 

consumers rather exploit the known then explore the unknown technologies5   

On the other hand new technologies that suffer from conservative behaviour and 

prior under-appreciation can benefit extra when they deliver a compelling strong 
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performance. Unanticipated effectiveness has a stronger positive effect on 

adoption than anticipated effectiveness. This is especially pertinent to new 

breakthrough innovations, which are harder to anticipate on.  

Expectations and communication drive the adoption process. It is important for a 

sponsor to find out how these forces guide the process and how they fit in the 

market structure. Previous chapters have shown how cost structure and network 

effects can ignite a positive feedback loop and generate increasing returns. The 

strength of network effects is an important consideration. This chapter indicated 

how indirect externalities (software variety appreciation, need for complements…), 

platform differentiation appreciation and available budget drove network effects. 

Earlier two-sided markets were studied. Price structuring matters in this context, 

it has an impact on the available budget and can directly influence network 

externalities. Lasty, through positive feedback, network effects create collective 

switching costs, so switching cost dynamics are also relevant in network markets.  

Network sponsors, in this case, standards sponsors, are able to manipulate this 

market environment to certain extent. For example, they can create switching 

costs, amplify or reduce network effects according to their assets and objectives. 

When dealing with the present, increasing returns sponsors make decisions 

towards market development and capturing the market. Two important strategic 

decisions have to be taken that have been briefly mentioned but not fully 

discussed. The degree of compatibility and openness of the standard are 

discussed in the next chapter. 
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10 Compatibility and Control 

This chapter will provide some key insight on the principal strategic decisions 

following from the present market dynamics explained earlier. 

Platform sponsors will face a trade-off between developing the market and 

extracting value from the market. Until a certain level they can mould their 

environment to their advantage. However the main strategic issues can be 

divided into horizontal and vertical strategies. Horizontal strategies deal with the 

issues of direct platform competition. They deal with compatibility decisions, 

distribution issues and the optimal degree of core standard openness.  

Vertical strategies consider the relationships with components and complements. 

A standard sponsor connecting different components has to develop the platform 

while maintaining control and the ability to leverage it. The same applies to 

dealing with complement suppliers. Attracting suppliers of complements is crucial 

to the adoption of an OS standard. However, some components and complements 

can become very powerful, endangering the sponsor‟s acquired or future strategic 

position. He has to take measures retaining his position. Although these problems 

are more pronounced over time, they have to be taken under consideration 

before engaging a standards war.  

According to literature, these are considerations about the openness of a platform. 

Decisions to open up a platform entail trade-offs between adoption and 

appropriability (West, 2003). Opening a platform can spur adoption by harnessing 

extra network effects, reducing users‟ concerns about lock-in, and stimulating 

production of differentiated goods. At the same time, opening a platform typically 

reduces users‟ switching costs and increases competition among platform 

providers, making it more difficult for them to appropriate rents from the platform 

(Eisenmann et al., 2008). 

In chapter 2, four roles in platform-mediated networks where identified by 

Eisenmann (2008): Demand-side platform users, supply-side platform users, 

platform providers and platform sponsors. No distinction was made between 

providers and sponsors when discussing two-sided market dynamics. Examining 

the openness of a platform, each of the roles may be open or closed and a 

distinction is necessary. A platform can be open on any level, where open means: 

1) no restrictions are placed on participation in its development, 
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commercialization or use; or 2) any restrictions are reasonable and non-

discriminatory (Eisenmann et al., 2008).  

Table 2 Example Open/Closed systems 

Source: Opening platforms, Eisenmann et al. ( 2008) 

For instance, Microsoft‟s Windows platform is closed at the sponsor level but open 

with respect to other roles. Microsoft controls the OS around which the PC 

architecture is designed, and licenses it to multiple hardware vendors, promoting 

adoption. It publishes Application Programming Interface‟s (API) for third party 

software developers to use. However it retains control over the API and the 

windows source and enjoys monopoly rents (West, 2003). Unlike Apple‟s 

Macintosh platform, which is closed at the sponsor and provider levels but open 

with respect to both user roles. Linux then is an open system because it is freely 

available. Anyone can make applications on Linux, provide it, and even improve it.  

10.1 Horizontal Strategy 

Horizontal strategies target a sponsor‟s existing and prospective rivals and 

platform providers. In this context, opening a firm‟s platform means: 1) allowing 

interoperability between platforms; 2) allowing direct third party participation in 

commercializing the platform; 3) allowing third parties to help developing a 

platform (Eisenmann et al., 2008).  

Interoperability with rival platforms can be achieved by making standard 

interfaces compatible. When two platforms become interoperable, they become 

more open: users of different platforms can interact with each other, including 

supply-side users who offer complements (Eisenmann et al., 2008). A sponsor 

will have to decide if he wants to go head-to-head with its competitors or if 

negotiating a market standard with them is the way to go. While doing so he has 

to fabricate an advantageous position from which to go into battle or negotiations. 



45 

 

Controlling a key standard in a present-day information industry can bring about 

extremely large gains and fierce competition. The alternative is that sponsors 

agree on making their products compatible. Competition then shifts from inter-

technology competition to intra-technology competition (Besen & Farrel, 1994).  

Following a strategy of inter-technology competition or intra-technology 

competition basically is an evaluation of expected returns compared to the 

expected competition. The focus of competition (creating an installed base of 

users, persuading suppliers, managing expectations, etc.) becomes more 

conventional, such as price, service and product features (Besen & Farrel, 1994). 

Inter-technology Competition  

When a sponsor decides to go head-to-head with other standards a standards war 

is born. Pre-emption is a great strategic advantage in a standards war. 

Possession of an installed base before rivals is incredibly valuable. Because 

consumers tend to be inert, a positive feedback loop is ignited faster and 

expectations benefit from a large installed base of users. Such a base can be 

obtained by entering the market before the competition, by penetration pricing or 

by making the standard backward compatible (Shapiro & Varian, 1994).  

It is obvious how first movers can profit from their early entry. However, later 

entrants can still gain hold of an installed base. They can set low prices and 

penetrate the market, when they are more efficient or have deeper pockets then 

their competitors. Or they can transfer an old user base by making their 

technology backward compatible. By doing so, they offer their customers a 

migration path. Switching costs and risks are reduced so present customers are 

more inclined towards a backward compatible solution (Besen and Farrel, 1994). 

Backward compatibility will be further elaborated in the next section as it is a 

vertical strategy. 

Opening up the platform on the provider level or broadening sponsorship can 

increase adoption and development speed. By Licensing, platform diffusion 

becomes better, competition puts a downward pressure on prices, and providers 

can offer innovative versions of platform products serving a more diverse market. 

Downsides are that there might be free-riding providers that drain away profits 

from a strong growing market and there might arise conflicts about rent division 

and strategic direction of the platform. It might also be profitable, for example in 

a young market, for a sponsor to be the sole platform provider. This way he will 



46 

 

be able to control the pricing structures better and sponsor a user group 

(Eisenmann et al., 2008).  

Broadening sponsorship involves recruiting partners that help develop the 

platform. However, as will be shown in the section considering open-source 

software, platform sponsors will only open-up the sponsoring role in special 

circumstance. If possible, they will always prefer capturing the superior rents of 

proprietary sponsorship (West, 2003). 

It is possible with, some sponsors come to an agreement to jointly develop a 

standard and others rather don‟t. Or two groups of sponsors agree on a different 

standard. Alliances are found, with providers, third party component/complement 

producers, other sponsors or even beyond this scope (Shapiro & Varian, 1994). 

This is because they can improve speed, cost and expectations and reduce risk 

by: 1) building new businesses, 2) accessing new markets, 3) acquiring additional 

skills, 4) gaining scale, 5) improving the supply chain effectiveness and 6) 

creating network value (Bamford, Gomes-Casseres & Robinson, 2003).  

Though these are important benefits, opening up a standard, sharing control with 

more contestants has its liabilities. Markets and standards evolve and 

engagements have to be reviewed and adjusted overtime. There exists a constant 

tension between the partners of an alliance. Each has its own objectives and 

vision on how to develop the shared standard and these do not always coincide 

nicely. In order to prevent stagnation or grave incompatibilities, a clear direction 

and regulation is needed. This becomes harder as more firms join the alliance and 

the standard opens further up. The standard can even be vendor independent 

and commonly available. But it would still be in need of clear guidance and 

leading investors (Bamford et al, 2003).  

By now it must be clear how essential it is to manage consumer expectations if 

incompatibility is chosen. Besen and Farrell (1994) add that sponsors often go a 

long way, past regular advertisement and promotions to convince a consumer. 

They try to exaggerate and push sales figures by giveaways and internal users as 

if they involved sales to customers. This is possible because the installed base is 

not able to perfectly observe the already installed base. Other often observed 

behaviour is that of preannouncements by which sponsors try to stifle competition 

sales. However this is a risky tactic as consumers might stop buying the sponsors 

own standard pending on the improved version.  
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Last on this subject Shapiro and Varian (1994) mention the value of a strong 

reputation and brand name. These have always been valuable assets in any large 

market but in network markets, where expectations are crucial, this is even more 

so. 

Intra-technology Competition  

If ordinary intra-technology is expected to be more profitable than inter-

technology, a cooperative standard setting process emerges. The standard in 

question is opened industry-wide, under agreed regulation. Firms that have 

strong manufacturing and innovation abilities welcome a collective standard. It 

expands the market, reduces uncertainty and reduces customer lock-in. 

Competition focuses on components and conventional dimensions. Firms can then 

compete like on a conventional market, exploiting capabilities like excellent 

manufacturing and effective innovation. But before a standard is set, negotiations 

take place. 

Before such an industry-wide standard is set, crucial negotiations take place. 

Besen & Farrel (1994) describe the negotiations as a bargaining problem where 

tactics include commitments and concessions. Commitments are actions that 

strengthen a bargain position. They visibly reduce a firm‟s payoff from agreeing 

to an outcome it does not prefer, or increase its payoff when its preferred 

outcome emerges. While negotiations are going on, participants can still invest in 

R&D that can give them an edge, once an agreement is reached or continue to 

build an installed base which loses part of its value when a standard is set. Then 

the participant will be able to demand compensation. 

Concessions comprise actions towards an agreement. Besen & Farrel (1994) 

propose a number of actions that help in achieving cooperation. Low-cost 

licensing, hybrid standards, joint future development commitments, shift 

standard development to a neutral third party and promises of timely information 

sharing. All these actions are intend to keep competition focused on components. 

They prevent any firm from enjoying significant advantages of developing the 

standard in their favour. 

Profitability can be strongly dependent on negations and the structuring of 

standard licensing. Next to the standard competition dynamics, many of the 

benefits and difficulties that come with shared control manifest in industry-wide 

standard agreements. 
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10.2 Vertical Strategy  

From within the platform, threats exist towards leading platforms sponsors, 

referred to as divided technical leadership (DTL). Next, we will see what DTL is 

and how exactly it influences platform strategy. 

In a case study of Microsoft‟s anti-competitive behaviour, Bresnahan (2001) 

explains vertical compatibility and illustrates its importance in the computer 

industry. This industry shows much resemblance to the present smartphone 

industry. Microsoft controls the PC‟s central standard, the OS but its value comes 

from interaction with components and complements. Network effects are active 

and users suffer from switching costs. Microsoft, being the sole OS sponsor, has 

enjoyed spectacular increasing returns in the 1990‟s and great incentives to 

protect its dominant position.  

One of the threats it faces directly embodies the issue of vertical compatibility. It 

is the threat of divided technical leadership by indirect entry. Specialized firms 

advance key components and complements used by more applications bring 

technological and market eras to an end. In these so-called epochal changes, lie 

opportunities for these key complements or components to establish a divided 

technical leadership and lower entry barriers other standards (Bresnahan, 2001).  

Innovation with divided technical leadership depends on the platform sponsorship. 

As a proprietary platform, Microsoft will pursue systematic innovation, leveraging 

its ability to control the pace and direction of all subsystems improvements. By 

contrast, modular and component innovation is more likely to occur when 

sponsorship is shared (Greenstein, 1996). So under shared sponsorship divided 

technical leadership is more common, and initial key standard sponsors have a 

harder time protecting against a power shift is more likely to occur when more 

sponsors are involved (Brasnahan, 2001). 

Looking at the PC platform, there was at some time a divided technical leadership 

between IBM and Compaq (computer), Microsoft (OS), Intel (CPU), Netware 

(networking OS), WordPerfect and Lotus (near-universal applications). Now this 

has been reduced to Microsoft (OS, networking OS, near-universal applications) 

and Intel (CPU) (Bresnahan, 2001). Microsoft has incorporated many functions 

into windows through absorption of standalone applications provided by third 

parties. This can be seen as closing a platform. Microsoft uses it as a protection 

mechanism against DTL one of the strategic advantages bundling provides 

(Eisenmann, 2008). 
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Bundling can also provide quality and efficiency gains for customers, economies 

of scope and price discrimination gains for the platform sponsors. Sometimes a 

platform sponsor can evoke consumer adoption by providing in-house 

complements (Eisenmann, 2008)  

Earlier was shown, how backward compatibility can help establish an early 

installed base by transferring old users. Introducing a backward compatible 

technology might often be hard because of technological or legal difficulties and it 

admits a compromising performance. This leaves an opening for a competitor to 

enter the market with superior technology delivering an outstanding performance. 

Such a revolution strategy often requires a lot of muscle and is essentially very 

risky. But if the incumbent technology lags far behind, the market is growing 

rapidly and consumer lock-in is mild, then entering the market might not be to 

much of a speculative undertaking (Shapiro and Varian, 1994). Also, component 

or complement producers can induce an epochal change more easily thereby 

creating opportunities. It can try to claim a leadership position itself or new 

competitors can enter through this way.   

According to Fudenberg & Tirole (1998), backward compatibility doesn‟t matter 

when a platform provider can price discriminate between users. If not and 

technical improvements are small, then it should be offered against a price, high 

enough to prevent the incumbent users from adopting and low enough so new 

users will adopt the platform (Choi, 1994). 

A second tool that helps installing a network is category agreements. Platforms 

can grant third party producers of compliments and components an exclusive 

right to supply on their platform. These producers will then be less reluctant to 

make platform specific investments, because they will not have to deal with 

competitors stealing their business. Contracts can also be used the other way 

around. Convincing a producer to provide his product exclusively on a platform 

makes the platform more attractive for demand-side users (Eisenmann et al., 

2008).  

The relations and compatibility issues in such industries are very important as 

they drive adoption and technical advancement. Again balancing between market 

development and control is key. Only now action is situated between the different 

layers of a system. Threats are being even subtler and harder to observe. As 

mentioned before, firms in one layer can drive innovation in another causing 

epochal changes and opportunities for entering the other layer. When an 
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opportunity arises, such a sponsor might enter himself, sponsor other entrants or 

prevent less dominant options from leaving. This rivalry is particularly strong 

when interface standards between layers are affected or when the newly gained 

capabilities are used by applications (Bresnahan, 2001). Again „open‟ strategies 

and alliances, have great benefits, but the potential to put a sponsor in a weak 

position. Although, these are long run implications, they are essential to a 

sponsor‟s strategy. 

10.3 Open Source Software 

With the widespread diffusion of the Internet, it is possible to enable worldwide 

volunteer programmers to develop software together on an unpaid, voluntary 

basis. Such software is called open source software. A severe way of opening up 

a platform, is by integrating such software as a key standard and allowing the 

community to co-develop it.  

This section will first explain how open-source software works. Then it will shed a 

light on the motivations of the programmer community. Lastly, it will look at the 

benefits and risks of integrating open software into the platform and derive some 

strategies from historic examples. 

Lerner & Tirole (2002) use a definition of “open source” applied by the Open 

Source Initiative and discussed by Perrens (1999). They give a good 

summarization of the definition. A program license is “open source” when: 

 The source code for the program must be available at little or no charge 

 Redistribution of the program, in source code or other form, must be allowed 

without fee 

 Distributions of modified software must be allowed without discrimination 

 The distributions of those modifications on the same terms as the original 

program must be permitted 

Note that the open source license may not restrict any party from selling or giving 

away the software as a component of an aggregate software distribution 

containing programs from several different sources. The license may not require a 

royalty or other fee for such sale (Perrens, 1999).  

Apple‟s Mac OS X, has an open source core incorporated, named Darwin. Apple 

then builds proprietary code on top of the publicly shared open source code and 

sells IMac‟s containing Mac OS X operating software against a premium price 

(West, 2003).  
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Licenses 

On this day many different licenses are available that fit the open source 

definition. General Public License (GPL) and Lesser General Public License (LGPL), 

Berkley Software Distribution License (BSD L), Artistic License and the Apache 

Software License are the most common. All fit the above the OSI definition, 

however some licenses imply more rules and restrictions then others. 

Lerner & Tirole (2002) identify four categories of licenses. Highly restrictive 

licenses imply that the program cannot be compiled with proprietary programs 

and the source code from modifications to the program must be made available. 

Restrictive licenses do not impose the compilation restriction. An example of a 

highly restrictive licence is the GPL. It prohibits mixing of open and closed 

software and insures all derivative work remains subject to the same license. 

LGPL is less restrictive and allows greater flexibility towards the “mixing” 

requirement. Programs can link with non-open source software. BSD Licenses and 

Artistic licenses are alternative licenses that allow users to make commercial use 

of open source software. Lastly, commercial firms, that wanted to open up some 

proprietary code, launched licenses like the Apache Software License. The 

restrictiveness of the licenses will, among other things, affect the project‟s appeal 

to programmers greatly.  

Programmer Incentives 

The unpaid programmer faces a variety of benefits and costs when working on an 

open source project. The programmer incurs an opportunity cost of time for which 

he does not get paid for, unless he works with a commercial company or research 

institute. There are several benefits that motivate voluntary programmers to 

participate in an open source project.  

Most programmers contribute because they want to fix a bug or customize the 

program for their own benefit (Lerner, Pathak & Tirol; 2004). Kogut and Metiu 

(2001) report, that more than 70% of the Linux and Apache contributors had 

made only one change to the source code. In the short-run, the programmers 

might also find intrinsic pleasure from working on a “cool” open source project, 

learning new skills or to become personally fulfilled. 

Future rewards cover some more complex motivations. Programmers have career 

concern incentives for working on open source projects. They hope their work 

leads to future job offers, shares in commercial open source-based companies or 

access to the venture capital market. Further, they have ego gratification 



52 

 

incentives that stem from a desire for peer recognition. Both of these long-term 

incentives are stronger when: 1) their performance is more visible to peers, 

labour market and VC community; 2) the impact of their efforts has a clear effect 

on software performance; 3) there is pronounced relation between performance 

and talent (Lerner & Tirole, 2000).  

These signalling effects are stronger in open source projects. Outsiders can 

assess the effort very precise because they have access to the code and the 

programmer takes full responsibility for his work. Efforts can also be transferred 

easier to new programs or work environments which makes programmers more 

valuable to future employers. Programmers will thus prefer to work on more open 

projects favouring for instance GPL and LGPL licensed projects in this regard. The 

choice of license has a big impact on appealing programmers but other factors 

such as: the quality of the released code, the licensor‟s reputation and the 

demand for the product have significant contributions to the project‟s appeal as 

well (Lerner & Tirole, 2000).  

Other considerations that the licensor has when evaluating licenses, is the 

interaction with other software, hijacking by other commercial vendors, the 

impact on the incentives of complementary software producers, the familiarity of 

the licenses and forking threats (Lerner & Tirole, 2002).  

Forking happens when competing groups of programmers take the project into 

different direction. Without clear leadership or vision, objectives might be 

insufficiently congruent and the project spins-off different versions. Leading to a 

loss of scale, inducing risk and porting costs to complementors. There will also 

exist a stigma attached to the existence of a conflict that can endanger the 

existence of the project altogether. Some form of leadership is necessary for an 

open source project to be successful. A commercial company cannot simply claim 

such a role because it can‟t internalize enough objectives of the open source 

movement. In order for a commercial firm to credibly commit itself to an open 

source project, it will need some careful governance structuring (Lerner & Tirole, 

2000). 

Firm Incentives 

In previous sections, it became clear what the benefits and risks where when 

sponsors opened their platforms. The sponsor will always choose to stay as closed 

as possible. However, closed strategies may only be available to a few 

competitors in industries like the computer industry. Most have to open-up their 
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platform. A specific, radical way of doing so was to make source code available of 

key platform standards that can be shared with competitors (West, 2003).  

Open source strategies drastically improve R&D scale, resulting in more reliable 

and stable software. Open software is naturally auditable, cheap and flexible. All 

of these properties combined form a very attractive solution when such features 

are desired. According to West (2003) reasons for adopting an open source 

strategy are: 

 Gaining R&D scale 

 Improve adoption 

 Buyer demands 

 Dominant open standards prevent competitive proprietary standards from 

becoming dominant. 

 Shifting competition to another layer 

Those benefits come at a cost. Customer switching costs are reduced, 

competition increases and the sponsor‟s options to capture rents are less 

straightforward then when a more integrated approach is used. Firms will find it 

difficult to achieve competitive advantages with these new strategies (West, 

2003). Sponsors need innovative ways of capturing open source value. 

In a nutshell, firms can profit from open source projects capturing benefits from 

their expertise in some segment whose demand is boosted by the success of a 

complementary open source program (Lerner & Tirole, 2000).  

IBM promotes middleware that leverages the Linux OS and other open source 

software. It competes on service (consulting, integration, support and training), 

and offers an integrated system that relies on a mix of open source software and 

proprietary applications using Eclipse. Its key revenues were in mainframe and 

midrange systems where only a few competitors where left. With either service 

differentiation or a few real competitors, software commoditization is not much of 

a threat. The mere fact of open source software reducing costs and increasing 

demand was reason enough for IBM to incorporate open source software 

(Eisenmann, 2008; West, 2003). 

Other times, so called hybrid strategies are needed. West (2003) identifies two 

categories of hybrid strategies. „Opening parts‟ and „partly open‟ strategies. The 

former consist of deliberately hand over control of certain platform layers while 

retaining full control of others. The latter discloses technology making it more 
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valuable to customers while making it difficult to be directly employed by 

competitors. Elaborated examples are found in West (2003). Apple employs the 

„open parts‟ strategy by building its Mac OS X operating system on top of an open 

source project. Sun on the other hand, made proprietary Java code publicly 

available to fuel its adoption, hoping to establish a new platform with a common 

set of API‟s that could run on a wide range of computer systems. 

West and Galagher (2006) look at open source as an innovation strategy in more 

detail. They argue that open source strategies are open innovation strategies 

because they share the right to use technology and the technologies are 

developed in a collaborative manner. Through open source it becomes easier for a 

sponsor to practice open innovation. By admitting external sources of technology 

into a company‟s innovation process, it increases the number of possible sources 

of innovation. Thereby, it becomes more dynamic and can increase more 

opportunities for future businesses (Chesbrchesough, 2004). 
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11 Conclusion  

The 1st part introduced and carefully explained how 4 main drivers that 

characterize the smartphone operating system competition: increasing returns, 

switching costs, network effects and platform dynamics. It showed how 

competition is moved to the early market and these drivers could be used to 

leverage a company‟s capabilities and assets in general.  

Early market competition leads to insecurity. Members do not want to commit 

themselves to a worthless platform. Members need to be convinced that a 

platform will deliver a high future value, while ensuring their future freedom. 

Thus, a sponsor has to decide upon the compatibility and openness of its platform. 

A highly compatible and open platform will generate much value and lowers the 

risk for potential members. It will be harder for a platform sponsor to extract this 

value. Open and compatible platforms can attract members easily, but 

compromise profitability. 

Based on their strategic profiles, sponsors then decide how they will develop the 

platform and capture value. By setting a fit governance structure and degree of 

control, a platform can take advantage of the existing dynamics and create a 

growing profitable ecosystem that is able to lock-in a market and produce 

extraordinary profits. 
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12 Market Overview 

Before Apple entered in 2007, handset manufacturers and mobile service 

providers saw their margins declining in a saturated mobile market. Advanced 

smartphones and mobile data usage and were perceived as solutions for the 

commoditization of the mobile market at the turn of the century. However mass 

adoption of these devices lagged and data services were not often used. Neither 

manufacturers nor providers could not profit from a new fast growing market as 

they had anticipated. With new competition arriving from upstream and 

downstream markets, manufacturers and operators gradually competed on price 

again (West & Mace, 2009).  

Confusing interfaces, difficult set-up procedures, slow mobile data speeds and 

inferior Internet browsing experiences were the main raisons of consumer 

disappointment and slow smartphone adoption. Expensive, feature rich devices 

were used for little more than voice calls and SMS. The devices were perceived as 

dysfunctional and complex. They failed to deliver a satisfying user experience that 

could attract the masses and spur mobile data usage6.  

Especially insufficient browsing capabilities appeared to be a strong barrier for 

adoption, because consumers wanted the same Internet experience they had on 

PC‟s. Mobile carriers and manufacturers searched for new value in the creation of 

proprietary data networks. Their closed approach restricted the available content 

and an inferior Internet experience was further developed (West & Mace, 2009).  

Four major roles can be identified in the current mobile market: mobile service 

providers (AT&T, T-Mobil, Verizon, Vodafone…), smartphone manufacturers (HTC, 

LG, Apple, RIM, Nokia, Samsung, Motorola…), operating system developers 

(Google, Apple, RIM, Microsoft…) and numerous application developers. The 

market is clustered in ecosystems that are centred around a mobile operating 

system. Companies are active in one or multiple ecosystems and can have plural 

relations with each other.  

Early mobile devices7 that combined cell phone features with PDA features offered 

added functionality by combining E-mail, WAP browser, fax, organiser, etc with 

existing cell phone features. The devices were sold to customers that were willing 

to pay a premium price and invest time in the complicated devices.8 
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Apple effectuated a strong force towards accelerated market growth and surged 

mobile data 9  by setting a new dominant design. They combined great 

functionality with unanticipated usability and simplicity. Thereby, Apple took away 

most of the barriers that prevented strong market growth10. The iPhone redefined 

the industry. It set a standard architecture for handheld computing, returned 

more bargaining power to manufacturers over mobile carriers and gave new 

opportunities to mobile application developers11.  

Manufacturers 

Manufacturers are active in a quickly evolving and highly competitive 

environment. Hardware components (camera resolution, touch screen, battery...) 

become more commoditized and manufacturers no longer emphasize hardware 

specifications. With components commoditizing, it becomes increasingly harder 

for mobile device OEM‟s to differentiate themselves on hardware functionality. 

The key to differentiating is the integration of hardware, software and services 

bundled by a stunning design12. Consumers buy into experiences. Their purchases 

are not based solely on features and functions 13 . As most important linking 

mechanism, a solid OS is an imperative contributor to such an experience 

(Murrman – 1998).  

Currently, there exist three sorts of operating systems: (1) proprietary, (2) 

licensable, and (3) open source. Apple, RIM and HP/Palm developed a proprietary 

OS, and offer end-to-end solutions to customers. Microsoft licenses Windows 

Phone 7 to third party smartphone manufacturers. It is cheaper to license an 

operating system then develop one in house, but manufacturers have fewer 

options to differentiate because the OS‟s adaptability can be limited by the 

licensor. Last, open source OS‟s such as Android, Symbian or MeeGo allow free 

use and customization providing a costless basis upon which manufactures can 

build their own OS14. Most non-proprietary systems enjoy lower margin15 because 

most of them support similar OS systems. However, by customizing the platform 

and adding exclusive applications that improve software functionality, 

manufacturers can still distinguish themselves.  

Third-party Application Developers 

Third-party applications add a great amount of value to a smartphone.  

Particularly email, games, Internet browsing, social networking, instant 

messaging, mapping & directions, music & radio, weather are expected to drive 

the application market over the next few years 16 . Compatibility with other 
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electronic devices and software applications becomes more important The 

industry shifts towards an ecosystem focus, increasing the system‟s value and 

lock-in consumers17.  

The applications market exhibits important network effects impose significant 

switching costs on consumers. Attracting developers becomes is important 

because they can give a platform an overwhelming competitive advantage that 

might not be overtaken easily.  

Mobile Service Providers 

Mobile service providers enable network access and can significantly influence 

user experience by delivering poor service quality and support. Because they 

subtract revenues from network usage, providers heavily subsidize handsets and 

have a capital impact on the price18. Since the introduction of the iPhone, their 

power has been drastically reduced. However, as consumers spend more time on 

their mobile network and use more data, they became progressively important to 

value network and regained some of their power19. 

Current Situation 

Today, the worldwide smartphone market is growing rapidly. Reports expect the 

market to grow 49.2% in 2011. With an estimated 420 million shipments, 

smartphones will acquire a total market share of 28% of the global handset 

market20. Large numbers of consumers are entering the market, causing a very 

unstable and highly competitive current market situation21. Five powerful actors 

with diverse backgrounds, interests and strategies (Apple, Google, RIM, Nokia 

and Microsoft) have engaged in a battle for market dominance. 

Their battle takes place in a highly charged arena due to existing increasing 

returns a possible positive feedback loops. Increasing returns stem from multiple 

sources: 

 network effects between consumers and applications 

 high up-front costs and low marginal costs 

 fast and widespread diffusion of user experiences 

There exists a strong focus to deliver a satisfying user experience, while strong 

technical restrictions have to be met. Devices are mobile and small. They have 

slower CPU‟s, less memory, a limited energy source and much smaller screen 
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sizes then conventional information consummation technologies. They leave little 

room for development errors. Every technical deficiency affects the user 

experience and weakens the market position. Consequently, mobile devices have 

a great need for an impeccable cooperation between components, operating 

system and applications. And strategies have to take this into account. 

. 
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13 Apple inc. 

13.1 History 

Steve Jobs and Steve Wozniak found Apple Computer, Inc. in 1976. Two years 

later they revolutionized the PC industry with the Apple II. It was the first easy-

to-use computer that was mass-produced and consumer oriented. They 

introduced the computing experience we know today. The Apple II was a closed 

system relative to the PC architecture introduced by IBM. Then, the PC 

architecture took over the computer market, the highly anticipated Macintosh 

underperformed and Steve Jobs was removed from his operational role. Apple 

had rough years, suffering significant losses until Jobs returned to Apple ( Yoffie & 

Slind, 2008). 

When Steve Jobs returned to Apple in 1997 after an absence of 12 years Apple 

urged for change. More than a decade, they struggled to get a grip on the ever-

expanding computer industry. Multiple CEO‟s tried to turn the tide without 

success and left Apple with a large number of unsuccessful product lines, under 

budgeted R&D and a weak brand. When Jobs was reinstated he brought back the 

initial focus of Apple, trying to bring the personal computing experience to 

students, educators, professionals and consumers. He reduced the number of 

product lines from 15 to 3, he increased R&D spending and reenergized the Apple 

brand to a hip alternative for Windows PC‟s (Yoffie & Slind, 2008). 

In 2001, Steve Jobs elaborated Apple‟s vision on the computer industry. They 

saw the PC as a „digital hub‟, interconnecting electronic devices and enhance their 

value greatly through powerful computer applications. Apple sees their fully 

integrated approach as an enormous strength in achieving such a vision. In order 

to successfully create a digital hub, hardware, operating system, applications, the 

internet and marketing had to be streamlined.22 

Today Apple Inc.23 is multibillion-dollar company. Under the reign of Steve Jobs 

Apple established a business model based on a forward vision and a customer 

lock-in strategy that is driven by smart branding and spectacular innovations. 

13.2 Business Model 

Today Apple differentiates itself by offering a fully integrated „digital hub‟ 

composed of four hardware product lines and supplemented by complementary 
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hardware, software and services. The core hardware lines are Mac, iPod, iPhone, 

iPad. Mac is a line of desktop and portable computers (iMac, Mac mini, MacBook, 

MacBook Air…). The IPod is a revolutionary music player. Together with the 

iTunes online music store, it set the terms of digital music listening and 

undermined the existing music industry. With the iPhone and iPad apple set the 

standard for smartphones en tablets creating two new billion-dollar markets24.  

These products stand out with their „ease of use‟, security, high quality and 

design. All of Apple products are cutting-edge, fully integrated devices that limit 

user freedom but take credit in the fact that „everything just works‟ and even 

more so „everything just works together‟ (Yoffie & Slind, 2008). Every product 

can work individually but their value increases significantly when they are 

connected to other products. For example when the iPod was introduced, there 

already existed a number of hard drive mp3 players. The iPod took off relatively 

slow and it wasn‟t until the release of the iTunes store that iPod became a hit.  

 

Figure 6 : Quarterly iPod sales since 2002 

 

Source: Apple.com  

 

Apple ecosystem Lock-in 

Apple built an ecosystem of electronic devices that enhanced each other‟s value, 

persuading a customer to invest increasingly more in the apple products. Again, 
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the iPod-iTunes combination provides a clear and very aggressive example. Due 

to Apple‟s digital rights management setup, music bought from the iTunes store 

could only be played in three places: iPods, iTunes and a few Motorola phones. 

Switching to another device meant losing an entire music library (Yoffie & Slind, 

2008). Apple uses this strategy also in the smartphone market as will be shown 

later. 

Apple applies the same strategy for the OS (OSX) of Mac computers and core 

software. Core software such as iMovie (video editing), Garage Band (recording), 

Aperture (photo editing) for example, is software that acclaims a very good 

reputation and delivers quasi-professional output. Yet these programs are given 

away for free or against a low price, just like OSX updates. Apple subsidizes this 

software with their high-margin hardware25.  

Follow-on and replacement products are most likely purchased from Apple 

because they function better with the already owned Apple products and 

complements. Apple raises switching costs and generates extra income. For 

example, Apple was also able to converge iPod users into mac users, stimulating 

mac sales. And in February 2006, the New York Times reported that for every 

3$ spend on an iPod, 1$ was spend on accessories. Around this time, the iPod 

accessory market had become a billion dollar market and Apple claimed a 

progressively larger part26.  

Lock-in drivers 

Apple has the ability to deliver products that amaze people. The products exceed 

expectation27 and create an unanticipated effectiveness. They disrupt markets 

and are adopted relatively quickly. 

Apple releases products that provide basic simple features. However, these 

simple features describe a revolutionary concept, unanticipated by customers and 

other stakeholders. Next, Apple starts to iterate versions of the initial release: 

adding features, boost performance, diverge the line or even discard some 

versions of the product. Apple grabs attention with totally new concepts that are 

simple to understand and adopt. Later on, it adapts these concepts turning them 

into powerful platforms that provide a much larger functionality then the initial 

version conform to the customer reactions.   

Take a look at the iPod assortment (Apendix 2). Other music players used 

buttons to navigate. Navigating 1000 songs was a struggle on these devices. 
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Apple introduced an intuitive way of scrolling through such large data collections, 

improving the user experience drastically. The first iPod had a Scroll wheel with 

four buttons around the wheel. Later models had a click-wheel using touchscreen 

technology. First, the buttons were placed above the click wheel, but a year later 

this was dismissed and the buttons where integrated back into the wheel. When 

the iPod matured Apple noticed that the shuffle function, which resided on a 

second level menu, was very popular. So first they moved it into the top-level 

menu and later, Apple released a very cheap iPod version based on this function 

known as the iPod shuffle.  

The above strategy also enables Apple to create diverse product lines and provide 

a well-targeted migration path into the ecosystem. Apple is often perceived as an 

expensive brand. However, they do offer cheaper, less powerful alternatives to 

most of their products.  

But, the migration path doesn‟t start there. Apple uses the interconnectivity 

described earlier to create even lower transition barriers. Free applications like 

Safari (internet browser), QuickTime (video player) and iTunes are distributed for 

free serving as a first Apple experience. They encourage private consumers to 

further explore Apple products. Naturally, the next step is the adoption of low-end, 

lower-risk products, designed to make the transition as smooth as possible. The 

simplicity and ease-of-use Apple is known for, plays a key here. So does the 

standardized look and feel of all apple products2829. The interconnectivity Apple 

provides locks in customers but it is also a key asset to attracting new customers. 

The Apple ecosystem offers and delivers a great user experience. Apple has 

nurtured this and it built the world‟s most valuable brand on top of it  (Apendix 3). 

Apple communicates feeling and emotion through slick design and smart 

advertising30. Apple communicates how their products can improve customer lives. 

They don‟t show off features and specs, but they show how people feel. 

Customers should feel smart, involved, inspired and challenged when they use 

Apple products. The strong emotional, experiential branding practices enhance 

the superior user experience and create a very loyal audience (Brakus, et al., 

2009). Apple accomplished to set up a premium brand image. They charge 

premium prices and grow customer desire through great customer satisfaction 

and an emotional attachment that spreads among users (Apendix 4). 

Supply Chain Control 
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Apple exercises an incredible amount of control on the entire value network. They 

control suppliers, secure crucial components and are committed to the smallest 

detail of their stores. 

Apple controls component suppliers and assemblers with cash. Over the years, 

apple has accumulated incredible amounts of free cash. In Q4 2005, they had just 

under 10 billion free cash available, by the end of 2007 just under 20 billion. In 

Q1 2011, Apple recorded over 50 billion dollars of free cash. Apple uses their 

incredible amount of cash for strategic supplier purposes. It buys quantities of 

crucial components in advance and subsidizes third party component producers 

and assemblers in order to keep them competitive and innovative31.  

For example, in 2006 Apple bought an estimated volume of NAND flash memory 

used in iPods and iPhones, equal to 20% of the world‟s supply. It paid almost 

70% of the 1,8 billion-dollar purchase price in advance and used only 208 million 

dollar worth of memory in the fiscal year 2006. Apple receives huge discounts 

and creates a scarcity of crucial components, forcing competitors to even higher 

prices for their components. 

Apple holds a tight grasp on commercial content, supplied by iTunes, as well. 

Here‟s how they controlled their music supply. Back in the day, Apple provided a 

powerful answer to illegal downloading. Since then, Apple has become a major 

player and can prescribe nearly all terms of agreement. Initially, Digital Right 

Management software was used to prevent customers from copying and 

distributing music bought on iTunes. The software benefitted both parties, it 

provided security for record labels and it forced consumers to buy an iPod. ITunes 

used a fixed, 99 cent/song pricing scheme, offering cheap songs in clear way. 

This was necessary since the songs served as a loss leader for the iPod adoption.  

ITunes thrived and the music business bounded their losses. Apple opened up 

iTunes for a much wider audience without losing total control of the pricing 

scheme. Prices could range from 69 cent to 1,29 dollar and not a single song was 

allowed to be cheaper elsewhere 32 . Now iTunes serves as an easy way for 

customers to become acquainted with Apple products.  

Lastly, Apple maintains strict control over its retail channels. It uses proprietary 

stores and third-party resellers under strict conditions. Third party resellers 

provide reach, and relative fast diffusion of apple products. Apple does impose 

restrictions that assure „the Apple experience‟33 and low retail margins34. 
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Meanwhile, Apple carefully expands their proprietary chain of retail stores. These 

retail stores where created by Apple after bad experiences with retailers who 

lacked commitment to sell Apple products35. Apple doesn‟t compete with specs 

but with experiences, so the selling process had to be adapted accordingly. They 

set up stores with a unique layout, space for demo‟s, services, and workshops. 

There is even space for socializing. The concept proofed valid and retail chain 

grew to become one of the most productive in the world. They sold over $4,000 

of products per square foot, in comparison, number 45 in the 2011 retail fortune 

500 list, Best Buy, sells five times less per square foot36.  

In the fiscal year 2011, Apple will open between 40 and 50 stores all over the 

world. Apple‟s powerful position and superior shopping experience allows it to 

open stores wherever it wants, regardless of nearby third-party retailing presence. 

Constant innovation, a well-thought migration path, smart branding enabled 

Apple to lure and lock-in millions of consumers worldwide in a very profitable way. 

A tight control over every aspect of their value network allows Apple to sell and 

deliver experiences instead of products. A customer experience, envisioned by 

Jobs in 2001 as a „digital hub,‟ that became tangible with the introduction of the 

iPod.  

13.3 iOS  

IOS was introduced on the first Apple iPhone in 2007 and later on the iPod touch 

and iPad as an extension of the initial iPhone strategy. IOS diffusion naturally 

depends on the diffusion of the iPhone and the other devices.  

iPhone 2G 

Apple introduced their iPhone as a revolutionary product that combined a phone, 

the iPod and an internet communications device. It included a cell phone, a video 

iPod, an e-mail terminal, a web browser, a camera, an alarm clock and an 

organiser. The iPhone had the largest screen on the mobile market, no physical 

keyboard, and a multi-touch screen that allowed adaptable, intuitive user 

interfaces. Most features were already included in earlier rival models but what 

made the iPhone so successful was the internet browser37. 

When the iPhone 2G was launched, numerous attempts had already failed to 

successfully introduce mobile data services on a large scale. Consumers were 

accustomed to unlimited, free, high-speed data by using desktop internet. Every 

attempt delivered limited and mobile surfing experiences. Apple noticed this 
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unmet need and released a device that offered a desktop surfing experience 

(West & Mace, 2009). The iPhone was a breakthrough product that enabled a 

satisfying internet experience and set the dominant design for future mobile 

internet access. It was the first mobile device that offered a browser that 

complied to the PC standard.38.  

Initially Apple had a straightforward plan. It captured iPhone value by selling the 

device against a premium price. They charged $499 for a 4-GB model and €599 

for the 8-GB model, enjoying an estimated gross profit margin above 55%39.  In 

addition, Apple demanded a share of the operator‟s subscriber fee instead of 

letting the operator subsidize the initial purchase price of the device. In return, 

Apple granted nationwide exclusivity40.   

Previous efforts by Symbian, Palm, RIM and Microsoft embraced the idea of a 

converged device that could add new functionality through third-party software. 

Apple clearly did not and focused on web browsing, music and video rather than a 

providing a full converged phone. ITunes and Safari (preinstalled web browser) 

were the only applications that gave access to value added content provided by 

third parties. Apple said to believe in web-based applications instead of user-

installed applications (West & Mace, 2007). However, Adobe Flash and Microsoft 

Silver light were not incorporated because Apple supported HTML5 development41.  

Apple leveraged their existing business in numerous ways. First off, their ability 

to innovate created a new market. It broke the handset device free of its 

commodity status and provided a solution for generating substantial mobile data 

usage. Apple also controlled a large, locked-in and loyal iPod/iTunes user-base 

that could be transferred to iPhone. This user-base together with the performance 

disparity gave apple a clear advantage in negotiating with providers. They could 

charge premium prices, benefit from data usage and retain control of the 

downstream supply chain42. 

Although the iPhone did not initiate a direct competitor response, the chosen 

business model also left Apple with some vulnerability. There was the high price 

and the slow network43 but not offering third party software that would increase 

the iPhone‟s functionality appeared to be the greatest weakness of the iPhone44.  

iPhone 3G 

At the launch of the iPhone 3G, apple introduced the iTunes App Store and a new 

pricing strategy. Instead of claiming operator income, Apple let operators 
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subsidize the device. Their new strategy tackled three, major shortcomings of 

their first proposition. Apple upgraded the network, reduced purchase prices and 

allowed third party applications. All the existing iPhones got a free OS update so 

they ran the same OS the iPhone 3G45. Meanwhile, the iPhone was introduced in 

an additional 64 countries and Apple was willing to sign up more than one 

wireless carrier per country46.  

Apple now aimed at a widespread adoption of the iPhone and sold over 5 times 

more iPhones in 200847. Apple allowed subsidizing instead of shared subscription 

revenue, spurring adoption. Apple did not receive a percentage on data usage but 

recaptured value by selling applications through its App Store and charging a 

30% revenue fee. 

It was able to attract 500 applications when it launched the App Store. The 

number of applications swelled to 800 during the first weekend and they got 

downloaded over 10 million times. From here on, the number of downloads and 

available applications grew exponentially. On July 7 2011, Apple announced over 

15 billion apps were downloaded from the App Store48.  

Apple controls every aspect of their mobile application market network. They 

designed the market; they have full control over the operating system, the 

hardware and the payment system; they provide comprehensive development 

support. Apple offers mobile application developers an end-to-end environment to 

create and distribute mobile applications. 

iPod touch and iPad 

Four months after the iPhone was released, Apple introduced the iPod touch. The 

iPod touch was positioned between the iPod video and the iPhone, a new high-

end iPod or a cheaper iPhone. The iPod ran the latest version of iOS and was 

updated accordingly to run third party applications49. In January 2010, Apple 

launched the iPad, a multimedia device featured iOS on a large screen. It ran all 

of the apps available on the App store while addressing new customers. 

13.4 Discussion 

With the iPhone, Apple was able to introduce revolutionary product without 

abandoning an already lock-in user-base. ITunes and Safari were essential to 

their strategy. ITunes provided a migration path that decreased iPod users‟ 

switching costs. They could transfer their acquired music and video‟s effortless 

from an iPod to an iPhone. Since the iPhone had an intuitive easy-to use interface, 
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the only serious switching costs left were the initial investment, some accessories 

and switching costs imposed by carriers. Apple tried to compensate this by 

offering a compelling user experience and branding. 

Despite these efforts, serious barriers of adoption still existed, Apple‟s pricing 

decisions, network and application choices were not encouraging adoption. 

However, once these were gone and distribution expanded, iPhone adoption rose 

sharply. Lower prices and added functionality supported by a faster network and 

third party applications, drove iPhone sales50. The introduction of the App Store 

was an incredible success and network effects naturally spurred iPhone adoption. 

Drawing upon The theory, there are a number of reasons that explain this 

success.  

Apple had an installed base of users when it introduced the App Store, giving 

developers a potential market. Apple learned that there existed a substantial 

demand for third party applications and introduced the first end-to-end mobile 

application market. Being in control of almost every aspect surrounding the App 

Store allows apple to provide a great user experience51 – fostering downloads- 

and low developer entry barriers52 - attracting application developers.  

Positive feedback effects took off quickly because there was an installed base and 

strong positive expectations. Expectations were fed by unexpected effectiveness, 

past successes (iPod/iTunes, iMac) and a powerful brand. Strong network effects 

are fostered by low transaction costs, and the fact that consumers appreciate 

application variety53, adds strength to these network effects resulting into an 

exponential use of the App Store.  

Apple employed a reverse razor-and-blade business model to capture value from 

the iTunes and iPod. Instead of selling razors cheap and make money of the 

blades, they sold the variable element cheap and profited from the iPod (Yoffie & 

Slind, 2008). Apple employs the same strategy with the iPhone. The App Store 

runs just about breakeven, the 30% revenue share and small upfront fee gently 

cover expenses54. The App Store clearly functions as a loss leader in order to sell 

more iPhones. 

When Apple introduced the iPod, they recognized the value of digital music and 

found a way to drive hardware sales. When they observed the value consumers 

assigned to iOS applications, they switched their original iPhone business model. 

Initially, Apple exploited their strong position, but later found it more profitable to 
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nurture it by attracting new customers to their ecosystem via easy accessible and 

cheap applications and selling them high margin iPhones. Later, more devices 

where added that ran iOS. The App Store was successful and via more diverse 

products lines, Apple extends its reach and lock-in even more consumers. 

Apple has the ability to impose strong switching costs upon consumers making 

them extremely profitable. Every time an apple customer considers a new 

purchase: a new computer, a tablet, a new smart phone, he has valid incentives 

to purchase an Apple product55. Apple is able to profit from high margins on these 

purchases because Apple also has a strong control over their entire value 

network , turning Apple into one fastest growing smartphone manufacturers 56 

both in sales as in market share.  

13.5 Conclusion 

iOS‟ market presence is evolving modest in terms of market share. Android OS 

profits from a fast diffusion being supported by multiple manufacturers whereas 

Apple develops, produces and distributes each device. Although doubling its 

quarterly sales in one year is quit impressive, Apple appears to be limited by its 

production and distribution capabilities to become the smartphone OS standard.  

Their iPhone 4 release in June 2010 was perceived as a chaotic and aggravating 

experience. Apple‟s Pre-order system broke down due to heavy traffic. 

Nonetheless, pre-orders sold out within the day57. 600,000 units on the first pre-

ordering date made Apple freeze the pre-orders and push back the shipments 

date from June 24 to July 1458. When the device finally went on sale, Apple sold 

over 1.7 million devices59 but missed out on even more sales60. Missing out on 

sales, hurts the Apple brand and drives potential customers to competitive 

platforms. This will result in a weaker Apple ecosystem, and stronger competitive 

platforms.  

Developers are essential to Apple‟s strategy since they determine the 

attractiveness of Apple‟s best selling devices. Apple is inquired to maintain the 

developer profitability61. It has to counter a larger potential market of Android 

users with higher efficiency, and platforms users that are more profitable. To date, 

the App Store has been an overall success and turned IOS into a very profitable 

environment for developers to deploy new applications.  

IOS still enjoys the most developer interest62 due to their great usability and a 

strong dominance on the tablet market. The iPad dominates the tablet market, 
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with 68% of all tablets running iOS. This enhances Apple‟s capabilities of 

attracting developers significantly63. As long as the iPad can dominate the tablet 

market, the iOS platform remains the preferred option for most developers. But 

once this dominance disappears, and competition becomes more intense, iOS will 

be less of a clear choice to deploy new applications, especially if the criticism on 

the approval process persists. 

However it seems Apple is not aiming to become the mobile device-operating 

standard, it is out to advance their profitable business of creating an 

interconnected, personal, digital environment. They would rather set up a 

powerful ecosystem that is very well interconnected, than pursuing widespread 

adoption. With cloud services being launched this appears to be the direction the 

consumer electronics industry is heading. Looking beyond the smartphone market, 

Apple seems to be setting itself up for al long-term strategy that goes beyond 

smartphones domination. However it will be crucial, for them, to remain a 

significant mobile OS competitor, and a powerful force to be reckoned with.  
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14 Google Inc. 

14.1 History  

Google is a software company founded in 1998 by Larry Page and Sergey Brin. 

They were one of the frontrunners of a new business model that develops and 

provides services and software paid by advertisement money. They created an 

business of content and advertising stemming from a superior search engine and 

an innovative way of monetizing through advertisement ( Eisenman & Herman, 

2006).  

Before Google started, search engines users were frustrated. Search algorithms 

were based on the frequency of keyword references. Engines could be spammed 

by adding certain keywords to a website resulting in increasingly irrelevant 

information. Page and Brin introduced their PageRank algorithm that favoured 

pages that were referenced more by other pages. This approach produced more 

reliable results ( Eisenman & Herman, 2006) 

Initially, Google licensed their technologies to third-parties. But in a later stage, 

Google adopted a variant of Overture‟s paid-listings model. Paid listings are short 

text ads identified as “Sponsored Links” generating revenue each time a link was 

clicked on. Because announcements were linked to related searches, they were 

more effective and marketers only paid when their ads were visited (Eisenman & 

Herman, 2006).  

Marketers tended to bid high on popular keywords that were closely related to 

their products. In Overture‟s system, firms could bit on popular keywords that 

were not relevant. As a result, keyword bids were high but click-through rates 

were low. Overture would only receive money if visitors clicked on the sponsored 

link so high bids don‟t necessarily meant high incomes. Google introduced a 

Quality Score that helped to ensure bids generated income. A Quality Score 

consists of factors like, CTR of the keyword, CTR history advertiser, quality of 

landing pages, load time of landing pages, performance of the ad account, 

relevancy, etc.64 The Quality score provides more relevant advertisement, and it 

maximized Google‟s revenues (Eisenman & Herman, 2006). 
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14.2 Business Model 

Google’s mission statement says “Google is in the business of making all the 

world’s information universally accessible and useful65”. Google resides in a two-

sided market. More users generate more advertisers and higher bids. Search 

engine users exhibit positive network externalities on advertisers. More engine 

users result in more potential sales. Advertisers do not exhibit similar effects. 

They rather repel users when their presence is too obvious and harming users‟ 

experience.  

Google‟s Business Model focuses on two pillars:  

 Improving advertisement efficiency 

 Enlarging and securing a user base 

Google charges a cost per click and no fee in advance. This reduces upfront 

investments and lowers advertiser risks. However, usage fees reduce network 

externalities imposed by engine users on advertisers, which is unfavourable to 

Google. Google prefers strong user-to-advertiser externalities because then their 

efforts towards users will be more effective. 

So to increase positive network effects without charging a fixed fee, Google 

maximizes returns on advertisement investments by improving advertisement 

efficiency.  

The 2nd pillar focuses on the user experience. Actions include: 1) improving user 

experience; 2) engaging users; 3) expanding the potential user base. It is 

important to attract and retain users, in order to convince advertisers and reap 

the benefits of the existing network effects. 

Google‟s efforts are focussed on attracting, pleasing and involving users. They try 

to lure them back over and over again. Search engines exhibit no switching 

costs66, so Google assures qualitative, objective search results to lure customers 

and locks them in with their „free‟ software products. (Eisenman & Herman, 2006).  

Search  

Google assures objective and relevant search results at high speed. They try to 

communicate their integrity concerning search results as much as possible, 

stating and delivering non-compromised search results. They state never to 

adjust these results for extra short-term advertisement revenue and they avoid 
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all editorial interference. Most of their R&D is devoted to developing new search 

algorithms and expanding their search domain (Google video, Google scholar…) in 

order to deliver more relevant results, faster. Search is Google‟s focus and it‟s 

what they do well. Google also dedicates many resource to the innovation of their 

servers, increasing speed once more. Google keeps the engine‟s webpage clear 

and simple to create a straightforward user experience. It avoids pop-up and 

flash advertisement in their results and believes advertisement can be as 

effective without67 (Eisenman, & Herman, 2006). 

Google Products 

In an effort to keep users involved, – still being in-line with their mission 

statement- Google expanded their activities away from „just‟ search (Eisenman & 

Herman, 2006). It has created products like Google Earth, Google Maps, Picasa, 

Gmail, Chrome… and provided as much connectivity between them as possible.  

First off, these products make users more committed. They address a variety of 

consumer needs by developing specialized software products, offering them for 

free, accompanied by advertisement (Eisenman & Herman, 2006). Applications 

such as Gmail can easily lock-in a user, overtime. Users get accustomed to the 

interface; their Gmail-address is spread among people, and they collect hundreds 

of mails and contacts in Gmail. Google improves this lock-in effect further by 

interconnecting many of their applications. 

Second, Google applications leverage Google‟s ability to obtain marketing data. 

Google is able to assemble rich profiles of individual users by tracking 

demographics, psychographics and online behaviour. Thereby they can target 

advertisement better and enhance the Search/ CTR efficiency for advertisers 68 

(Eisenman & Herman, 2006).  

Lastly, the products extend Google‟s reach and they enhance internet usage. With 

desktop applications such as Google Earth, Picasa or Google Desktop, Google 

facilitates internet access and profits from increased Internet usage and has 

shown much effort to develop overall usage. Andy Rubin stated at the Mobilize 

2009 conference, “what is good for the Internet, is good for Google. As long as 

the web moves forward, more people access the web and the services become 

are available, globally… that is going to be good for Google. Since our core 

business is advertising.”69 

Mobile Advertisement 
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Predictions indicate mobile advertising spending will rise with a compounded rate 

of 34% from 2009 until 2014. In 2014, this will be a multi-billion dollar market 

which gives Google a good reason to focus their extension efforts on mobile 

Internet70. They envisioned new possibilities that take maximum advantage of the 

mobile device capabilities. Directly calling a firm from a search query, using a 

photo as query input or engaging interactive in-app advertisement are some the 

new advertisement possibilities on mobile devices. This way, Google hopes to 

broaden their user base and usage frequency while targeting their advertisements 

even more specific.  

14.3 Android OS 

Google acquired Android Inc. in 2005 and used its open-source mobile software 

platform as basis for the Android Open Source Project. In October 2008, after 

more than three years of proprietary development, Android OS has been released 

to the public, allowing everyone to contribute to the development and 

improvement of Android. Here, Android‟s technical structure is addressed. 

Android is a software stack for mobile devices that includes an operating system, 

middleware and key applications. The various components are designed as a 

stack on top of a Linux kernel and it is originally designed for cell phones. (Amit 

Kumar Saha, 2008). The Linux kernel, a General Public Licence (GPL) licensed 

software core that has already proven its value in other IT businesses. IT is a 

stable, secure, compact and open software core. It includes hardware drivers; it 

does memory management, process management and includes a network stack. 

On top of the Linux kernel, there are native language libraries that can be 

accessed by developers through an extensible application framework. Android 

applications are written in Java Program Language and run in a virtual machine 

especially designed for android, the Dalvik Virtual Machine. This is a more 

efficient interpreter of the java programming language. It uses less memory and 

energy than a classical JPL interpreter because it can run multiple instances of 

Dalvik at the same time71.  

All layers are released under open source licences. The Linux kernel is released 

under a GPL license. Other layers are released under an Apache Software Licence 

(ASL). ASL is a permissive licence that has been used for many years by the 

open-source software community and has been approved by the Open Source 

Initiative. The ASL licensing attracts handset manufacturers in two ways. 
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The software is free and it is flexible enough to enable device differentiation. The 

open source nature ensures a software package that is reliable and stable 

because anyone can look into the source code72.  

 

Figure 7 Android OS architecture 

 
 

Source: developer.android.com 

Unlike a less permissive licence like GPL, ASL allows android code to be combined 

with proprietary code and commercially exploited without the obligation of 

returning the added code to the community. This provides incentives for licensees 

to innovate and compete. With ASL, manufacturers can generate profits using 

android without drastically changing their business model. They can keep on 

making money by creating and selling new devices with unique features73 74. All 

together, Android OS aspires to be the preferred OS of platform providers. It tries 

to be the cheapest OS option while still offering the performance and flexibility 

needed to develop a competitive unique mobile device. 

14.4 The Android Open Source Project 

The Open Handset Alliance 
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Google has released Android as the flagship project of the Open Handset Alliance. 

The alliance consists of operators, handset manufacturers, semiconductor 

companies, commercialization companies and other software companies. Today, 

the alliance counts 82 technology and mobile companies. Members are committed 

to accelerate innovations and create an inexpensive and better mobile experience. 

They contribute significant amounts of software code, deploy mobile devices or 

support the mobile ecosystem through products and services that will improve 

the availability of the devices (Annex 5). 

Google leads the OHA. It formed, structured and maintains the alliance and 

thereby the Android Open Source Project 75 . Google operates the project 

development and is responsible for the strategic direction of Android as a 

platform and a product.   

In cooperation with a number of OHA core members, Google prepares new official 

platform releases in-house. These are the “n+1”th versions known as Android 1.5 

(Cupcake), 2.0 (Éclair), and 3.0 (Honeycomb). These are stable versions that 

feature new abilities and that are stable enough for consumer usage and adjusted 

to work well with a number of flagship models76. The success of Android depends 

how the OHA can come together to create desirable user experiences. Crucial to 

this are great devices and lively communities that grow the ecosystem. 

Manufacturers and providers are left a great degree of freedom to differentiate. 

Google wants to control possible diversion with the Android trademark77. In order 

to sell a telephone with Android OS, a device manufacturer has to comply to 

Google‟s terms and conditions specified by a non-fragmentation agreement, 

signed by the OHA. Members of the OHA promise not to modify the Android code 

in a non-compatible way, in order to assure interoperability. The objective is to 

keep the android platform from fragmenting into different versions. 

Fragmentation would make it harder for the market to adopt the Android platform 

as the standard OS and it would slowdown mobile internet usage as a whole78. 

The Open Source Comunity 

Next to this, the entire developer community can contribute software code to the 

in public branches. These are experiments of current platform versions and 

upstream projects (Webkit, SDK, kernel, Dalvik,…). During the lifetime of an 

“n+1”th version, a number of adjusted versions is released such as 1.6 (Donut), 

2.2 (FroYo), 2.3 (Gingerbread). Resulting releases are slightly adjusted and 

improved “n+1”th versions, based on community and in-house improvements. 
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Figure 8 Android development tree 

 

Source: developer.android.com 

Community contributions are vital to the development of Android. Exertions not 

only come from the OHA, they come from an entire community of voluntary open 

software developers.  

Google puts great effort in fostering and maintaining a healthy open source 

community since numerous Google products prosper from external input. Google 

is a strong advocate of the open-source movement since many of their products 

incorporate open-source code. Next to this Google contributes to existing open-

source projects, funds others and organizes Open Source events. Large yearly 

conferences, programming competitions and a student-mentoring program are 

some of their more explicit actions.79.  

Furthermore, Google hosts the Android Open Source Project and other projects 

on Google code, a collaboration space for open-source developers. Via Google 

Code and other dedicated platforms80, developers are able to create open source 
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projects, find fellow developers, access a number of tools that simplify 

programming and enhance the code‟s quality, track on projects and other 

developers and much more81. 

By doing this, Google enables the creation of more open-source code on which 

Android and many other Google products run. They nurture future generations of 

programmers and they win community sympathy for being a supporter of the 

open-source community. It is a carefully balanced relationship that Google has 

with the open source community. Google contributes to the community but takes 

plenty from it. The open source community is an essential ally of Google and 

Android, but they tend to be very critical so Google has to develop their 

relationship and open source strategy with great caution82.  

Applications Developers  

Android is open source, so it also allows a lot of freedom for app developers. 

Developers have access to the source code. They can implement and extend their 

ideas. A large open source programmer community provides wide and easy 

accessible support. Application developers don‟t have to pay licensing fees and 

are only subject to the policies of Google while they are able to distribute their 

applications for multiple devices. 

Android app developers choose how and where they offer their applications. 

Google established an Android marketplace through which applications can be 

distributed. Developers can offer their applications on this market against a 30% 

royalty fee and in compliance with Google‟s marketplace policies. They can 

choose to distribute them on alternative markets or through proprietary channels. 

Google assures the existence of at least one decent platform for application 

sharing. However, it appears that Google relies on market forces to regulate this 

aspect, since their Android market shows a rather limited functionality83. 

A third aspect that favours android as an application development platform is that 

applications can be written in Java Programming Language. JPL is reliable, 

generally applicable and relatively easy to learn. Since JPL is already widely 

utilized, learning costs for many developers are moderate and switching to 

Android application development is enhanced.  

14.5 Discussion 

Google‟s main objective is to develop mobile advertisement as fast as possible. 

Google attains their rational of improving advertisement efficiency and enlarging 
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and securing an operative user base. They promote internet usage and create 

innovative new ways of advertising.  

Google has a sincere disadvantage by entering the market late. A year and a half 

after Apple had introduced the IPhone, the first was Android phone was 

introduced. The market was developing fast and present network effects and 

collective switching costs, put Google in an unfavourable starting position.  

The Open Handset Alliance provided the credibility to the project that was crucial 

to attract a critical number of early application developers and form a lively 

Android open source community. With a strong majority of the industry 

supporting the project, Google gathered enough positive expectations to ignite 

adoption.  

Google‟s open strategy allows for great degree of differentiation and competition, 

generating various devices at a fast pace.  Meanwhile, application developers can 

serve a large, rapidly expanding market. Google set advantageous terms to 

recruit numerous and powerful ecosystem members. It was able to reduce 

consumer adoption inertia and expand the market at a fast tempo. Google 

ensured a fast adoption pace and prevented incompatible systems from crowding 

the market. It moves a large part of inter-technology competition to intra-

technology competition on a widely accepted platform that pushes mobile internet 

usage. Being the main-sponsor of the platform, allows Google to branch its 

mobile activities and control the mobile advertising market.  

The open strategy did what was expected, it enabled a fast development and 

adoption. Since its release, Android devices diffused at an incredible pace. With 6 

798 000 units in 2009 augmented to 67 224 500 units in 2010. Android OS 

market share rose from 3,9 to 22,7 in one year (Gartner, February 9 2011) 84. 

Applications pursue the same trend, growing exponentially to more then 200 000 

available applications85.  

14.6 Conclusion 

The future for Android looks bright with a growing number of developers and 

consumers. Android is well on its way to lock in the smartphone market and set 

the operating system standard. There are some concerns that need to be 

addressed by Google before they seriously damage their market position. 

The open structure of the Android platform facilitates fragmentation. Different 

device measurements, different features, customized API‟s, user and operator 
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diversity, are all bases of diversification. Fragmentation complicates every aspect 

of developing new content and applications, from business model readjustment to 

testing new products. It reduces quality, narrows the market, raises costs, 

increases time to market and slows down market growth86.  

Google made the OHA sign a “non-fragmentation agreement” but developers still 

experience increased fragmentation87. Because resources like battery life, small 

screens, small CPU‟s etc. restrain mobile devices. Every element of the system 

has to respond and work together seamlessly, in order to create a good user 

experience. With more devices supporting the Android platform and applications 

becoming increasingly demanding, concerns about fragmentation become more 

relevant. They should be addressed in time, as it already affects developers‟ 

interest88.  

Android an open source project but to control project fragmentation, Google does 

not open many aspects of their governance structure. They provide unequal code 

access; have no publicly available roadmap or transparency of code contribution 

processes. These actions compromise Google‟s commitment to the open source 

community, and they have the potential to endanger the community‟s 

cooperation89.  

A last concern involves Google‟s recent struggles with patent claims. Google is 

largely depended on open software and does not have many proprietary 

licensable patents. The legal landscape in high tech industries consists of settling 

infringements by cross licensing patents. In 2011, the Android has been under 

some heavy attacks from Oracle and Microsoft, who are claiming infringements 

and demanding licensing fees from device manufacturers90. Until now (august 8 

2011), Google has been unable to settle these claims by counterclaims and cross 

licensing. They do not possess the intellectual property to protect their platform. 

If the manufacturers have to pay licensing fees, Android loses an important asset. 

Google might lose its leading position and unload their grip on mobile 

advertisement. 
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15 Research in Motion 

15.1 History 

Mike Lazardis founded Research in Motion in 1984 in Ontario, Canada. RIM 

started as an automation contractor and became a developer of digital wireless 

systems in the early 1990‟s. During this period, they gained much experience in 

setting up wireless email systems. In 1997, RIM commercially released a two-way 

pager, named Inter@ctive Pager that enabled users to send and receive emails. 

The „smart pager‟ featured a QWERTY keyboard and a four-line text display. RIM 

sold the Inter@ctive Pager mainly to large companies as IBM and Panasonic for 

use by their field service representatives91. 

RIM extended their operations in 1999, by setting up the BlackBerry mobile email 

solution that actively transferred emails onto the device. Instead of calling in to 

the corporate server or PC to read new messages, users received a notification 

when new messages arrived. Instead of working with special addresses, they 

could use their regular email address. Users could access their mail effortless and 

quickly respond to them. The technology also allowed Blackberries to synchronize 

a built-in address book and calendar with desktops.92.  

RIM was able to offer a full end-to-end solution to businesses. They combined 

network services, server software, handheld devices and desktop software. The 

ease of use and strong encryption were strong selling propositions, RIM built 

upon over the next years. They added more functionality with features like web 

browsing and telephony. By 2002, approximately 321,000 people and 14,400 

organizations subscribed to BlackBerry93.  

Over the following years, BlackBerry was able to fend-off some powerful 

competition from converged mobile devices that threatened the BlackBerry 

enterprise business and they could profit from elevated consumer interest. By  

the time the iPhone was introduced, RIM had become an important player in the 

smartphone market94.  

15.2 Business Model 

Research in Motion their value offer focuses on the integration of data transport. 

It is mainly directed at enterprises, but scalable to the needs of individuals. They 

offer a complete mobile solution brought together by BlackBerry devices and 
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BlackBerry OS. It consists of mobile devices, mobile device software, desktop 

software, server access, technical support, training and a number of other 

components that improve to the mobile experiences of their corporate and SME 

customers. Individual users are targeted with high-end devices, supporting 

software and data plans. They can buy smartphones, download free desktop 

software to synchronize the phone and subscribe to BlackBerry service plans via 

mobile network providers95.  

The BlackBerry Enterprise Solution is more comprehensive in order to address 

corporate needs and enable personal usage. It is based on the BlackBerry 

Enterprise Server (BES) software and the BlackBerry devices. BES is a 

middleware platform that is used to optimise wireless corporate email delivery, 

enterprise messaging and personal information management tools. BES software 

is compatible with popular email server software such as Windows Exchange, IBM 

Lotus Domino and Novell GroupWise96. The layered architecture of the BES and 

the BlackBerry Mobile Data System (MDS) enables custom management 

applications development and deployment 97 . MDS represents server capacity, 

developer tools and device software that run the applications98. 

RIM enhanced their ecosystem by making their BlackBerry Enterprise Solution 

available at numerous mobile networks and offering a wide range of services99. 

They also assembled independent software vendors, system integrators and 

additional solution providers who offer customized applications and services100. 

RIM brings together all aspects to mobilize a company. They are able to offer out-

of-the-box solutions next to customized solutions that are flexible and have 

powerful security features101. The BlackBerry Enterprise Solution centralizes all IT 

management tasks and distributes corporation content wireless. It makes 

corporation content highly available and easy to manage102 in a cost-effective 

manner. 

 RIM‟s captures most value by selling high margin BlackBerry devices (80,2% of 

all revenues in February 2011) 103  at a premium prices 104 . The ecosystem 

generates smartphone sales and locks in customers. RIM is able to effectively 

lock users into their ecosystem and extract more value by enhancing and 

updating their phones and services on a regular basis. Not only do they lock-in 

consumers via their employers. BlackBerry Internet Services creates significant 

switching costs for individual consumers 105 . Switching costs that stem from 

network providers are now supplemented by switching costs imposed by RIM. 
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However, because RIM‟s end-to-end offer is unique and beneficial to some 

customers, they are less discouraged by the switching costs BlackBerry enforces.  

Figure 9 BlackBerry Enterprise Server architecture 

 

Source: BlackBerry.com 

15.3 BlackBerry OS 

BlackBerry devices currently run BlackBerry OS 7, a proprietary, java-based 

operating system especially designed for BlackBerry devices. Not much is 

published about the operating system‟s underlying structure aside from the 

absolutely necessary information to develop applications. On top of this structure 

there is an internally developed Java Virtual Machine that translates the Java 

code. Both Java ME API‟s and proprietary BlackBerry API‟s can be used to write 

applications 106 . BlackBerry OS supports standard application development 

technologies such as HTML/HTML 5 and Java. BlackBerry also supports hybrid 

applications, called Widgets that are standalone applications based on web 

technology107.  
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Figure 10 BlackBerry OS architecture 

 

Source: BlackBerry.com 

In August 2010, almost 3 years after the iPhone release, BlackBerry launched 

their first mobile device that featured a multi-touch screen. The lack of multi-

touch capabilities crippled the BlackBerry‟s browsing experience, and limited 

mobile applications development. BlackBerry appealed to professionals because of 

their robust hardware and messaging system, but lacked the entertainment 

capabilities that attracted mass-market consumers. Ever since the iPhone opened 

up the market, blackberry is catching up and has failed to fully profit from the 

exponential market growth108109. 

Although BlackBerry OS 6 delivers an enhanced multimedia experience, and 

BlackBerry still possesses a considerable market share, application developers do 

not seem to be very interested in the platform. BlackBerry App World, the 

proprietary application store owned by RIM, offers over 30.000 applications 

whereas Android OS features over 200.000 and the App Store consists of over 

425.000 applications.  

Developer interest has fallen fast during 2011110 and recently, developers started 

to abandon the BlackBerry platform. Main reasons are a steep learning curve and 

high development costs because of device differentiation. Devices come in 

different shapes and sizes, some have touchscreens, and others have a 

thumbwheel, a keyboard or shortcut keys. But all of them run different 

BlackBerry OS versions. Combined with a declining consumer market share, 

developing BlackBerry applications, does not seem to be a profitable activity111. 

The devices are still catching up on competition. Development tools are not 

perceived well by the developer community112. The brand has not been able to 

garner much loyalty or attract recreational users113. Increasingly more and more 
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enterprises adopt iPhone and Android based wireless solutions, eating away RIM‟s 

core business and forcing them to release cross platform versions of BES114. 

15.4 Discussion 

RIM is struggling with competitive pressures from Apple‟s iPhone and Android 

phones. RIM is a closed, proprietary system, but has not managed to create a 

uniform platform for application development. BlackBerry OS systems have failed 

to respond fast and adequate to a rapidly evolving market. BlackBerry OS suffers 

from negative consumer and developer expectations and is slipping into a 

negative spiral of decreasing interest. A negative spiral ignited by unsatisfactory 

consumer experiences, relative to iOS and Android devices, and by low 

profitability for application developers. 

RIM has not been able to transfer its activities successfully from the executive, 

„prosumer‟ market to a mass consumer market. Their absence in the mass 

consumer markets creates opportunities for competitors to attack their core 

business of enterprise solutions. RIM‟s brand loyalty is falling and gradually RIM is 

losing their competitive edge in the enterprise segment. This results in declining 

device margins, RIM‟s most importance source of income. 

Luckily, customers (especially enterprises) and developers bare high switching 

costs. Enterprises have complete wireless communication systems build upon the 

BlackBerry platform. They made investments, built relations, trained their 

personal and are often very much depending on the platform. Individuals are 

locked into a lesser degree bye their BlackBerry Internet Services contracts. 

These overall high switching costs administer some time for RIM to come up with 

solutions for their current weak market position.  

However, there is a downside to these high switching costs. Negative future 

outlooks and high switching costs make new customers more reluctant to join the 

BlackBerry platform. Haunted by negative expectations, barely or moderately 

outperforming the leading platforms will most likely not be enough to turn the 

tides115.  

15.5 Conclusion 

Research in Motion has to create a profitable environment for applications 

developers. It needs a growing user base to turn expectations around and a 

redesign the developer environment. These have become basic requirements to 

compete in the current smartphone market. Once they posses a self-reinforcing 
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application platform, they can leverage their former competitive advantages and 

gain an edge on the competition. 

Research in Motion has a new operating system coming in 2012. The QNX 

operating system already powers the PlayBook tablet and will support the next 

generation of BlackBerry smartphones. The QNX operating system is 

technologically very advanced. It is a scalable, efficient and reliable operating 

system based on a microkernel the enables true multi-tasking on multi-core 

CPU‟s116.  

The QNX should power devices that can compete with Apple, Android and 

Windows Phone 7 devices. How these devices will look or perform is hard to tell 

at this moment. But RIM has developed an emulator for the PlayBook to run 

Android Applications next to BlackBerry Java apps, multiplying the total amount 

of available applications. RIM also released a new SDK for C/C++ application 

development117. A huge drawback is the development of a new BES that is taking 

longer than expected. A lack of BES support could jeopardise the entire launch of 

RIM‟s QNX devices. Their core customers, who depend upon BES, might not be 

willing to wait much longer118.  

RIM has a few cards up their sleeves and a strong, locked-in customer base. But 

with negative expectations targeting RIM, every single customer won or lost is 

crucial. Research in Motion cannot afford any future mistake setting up a new 

ecosystem. 
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16 Nokia 

16.1 History 

Nokia is a Finnish company, founded in 1865. Nokia started as a paper 

manufacturer and evolved into a major industrial force, active in the rubber, 

cable and eventually electronics industry. During the late 1960‟s, Nokia moved to 

become one of the pioneers of mobile communication technology and they 

deployed the first GSM system in 1991. Rubber, cable and consumer electronics 

divisions were abandoned in order to fully concentrate on the emerging mobile 

telecommunication industry. Nokia‟s Core business became manufacturing mobile 

phones and telecommunications systems119. 

Nokia emphasised three key attributes, product innovation, flexibility and rapid 

market responsiveness. They took great interest in customer needs and focused 

their research and development on the entire value chain. Nokia is a co-founder 

of important industry standards such as GSM, WAP, 3G Bluetooth and retained 

the ability to quickly employ these technologies in new devices. Over the years, 

they were able to build a strong brand and establish good relations within the 

telecom industry120.  

16.2 Business Model 

Nokia‟s business model paid off and Nokia became a world leader of the mobile 

phone industry by the beginning of the 21st century. Growing from a paper 

manufacturer to a high-tech telecommunications company, Nokia gained 

experience in strategically manoeuvre in a changing environment121. Their ability 

to transfer their core capabilities to new businesses is the foundation of their 

mobile strategy. 

Nokia was very involved in industry development and their customer focus 

allowed them to identify and act on niche opportunities.  They were able to cause 

industry shifts and gain first-mover advantage. Departing from a niche market 

they would carefully listen to their customers and move to mass markets with 

innovative, well-designed, high-quality products exploiting their early market-

entry. This pre-emptive strategy enables Nokia to leverage a first-mover 

advantage into a sustainable competitive advantage122. 
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The company has strong, mutually beneficial long-term relationships with value 

chain partners. They were actively involved in research and developing of both 

upstream and downstream processes. However, Nokia outsourced the execution 

of these processes, allowing them to focus solely on their core business123. In 

2010, mobile devices and services accounted for over 68% of Nokia‟s operating 

income124.  

16.3 Symbian OS 

Symbian OS is a smartphone operating system based on EPOC OS developed by 

Psion. Symbian was first released on the Ericsson R380 and Nokia 9210 

Communicator in 2000. It is modelled in five layers completed by a Java ME 

engine.  

The base of Symbian OS is a micro kernel extended by a highly adaptable 

services layer that contains low level libraries and frameworks, device drivers, 

and device-driver framework support (xml, file servers…), which provides 

operating system primitives and abstraction frameworks. Symbian is a modular 

operating system that can be easily ported to new specific standard interfaces 

and hardware products125. Leveraging this modularity, allows the OS to keep up 

with fast evolving hardware technology. Flexibility, a large design range and a 

high development speed are important aspects of Symbian OS (Sanchez & 

Manhoney, 2005).  

For example, the top layer is a user interface (UI) framework. This framework 

enables the customization of the UI interface. Manufacturers who license Symbian 

OS could develop a unique graphical user interface (GUI) or they could license a 

GUI developed by a specialist such as UIQ Technology AB, NTT DoCoMo or Nokia. 

Underneath the UI framework is the application services layer. Application 

developers can program web applications in Java ME, Flash Lite, Python, 

Ruby, .NET, or Web Runtime. Native applications are developed Symbian C++. 

The UI framework and the customized GUI mediate all applications. Applications 

are highly dependent on the frameworks supplied by UI variants. Handset 

manufacturers can provide API‟s to integrate the GUI better and extend 

functionality. Symbian is largely responsible for the underlying logic (Morris, 

2007).  
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Figure 11 Symbian OS architecture 

 

Source: Nokiadeveloper.com 

 

Symbian Ecosystem 

In 1998 Nokia, software company Psion and Ericsson founded a joint venture 

named Symbian Ltd. The venture was created to develop and support a new 

mobile operating system, Symbian OS. Nokia envisioned a future smartphone 

market that would be very lucrative. They anticipated the convergence of mobile 

phones with computing. Consequently, they drew parallels with the PC industry, 

which is dominated by two standard controlling firms, Microsoft and Intel (West & 

Wood, 2007).  

Microsoft and Intel dominate the PC industry. Two large companies who 

controlled the two most important standards: the operating system and processor. 

The “Wintel” duopoly grew the market and extract high rents from PC 

manufacturers and software developers. PC-manufacturers have merely become 
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assemblers of commoditized parts, and add little value to the PC (Yoffie, et al; 

2004). 

Nokia, being a device manufacturer, wanted to avoid such a scenario. They 

attracted Psion and industry leader Ericsson to set an industry wide OS standard. 

The standard was developed, supported and controlled by Symbian ltd, a Psion 

spin off. The ecosystem, composed of handset manufacturers, hardware 

components suppliers, user interface companies, software developers, 

consultancies and network operators was structured to prevent power 

consolidation and maximize differentiation on an industry wide platform (West & 

Wood, 2007).  

Handset manufacturers controlled the ecosystem. They were represented in a 

“supervisory board” and set licensing terms and conditions. They allocated the 

largest part of Symbian‟s resources, which depended on handset manufacturers. 

Symbian was bounded by resources and not able to deliver adequate support for 

both component suppliers and software developers at the same time. Support 

was necessary because neither of the environments provided the means for 

autonomous, profitable growth (West & Wood, 2007).  

To prevent divided technical leadership and reduce the threat of new competitors 

entering, the platform was partly open to most ecosystem members. Component 

suppliers, network providers and application developers relied on Symbian Ltd. 

and the device manufacturers for information and support. Information exchange 

between those partners was regulated and limited. Multiple sub-platforms existed 

and slowed down all innovative processes. Application development was further 

impeded by security measures imposed by network operators, long learning times 

and high development costs due to the Symbian C++ custom language and 

mixed platform control (West & Wood, 2007).  

Symbian became the dominant smartphone OS. Supporting over 60% of the 

device sold worldwide in 2007. An estimated 77,6 million devices were shipped 

during that year, approximately 78% were Nokia devices. Symbian was able to 

set an industry standard however the aspired exponential growth was held up126. 

Meanwhile Symbian had a weak market position in the US smartphone market 

that was controlled by Research in Motion. After Apple disturbed the market, 

Symbian‟s deficiencies were exposed and the ecosystem was not able to keep up 

with the competition. Its Market share fell and members bridged to other 
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platforms127. Entrenched by their installed base, Nokia tried to turn the tides by 

buying Symbian stocks in 2008 and license the OS as open source software128 

and merging user interfaces. This plan proved a failure and more members left 

the ecosystem leading to a future cooperation with Microsoft and gradually 

abandoning Symbian129. 

16.4 Discussion 

Symbian‟s mobile phone strategy is based on the exploitation of a first movers‟ 

advantage. Entering the market in a niche segment and successfully expanding to 

majority adopters by making use of their gained experience. Nokia has excellent 

innovation and manufacturing capabilities and aimed for intra-platform 

competition. They needed a common, non-proprietary platform to compete on, 

while maintaining enough freedom to diversify.  

The Symbian platform was open towards devices manufacturers. And partly open 

for other ecosystem members. Nokia made sure they were able to capture 

significant value from the ecosystem in the long run. But the measurements that 

enabled this, prevented the formation of a healthy ecosystem. Nokia set up an 

unsustainable ecosystem that needed constant support and help from the 

sponsors to grow.  

Symbian helped Nokia to accomplish the first part of their strategy. It established 

a smartphone market dominated by a non-threatening operating system and 

Nokia was dominating competition on this platform. However, Symbian failed to 

successfully transfer Nokia‟s 1st mover advantage to mass consumers. It could 

not fully leverage their capabilities and deliver an experience that appealed to 

those customers.  

Multiple sub platforms, restricted source code access and information sharing 

slowed hardware innovation down and hindered market growth. If hardware 

development is to slow, then the deployment rate of new devices will be to low. 

Their prices will remain too high for too long in order to attract enough new 

customers, to grow the market and create a profitable application developer 

business. 

Software developer profitability is crucial to set off positive feedback. Symbians 

ecosystem deficiencies affected the platform‟s profitability badly. A steep learning 

curve, troubling security compliances and multiple sub-platforms raised 

development costs. Network providers imposed high switching costs on 
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customers and controlled all data traffic. Neither Symbian nor Nokia delivered a 

user experience that customers would value high enough to switch network 

providers. Network providers held a monopoly on subscriber access. Applications 

were sold through provider portals and developers had to give up more then half 

of there revenues. Combined with relative high development costs, application 

development was not particularly profitable.  

IOS and Android attacked these weaknesses, were able to gain a foothold in the 

market and overthrow Symbian‟s dominance. When Apple entered the market, it 

was able to unlock the monopoly on subscriber access, by-pass the provider 

portals and stimulate application profitability. At the same time, they decreased 

developer costs by offering one integrated system. Android entered shortly after 

Apple and outperformed Symbian on the manufactures side by making the entire 

source accessible to everyone involved in the ecosystem, for free. IOS and 

Android-based devices developed the mass consumer market and captured it fast. 

They basically undermined Nokia‟s entire strategy by aggressively changing the 

market rules and preventing Nokia from exploiting their 1st mover advantage. 

Nokia was left behind on a platform that was perceived as inferior, unable to 

attract new developers or manufactures. Nokia was forced to take drastic 

measures, and eventually, it announced a partnership with Microsoft to build 

Windows Phone 7 devices130.  
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17 Microsoft 

17.1 History and Business Model 

Bill Gates founded PC industry giant Microsoft in 1975, which deployed its first 

operating system, MS-DOS 1.0 on an IBM PC in 1982. His understanding of this 

emerging business led him to assess the importance of applications correctly. 

Gates assembled numerous independent software firms to work on the MS-DOS 

platform and by 1984, MS-DOS had achieved a 85% market share. In 1990, 

Microsoft introduced a MS-DOS based graphical operating system. Windows 3.0 

offered an advanced graphical user interface while being backward compatible 

with DOS programs. It moved forward without abandoning it‟s installed base of 

users and software developers, by consistently upgrading its operating system 

(Yoffie, et al; 2004). 

Microsoft gained a strong position because of a superior offer of third party 

applications. Then, it locked in customers further by taking over and controlling 

windows productivity applications such as Excel, Word and Outlook. This put them 

in direct competition with one of the most valuable assets of their platform, third-

party software applications. Microsoft had to carefully balance their activities, 

supporting the independent software developer community on the one hand, and 

aggressively expand there proprietary application offerings on the other hand. 

(Yoffie et al, 2004). 

Microsoft also had to maintain and foster their relations with hardware 

manufacturers in order to grow the PC market without endangering their 

dominant position. They provided the necessary tools and information to drive 

hardware innovation and sales. They protected their dominant position with 

tactical pricing policies and critical limitations on information and technology 

access.  (Yoffie et al, 2004). Microsoft shared control with Intel. Together they 

had control over the strategic direction and pace of the PC platform. Both 

preferred a gradual evolution and did everything in their power to prevent a 

market disruption that would create opportunities and shake up market positions. 

17.2 Windows Mobile 

Microsoft entered the wireless industry in 1996 with Windows CE running on small 

laptops called Handheld PC‟s. Later, in 2000, with their Pocket PC 2000 operating 

system. An OS based on Windows CE131 adapted and optimized for supporting 
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handheld PDA‟s. Devices that run Pocket PC 2000 had large touch screens that 

functioned with styluses. They were big and heavy, but relatively advanced for 

that time. Microsoft designed and marketed Pocket PC 2000 as an extension of 

their windows franchise and targeted businesses and executives. The Devices 

featured a user interface that resembled Windows operating systems and 

leveraged resized windows applications such as Pocket Word, Pocket Excel, and 

Pocket Outlook to gain an advantage on Palm OS132.  

Mobile devices became more convergent. PDA‟s picked up phone capabilities and 

Phone‟s picked up data capabilities. Microsoft renamed their Pocket PC software 

„Windows Mobile‟ in 2003133. Windows Mobile is a highly customizable platform 

based on Windows CE. Device manufacturers and operators could work together 

and release custom windows mobile devices. These could range from large 

touchscreen PDA‟s to small keyboard enable smartphones with very limited 

capabilities. Devices only had to comply with a few basic requirements. They 

could also decide whether they provided updates for their devices or not 134 . 

Granting this freedom, Microsoft attracted a network of OEM‟s stemming from the 

PC industry or network providers135. 

Application development was encouraged by integrating support for the 

accessible Microsoft .NET Compact Framework. An extensible development 

platform, derived from the popular .NET application framework. Developers could 

use familiar development tools, such as Visual Studio, to create applications that 

could be connected to enterprise server software like Microsoft Exchange Server 

and Microsoft SQL Server 136 . Overtime, many OS versions and devices were 

circulating. Finding and installing applications was not very user-friendly. 

Applications were spread around on the web, mostly provided by licensees. They 

were available in different extensions that required different installation 

processes137. And not all applications were fixed to work since they were not 

necessarily optimized for one specific model. 

Nonetheless, Microsoft had set up a large, thriving network surrounding Windows 

Mobile. In the fourth quarter of 2004 over 1,3 million shipments were recorded 

counting for a 48,1% market share of the PDA market138. 

However unconnected PDA devices were losing ground to converged mobile 

phones139. People seemed to appreciate the permanent connectivity and phone 

abilities the smartphones offered over powerful bulky PDA devices. PDA users 

carried two devices, a mobile phone and a PDA. One device was used for instant 
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messaging and calling, and one device to access the Internet, email, and other 

content. Most found this inconvenient and were willing to scarify extensive 

capabilities for the convenience of one device and permanent connectivity. Also 

mobile carriers could sponsor smartphones, making the initial purchase 

cheaper140.  

By the end of 2005, Microsoft found itself in a difficult position. It captured a 

5.5% market share in a market dominated by Symbian141. Large mobile phone 

manufacturers Nokia, Ericsson, Siemens and Matsushita had already clustered 

around Symbian. This left Microsoft with a smaller number of strong, potential 

partners and an OS that wasn‟t originally designed for smartphones. It had to 

refocus their wireless strategy and gain upon a serious lag in market share.  

It took Microsoft until mid-2007 to come up with answer for the Symbian 

domination. Windows Mobile 6 was a well-received improvement of their previous 

operating systems. Unfortunately, Microsoft did not manage to revolutionize their 

mobile platform142. Six months after Windows Mobile 6 was released, the iPhone 

disrupted the smartphone market and later Android took it over. Microsoft 

answered with a number of updates but these proofed inadequate 143  and 

Windows Mobile was pushed into obscurity.  

17.3 Windows Phone 7 

In October 2010, Microsoft discontinued Windows Mobile and released Windows 

Phone 7 (WP7). The new platform is more closed then previous versions. It 

grants manufacturers and providers less freedom to develop and integrate the 

device. Microsoft keeps control of the intuitive UI and API‟s. Licensees can make 

minor changes, but the overall user experience rests in windows hands. 

Manufactures can add a limited number of custom apps, choose the default 

Internet Explorer search engine and install Direct3D Drivers144. 

WP7 is tightly integrated with Microsoft‟s online services. Microsoft Live ID 

combines al these services on windows phone, enabling smooth access to 

contacts and email via Windows Live, Office Live, Zune, Xbox Live, Pictures, Sky 

Drive and the Apps Marketplace. The press, who mentioned a great user 

experience and a fresh, inventive user interface received the tightly controlled 

platform positively145.  

Again Microsoft focuses on third-party applications. This time, the updating 

procedure and applications distribution is centralized. Application developers can 
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offer applications in the Apps Marketplace owned by Microsoft against a 

99$ subscription fee and 30% royalty on all sales146. The application development 

still happens in the .NET framework strengthened by Microsoft Silverlight support. 

Silverlight is a development platform that takes advantage of the .NET framework 

and enables complex, visual dynamic applications147. To increase Windows Phone 

7 applications further, Microsoft released an API mapping tool that facilitates 

porting iOS applications to the Windows Phone platform148  

Lastly, Microsoft announced a partnership agreement with Nokia to set-up a new 

global mobile ecosystem. Nokia will produce hardware devices incorporating 

Windows Phone and add some standard key applications and services to the 

platform. Nokia will pay royalties to Microsoft and receive al large lump sum from 

Microsoft to strengthen their cash position and spur R&D on devices. With Nokia, 

Microsoft landed a very strong partner to help them catch up on Android and 

iPhone149. 

17.4 Discussion 

Microsoft misjudged the future of mobile computing when it first moved to the 

wireless market. It believed the mobile market would develop from increasingly 

smaller computers and acted accordingly. Following their vision, Microsoft was 

able to leverage key applications, experience and relationships from the PC 

industry in the PDA market. However, consumers were more interested in 

enhanced mobile phones than smaller, less capable computers.  

By the time Microsoft switched their focus, Nokia dominated the existing 

smartphone market by setting an industry-wide standard platform with other 

large manufacturers. Symbian was growing relatively slow but locked in the 

mobile market. Microsoft lagged and struggled with a platform and ecosystem 

that was not fit to radically overthrow Symbian. A spectacular performance 

improvement was needed to convince customers, who were accustomed to 

Symbian and Nokia. This basically meant Microsoft had to disrupt a slowly 

maturing market. But Microsoft was hesitant and not equipped to leave the 

Windows Mobile platform or radically change it. It kept on improving the user 

experience of their incumbent platform and eventually caught up and surpassed 

Symbian‟s performance early 2007. 

Trying to beat Symbian‟s OS on this one front, Microsoft paid less attention to 

application development and deployment issues that arose. Microsoft had 

released a number of different Windows Mobile versions of each update destined 
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for different classes of devices. Device manufacturers used their freedom. They 

tried to diversify themselves and fragmented the platform. Applications were 

spread across the web in different extensions targeting different devices. This was 

a platform that was not suitable to stimulate application usage.  

When Apple entered and changed the market environment. It exposed Microsoft‟s 

incoherent ecosystem and showed precisely what applications can mean for a 

mobile platform. Microsoft was competed out of the market. It did not have a 

strong user base or solid ecosystem and its market share was falling quickly. But 

this market disruption also created new opportunities for a new Microsoft platform. 

They learned from their previous mistakes, and offered a more closed, 

competitive platform, backed by their former number one competitor, Nokia.  

17.5 Conclusion: Nokia - Microsoft partnership 

On September 2011 Nokia and Microsoft announced a close partnership to set up 

a new mobile ecosystem. Both companies learned over the past years that a 

viable, sustainable ecosystem was a crucial aspect of the new mobile business. 

Both companies believe that joining their complementary strengths will create 

such a system. 

Microsoft brings a competitive operating system with Windows Phone 7 that 

works well with all windows services. The operating system is released with a 

solid, widespread application development environment. Nokia offers excellent 

hardware, a global distribution network and a large installed base. Nokia also 

brings their excellent mapping services to the ecosystem. These will enable 

powerful location base application and improve Microsoft‟s Bing search engine and 

AdCenter. Nokia still has a strong presence in developing countries where 

competition is less fierce and setting up licensing agreements and infrastructure 

costs a significant amount of money and time150. 

Microsoft‟s new platform needs credibility and a user base to jumpstart the 

attraction of developers. Nokia is a strong worldwide brand that can add an 

amount of credibility and positive expectations to the new project. Their 

widespread presence is a strong argument for developers to join the ecosystem. 

However, Nokia has a special status within the ecosystem. It can influence 

platform specifications to their advantage and it is granted more freedom to 

customize their devices then other manufacturers. Fair intra-platform competition 

seems comprised. Nokia is in a position to make up of most of the Windows 

Phone devices, possibly putting off more device manufacturers151.  
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By joining the Windows Phone 7 ecosystem, Nokia regains the possibility to focus 

on the creation of great devices. Microsoft has a great platform and application 

development environment that enables such devices. Nokia was able to negotiate 

a more powerful position then other OEM‟s. They have more sources of income 

and more possibilities to differentiate. Microsoft can also offer a gateway to the 

US market; a place Nokia was never able to get traction. On the other hand, 

Nokia has to transfer their entire Symbian network. This creates more 

opportunities and is a valid reason for partners and customers to discontinue their 

relationships with Nokia. The first results of the Nokia-Microsoft collaboration are 

highly anticipated and devices should arrive early 2012.  
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18  General Conclusion 

A comparison between the smartphone operating system war and the PC 

operating system war seems straightforward. In both systems the operating 

system is indispensable and its success is driven by applications. Windows 

showed how a platform sponsor could successfully win the market by 

emphasizing application development and encourage competition between 

hardware manufacturers. Both Nokia and Windows entered the mobile market 

with a slightly adjusted strategy. Both considered applications as valuable and 

encouraged competition by allowing a degree of freedom for the manufacturers to 

diversify. Nokia held control and funding with the hardware manufacturers. 

Microsoft allowed more freedom for hardware manufacturers then it did in the PC 

industry.  

But Mobile devices are inherently different from PC‟s. PC‟s have superfluous 

specifications for most mass consumer applications. They have large screens, fast 

CPU‟s, and strong graphic capabilities. Smartphones are limited in resources and 

benefit more from an integrated approach. Nokia and Microsoft‟s initial 

approaches did not effectuate this very well, leading to a fragmentation that 

discredited the users‟ experience. A focus on the integration of all components is 

indispensible to compete.  

Another essential condition to compete in the smartphone OS market is the 

possession of a lively and large application network. Applications contribute an 

incredible amount of value to a platform and are indispensible in today‟s 

smartphone market. The two best-positioned operating platforms, iOS and 

Android, rely on a steady growing application developer base. They have put 

effort in creating a profitable environment for them to deploy applications and 

thereby encouraged network effects. Research in Motion released solid, well-

working devices but could not establish a network of applications developers and 

lost customers due to the lack of applications. 

Both Microsoft and RIM announced the release of adaptor technologies that would 

allow them to tap into the applications offers of both iOS and Android. Microsoft 

will facilitate porting iOS applications and RIM has developed an emulator that 

runs Android apps. If they succeed in their efforts then it becomes very easy for 
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application developers to multi-home. Application networks effects will decrease 

and the industry rearranged.   

Platforms that comply with these two conditions can compete on other elements.  

Apple has beautiful interconnected set of products that elevate the iPhone and 

create a beloved user experience. Apple benefits from a strong emotional brand, 

which reinforces consumer lock-in. Google has a large reach with numerous 

devices entering the market every month. These devices range from very cheap 

and simple to expensive and advanced, addressing multiple consumers segments. 

Google has a massive assortment of software products that can work well with 

android devices. These can move the Android mobile experience beyond the 

mobile phone and upgrade the smartphone user experience. Research in Motion 

can play out their strong business solutions and lock-in customers via employers. 

The Microsoft-Nokia platform can profit from a combination an innovative, high 

performance hardware and the Microsoft services that are connected and 

integrated with Windows. Being the number one PC platform, this is a potentially 

huge future asset. 

For now competition still remains focussed on applications. Android and Apple 

dominate, but the market is still growing fast and both leaders leave room for 

opportunities. Android has to deal with fragmentation issues, their open source 

community and aggressive legal attacks. Apple manages a very closed ecosystem. 

Apple is doing well as a device manufacturer but they leave plenty of room for 

more open competitors to annex consumers and challenge the frontrunners. The 

smartphone war is not over yet and is still there to be won. 
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19 Appendix 

19.1 Apendix 1 – An extract from Apple annual report. 

Source: Anual report Apple Inc., 2010. Available at:  

<http://files.shareholder.com/downloads/AAPL/1309219758x0x461502/19ecf031-e284-

4b01-9131-4ebbabc128fb/AAPL_Q2FY11_10Q_04.21.11.pdf>  

 

 

http://files.shareholder.com/downloads/AAPL/1309219758x0x461502/19ecf031-e284-4b01-9131-4ebbabc128fb/AAPL_Q2FY11_10Q_04.21.11.pdf
http://files.shareholder.com/downloads/AAPL/1309219758x0x461502/19ecf031-e284-4b01-9131-4ebbabc128fb/AAPL_Q2FY11_10Q_04.21.11.pdf
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19.2 Apendix 2 – An overview of Apple product iterations  

Source: http://support.apple.com/kb/HT1353#scrollwheel 

iPod touch (4th generation) 

iPod touch (4th generation) is available in a 8 GB, 32 GB, or 64 GB configuration. It has two built-in 

cameras and is available in white and black. 

iPod nano (6th generation) 

iPod nano (6th generation) is available in six colors in a 8 GB or 16 GB configuration. 

iPod nano (PRODUCT) RED Special Edition is available only from the Apple Store, in 8 GB or 16 GB 

configuration. Apple contributes a portion of each iPod nano (PRODUCT) RED Special Edition purchase 

to the Global Fund to fight HIV/AIDS in Africa. 

iPod shuffle (4th generation) 

iPod shuffle (4th generation) is available in five colors in a 2 GB configuration. 

iPod shuffle (3rd generation Late 2009) 

iPod shuffle (3rd generation Late 2009) is available in 5 colors in a 2 GB or 4 GB configuration. 

The iPod shuffle (3rd generation Late 2009) also comes in a Special Limited Edition 4 GB model only 

available from the Apple Store. It comes in polished stainless steel. 

iPod classic 160 GB (Late 2009) 

The iPod classic 160 GB (Late 2009) is a hard drive-based iPod featuring a large, widescreen color 

display, a Click Wheel, and the capability of displaying photos and videos. Like other models, it uses 

USB for syncing. The iPod classic is available in silver and black, and has an anodized aluminum and 

polished stainless steel enclosure. 

iPod touch (3rd generation) 

iPod touch (3rd generation) features a 3.5-inch (diagonal) widescreen multi-touch display and 32 GB 

or 64 GB flash drive. You can browse the web with Safari and watch YouTube videos with Wi-Fi. You 

can also search, preview, and buy songs from the iTunes Wi-Fi Music Store on iPod touch. 

The iPod touch (3rd generation) can be distinguished from iPod touch (2nd generation) by looking at 

the back of the device. In the text below the engraving, look for the model number. iPod touch (2nd 

generation) is model A1288, and iPod touch (3rd generation) is model A1318. 

iPod nano (5th generation) 

The iPod nano (5th generation) is available in 8 GB or 16 GB capacity and comes in 9 colors. 

The iPod nano (5th generation) is distinguished from previous iPod nano models by: 

 Its taller screen when compared to iPod nano (4th generation) 

 Its polished anodized aluminum finish 

 The inclusion of a camera and microphone on the back of the device 
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iPod shuffle (3rd generation) 

iPod shuffle (3rd generation) includes a single 3-position switch that toggles between off, play in 

order, and shuffle similar to the original iPod shuffle. It also includes a headphone port that also is 

used to for connecting to a computer's USB port as well as a clip similar to the iPod shuffle (2nd 

generation). iPod shuffle (3rd generation) is smaller that either of the previous two models and has 

one status light compared with two on previous generations of iPod shuffle. 

iPod classic (120 GB) 

The iPod classic (120 GB) is a hard drive-based iPod featuring a large, widescreen color display, a 

Click Wheel, and the capability of displaying photos and videos. Like other models, it uses USB for 

syncing. The iPod classic is available in silver and black, and has an anodized aluminum and polished 

stainless steel enclosure. 

iPod touch (2nd generation) 

iPod touch (2nd generation) features a 3.5-inch (diagonal) widescreen multi-touch display and 8 GB, 

16 GB, or 32 GB flash drive. You can browse the web with Safari and watch YouTube videos with Wi-

Fi. You can also search, preview, and buy songs from the iTunes Wi-Fi Music Store on iPod touch. 

The iPod touch (2nd generation) can be distinguished from previous iPod touch models by its 

contoured design and oval shaped antennae cover in the back upper left corner. 

iPod touch 

iPod touch features a 3.5-inch (diagonal) widescreen multi-touch display and 8 GB, 16 GB, or 32 GB 

flash drive. You can browse the web with Safari and watch YouTube videos on the first-ever Wi-Fi 

iPod. You can also search, preview, and buy songs from the iTunes Wi-Fi Music Store on iPod touch. 

 

iPod classic 

The iPod classic is a hard drive-based iPod (80 GB or 160 GB) featuring a large, widescreen color 

display, a Click Wheel, and the capability of displaying photos and videos. Like other models, it uses 

USB for syncing. The iPod classic is available in silver and black, and has an anodized aluminum and 

polished stainless steel enclosure. 

You can distinguish the iPod classic from the iPod (5th generation) by the last three digits of the serial 

number. The iPod classic serial number's last three digits will be one of the following: Y5N, YMU, YMV, 

and YMX. 

iPod nano (4th generation) 

The iPod nano (4th generation) is available in 8 GB or 16 GB capacity and comes in 9 colors. 
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The iPod nano (4th generation) is distinguished from previous iPod nano models by: 

 Its taller screen 

 Its curved surface 

 Its oval shape when seen from the top or bottom 

 The inclusion of an accelerometer that is used by the Shake feature. 

iPod nano (3rd generation) 

The iPod nano (3rd generation) is available in 4 GB or 8 GB capacity, and comes in 5 colors. 

iPod nano (3rd generation) is distinguished from previous iPod nano models by: 

 Its wider screen 

 Hold switch location on the bottom 

 Its ability to play video 

You can also distinguish the iPod nano (3rd generation) by the last three digits of the serial number. 

The iPod nano (3rd generation) serial number's last three digits will be one of the following: YOP, 

YOR, YXR, YXT, YXV, YXX. 

iPod (5th generation Late 2006)—also known as iPod with video or Fifth Generation iPod 

You can distinguish the iPod (5th generation Late 2006) from the original iPod (5th generation) by the 

last three digits of the serial number. The iPod (5th generation Late 2006) serial number's last three 

digits will be one of the following: V9K, V9P, V9M, V9R, V9L, V9N, V9Q, V9S, WU9, WUA, WUB, WUC, 

and X3N. The Fifth Generation U2 Special Edition iPod (30 GB Late 2006) serial number's last three 

digits are W9G. 

iPod (5th generation)—also known as iPod with video or Fifth Generation iPod 

The iPod (5th generation) is a a hard drive-based iPod featuring a large, widescreen color display, a 

Click Wheel, and the capability of displaying photos and videos. Like iPod nano, it uses USB for 

syncing and comes in white and black. 

iPod nano (2nd generation) 

iPod nano (2nd generation) is distinguished from other models by: 

 Its smaller size. 

 Its colors. 

 The dock connector and headphones port are both located on the bottom of the unit. 

The iPod nano (PRODUCT) RED Special Edition is an iPod nano (2nd generation) available in red and 

with a 4 GB or 8 GB drive capacity. With each iPod nano (PRODUCT) RED purchased, $10 from the 

sale goes directly to the Global Fund to fight AIDS in Africa. 

iPod nano 

iPod nano is smaller than iPod mini and has a color screen and a Click Wheel but has flash memory 

instead of a hard drive. Song and photo syncing only occurs over USB 2 (not FireWire). iPod nano 

comes in white and black. The capacity of the iPod nano is engraved on the back of the case (1 GB, 2 

GB, or 4 GB). 

http://support.apple.com/kb/HT2907
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The dock connector (1) and headphone jack (2) are both on the bottom of the iPod nano. 

 

iPod shuffle (2nd generation) 

iPod shuffle (2nd generation) is smaller than the original iPod shuffle and has no USB connector. 

You can distinguish the iPod shuffle (2nd generation Early 2008) 2 GB from previous models by the 

last three characters of the serial number. The iPod shuffle (2nd generation Early 2008) 2 GB serial 

number‟s last three characters will be one of the following: 1ZH, 1ZK, 1ZM, 1ZP, 1ZR. 

iPod shuffle 

iPod shuffle is smaller than iPod mini and has no display. There are LED lights on the front and back. 

The capacity of the drive is engraved on the front USB connector. 

 

iPod mini 

iPod mini is distinguished from other models by: 

 Its smaller size. 

 Its colors. 

 The Hold switch, which is on the top-left side.  

 The Click Wheel's button labels, which are on the wheel itself.  

iPod mini (2nd generation) 

The iPod mini (2nd generation) models are distinguished from the original iPod mini models by: 

 Hard drive size engraved on back of unit.  

 Click Wheel text color matches iPod mini (2nd generation) color 

iPod with color display 

iPod and iPod photo are now one and the same, with every white iPod boasting a full-color display. 

They continue to have the same controls as iPod (Click Wheel) but now all models have a color display 

like iPod photo - ideal for viewing album artwork and playing slideshows. These are considered fourth 

generation models along with iPod (Click Wheel). 

iPod (Click Wheel) 
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iPod (Click Wheel) models have a Click Wheel like the iPod mini, but are larger and the hold switch is 

on the top-right side. iPod (Click Wheel) models have a monochrome display. iPod (Click Wheel) is 

referred to as the fourth generation iPod. 

 

iPod Special Edition U2 

The iPod Special Edition U2 is a standard iPod model with certain external differences including: Black 

plastic exterior, red Click Wheel, signatures of the U2 band members engraved on the back, and "iPod 

Special Edition U2" engraved on the back. The first model was based an iPod (Click Wheel) with a 20 

GB hard drive. In June 2005 a new version of the iPod Special Edition U2 was introduced that was 

based on an iPod with color display Generation iPod . These are both also considered fourth 

generation iPod models. In June 2006, a new version of the iPod Special Edition U2 was introduced 

that is based on a Fifth Generation iPod (also known as iPod with video) with a 30 GB hard drive. In 

Sept 2006 a model based on the Fifth Generation iPod (30 GB Late 2006) was introduced. You can 

distinguish Fifth Generation U2 Special Edition iPod (Late 2006) from the Fifth Generation U2 Special 

Edition iPod by the last three digits of the serial number. The Fifth Generation U2 Special Edition iPod 

(30 GB Late 2006) serial number's last three digits are W9G. 

iPod Special Edition Harry Potter 

The iPod Special Edition Harry Potter is a standard iPod model with the Hogwarts Crest engraved on 

the back: 

The first model was based an iPod with color display with a 20 GB hard drive. In October 2005 a new 

version of the iPod Special Edition Harry Potter was introduced that was based on an Fifth Generation 

iPod with a 30 GB hard drive. 

iPod photo (also known as iPod with color display) 

iPod photo models are functionally and visually identical to the iPod with color display (see above 

photo). 

iPod (dock connector) 

iPod (dock connector) models have a dock connector as illustrated here. 

 

Newer iPod models like iPod (Click Wheel) and iPod mini also have a dock connector, but the iPod 

(dock connector) has a touch wheel instead of a Click Wheel and the four control buttons are above 

the touch wheel. iPod (dock connector) models are referred to as third generation iPod models. 

 

iPod (touch wheel) 

http://support.apple.com/kb/HT1353#clickwheel
http://support.apple.com/kb/HT1353#colordisplay
http://support.apple.com/kb/HT1353#ipodfifth
http://support.apple.com/kb/HT1353#colordisplay
http://support.apple.com/kb/HT1353#ipodfifth
http://support.apple.com/kb/HT1353#ipodfifth
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All iPod (touch wheel) models have a FireWire port cover. Scroll wheel models don't, and dock 

connector models don't have a FireWire port. The iPod (touch wheel) model controls look similar to 

the iPod (scroll wheel) but the touch wheel itself does not turn. iPod (touch wheel) models are 

considered second generation iPod models. The top of an iPod (touch wheel) model is shown here: 

FireWire port cover 

1. FireWire port 

2. Headphones port 

3. Hold switch 

4.  

iPod (Scroll wheel) 

iPod (scroll wheel) models have a scroll wheel that physically turns. The controls (Play, Menu, Next, 

Previous) appear in a circle around the wheel. iPod (scroll wheel) models are referred to as first 

generation iPod models. 
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Apendix 3 – Most valuable brands 2011 
Source: Millward Brown, 2011. Most valuable brands. Available at: 

<http://www.millwardbrown.com/Libraries/Optimor_BrandZ_Files/2011_BrandZ_Top100e

port.sflb.ashx>

 

 

http://www.millwardbrown.com/Libraries/Optimor_BrandZ_Files/2011_BrandZ_Top100eport.sflb.ashx
http://www.millwardbrown.com/Libraries/Optimor_BrandZ_Files/2011_BrandZ_Top100eport.sflb.ashx
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Apendix 4 – The American customer satisfaction index. 

Source: The american customer satisfaction index, 2011. Available at: 

<http://www.theacsi.org/index.php?option=com_content&view=article&id=210:a

csi-scores-september&catid=14&Itemid=265>  

 

 

 

 

 

 

 

http://www.theacsi.org/index.php?option=com_content&view=article&id=210:acsi-scores-september&catid=14&Itemid=265
http://www.theacsi.org/index.php?option=com_content&view=article&id=210:acsi-scores-september&catid=14&Itemid=265
http://www.theacsi.org/index.php?option=com_content&view=article&id=210:acsi-scores-september&catid=14&Itemid=265


114 

 

19.3 Apendix 5 – Apache License 

Source:  Apache, 2004. Apache software license. Available at: 

<http://www.apache.org/licenses/LICENSE-2.0.txt> 

Apache License 

                           Version 2.0, January 2004 

                        http://www.apache.org/licenses/ 

 

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION 

 

   1. Definitions. 

 

      "License" shall mean the terms and conditions for use, reproduction, 

      and distribution as defined by Sections 1 through 9 of this document. 

 

      "Licensor" shall mean the copyright owner or entity authorized by 

      the copyright owner that is granting the License. 

 

      "Legal Entity" shall mean the union of the acting entity and all 

      other entities that control, are controlled by, or are under common 

      control with that entity. For the purposes of this definition, 

      "control" means (i) the power, direct or indirect, to cause the 

      direction or management of such entity, whether by contract or 

      otherwise, or (ii) ownership of fifty percent (50%) or more of the 

      outstanding shares, or (iii) beneficial ownership of such entity. 

 

      "You" (or "Your") shall mean an individual or Legal Entity 

      exercising permissions granted by this License. 

 

      "Source" form shall mean the preferred form for making modifications, 

      including but not limited to software source code, documentation 

      source, and configuration files. 

 

      "Object" form shall mean any form resulting from mechanical 

      transformation or translation of a Source form, including but 

      not limited to compiled object code, generated documentation, 

      and conversions to other media types. 

 

      "Work" shall mean the work of authorship, whether in Source or 

      Object form, made available under the License, as indicated by a 

      copyright notice that is included in or attached to the work 

      (an example is provided in the Appendix below). 

 

      "Derivative Works" shall mean any work, whether in Source or Object 

      form, that is based on (or derived from) the Work and for which the 

      editorial revisions, annotations, elaborations, or other modifications 

      represent, as a whole, an original work of authorship. For the purposes 

      of this License, Derivative Works shall not include works that remain 

      separable from, or merely link (or bind by name) to the interfaces of, 

      the Work and Derivative Works thereof. 

 

      "Contribution" shall mean any work of authorship, including 

      the original version of the Work and any modifications or additions 

      to that Work or Derivative Works thereof, that is intentionally 

      submitted to Licensor for inclusion in the Work by the copyright owner 

      or by an individual or Legal Entity authorized to submit on behalf of 

      the copyright owner. For the purposes of this definition, "submitted" 

      means any form of electronic, verbal, or written communication sent 

      to the Licensor or its representatives, including but not limited to 

      communication on electronic mailing lists, source code control systems, 

      and issue tracking systems that are managed by, or on behalf of, the 

      Licensor for the purpose of discussing and improving the Work, but 

      excluding communication that is conspicuously marked or otherwise 

      designated in writing by the copyright owner as "Not a Contribution." 

 

      "Contributor" shall mean Licensor and any individual or Legal Entity 

      on behalf of whom a Contribution has been received by Licensor and 

      subsequently incorporated within the Work. 

 

   2. Grant of Copyright License. Subject to the terms and conditions of 

      this License, each Contributor hereby grants to You a perpetual, 

http://www.apache.org/licenses/LICENSE-2.0.txt
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      worldwide, non-exclusive, no-charge, royalty-free, irrevocable 

      copyright license to reproduce, prepare Derivative Works of, 

      publicly display, publicly perform, sublicense, and distribute the 

      Work and such Derivative Works in Source or Object form. 

 

   3. Grant of Patent License. Subject to the terms and conditions of 

      this License, each Contributor hereby grants to You a perpetual, 

      worldwide, non-exclusive, no-charge, royalty-free, irrevocable 

      (except as stated in this section) patent license to make, have made, 

      use, offer to sell, sell, import, and otherwise transfer the Work, 

      where such license applies only to those patent claims licensable 

      by such Contributor that are necessarily infringed by their 

      Contribution(s) alone or by combination of their Contribution(s) 

      with the Work to which such Contribution(s) was submitted. If You 

      institute patent litigation against any entity (including a 

      cross-claim or counterclaim in a lawsuit) alleging that the Work 

      or a Contribution incorporated within the Work constitutes direct 

      or contributory patent infringement, then any patent licenses 

      granted to You under this License for that Work shall terminate 

      as of the date such litigation is filed. 

 

   4. Redistribution. You may reproduce and distribute copies of the 

      Work or Derivative Works thereof in any medium, with or without 

      modifications, and in Source or Object form, provided that You 

      meet the following conditions: 

 

      (a) You must give any other recipients of the Work or 

          Derivative Works a copy of this License; and 

 

      (b) You must cause any modified files to carry prominent notices 

          stating that You changed the files; and 

 

      (c) You must retain, in the Source form of any Derivative Works 

          that You distribute, all copyright, patent, trademark, and 

          attribution notices from the Source form of the Work, 

          excluding those notices that do not pertain to any part of 

          the Derivative Works; and 

 

      (d) If the Work includes a "NOTICE" text file as part of its 

          distribution, then any Derivative Works that You distribute must 

          include a readable copy of the attribution notices contained 

          within such NOTICE file, excluding those notices that do not 

          pertain to any part of the Derivative Works, in at least one 

          of the following places: within a NOTICE text file distributed 

          as part of the Derivative Works; within the Source form or 

          documentation, if provided along with the Derivative Works; or, 

          within a display generated by the Derivative Works, if and 

          wherever such third-party notices normally appear. The contents 

          of the NOTICE file are for informational purposes only and 

          do not modify the License. You may add Your own attribution 

          notices within Derivative Works that You distribute, alongside 

          or as an addendum to the NOTICE text from the Work, provided 

          that such additional attribution notices cannot be construed 

          as modifying the License. 

 

      You may add Your own copyright statement to Your modifications and 

      may provide additional or different license terms and conditions 

      for use, reproduction, or distribution of Your modifications, or 

      for any such Derivative Works as a whole, provided Your use, 

      reproduction, and distribution of the Work otherwise complies with 

      the conditions stated in this License. 

 

   5. Submission of Contributions. Unless You explicitly state otherwise, 

      any Contribution intentionally submitted for inclusion in the Work 

      by You to the Licensor shall be under the terms and conditions of 

      this License, without any additional terms or conditions. 

      Notwithstanding the above, nothing herein shall supersede or modify 

      the terms of any separate license agreement you may have executed 

      with Licensor regarding such Contributions. 

 

   6. Trademarks. This License does not grant permission to use the trade 

      names, trademarks, service marks, or product names of the Licensor, 

      except as required for reasonable and customary use in describing the 

      origin of the Work and reproducing the content of the NOTICE file. 
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   7. Disclaimer of Warranty. Unless required by applicable law or 

      agreed to in writing, Licensor provides the Work (and each 

      Contributor provides its Contributions) on an "AS IS" BASIS, 

      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or 

      implied, including, without limitation, any warranties or conditions 

      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A 

      PARTICULAR PURPOSE. You are solely responsible for determining the 

      appropriateness of using or redistributing the Work and assume any 

      risks associated with Your exercise of permissions under this License. 

 

   8. Limitation of Liability. In no event and under no legal theory, 

      whether in tort (including negligence), contract, or otherwise, 

      unless required by applicable law (such as deliberate and grossly 

      negligent acts) or agreed to in writing, shall any Contributor be 

      liable to You for damages, including any direct, indirect, special, 

      incidental, or consequential damages of any character arising as a 

      result of this License or out of the use or inability to use the 

      Work (including but not limited to damages for loss of goodwill, 

      work stoppage, computer failure or malfunction, or any and all 

      other commercial damages or losses), even if such Contributor 

      has been advised of the possibility of such damages. 

 

   9. Accepting Warranty or Additional Liability. While redistributing 

      the Work or Derivative Works thereof, You may choose to offer, 

      and charge a fee for, acceptance of support, warranty, indemnity, 

      or other liability obligations and/or rights consistent with this 

      License. However, in accepting such obligations, You may act only 

      on Your own behalf and on Your sole responsibility, not on behalf 

      of any other Contributor, and only if You agree to indemnify, 

      defend, and hold each Contributor harmless for any liability 

      incurred by, or claims asserted against, such Contributor by reason 

      of your accepting any such warranty or additional liability. 

 

   END OF TERMS AND CONDITIONS 

 

   APPENDIX: How to apply the Apache License to your work. 

 

      To apply the Apache License to your work, attach the following 

      boilerplate notice, with the fields enclosed by brackets "[]" 

      replaced with your own identifying information. (Don't include 

      the brackets!)  The text should be enclosed in the appropriate 

      comment syntax for the file format. We also recommend that a 

      file or class name and description of purpose be included on the 

      same "printed page" as the copyright notice for easier 

      identification within third-party archives. 

 

   Copyright [yyyy] [name of copyright owner] 

 

   Licensed under the Apache License, Version 2.0 (the "License"); 

   you may not use this file except in compliance with the License. 

   You may obtain a copy of the License at 

 

       http://www.apache.org/licenses/LICENSE-2.0 

 

   Unless required by applicable law or agreed to in writing, software 

   distributed under the License is distributed on an "AS IS" BASIS, 

   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied. 

   See the License for the specific language governing permissions and 

   limitations under the License. 
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Apendix 6 – Open Handset Alliance FAQ 

Source: <http://www.openhandsetalliance.com/oha_faq.html> 

 

What is the Open Handset Alliance™? 
The Open Handset Alliance is a group of 84 technology and mobile companies who have come 

together to accelerate innovation in mobile and offer consumers a richer, less expensive, and better 

mobile experience. Together we have developed Android™, the first complete, open, and free mobile 

platform. We are committed to commercially deploy handsets and services using the Android Platform.  

What types of companies are in the Open Handset Alliance? 
All parts of the mobile ecosystem are represented in the Alliance. Members include mobile operators, 

handset manufacturers, semiconductor companies, software companies, and commercialization 

companies. The current list of members can be found here.  

What have members of the Alliance committed to? 
All members of the Alliance have committed to making the initial version of the platform a commercial 

success. Some companies have contributed significant intellectual property to the Alliance that will be 

released under the Apache v2 Open Source license. Others are working to make sure their chipsets 

support the platform. Handset manufacturers and mobile operators are working to develop handsets 

based on the platform. Commercialization partners are working with the industry to support the 

platform via a professional services model.  

Why is an open platform good for consumers? 
Consumers will see cheaper and more innovative mobile devices and services, which will inevitably 

feature more engaging, easier-to-use interfaces — as well as a rich portfolio of applications.  

Why is an open platform good for mobile operators? 
The overall cost of handsets will be lower and mobile operators will have complete flexibility to 

customize and differentiate their product lines. Furthermore, they will see much more rapid innovation 

in handsets and in services.  

Why is an open platform good for handset manufacturers? 
Handset manufacturers will benefit from lower software BOM (bill of material) costs and faster time-

to-market for handsets. In addition, they will have greater flexibility to customize and differentiate their 

product offerings.  

Why is an open platform good for semiconductor companies? 
As cellphone-on-a-chip becomes closer to reality, semiconductor companies will need access to more 

sophisticated software that takes advantage of the enhanced features of these solutions. The processors 

of tomorrow will be multi-core and have access to shared peripherals such as 3D graphics, signal 

processor cores and dedicated blocks for multi media acceleration, etc. Without support for these 

peripherals in the platform, semiconductor companies have no clear way to give 3rd party developers 

access to this enhanced functionality. An open platform helps semiconductor companies add support 

for their newest products in a timely manner.  

Why is an open platform good for software companies? 
An open platform allows for simplified integration of software components into a complete mobile 

platform, and the lower acquisition cost of the mobile platform will increase the ability of handset 

manufacturers to invest in high value and differentiated software components.  

Why is an open platform good for developers? 
Developers will be able innovate rapidly because they will have comprehensive API access to handset 

capabilities that are web-ready. They will experience increased productivity because they will have 

comprehensive and easy-to-use developer tools. And because open source offers a deeper 

understanding of the underlying mobile platform, they can better optimize their applications. Finally, 

the distribution and commercialization of mobile apps will be less expensive and easier.  

Who can join the Open Handset Alliance? 
The Open Handset Alliance brings together companies in the mobile ecosystem that each contribute to 

the effort in various ways. We welcome companies willing to make serious and ongoing contributions 

to openness in the mobile world.  

Who do we contact to learn about joining the Open Handset Alliance? 
Email us at info@openhandsetalliance.com  

http://www.openhandsetalliance.com/oha_faq.html 

 

http://www.openhandsetalliance.com/oha_faq.html
http://www.openhandsetalliance.com/oha_members.html
mailto:info@openhandsetalliance.com
http://www.openhandsetalliance.com/oha_faq.html
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19.4 Apendix 7 – Applications Developer agreement   

Source: <http://www.openhandsetalliance.com/tos.html> 

 

1. The Open Handset Alliance, Google, and You  
1.1 Google is a member of the Open Handset Alliance and owns, maintains and operates the Open 

Handset Alliance Website as a contribution to the Alliance.  

1.2 Your use of products, software, services and websites in connection with the Open Handset 

Alliance website (referred to collectively as the "Services" in this document) is subject to the terms of a 

legal agreement between you and Google. "Google" means Google Inc., a Delaware corporation with 

principal place of business at 1600 Amphitheatre Parkway, Mountain View, CA 94043, United States. 

This document explains how the agreement is made up, and sets out some of the terms of that 

agreement.  

1.3 Unless otherwise agreed in writing with Google, your agreement with Google will include the 

terms and conditions set out in this document. These are referred to below as the "Alliance Website 

Terms." Some of the Services provided through the Open Handset Alliance Website may include their 

own terms and conditions. Your agreement with Google will also include these terms and conditions, 

referred to below as the "Additional Terms." Where Additional Terms apply to a Service, these will be 

accessible for you to read either within, or through your use of, that Service.  

1.4 The Alliance Website Terms, together with any Additional Terms, form a legally binding 

agreement between you and Google in relation to your use of the Services. It is important that you take 

the time to read them carefully. This legal agreement is referred to below as the "Terms."  

1.5 If there is any contradiction between the Additional Terms and the Alliance Website Terms, then 

the Additional Terms shall take precedence in relation to those specific Services to which they apply.  

2. Accepting the Terms  

2.1 In order to use the Services, you must first agree to the Terms. You may not use the Services if you 

do not accept the Terms.  

2.2 You can accept the Terms by:  

 (A) clicking to accept or agree to the Terms, where this option is made available to you in the 
user interface for any Service; or  

 (B) by actually using the Services. In this case, you understand and agree that Google will treat 

your use of the Services as acceptance of the Terms from that point onwards.  

2.3 You may not use the Services and may not accept the Terms if (a) you are not of legal age to form a 

binding contract with Google, or (b) you are a person barred from receiving the Services under the laws 

of the United States or other countries including the country in which you are resident or from which 

you use the Services.  

2.4 Before you continue, you should print off or save a local copy of the Alliance Website Terms for 

your records.  

3. Language of the Terms  

3.1 Where Google has provided you with a translation of the English language version of the Terms, 

then you agree that the translation is provided for your convenience only and that the English language 

versions of the Terms will govern your relationship with Google.  

3.2 If there is any contradiction between what the English language version of the Terms says and what 

a translation says, then the English language version shall take precedence.  

4. Provision of the Services by Google  
4.1 Google has subsidiaries and affiliated legal entities around the world ("Subsidiaries and 

Affiliates"). Sometimes, these companies will be providing the Services to you on behalf of Google. 

You acknowledge and agree that Subsidiaries and Affiliates will be entitled to provide the Services to 

you.  

4.2 Google is constantly innovating in order to provide the best possible experience for its users. You 

acknowledge and agree that the form and nature of the Services that Google provides may change from 

time to time without prior notice to you.  

http://www.openhandsetalliance.com/tos.html
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4.3 As part of this continuing innovation, you acknowledge and agree that Google may stop 

(permanently or temporarily) providing the Services (or any features within the Services) to you or to 

users generally at Google's sole discretion, without prior notice to you. You may stop using the 

Services at any time. You do not need to specifically inform Google when you stop using the Services.  

4.4 You acknowledge and agree that if Google disables access to your account, you may be prevented 

from accessing the Services, your account details or any files or other content that is contained in your 

account.  

4.5 You acknowledge and agree that while Google may not currently have set a fixed upper limit on the 

number of transmissions you may send or receive through the Services or on the amount of storage 

space used for the provision of any Service, such fixed upper limits may be set by Google at any time, 

at Google's sole discretion.  

5. Use of the Services by You  
5.1 In order to access certain Services, you may be required to provide information about yourself 

(such as identification or contact details) as part of the registration process for the Service, or as part of 

your continued use of the Services. You agree that any registration information you give to Google will 

always be accurate, correct and up to date.  

.2 You agree to use the Services only for purposes that are permitted by (a) the Terms and (b) any 

applicable law, regulation or generally accepted practices or guidelines in the relevant jurisdictions 

(including any laws regarding the export of data or software to and from the United States or other 

relevant countries).  

5.3 You agree not to access (or attempt to access) any of the Services by any means other than through 

the interface that is provided by Google, unless you have been specifically allowed to do so in a 

separate agreement with Google. You specifically agree not to access (or attempt to access) any of the 

Services through any automated means (including use of scripts or web crawlers) and shall ensure that 

you comply with the instructions set out in any robots.txt file present on the Services.  

5.4 You agree that you will not engage in any activity that interferes with or disrupts the Services (or 

the servers and networks which are connected to the Services).  

5.5 Unless explicitly permitted to do so by Google, you agree that you will not reproduce, duplicate, 

copy, sell, trade or resell the Services for any purpose.  

5.6 You agree that you are solely responsible for (and that Google has no responsibility to you or to 

any third party for) any breach of your obligations under the Terms and for the consequences 

(including any loss or damage which Google may suffer) of any such breach.  

6. Your Passwords and Account Security  
6.1 You agree and understand that you are responsible for maintaining the confidentiality of any 

passwords associated with any account you use to access the Services.  

6.2 Accordingly, you agree that you will be solely responsible to Google for all activities that occur 

under your account.  

6.3 If you become aware of any unauthorized use of your password or of your account, you agree to 

notify Google immediately at http://www.google.com/support/accounts/bin/answer.py?answer=48601.  

7. Privacy and Your Personal Information  

7.1 For information about Google's data protection practices with respect to the Open Handset Alliance 

Website, please read the Open Handset Alliance Website privacy policy at 

http://www.openhandsetalliance.com/privacy.html. This policy explains how Google treats your 

personal information, and protects your privacy, when you use the Services.  

7.2 You agree to the use of your data in accordance with Google's privacy policies.  

8. Content in the Services  

8.1 You understand that all information (such as data files, written text, computer software, music, 

audio files or other sounds, photographs, videos or other images) which you may have access to as part 

of, or through your use of, the Services are the sole responsibility of the person from which such 

content originated. All such information is referred to below as the "Content."  

8.2 You should be aware that Content presented to you as part of the Services, including but not limited 

to advertisements in the Services and sponsored Content within the Services may be protected by 

intellectual property rights which are owned by the sponsors or advertisers who provide that Content to 

Google (or by other persons or companies on their behalf). You may not modify, rent, lease, loan, sell, 

distribute or create derivative works based on this Content (either in whole or in part) unless you have 

been specifically told that you may do so by Google or by the owners of that Content, in a separate 

agreement.  

http://www.google.com/support/accounts/bin/answer.py?answer=48601
http://www.openhandsetalliance.com/privacy.html
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8.3 Google reserves the right (but shall have no obligation) to pre-screen, review, flag, filter, modify, 

refuse or remove any or all Content from any Service.  

8.4 You understand that by using the Services you may be exposed to Content that you may find 

offensive, indecent or objectionable and that, in this respect, you use the Services at your own risk.  

8.5 You agree that you are solely responsible for (and that Google has no responsibility to you or to 

any third party for) any Content that you create, transmit or display while using the Services and for the 

consequences of your actions (including any loss or damage which Google may suffer) by doing so.  

9. Proprietary Rights  

9.1 You acknowledge and agree that Google (or Google's licensors) own all legal right, title and 

interest in and to the Services, including any intellectual property rights which subsist in the Services 

(whether those rights happen to be registered or not, and wherever in the world those rights may exist). 

You further acknowledge that the Services may contain information which is designated confidential 

by Google and that you shall not disclose such information without Google's prior written consent.  

9.2 Unless you have agreed otherwise in writing with Google, nothing in the Terms gives you a right to 

use any of Google's trade names, trade marks, service marks, logos, domain names, and other 

distinctive brand features.  

9.3 If you have been given an explicit right to use any of these brand features in a separate written 

agreement with Google, then you agree that your use of such features shall be in compliance with that 

agreement, any applicable provisions of the Terms, and Google's brand feature use guidelines as 

updated from time to time. These guidelines can be viewed online at 

http://www.google.com/permissions/guidelines.html (or such other URL as Google may provide for 

this purpose from time to time).  

9.4 Other than the limited license set forth in Section 11, Google acknowledges and agrees that it 

obtains no right, title or interest from you (or your licensors) under these Terms in or to any Content 

that you submit, post, transmit or display on, or through, the Services, including any intellectual 

property rights which subsist in that Content (whether those rights happen to be registered or not, and 

wherever in the world those rights may exist). Unless you have agreed otherwise in writing with 

Google, you agree that you are responsible for protecting and enforcing those rights and that Google 

has no obligation to do so on your behalf.  

9.5 You agree that you shall not remove, obscure, or alter any proprietary rights notices (including 

copyright and trade mark notices) that may be affixed to or contained within the Services.  

9.6 Unless you have been expressly authorized to do so in writing by Google, you agree that in using 

the Services, you will not use any trade mark, service mark, trade name, logo of any company or 

organization in a way that is likely or intended to cause confusion about the owner or authorized user 

of such marks, names or logos.  

10. License from Google  

10.1 Google gives you a personal, worldwide, royalty-free, non-assignable and non-exclusive license to 

use the software provided to you by Google as part of the Services as provided to you by Google 

(referred to as the "Software" below). This license is for the sole purpose of enabling you to use and 

enjoy the benefit of the Services as provided by Google, in the manner permitted by the Terms.  

10.2 You may not (and you may not permit anyone else to) copy, modify, create a derivative work of, 

reverse engineer, decompile or otherwise attempt to extract the source code of the Software or any part 

thereof, unless this is expressly permitted or required by law, or unless you have been specifically told 

that you may do so by Google, in writing.  

10.3 Unless Google has given you specific written permission to do so, you may not assign (or grant a 

sub-license of) your rights to use the Software, grant a security interest in or over your rights to use the 

Software, or otherwise transfer any part of your rights to use the Software.  

11. Content License from You  

11.1 You retain copyright and any other rights you already hold in Content that you submit, post or 

display on or through the Services. By submitting, posting or displaying the content you give Google a 

perpetual, irrevocable, worldwide, royalty-free, and non-exclusive license to reproduce, adapt, modify, 

translate, publish, publicly perform, publicly display and distribute any Content that you submit, post 

or display on or through the Services unless otherwise agreed to in writing between you and Google. 

This license is for the sole purpose of enabling Google to display, distribute and promote the Services 

and may be revoked for certain Services as defined in the Additional Terms of those Services.  

11.2 You agree that this license includes a right for Google to make such Content available to other 

companies, organizations or individuals with whom Google has relationships for the provision of 

syndicated services, and to use such Content in connection with the provision of those services.  
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11.3 You understand that Google, in performing the required technical steps to provide the Services to 

our users, may (a) transmit or distribute your Content over various public networks and in various 

media; and (b) make such changes to your Content as are necessary to conform and adapt that Content 

to the technical requirements of connecting networks, devices, services or media. You agree that this 

license shall permit Google to take these actions.  

11.4 You confirm and warrant to Google that you have all the rights, power and authority necessary to 

grant the above license.  

12. Ending Your Relationship With Google  

12.1 The Terms will continue to apply until terminated by either you or Google as set out below.  

12.2 If you want to terminate your legal agreement with Google, you may do so by (a) notifying 

Google at any time, (b) closing your accounts for all of the Services that you use, where Google has 

made this option available to you, and (c) ceasing your use of all of the Services. Your notice should be 

sent, in writing, to Google's address, which is set out at the beginning of these Terms.  

12.3 Google may at any time, terminate its legal agreement with you if:  

 (A) you have breached any provision of the Terms (or have acted in 

manner which clearly shows that you do not intend to, or are unable to 

comply with the provisions of the Terms); or  

 (B) Google is required to do so by law (for example, where the provision of 

the Services to you is, or becomes, unlawful); or  

 (C) the partner with whom Google offered the Services to you has 

terminated its relationship with Google or ceased to offer the Services to 

you; or  

 (D) Google is transitioning to no longer providing the Services to users in 

the country in which you are resident or from which you use the service; 

or  

 (E) the provision of the Services to you by Google is, in Google's opinion, 

no longer commercially viable.  

12.4 Nothing in this Section shall affect Google's rights regarding provision of Services under Section 

4 of the Terms.  

12.5 When these Terms come to an end, all of the legal rights, obligations and liabilities that you and 

Google have benefited from, been subject to (or which have accrued over time whilst the Terms have 

been in force) or which are expressed to continue indefinitely, shall be unaffected by this cessation, and 

the provisions of paragraph 19.7 shall continue to apply to such rights, obligations and liabilities 

indefinitely.  

13. EXCLUSION OF WARRANTIES  

13.1 NOTHING IN THESE TERMS, INCLUDING SECTIONS 13 AND 14, SHALL EXCLUDE OR 

LIMIT GOOGLE'S WARRANTY OR LIABILITY FOR LOSSES WHICH MAY NOT BE 

LAWFULLY EXCLUDED OR LIMITED BY APPLICABLE LAW. SOME JURISDICTIONS DO 

NOT ALLOW THE EXCLUSION OF CERTAIN WARRANTIES OR CONDITIONS OR THE 

LIMITATION OR EXCLUSION OF LIABILITY FOR LOSS OR DAMAGE CAUSED BY 

NEGLIGENCE, BREACH OF CONTRACT OR BREACH OF IMPLIED TERMS, OR 

INCIDENTAL OR CONSEQUENTIAL DAMAGES. ACCORDINGLY, ONLY THE LIMITATIONS 

WHICH ARE LAWFUL IN YOUR JURISDICTION WILL APPLY TO YOU AND OUR 

LIABILITY WILL BE LIMITED TO THE MAXIMUM EXTENT PERMITTED BY LAW.  

13.2 YOU EXPRESSLY UNDERSTAND AND AGREE THAT YOUR USE OF THE SERVICES IS 

AT YOUR SOLE RISK AND THAT THE SERVICES ARE PROVIDED "AS IS" AND "AS 

AVAILABLE."  

13.3 IN PARTICULAR, GOOGLE, ITS SUBSIDIARIES AND AFFILIATES, AND ITS 

LICENSORS DO NOT REPRESENT OR WARRANT TO YOU THAT:  

 (A) YOUR USE OF THE SERVICES WILL MEET YOUR REQUIREMENTS,  

 (B) YOUR USE OF THE SERVICES WILL BE UNINTERRUPTED, TIMELY, 

SECURE OR FREE FROM ERROR,  

 (C) ANY INFORMATION OBTAINED BY YOU AS A RESULT OF YOUR USE OF 

THE SERVICES WILL BE ACCURATE OR RELIABLE, AND  
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 (D) THAT DEFECTS IN THE OPERATION OR FUNCTIONALITY OF ANY 

SOFTWARE PROVIDED TO YOU AS PART OF THE SERVICES WILL BE 

CORRECTED.  

13.4 ANY MATERIAL DOWNLOADED OR OTHERWISE OBTAINED THROUGH THE USE OF 

THE SERVICES IS DONE AT YOUR OWN DISCRETION AND RISK AND THAT YOU WILL 

BE SOLELY RESPONSIBLE FOR ANY DAMAGE TO YOUR COMPUTER SYSTEM OR OTHER 

DEVICE OR LOSS OF DATA THAT RESULTS FROM THE DOWNLOAD OF ANY SUCH 

MATERIAL.  

13.5 NO ADVICE OR INFORMATION, WHETHER ORAL OR WRITTEN, OBTAINED BY YOU 

FROM GOOGLE OR THROUGH OR FROM THE SERVICES SHALL CREATE ANY 

WARRANTY NOT EXPRESSLY STATED IN THE TERMS.  

13.6 GOOGLE FURTHER EXPRESSLY DISCLAIMS ALL WARRANTIES AND CONDITIONS 

OF ANY KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE 

IMPLIED WARRANTIES AND CONDITIONS OF MERCHANTABILITY, FITNESS FOR A 

PARTICULAR PURPOSE AND NON-INFRINGEMENT.  

14. LIMITATION OF LIABILITY  

14.1 SUBJECT TO OVERALL PROVISION IN PARAGRAPH 13.1 ABOVE, YOU EXPRESSLY 

UNDERSTAND AND AGREE THAT GOOGLE, ITS SUBSIDIARIES AND AFFILIATES, AND 

ITS LICENSORS SHALL NOT BE LIABLE TO YOU FOR:  

 (A) ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL CONSEQUENTIAL OR 

EXEMPLARY DAMAGES THAT MAY BE INCURRED BY YOU, HOWEVER 

CAUSED AND UNDER ANY THEORY OF LIABILITY. THIS SHALL INCLUDE, 

BUT NOT BE LIMITED TO, ANY LOSS OF PROFIT (WHETHER INCURRED 

DIRECTLY OR INDIRECTLY), ANY LOSS OF GOODWILL OR BUSINESS 

REPUTATION, ANY LOSS OF DATA SUFFERED, COST OF PROCUREMENT OF 

SUBSTITUTE GOODS OR SERVICES, OR OTHER INTANGIBLE LOSS;  

 (B) ANY LOSS OR DAMAGE THAT MAY BE INCURRED BY YOU, INCLUDING 

BUT NOT LIMITED TO LOSS OR DAMAGE AS A RESULT OF: 

o (I) ANY RELIANCE PLACED BY YOU ON THE COMPLETENESS, 

ACCURACY OR EXISTENCE OF ANY ADVERTISING, OR AS A RESULT 

OF ANY RELATIONSHIP OR TRANSACTION BETWEEN YOU AND ANY 

ADVERTISER OR SPONSOR WHOSE ADVERTISING APPEARS ON 

THE SERVICES;  

o (II) ANY CHANGES WHICH GOOGLE MAY MAKE TO THE SERVICES, 

OR FOR ANY PERMANENT OR TEMPORARY CESSATION IN THE 

PROVISION OF THE SERVICES (OR ANY FEATURES WITHIN THE 

SERVICES);  

o (III) THE DELETION OF, CORRUPTION OF, OR FAILURE TO STORE, 

ANY CONTENT AND OTHER COMMUNICATIONS DATA MAINTAINED 

OR TRANSMITTED BY OR THROUGH YOUR USE OF THE SERVICES;  

o (III) YOUR FAILURE TO PROVIDE GOOGLE WITH ACCURATE 

ACCOUNT INFORMATION;  

o (IV) YOUR FAILURE TO KEEP YOUR PASSWORD OR ACCOUNT 
DETAILS SECURE AND CONFIDENTIAL.  

14.2 THE LIMITATIONS ON GOOGLE'S LIABILITY TO YOU IN PARAGRAPH 14.1 ABOVE 

SHALL APPLY WHETHER OR NOT GOOGLE HAS BEEN ADVISED OF OR SHOULD HAVE 

BEEN AWARE OF THE POSSIBILITY OF ANY SUCH LOSSES ARISING.  

15. Copyright and Trademark Policies  
15.1 It is Google's policy to respond to notices of alleged copyright infringement that comply with 

applicable international intellectual property law (including, in the United States, the Digital 

Millennium Copyright Act) and to terminating the accounts of repeat infringers. Details of Google's 

policy can be found at http://www.google.com/dmca.html.  

http://www.google.com/dmca.html
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15.2 Google operates a trademark complaints procedure with respect to Google's advertising business, 

details of which can be found at http://www.google.com/tm_complaint.html.  

16. Advertisements  

16.1 Some of the Services are supported by advertising revenue and may display advertisements and 

promotions. These advertisements may be targeted to the content of information stored on the Services, 

queries made through the Services or other information.  

16.2 The manner, mode and extent of advertising by Google on the Services are subject to change 

without specific notice to you.  

16.3 In consideration for Google granting you access to and use of the Services, you agree that Google 

may place such advertising on the Services.  

17. Other Content  

17.1 The Services may include hyperlinks to other web sites or content or resources. Google may have 

no control over any web sites or resources which are provided by companies or persons other than 

Google.  

17.2 You acknowledge and agree that Google is not responsible for the availability of any such external 

sites or resources, and does not endorse any advertising, products or other materials on or available 

from such web sites or resources.  

17.3 You acknowledge and agree that Google is not liable for any loss or damage which may be 

incurred by you as a result of the availability of those external sites or resources, or as a result of any 

reliance placed by you on the completeness, accuracy or existence of any advertising, products or other 

materials on, or available from, such web sites or resources.  

18. Changes to the Terms  
18.1 Google may make changes to the Alliance Website Terms or Additional Terms from time to time. 

When these changes are made, Google will make a new copy of the Alliance Website Terms available 

at http://www.openhandsetalliance.com/tos.html and any new Additional Terms will be made available 

to you from within, or through, the affected Services.  

18.2 You understand and agree that if you use the Services after the date on which the Alliance 

Website Terms or Additional Terms have changed, Google will treat your use as acceptance of the 

updated Alliance Website Terms or Additional Terms.  

19. General Legal Terms  

19.1 Sometimes when you use the Services, you may (as a result of, or through your use of the 

Services) use a service or download a piece of software, or purchase goods, which are provided by 

another person or company. Your use of these other services, software or goods may be subject to 

separate terms between you and the company or person concerned. If that case, the Terms do not affect 

your legal relationship with these other companies or individuals.  

19.2 The Terms constitute the whole legal agreement between you and Google and govern your use of 

the Services (but excluding any services which Google may provide to you under a separate written 

agreement), and completely replace any prior agreements between you and Google in relation to the 

Services.  

19.3 You agree that Google may provide you with notices, including those regarding changes to the 

Terms, by email, regular mail, or postings on the Services.  

19.4 You agree that if Google does not exercise or enforce any legal right or remedy which is contained 

in the Terms (or which Google has the benefit of under any applicable law), this will not be taken to be 

a formal waiver of Google's rights and that those rights or remedies will still be available to Google.  

19.5 If any court of law, having the jurisdiction to decide on this matter, rules that any provision of 

these Terms is invalid, then that provision will be removed from the Terms without affecting the rest of 

the Terms. The remaining provisions of the Terms will continue to be valid and enforceable.  

19.6 You acknowledge and agree that each member of the group of companies of which Google is the 

parent shall be third party beneficiaries to the Terms and that such other companies shall be entitled to 

directly enforce, and rely upon, any provision of the Terms that confers a benefit on (or rights in favor 

of) them. Other than this, no other person or company shall be third party beneficiaries to the Terms.  

19.7 The Terms, and your relationship with Google under the Terms, shall be governed by the laws of 

the State of California without regard to its conflict of laws provisions. You and Google agree to 

submit to the exclusive jurisdiction of the courts located within the county of Santa Clara, California to 

resolve any legal matter arising from the Terms. Notwithstanding this, you agree that Google shall still 

be allowed to apply for injunctive remedies (or an equivalent type of urgent legal relief) in any 

jurisdiction.  

November 5, 2007  

http://www.openhandsetalliance.com/tos.html
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