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Abstract 
 

Very strong incentives for developing proprietary technological platforms in ICT 
markets are a consequence of the possibility of gaining market power and high 
profits. With these aims, Apple, Intel, Microsoft, Matsushita, Ericsson, Philips, Sony, 
Dolby Laboratories, etc. all compete in promoting their own system specifications. 
Indeed, the techno-economic characteristics of these markets, the patent system and 
the customer desire for compatibility create effects (network externalities, band 
wagon effect, high switching costs) which are unlikely lead to a competitive scenario 
where many platforms coexist. Through four case studies on coding and decoding 
(codec) technologies for compressing the digital audio (MP3, Ogg Vorbis, WMA and 
ACC) the strategic use of intellectual property rights in promoting and spreading 
platforms will be analysed. While open licensing strategies seem to be essential in 
involving complementary product producers, Digital Right Management system 
(DRM) is a key asset in attracting content producers. Both of them should also 
balance the users demand of complementarity and portability. 
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Introduction 
 
Very strong incentives for developing proprietary technological platforms in ICT 
markets are a consequence of the possibility of gaining market power and high 
profits. With these aims, Apple, Intel, Microsoft, Matsushita, Ericsson, Philips, Sony, 
Dolby Laboratories, etc. all compete in promoting their own system specifications. 
Indeed, the techno-economic characteristics of these markets coupled with the 
customer desire for compatibility create effects (network externalities, band wagon 
effect, high switching costs) which are unlikely lead to a competitive scenario where 
many platforms coexist.  
The result could be the supremacy of proprietary platforms which could discourage 
and/or keep out alternative contributions to technological development. One way to 
cope with this issue is through promoting technological compatibility standards. In 
fact, Standard Development Organizations (SDOs), such as the International 
Organization for Standardization (ISO) or the International Telecommunication 
Union (ITU), have been established to facilitate this goal. However, because of the 
complexity of the standardisation process led by SDOs, their cognitive limits, and the 
patent system mechanism, the result is not always more efficient than company led 
market standards.  
The aim of this paper is, first of all, to investigate differences, interests and 
mechanisms behind the standardisation process administrated by SDOs or promoted 
alternatively by a single firm, than to point out the key role of the intellectual property 
rights (IPRs) management in the standardisation process. The first section will 
introduce the economic significance of standards and the main definitions given by 
the literature, than strategies for IPRs management are examined in relation to the 
standardisation process (section 2) and considering the case studies of the digital 
audio market (section 3). In particular, coding and decoding (codec) technologies for 
compressing the digital audio will be explained and analysed through four case 
studies, in order to understand their roles in the competitive strategies of their owners.  
 
 
1. A guide to standards 
 
The many contributions and definitions given by economic literature on standards are 
well summarized by David and Greenstein (1990), who define a standard as a set of 
technical specifications adhered to by a producer, either tacitly or as a result of a 
formal agreement. Specifically they make a distinction between: a) Reference and 
minimum quality standards, that is the product conformity to certain defined 
characteristics (e.g. safety standard or quality standard regularized by the ISO); and b) 
Interface or “compatibility” standards, that assure the user that an intermediate 
product or component can be successfully incorporated in a larger system. 
The latter point is unpacked by Stoneman (2002), who puts the accent on the value of 
compatibility standards in markets characterized by joint inputs, because in these 

Formattati: Elenchi puntati e
numerati
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markets, the use of a specific product requires complementary inputs, inputs that “fit” 
that particular system (e.g. hi-fi systems that require CDs or computer systems that 
require software). He also reminds the negative cross elasticity of demand for this 
kind of items “the profit or utility flow that will be generated by the technology will at 
least partly be related to the quantity of the joint input purchased or used” (Stoneman, 
2002). Therefore the price of these inputs can affect the diffusion of the main 
technology. When the prices of the joint input decrease, the attractiveness of the 
technology and the speed of the diffusion increase (an extreme example is the 
increasing interest on DivX players because of the free availability of the 
downloadable movies on the Internet). 
New industrial sectors, including electronics and ICT, have demonstrated the huge 
economic importance of compatibility standards. Indeed, in these markets the advance 
of a new technology is often coupled with strong competitive dynamics on the 
standard that will emerge. Often the result is a standards war, a competition between 
different technologies that addressed similar needs or, as stated by Arthur (1988), a 
competition for a market of adopters. 
Specifically, economists recognise two particular economic phenomena that influence 
producer and consumer decisions in such a setting. First, producers and consumers 
face switching costs (Farrell and Shapiro, 1988), because before they are committed 
to a particular technology, they are free to choose between different alternatives, but 
once they have invested in a particular standard, they will find it expensive to switch 
to another. As a result, switching costs influence customer’s decisions in moving to 
another supplier and, at the same time, they must be seriously taken in consideration 
by suppliers, which wish to gain more market share by acquiring competitors’ 
customers. Second, producer and customer choices are influenced by increasing 
returns (Teece, 1998; Arthur, 1988). It signifies that “technologies become more 
attractive – more developed, more widespread, more useful – the more they are 
adopted” (Arthur 1988). Under these rules  “…that which is ahead tends to stay 
ahead” and the increasing returns “…reinforce the winners and challenge the losers” 
(Teece, 1998). Increasing returns come mostly1 from direct and indirect network 
externalities. There are direct network externalities when “..the value of connecting to 
a network depends on the number of other people already connected to it” (Shapiro 
and Varian,1999). Classic examples are fax machines and e-mails, more 
contemporary examples include VoIP, instant messengers or Multimedia Messaging 
Service (MMS). While indirect network externalities refer to the situation in which 
“...the value derives, at least in part, from use of competitively supplied 
complementary products” (Rohlf, 2003), e.g. the expansion of the base of telephone 
users also expands the market for voicemail. These effects are also reinforced by a 

                                                 
1 Specifically, Teece (1998) recognizes as sources of increasing returns: 1) standards and 
network externalities; 2) customer lock-in; 3) up-front costs; and 4) producers learning. While 
in Arthur’s point of view (1988) they arise from: 1) learning by using; 2) network externalities; 
3) scale economies in production; 4) informational increasing returns and 5) technological 
interrelatedness. 
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“soft” component, the learning/training process involved in utilizing a new product, 
e.g. Windows is more useful because there are a larger number of people trained to 
use it. 
Shapiro and Varian (1999), in their seminal book, describe the markets with this 
attribute as winner-take-all markets. These are markets in which when two or more 
firms compete only one can emerge as a winner2. They also note that unlike the 
supply-side economies of scale, the demand-side economy of scale (network 
externalities) does not have a natural limit: the customer satisfaction increases in 
increasing the number of users, triggering off a virtuous cycle3. Economists disagree 
on the technological optimality of the winner technology: some (Arthur, 1988; David, 
1985) argue that these effects may lead to an “inferior” output (e.g. the QWERTY 
compared to the Dvorak keyboard or the VHS tape format compared to the Beta 
technology), others (Liebowitz and Margolis, 1994) deny the existence of sufficient 
empirical evidence about the inferiority of the dominant technology. Regardless of 
whether adoption of an “inferior” standard is possible, the result is a winner 
technology, which will provide monopolistic power that may be exploited by the 
owner, reinforced furthermore by the possibility of shaping technological progress 
and/or extend vertical control (Steinmueller, 2005). 
This process, which leads to the standardisation of a platform, may be established by 
the spontaneous acceptance of the market, without an identifiable proprietary interest 
(unsponsored standard) or the acceptance can be guided by a firm which owns the 
technology in terms of IPRs and complementary assets (sponsored standard). Both 
cases are de facto standards. Alternative de jure standards are recognized by voluntary 
standards-writing organizations (standard agreement) or by government agencies 
(mandated standard) (David and Greenstein, 1990). Considering sponsored standards, 
several authors have pointed out tactics used by companies for leveraging the 
installed base, thus triggering off network externalities, hence increasing their chances 
to win the “standards war”. Among others4, an open approach to complement 
producers, through licensing or second sourcing, seems to be a key procedure (Besen 
and Farrel, 1994; Conner, 1995; Farrel and Gallini, 1998; Hill, 1997; Katz and 
Shapiro, 1995; Shapiro and Varian, 1999). Although the standardisation process 
regularized by SDOs should guarantee, by its nature, much more openness, it hides 
tricky mechanisms which may exclude users, delay the process, lead to wrong choices 
                                                 
2 Recently this statement (that is the same of Arthur) was criticized by Bonaccorsi and Rossi 
(2002) who studying the Open Source phenomenon highlight that in presence of network 
externalities the market can exist split between two main competitors (in this case between 
Open Source software and Windows) without necessarily the monopolistic control of it by the 
first mover. Dosi and Bassanini (1999) as well note that increasing returns do not mean 
necessarily technological monopoly.  
3 “Unlike the supply-side economies of scale, demand side economies of scale don’t dissipate 
when the market gets large enough: if everybody else uses Microsoft Word, that’s even more 
reason for you to use it too” (Shapiro and Varian, 1999). 
4Strategic alliances, reputation and brand value, pre-announcements (“vapourware”) and 
aggressive positioning strategies may influence the adoption process as well. 
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and leave out small enterprises. Indeed, part of the rationale for de jure 
standardisation is to avoid the “closure” of sponsored standards, but in achieving this 
goal there is a significant conflict, between the openness pursued by the institutional 
standardisation process and the protection granted by patents and other intellectual 
property rights.  
 
 
2. The strategic use of patents in standardisation  
 
The previous section, in addition to defining standards, introduces the crucial role of 
IPRs in the standardisation process, which will be discussed further in what follows. 
The digression will be also helpful in describing the arena in which the technologies 
analysed in the empirical part of the paper, are competing. Indeed, in the multimedia 
sector – which merges ICT, consumer electronics and content – the public 
intervention, through IPRs and standardisation policies, provides the “rules of the 
game”.  
 
 
2.1. The business significance of IPRs 
 
Historically, patents and other intellectual property rights have been seen as a limited 
legal tool functioning to protect companies’ innovations. Nowadays their possible use 
as a strategic business tool has begun to be recognised. Indeed, in the knowledge 
economy, competition dynamics are massively shaped by intellectual property 
boundaries (or even walls) built around companies innovations. As emphasized by 
Rivette and Kline (2000) the strategic management of IPRs may dramatically further 
a company’s performances. In fact, since patents give its owner the exclusive right to 
prevent or stop others from commercially using the patented invention, they represent 
high market entry barriers for competitors. With this goal a company may even 
choose to direct its R&D efforts to the most “patentable” product in order to make it 
difficult for others to innovate around its “garden”. Patents may also represent a 
powerful marketing tool when asked to increase the brand value or they may attract 
capital investment, enhancing company’s financial attractiveness (e.g. in fast growing 
sectors, such as biotechnology, it is often helpful to have a robust patent portfolio to 
attract venture capitalists).  
Patents revenues, valuable for repay R&D investments, may come from the direct 
commercialisation of the patented technology, otherwise indirectly by selling 
(assigning) or licensing its intellectual property rights. From a legal perspective, a 
patent is licensed when the owner of the patent (the licensor) grants permission to 
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another (the licensee) to use the patented invention for mutually agreed purposes5. As 
a result of these agreements, the owner of the right is generally rewarded through a 
fixed sum and/or through recurring royalties, which may be based on sales volume of 
the licensed product (per unit royalty) or on net sales (net sales-based royalty). There 
are three types of licensing agreements depending on the number of licensees that will 
be allowed to have the benefit of using the patent:  

1. exclusive license: a single licensee has the right to use the patented 
technology, which cannot even be used by the patent owner;  

2. sole license: a single licensee and the patent owner have the right to use the 
patented technology; 

3. non-exclusive license: several licensees and the patent owner have the right 
to use the patented technology.  

While, in general, licensing agreements can reduce or eliminate production and 
distribution costs and risks, the last type - a non-exclusive widely assigned license - 
represents, in market with network externalities, a strategic tool for disseminating a 
technology, and hence reaching the take-off. This process will be analysed in detail in 
the following section. 
 
 
2.2. Managing IPRs in the standardisation process 
 
Intellectual property rights and their effective management have key roles in the 
standardisation process. Firstly, as mentioned before, licensing agreements, that allow 
the firm to reach a larger market and push competitors/complementors in the direction 
of the licensor’s technology, may help to set technological standards. Secondly, cross-
licensing agreements and patent pools are important instruments in accessing, sharing 
and jointly exploiting cumulative technologies. Finally, the practice of branding 
standards is increasing in importance. All these practices will be analysed in the 
following paragraphs. 
 
 
2.2.1. Licensing  
 
In support of a sponsored standard, the strategic management of intellectual property 
rights, represents an important weapon in the establishment and diffusion of the 
platform. Indeed, summing up what was explained previously, this process is strongly 
influenced by network externalities, that is to say that user benefits from the product 
increase dramatically with its diffusion. In this context the owner of a technology who 
would like to establish it as a standard can manage IPRs with the aim of enhancing 
the diffusion of the technology. Indeed, licensing agreements can be set with both 
                                                 
5 The two parties have to specify terms and scope of the agreement (licensing terms generally 
include market and product limitation in order to ensure that intellectual property is not used 
inappropriately). 
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competitors and complementors to quickly gain the leadership of the technology in 
the market. Indeed, many technological standards were spread and established by 
their owners through clever licensing strategies. As an example, the famous battle 
between VHS developed by Matsushita and Sony’s Betamax showed that one of the 
main factors explaining the affirmation of VHS standard was the licensing strategy 
(Cusumano et al. 1992). In fact, the VHS technology won the battle because of the 
ability to better understand the importance of involving other producers in the VHS 
standard, while Sony played alone in the market trying to impose the property 
technology without sharing its knowledge. Thus, licensing the technology to 
competitors (such as AKAI, Hitachi, Sharp, Mitsubishi and Philips) allowed 
Matsushita to establish its technology as the de facto standard, while gaining royalties 
from other producers. Another situation in which clever licensing strategies led to the 
affirmation of a proprietary technology is the case of Dolby Digital Surround 
technology, which was first used for cinema sound systems and nowadays embodied 
in several devices and medias. Shapiro and Varian (1999) as well, report a significant 
illustration of well-pursued licensing strategies, giving the example of Nintendo, 
which in the late 80s achieved a leader position in the game consol industry and 
received considerable royalties from software producers by linking them to its 
technology. 
 
 
2.2.2. Cross-licensing and patent pools  
 
Cross licensing is a form of licensing particularly common in hi-tech sectors where 
incremental innovations are build up from the pre-existing state of the art technology. 
Indeed, when firms in technology industries attempt to innovate, they usually face 
intellectual property rights owned by others. To have the right to use and to invent 
from “unfamiliar” technologies companies must pay a “patent ticket6” (Shapiro, 
2001). In such circumstances, a number of patents covering wide range of 
complementary inventions are held by two or more competitors. With cross licensing, 
such competing companies seek to ensure design freedom (Shapiro, 2001), the 
freedom to operate by obtaining the right to use patents owned by their competitors 
while providing the right to use their own patents to the competitors. As noted by 
Teece (2000) cross licensing’s “main purpose is to enhance the ability of firms to 
develop innovations utilizing technology from a wide variety of sources, which may 
overlap technology developed independently by other firms”. Teece also pointed out 
that cross licensing agreements provide:1) an insurance against inadvertent and 
deliberate infringements in developing new technologies, 2) a mechanism to assess 
contributions to the technology by each company, and 3) an important entrance 

                                                 
6 The author defines a patent ticket as “a dense web of overlapping intellectual property rights 
that a company must hack its way through in order to actually commercialize new technology”. 
He also warns that “with cumulative innovation and multiple blocking patents, stronger patent 
rights can have the perverse effect of stifling, not encouraging, innovation” (Shapiro, 2001). 



 9

barrier held by incumbents against new comers. The last point is also stressed by 
Bekkers et al. (2002). Analysing the case of GSM development, their study shows a 
strictly relationship between essential patents and strategic technological alliances. 
They assert that the ownership of essential patents facilitate strategic alliances, that is 
firms with strong IPRs position generally form technological alliances with other 
firms with same assets in order to share capabilities and technologies (through cross 
licensing agreements). In this sense, newcomers without patents in that technology 
face difficultly in making themselves attractive for alliances, and therefore often are 
cut out from the market. 
Moving from the R&D to the market, another kind of IPRs collaborative agreement is 
the patent pool, in which rival firms hold patents together. Shapiro (2001) explains 
that “a patent pool involves a single entity...that licenses the patents of two or more 
companies to third parties as a package”. Indeed, this kind of joint marketing of 
intellectual property is particularly common in high-technology industries, where 
firms frequently commit to jointly make their intellectual property available to a 
standard-setting organization (Lerner et al., 2003).  
When the standardisation process is disciplined by formal standards bodies, such as 
the ITU or the ISO, the fragmentation of the market between different standards and 
the consequent interoperability problem is often avoided, but the process takes time, 
efforts and may also be subject to too much influenced by companies (who are often 
closer to the technological problems) than by the standardisation institutions (who 
often have less expertise in the field). Indeed, in the “pre-standardisation” phase the 
standard organisations have to handle difficult technical and consensus problems 
because of the reluctance – led by market and strategic aims - of firms to permit 
access to proprietary specifications (Mansell, 1995). The negotiation process in this 
case is between companies which generally own pieces (patents) of technology and 
want to incorporate them in the final technological standard. Clearly in this case 
patents are a central aspect of the complex procedure.  
The role of the official organisation and their IPRs policy affects the negotiation. 
Generally they ask companies involved to reveal all relevant intellectual property 
rights owned related to the technological standard (“essential patents”) and agree to 
licence any essential patents on fair, reasonable, and non discriminatory terms 
(RAND terms). This apparently simple procedure often led to disputes on the 
meaning of fair, reasonable, and non discriminatory licensing terms and on the notion 
of essential patent. Varian et al. (2004: 81) disclose the problem explaining that “the 
problem is that the power enjoyed by a patent holder whose technology is embodied 
in a standard can be far greater after the standard is widely adopted than at the earlier 
point in time when various alternative specifications were under consideration for the 
standard, some of which did not rely on the patented technology. If the participants in 
the standard setting organisation are aware of the relevant patent(s) early on they can 
pick an alternative specification that does not infringe on the patent or they can 
negotiate acceptable licensing terms with the patent holder(s), perhaps even a royalty-
free license. Once a standard is adopted that requires use of the patent, however, the 
bargaining power shifts, perhaps markedly towards the patent holder”. In other words 
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they argue that a company holding patent rights on technological standards may later, 
after the diffusion of the design, claim or try to extract bigger revenues from its 
intellectual property. Teece (2000) added that a company may “gradually increase 
control over access to an established standard by introducing proprietary 
“improvements”, at higher license fees”. The same point is reached by Farrell (1989) 
who underlines that, in formal standardisation, one of the main obstacles is the 
presence of “vested interests” about the standard’s features. In particular, if a 
technology used in a proposed standard is protected by patents or copyright, then its 
owner would benefit much more from the adoption of the proposed standard than 
would others. Farrell states “Clearly, the more a standards body becomes an arena in 
which to fight over intellectual property spoils, the less likely it is to reach rapid 
agreement on choosing the “best” technology, or on any choice at all. The difficulty 
of reaching agreement may be measured by the size of the gains that must be 
allocated to one party to another compared to the common benefit of reaching 
agreement. Thus, the more protection there is, the harder it will be for formal 
standardisation to work. Moreover, the outcome is more likely to depend on 
participants’ bargaining power and the abilities and less likely to hinge on the 
technologies’ objective merits. With weaker protection, participants’ interests are 
more closely aligned” (Farrell, 1989: 43-44). 
For mitigating these “vested interests” and for avoiding “blocking patents”, standard 
development organisations are increasing supporting patent pools. An example of this 
practice in the telecommunication industry is represented by the 3G Patent Platform7, 
that is a framework for evaluating and certifying essential patents, and for checking 
the licensing terms for the 3G mobile standard. Simplifying the platform on one hand 
checks the technical essentiality of a technology to the IMT-2000 standard and 
certifies it. Then it regulates the licensing royalty levels payable for a 3G technology. 
 
 
2.2.3. Branding standards 
 
Brands such as Mp3, Compact Disc or Digital Dolby are growing in importance and 
in familiarity in the electronic products as well as in the consumer’s buying decision. 
On the one hand these standard trademarks are employed by producers to guarantee 
consumers on compatibility problems and on the other hand to differentiate their 
products, indeed branding products means being able to apply a premium price in the 
market because brand equity diminishes price sensitivity.  
A marketing-oriented administration of such brands has indubitably contributed the 
rapid acceptance of technologies such as USB and Bluetooth, and their respective 
sponsor to increasing revenues (Iversen et al., 2004). Indeed the diffusion of the 
“Bluetooth” interface was pushed with a marketing-oriented approach, where the 
trademark ownership caused arguments between the consortium members (Rice and 

                                                 
7 For more information see http://www.3gpatents.com. 
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Juniper, 2003). Other examples of standard related trademarks in the audio market are 
showed in Figure 1. Some of them are not proprietary trademarks and are interpreted 
by each producers (e.g. “MP3”). Others are developed and/or owned by private or 
public consortia (e.g. “USB” and “Bluetooth”), and others are registered and owned 
by a specific company (e.g. Dolby Digital, DivX).  
 

Figure 1 – Standards related trademarks 

 
Source: USPTO’s Trademark Electronic Search System (Tess) 

http://www.uspto.gov/main/trademarks.htm 
 
 
3. Case studies from digital music standards 
 
Most of the IPRs related tools and tactics analysed in the previous sections have been 
helpful in describing “tricky” mechanisms utilized for guiding the standard setting 
process and in spreading the diffusion of the technology among complementary 
product producers and original equipment manufacturers (OEM). By considering the 
digital audio compression technology, the following case studies provide a deeper 
insight into the variety of practices that follow from the more general principles 
discussed earlier.  
 
 



 12

3.1. Advances and inventions in digital music 
 
Most of the technological advances during the last decades have something in 
common – digital technology – which, thanks to a complete exploitation of and 
integration with the capacities of computers, makes possible the perfect and 
inexpensive manipulation, replication and transmission of information (Schoechle, 
2001). Examples of complete switch-over on the road to digitalisation are the 
introduction of the GSM, which replaced the analogue TACS and the progress from 
VHS to DVD. Other changes are not completed yet, e.g. from analogue TV to digital 
TV or from FM radio to DAB. 
Music industry management was early to recognize the new era. Indeed, digital music 
begins with the definition (1980) and commercialisation (1982) of the Compact Disk 
audio standard by Philips and Sony. From then, even though analogue formats are still 
used, mostly by DJs and music purists, the music industry started to follow a different 
trajectory, the digital one. Advantages of the digital technology were soon recognized, 
and can be summarized as a long-term better sound fidelity because of the slower 
deterioration in the physical quality of the CD, as well as a perfect integration with 
computer based equipment. During the last 20 years several alternative digital media 
tried to replicate the CD success, but until the MP3 technology none could be seen as 
a real competitor.  
Technologically speaking, digital formats can be subdivided into compressed and 
uncompressed. The compression technology aims to reduce the size of the file while 
sacrificing, as little as possible, the quality of the musical output. For example MP3, 
among other techniques, compresses the original information by eliminating that part 
of the audio signal that contains frequencies that the human ear is unable to hear while 
keeping all the others. Hence, MP3 is a “lossy” compression technique because it 
causes the file to lose much of its original information, and therefore MP3 files cannot 
be restored to their original content. “Lossless” compression refers, instead, to 
technologies that allow reducing the dimension of the file without destroying the 
original information, hence compressed data may be decoded to output that is 
identical to the original. For example, WinZip – allowing to reduce a Miscrosoft 
Word file without effecting the text in it – is  a common general-purpose lossless 
compression format. Lossless Apple, Monkey’s Audio, Flac, WavPack or OptimFrog 
are lossless compression format specifically designed for audio and they allow 
reducing data size by 20-50% along with providing hundred-per-cent restoration of 
the original data from compressed stream. CDs and digital audio tapes (DATs) use 
uncompressed audio data codified by PCM (Pulse Code Modulation)8.  
The variety of lossy codec tecnologies (mostly MP3, OGG, WMA and ACC), 
produces compatibility problems. Unfortunately for consumers, many hardware and 

                                                 
8 PCM is also a very common format (it is the basis for AIFF and WAV files). PCM is a 
straight representation of the binary digits (1s and 0s) of sample values. When PCM audio is 
transmitted, each “1” is represented by a positive voltage pulse and each “0” is represented by 
the absence of a pulse. 
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software players are unable to support multiple formats, so if one purchases digital 
music in any of the major formats (MP3, WMA, etc.), he may be unable to run or use 
it using some platforms. Plenty of tools and techniques (“gateway technologies”) are 
available for converting digital audio to different formats, however the procedure and 
the result depends on the technical and the legal feasibility, as Table 1 shows. 

 
Table 1 – Converting digital audio formats 

 
TO 

 
MP3 OGG ACC WMA 

MP3  

Technically and 
DRM possible, 
but even lower 

output 

Technically and 
DRM possible, 
neither gain nor 

loss 

Technically and 
DRM possible, 
neither gain nor 

loss 

OGG 
Technically and 
DRM possible, 
but even lower 

output 

 

Technically and 
DRM possible, 
neither gain nor 

loss 

Technically and 
DRM possible, 
neither gain nor 

loss 

ACC 

Technically 
possible, but a 
protected file 

requires a longer 
procedure 

Technically 
possible, but a 
protected file 

requires a longer 
procedure 

 

Technically 
possible, but a 
protected file 

requires a longer 
procedure 

   
   

   
   

   
   

   
   

   
   

FR
O

M
   

  

WMA 

Technically 
possible, but a 
protected file 

requires a longer 
procedure 

Technically 
possible, but a 
protected file 

requires a longer 
procedure 

Technically 
possible, but a 
protected file 

requires a longer 
procedure 

 

 
Source: Author’s investigation based on technical websites(www. 
xpforum.co.uk, www.hydrogenoaudio.org, 
http://forum.dppoweramp.com and www.vorbis.com) 

 
Generally, converting two lossy formats which apply two different compression 
algorithms, means to loose twice information in the file. In fact, the process requires 
decoding the first file “A” back to an uncompressed format, like WAV, and then 
recompressing it using the second “B” encoder. The decoded “A” will be missing the 
parts of the original audio that the “A” encoder chose to discard and additionally, the 
“B” encoder will discard other audio components when it compresses the data. As a 
result, the “B” file will sound worse than the original “A”. Looking at the files 
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analysed, converting MP3 to OGG (and vice versa) means an inferior output. Indeed, 
MP3 and Vorbis codecs are very different, so they each downsize the file size, by 
throwing away different parts of it. Secondly, converting MP3 or OGG files to more 
advanced formats (i.e. ACC and WMA) is possible through converters software, thus 
bypassing the uncompressed format. The resulting file will have the same sound 
quality. Finally, switching from WMA to ACC (and vice versa) or changing a more 
advanced file format into an MP3 or an OGG file needs a more complex procedure, 
since the former embody a protection system (DRM, Digital Rights Management 
technology), which “should” prevent copying or conversion.  In such circumstances 
the procedure among users includes to “unprotect” proprietary files by “ripping” them 
in a CD (recording each song as it plays), and than encode these files to the format 
desired.  
 
 
3.2. Digital platform: MP3, OGG, WMA, ACC 
 
3.2.1. Extension  .mp3 
 
MPEG-1 Layer 3 (known as “MP3”) was the first widespread lossy codec standard 
which reached such a high data compression factor, coupled with very good sounding 
quality. Its development9 started in 1987, when the Fraunhofer Institute (FhG-IIS) 
started to work on perceptual audio coding in the framework of the EUREKA project 
EU147, Digital Audio Broadcasting (DAB)10. Besides well-known European 
companies like AEG, Bosch, Philips and Thompson, various research institutes 
belonged to the 16 project partners (i.e. IRT). Meanwhile, the ISO published its aim 
to produce a worldwide standard for motion picture digital coding, including audio-
coding. For the standard an expert panel was founded with the name MPEG (Moving 
Pictures Expert Group). The partners of the DAB project decided to participate 
actively in the ISO standardisation process, in order to influence the world standard 
into the direction of their investments.  
In all, ISO received 14 proposals for coding procedures. Two procedures turned out to 
be superior, one of which one was submitted by FhG-IIS, and an alternative one was 
submitted by IRT. Then, private companies joined the two research institutes: 
Thomson and AT&T together with the FhG-IIS shaped the ASPEC (Adaptive, 
Spectral Perceptual Entropy Coding) consortium, while Philips and the Centre 
Commune d´Etudes de Télédiffusion, preferred the IRT system and created the 
MUSICAM (Masking Pattern adapted Universal Subband Integrated Coding And 
Multiplexing) consortium. In 1990, both systems were tested by ISO. The MUSICAM 
won the contest, but was only slightly ahead of ASPEC. Therefore, ISO decided in 

                                                 
9 The description of the standardisation process mostly draws from Blind et al. (2002).  
10 EUREKA project was started for the development of digital audio broadcasting in order to 
reach CD quality for radio transmission.  
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1991 to integrate both systems into one, elaborating a solution with different layers, 
each of them able to decode the data coded in the lower layer: 

• layer I was designed for low complexity and high data rates; 
• Layer II for average data rate (based on MUSICAM technologies); 
• Layer III for low data rates and high quality (based on ASPEC technology, 

namely MPEG-1 Layer III). 
Since the formal development of these standards, the relevant IPRs have been 
collected in a patent pool. Indeed, the ISO asked companies that proposed 
technologies that would be adopted into the standard to sign a statement that they will 
license their patents on “Reasonable and Non-Discriminatory Terms”. In Europe 
ETSI only accepted Layer I and Layer II standards, hence the Layer III related patents 
were not “essential” and excluded from the common patent pool. The decision also 
had the consequence that the FhG-ISS and Thomson with their technology could 
trigger the application of the MPEG-1 Layer III. In fact they founded a start-up 
devoted to the distribution of the Layer III technology. Specifically, their joint patents 
portfolio, holding 21 patents related to MP3 covers various aspects of MP3 encoding. 
Some of those patents could be avoided in an MP3 implementation by either not using 
several features of the standard, or by using different algorithms than those specified. 
But what is important is that some of these patents are essential, which means that is 
practically impossible to implement an MP3 system without using some parts of those 
patents.11 The list of their licensees contains almost all the actors (Microsoft, Apple, 
Intel, Samsung, Siemens, etc.).  
 
3.2.2. Extension  .ogg 
 
The decision taken by the Fraunhofer Institute and Thompson to charge licensing fees 
for MP3 and MP3 Pro had an additional consequence, it led the Open Source 
community to develop a patent free alternative to proprietary audio codec formats. 
The project was initiated by Christopher Montgomery (at Xiph.Org foundation) in 
1998, but, as usual in OS software development, many programmers contributed to its 
creation. The final output was Ogg Vorbis “a fully open, non-proprietary, patent-and-
royalty-free, general-purpose compressed audio format...in the same competitive class 
as audio representations such as MPEG-4 (AAC), and similar to, but higher 
performance than MPEG-1/2 audio layer 3, MPEG-4 audio (TwinVQ), WMA and 
PAC”12.  
Though MP3, ACC and WMA, are still the prevalent lossy audio formats, Ogg Vorbis 
is increasing gaining market share and it is generating greater appeal in the upstream 

                                                 
11 Some other companies have some patents covering parts of MP3 e.g. AT&T has such 
patents. Those companies might decide to ask for royalties in the future, but the MP3 standard 
is established since 1992, and no one except Fraunhofer/Thomson Multimedia asked for fees.  
12 The definition comes from http://www.xiph.org/ogg/vorbis/index.html, while information on 
licensing conditions draws from http://www.xiph.org/ogg/vorbis/ and from 
http://www.vorbis.com/faq.psp 
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portion of the supply chain, as it may reduce development costs. Indeed, it is being 
used, in chart video game titles (such as Harry Potter and the Chamber of Secrets by 
EA Games or Unreal Tournament by Epic Games), it is supported by several 
hardware manufacturers (such as Samsung, KiSS, iRiver, Samsung, Rio, Neuros, 
etc.), by popular software players (e.g AeroPlayer for PalmOS, PocketMusic for 
Windows Smartphone, Pocket Tunes for PalmOS, Symbian OggPlay for Symbian 
OS, Winamp, RealNetworks, etc), and it is commonly implemented in music websites 
as well as in several radio stations (such as Radio France, CBC Radio, Radio Six 
International, Virgin Radio, etc).  
As mentioned above, Ogg Vorbis has been designed to fully replace all proprietary, 
patented audio formats, since its open source nature. Here, there are advantages for 
consumers, artist, software developers and component producers: 

• From a consumer point of view, it means eliminating the threat of being 
locked into a proprietary standard;  

• From an artist perspective, it allows the artist to distribute and sell his or her 
own music in digital format without having to pay license fees for that 
(contrarily, MP3 asks 2% of related revenues); 

• Content producers may eliminate relative licensing costs (e.g. Epic Games, 
have used Ogg Vorbis in their games, while using the MP3 format it would 
have paid $ 2500 per title)13;  

• Developer are free to create and sell (or give away) open or closed source 
implementations of Vorbis encoders, decoders or other tools (such as 
converters or players). 

The latter point needs some specifications. The Ogg Vorbis specification is in the 
public domain14, It is completely free for commercial or non commercial use. That 
means that commercial developers may independently write Ogg Vorbis software 
which is compatible with the specification for no charge and without restrictions of 
any kind. However, if developers, instead of developing in house codec, prefer using 
software packages already developed by Ogg Vorbis, they have to accept various 
free/open-source software licenses with varying allowances and restrictions. 
Specifically, most of utility software (e.g. converters and other tools) is released under 
GNU GPL1516, while libraries17 (such as libvorbis and vorbisfile18) and SDKs19 are 
released under BSD-like or LGPL license20.  

                                                 
13 Speaking about content producers adopting Ogg Vorbis, one has to remark the main 
weakness of this codec, that is the absence of a DRM system. 
14 The public domain comprises the body of knowledge and innovation: art, music, science, etc. 
in relation to which no person or other legal entity can establish or maintain proprietary 
interests (i.e. copyright or patents), because it is considered to be part of the common cultural 
and intellectual heritage of humanity (e.g. mathematic formulas, Shakespeare’s works, etc.). 
15 The GNU General Public License (GNU GPL or simply GPL) is a free software license. It 
grants the recipients of a GPL software to run, copy, distribute, study, change and improve the 
software. More precisely, it refers to four kinds of freedom or right: 

• The freedom to run the program, for any purpose. 
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Table 2 - Comparison of commercial and open source software licenses 

 

Type Of S/W Zero price Source code 
available 

Source code 
modifiable 

Public 
changes to 
core code 

All derivates 
must be free 

Commercial 
 

     

Freeware 
(object code only)      

Freeware  
(source code included)      

Open Source  
(BSD Style)       

Open Source  
(Apache Style)       

Open Source  
(Linux/GPL)       

 
Source: Adapted from West and Dedrick (2001) 
 
The primary difference between the GPL and more “capitalistic” free software 
licenses such as the BSD license is that the GPL ensures that its “freedoms” are 

                                                                                                                     
• The freedom to study how the program works, and adapt it to your needs. Access to 

the source code is a precondition for this.  
• The freedom to redistribute copies so you can help your neighbour.  
• The freedom to improve the program, and release your improvements to the public, 

so that the whole community benefits. Access to the source code is a precondition for 
this. 

The LGPL (GNU Lesser General Public License), maintaining all the GPL characteristics, 
allows that a component relieved under LGPL, may also be embodied in a “closed” software. 
BSD-style and Apache license are less strict in allowing to modify and re-licensing (even in a 
proprietary way) the software. For a complete list of open source licenses, see 
http://www.opensource.org/licenses. 
16 Here, the aim is to avoid people to gain form others’ efforts. 
17 Simplifying, a library, in computer science, is a collection of subprograms used to develop 
software.   
18 libVorbis is the core Ogg stream / Vorbis engine, vorbisfile is an ANSI C convenience 
library intended to simplify most applications and provide example code for functions such as 
seeking and error recovery. 
19 A software development kit (SDK), is typically a set of development tools that allows a 
software engineer to create applications for a certain software package, software framework, 
hardware platform, computer system, operating system or similar. 
20 Here the goal is to allow implementation of such libraries in “closed” software. 
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transferred and therefore preserved in copies and in derivative works. In this meaning 
the license is “viral” because it requires derivative works of GPL licensed programs to 
also be licensed under the GPL, and therefore the code cannot be uses in proprietary 
software. In contrast, BSD-style licenses allow for derivative works to be 
redistributed as proprietary software. This distinction, represented deeply in Table 2 
does not mean that the GPL kind is a “non for profit” license, indeed several business 
models based on Open Source Software have led companies to significant revenues 
(e.g. Red Hat, Sun, Netscape, etc). 
To summarise, Ogg Vorbis is pursuing the more “capitalist” view of open source 
“theory” in order to spread the adoption of their codec by users, developers and 
software house. In doing that they are trying to replicate the success of MP3 led by 
the free availability, by supporting users’ preference for an high portable and 
replicable formats and by releasing developers from license fees.  
 
 
3.2.3. Extension  .wma 
 
Windows Media Audio (WMA) is the proprietary compressed audio file format 
developed by Microsoft. It was initially positioned as a substitute for the MP3 format 
since Microsoft wished to avoid MP3-related patent royalties for its Windows 
operating system.  At present, however, WMA competes with the Advanced Audio 
Coding (ACC) format promoted by Apple and others, and the two are engaged in a 
competitive struggle for DRM-supporting audio file formats  
The development of the Windows Media framework, goes along Microsoft’s typical 
strategy to make its own complements and applications (such as World, Excel, 
Outlook, Explorer, etc.) for achieving what Gawer and Cusumano (2002) call 
“platform leadership”. Microsoft’s entry in the digital audio competition recalls, 
besides others, the previous success obtained with the Internet browser Explorer21. 
Indeed, in both the cases, Microsoft was the second mover, and in both the 
circumstances Microsoft used its Windows platform as a preferred “channel” for 
retailing its proprietary application. In both the cases, Bill Gate’s technology was 
offered to consumers bundled with the Windows package without additional charges. 
A consequence of this was that both times Microsoft faced inquiry by Antitrust 
authorities and was charged for abuse of dominance and anticompetitive conduct22.  
With the usual strategy of evolving its products incrementally, while always 
guaranteeing backward compatibility, Microsoft has released the ninth version of 
Windows Media with a new licensing program. Important shifts in this version 
include less restrictions in employing WMA technologies in non Windows platforms 
                                                 
21As underlined by Windrum (2004), “browsers battle” was not won by Microsoft’s Explorer 
because its superior quality or lower price, instead the key success factor was, besides 
advantages in distribution, linking two product (the browser and the operating system), thus 
enabling to exploit market power in one market in order to win a standards battle in the other. 
22 See Gilbert and Katz (2001). 
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and cheaper prices. Indeed, Microsoft is extending the technology beyond its 
Windows operating system (where the software is available for free), allowing that its 
technologies could run on other systems such as Linux or mobile platforms23. Here, 
the intention to “open” its technology to complement producers (Windows based or 
not) and hence spreading its technology a maximum.   
In addition to a more open strategy and a price positioning under competitors’ rates, 
Microsoft’s platform supports Windows Digital Rights Management (DRM) 
technology, which makes WMA appealing for the Audio Industry which is effected 
by the piracy phenomenon. Indeed, the digital revolution allows making perfect 
copies (clones) of the original, as a result, digital piracy cannot be eliminated, but it 
can be left to the small size of the users likely to “crack” legal and technical obstacles. 
The “partial” solution to this issue by Microsoft (through DRM) is a key advantage of 
the platform because it permits a more controlled and protected diffusion of contents. 
Coupled together, these strategies are ensuring Microsoft an almost complete support 
by component and content producers: 

• with the notably exception of iTunes, most of online music and video stores 
are working with Microsoft’s platform (CinemaNow, Napster, Musicmatch, 
Wal-Mart Music Downloads, msn music, etc.); 

• content companies (such as America Online and Disney); 
• with the exception of Apple’s iPod, all the other device manufacturers 

(Creative, Dell, iRiver, Rio, Samsung, etc.) embrace WMA; 
• chip makers (BridgeCo AG, Equator Technologies Inc., Imagination 

Technologies, Micronas, Motorola Inc., Sigma Designs Inc. and SigmaTel 
Inc.). 

As a result of such huge involvement, WMA and WDRM are going to have a massive 
impact in the consumer electronics market, which includes many converged devices. 
Microsoft’s ambitious but feasible strategy is obviously supported by clever 
communication strategies. As pointed out in the second chapter, standards related 
trademarks are growing in importance, because the immediate impact on the 
consumer’s decision. Microsoft quickly embraced this trend by communicate the 
compatibility between different devices and between devices and service producers 
(on-line music stores) through its “playsforsure” logo. 
 
 
3.2.4. Extension  .acc 
 
The Advanced Audio Coding (AAC) technology was designed by the MPEG group 
with the essential contribution of Dolby, Fraunhofer, AT&T, Sony and Nokia 
(companies that have also been involved in the development of audio codecs such as 
MP3 and AC3 - Dolby Digital) and it was published in 1997 by the ISO. Its 
commercial diffusion was definitely due to the choice done in 1993 by Apple on 
                                                 
23 The recent agreement between Microsoft and Nokia on embodying the WM framework in 
Nokia 3G handsets, confirms Microsoft interest in opening its technology to other system.  
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employing the ACC format in its QuickTime Audio platform and in its iTunes and 
iPod products/services. Not surprisingly, the ACC technology was strongly supported, 
during the standardisation process, by Dolby Laboratories, which originally 
developed and patented it. Strengthened by this experience24, Dolby is administering a 
patent pool25 in MPEG 426 through its subsidiary Via licensing Corporation. 
As seen for the WMA platform, the DRM system is a key success factor for attracting 
content producers. Apple’s DRM system, “Fairplay”27 was added to the ACC 
standard exactly for the same reason. Indeed, Apple, by linking its two 
complementary products (iTunes and iPod), on the one hand enjoyed an increase in 
revenues (thanks to the lock in created and to a fine differentiation strategy), but on 
the other hand the company is denying the access to its technology to component 
producers (unlike Microsoft). 
 
 
4. Evidence from the case studies and conclusion 
 
To clarify and sum up the results obtained by the cases studies, some distinctions have 
to be made.  
The first grouping regards the technological features of the platform studied. 
Assumed equivalent with regard to both their codec efficiency (file size reduction by 
the compression algorithm) and the codec effectiveness (sound quality), basic formats 
– such as MP3 and Ogg Vorbis – do not embody a DRM system, while advanced 
formats – WMA and ACC – may offer it. The distinction reflects as well different 
strategies because through their DRM systems, WMA and ACC may protect and 
control the diffusion of the music sold through their platforms, thus coping with 
digital piracy, and consequently attracting the content industry (music labels). This 
strategy therefore pushes further their standard. MP3 sponsors, despite the maturity 

                                                 
24Indeed, Dolby’s open licensing strategy allowed the company to establish its own technology 
on noise reduction system as a de facto standard. In fact, Dolby’s decision to grant its system to 
all interested consumer electronic manufacturers at a very low fee, allowed the company, with 
structural lacks in complementary assets (production, marketing, distribution, finance), to 
penetrate the mass market with its noise reduction system (Ehrhardt, 2004) 
25 In particular, Via Licensing is in charged of commercialising patents on MPEG-2 AAC, and 
MPEG-4 Audio including AAC and High Efficiency AAC, while a different patent pool, 
covering essential patents on MPEG-2 Video, MPEG-2 Systems, MPEG-4 Visual and MPEG-4 
Systems, is administered by MPEG LA. 
26 The MPEG-4 AAC standard incorporates MPEG-2 AAC, forming the basis of the MPEG-4 
audio compression technology for data rates above 32 kbps per channel. Additional tools 
increase the effectiveness of AAC at lower bit rates, and add scalability or error resilience 
characteristics. These additional tools extend AAC into its MPEG-4 incarnation (ISO/IEC 
14496-3, Subpart 4). 
27Specifically, FairPlay entitles iTunes customers to play files purchased (through iTunes) on 
up to five computers, to unlimited export or import them with iPod and to unlimited burn them 
into CDs. 
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(beginning of obsolescence) of their technology have been able to persist largely due t 
P2P/file sharing and by licensing their platform to almost all the “player” companies 
in the market. These companies have offered “backward compatibility” for the MP3 
format (an increase in the complementary inputs) in order to welcome customers with 
old digital libraries. Ogg Vorbis instead, is positioned as the free alternative of MP3 
and try to make the most of users’ opposition to proprietary technologies, in order to 
pull the standard from the market.  
Secondly, while sponsors of Ogg Vorbis and WMA are also their owners (in term of 
paternity and/or property rights), the ACC format is an ISO standard and therefore its 
patents are owned by several companies, which license their rights through a patent 
pool under “RAND” conditions. The case of ACC codec and its main user, Apple, is 
worth deeper consideration. Indeed, on the one hand it shows that, even if the 
technology is developed and published as an ISO standard, its upgrade, made by 
Apple adding a DRM system, does not have anymore the characteristics of a 
published standard. Hence, Apple has followed a “stand alone” strategy, denying to 
its competitors (upstream and downstream) access to its platform. On the other hand, 
Apple, enjoying its first mover advantage in the “legal” commerce of music files, 
locking its customers into the ACC platform. Indeed, Apple’s business strategy was 
and still is to attract content producers by assuring them a “protected” way to sell 
music on line through its iTunes web site, and to gain revenues through its iPod 
players – perfectly promoted and attractively differentiated – the only one capable to 
play iTunes files. The exemplar lock-in created explains the reason way it is unlikely 
that Apple will open its platform in the future.  
Thirdly, while from the consumer point of view all the platform are promoted for free, 
the licenses prices affect for sure the adoption of the technology by small and medium 
software developers, which in writing (for commercial purposes or not) software 
players and other utilities look at the platform specifications availability and at the 
licenses fees. Though OGG may enjoy the full openness given by open source 
licenses, the others share their specifications only after the payment of the licenses 
fees. The same impact does not seem relevant for bigger actors. Table 3, built from 
the above case studies, gives the impression that the “RAND” conditions imposed by 
ISO about the MPEG 4 standard shaped the price structure. Indeed by comparing 
license fees from the case studies, it is clear that Microsoft used “RAND” prices as a 
benchmark to set its own fees. 

 
Table 3 – License fees for WMA, MP3 and ACC 

 
Terms WMA-9 MP3/MP3Pro MPEG4 – AAC 
Content Participation Fees: Title by Title 
(for example, movie on a disc) 

$0.00  2% Related Revenue $0.00  

Content Participation Fees: Subscription $0.00  2% Related Revenue $0.00  
Content Participation Fees: Free 
Television Broadcast 

$0.00  2% Related Revenue $0.00  
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Content Participation Fees Annual 
Enterprise Cap 

$0.00  Unlimited  $0.00  

Unit Fees          
Decoder Per Unit  $0.10  $.75/$1.25  $4.00 Professional 

$0.24–$1.00 
Consumer (Based on 
Volume)  

Decoder Annual Cap  $400,000 for 
Embedded 
System/$20,000 for 
PC Software  

Unlimited ($60,000 
One-Time Fee for 
PC Software only)  

Unlimited ($25,000 
on Consumer PC 
Software only)  

Encoder Per Unit  $0.20  $2.50–$5.00/$5.00  $40.00 Professional 
$0.24–$1.00 
Consumer (Based on 
Volume)  

Encoder Annual Cap  $800,000 for 
Embedded 
System/$200,000 on 
PC Software  

Unlimited  Unlimited ($250,000 
on Consumer PC 
Software only)  

Encode/Decode Per Unit  $0.25  $3.25–$5.75  $44.00 Professional 
$0.48–$2.00 
Consumer (Based on 
Volume)  

Encode/Decode Annual Cap  $1,000,000 for 
Embedded 
System/$210,000 on 
PC Software  

Unlimited  Unlimited ($275,000 
on Consumer PC 
Software only)  

Term  2012  Terms Confidential  Terms Confidential  
 

Source: www.microsoft.com, mp3licensing.com and vialicensing.com 
Note: Some licenses offer different fee options (e.g. flat rate). 

 
The table also show the aim of Microsoft to attract producers of complements (in a 
wide area from consumer electronic to music label), by putting its costs at or below 
those of MPEG-4 and MP3. Moreover Microsoft, compared to its history, opened its 
platform beyond its Windows operating system (where the software is available for 
free). Here, the intention to “open” its technology to complement producers 
(Windows based or not) and hence spreading its technology broadly. Given the 
Windows DRM asset, underlined once again the clever marketing strategy based on 
the “playsforsure” trademark, and exploiting the distribution advantage allowed by 
the Windows platform, Microsoft –again without being the first mover – has achieved 
the most complete diffusion of its WM platform. The tripod in figure 2 summarises 
(with forecasting aim as well) the targets of the different platform. 
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Figure 4 – The standardization tripod 

 
 

From the insights given by the case studies, from the theoretical discussion on the first 
part and from my understanding on the sector, some conclusive comments can be 
made. 
First, the SDOs’ mission of assuring the access to the platform to companies which 
wish to produce complementary products, seems not have been properly achieved. 
Indeed, Apple and MP3 licensors took advantage of the system by exploiting their 
market power and locking-in customers (Apple). However the MPEG family 
standards balanced the Microsoft monopolistic attitude by both “stealing” from it 
market share and by “suggesting” licenses fees. An additional observation regards the 
players involved in the standard war, which for the first time are mostly from the PC 
industry. Important protagonists of previous settings, such as Philips and Sony, seem 
to be looking at this market from the outside, but probably their choices will affect 
later the adoption process.  
Second, even if a broad availability of converters give the user the opportunity to 
switch into a different format, thus to avoid high switching costs and hence the lock-
in problem, in several cases it requires a long procedure, and/or losses in output 
quality. Therefore, network externalities and switching costs still strongly affect the 
digital compression technology market and hence the likelihood for a single winner is 
high, but given the rapid continuous advances temporary. In this battle as well the 
Open Source alternative is waiting for the “consumer activism”. 
Finally, IPRs seem to strongly affect the standardisation process, by both allowing 
agreements between the system integrator and the complementary product/content 
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producers, and by representing a key asset in the de jure standardization. Moreover, 
patent pool, is commonly recognized as an useful way to reduce transaction costs due 
to multiple patent owners, and a strong way of commercialising platform 
specifications. 
The present research, with its limits, due principally to lack of “in field” 
investigations and to technological simplifications, gives in depth insights on a 
“Moore’s law” sector and offers ideas and directions for further research on 
technological compatibility standards. Beside others, studies on standard related 
trademarks and ways in which they are promoted, on the length of the lock-in effect, 
on the coexistence of few standards and on the business model of open source 
software, would be helpful. 



 25

Bibliography 
 
Arthur, W.B. (1988), “Competing technologies: an overview”. In G. Dosi et al. (Eds), 
Technical Change and Economic Theory, London, Pinter. 
Bekkers, R., Duysters, G. and Verspagen, B. (2002), “Intellectual property rights, 
strategic technology agreements and market structure: The case of GSM”, Research 
Policy, Vol. 31(7), pp. 1141-1161. 
Besen, S.M., and Farrel, J. (1994), “Choosing how to compete: Strategies and tactics 
in standardization”, Journal of Economic Perspectives, 8(2). 
Blind, K. et al. (2002), “Study on the Interaction between Standardisation and 
Intellectual Property Rights”, Karlsruhe, Fraunhofer ISI, available at 
www.isi.fraunhofer.de/publ/regul_en.htm. 
Bonaccorsi, A. and Rossi, C. (2002), “L’economia degli standard e la diffusione delle 
tecnologie. L’Open Source non è un assurdo economico”, Economia e Politica 
Industriale, 115. 
Conner, K. R. (1995), “Obtaining Strategic Advantage From Being Imitated: When 
Can Encouraging "Clones" Pay?”, Management Science, 41 (2), 209-225. 
Cusumano, M. A., Mylonadis, Y. and Rosenbloom, R. S. (1992), “Strategic 
Maneuvering and Mass-Market Dynamics:  The Triumph of VHS over Beta” 
Business History Review, 66(1), pp. 51-94.  
David, P.A. (1985), “Clio and the Economics of QWERTY”, American Economic 
Review, Papers and Proceedings, Vol. 75, pp. 332-337. 
David, P.A. and Greenstein, S. (1990), “The economics of compatibility standards: an 
introduction to recent research”, Economics of Innovation and New Technology, 1. 
Dosi, G. and Bassanini, A. (1999), “Competing Technologies, Technological 
Monopolies and the Role of Convergence to a Stable Market Structure”, LEM 
Working Paper Series, 3. 
Ehrhardt, Marcus (2004), Network effects, standardisation and competitive strategy: 
how companies influence the emergence of dominant designs, International Journal 
of Technology Management, 27 (2/3) , pp. 272-294  
Farrell, J. (1989), “Standardization and Intellectual Property”, Jurimetrics Journal, 30 
(1), pp. 35-50. Reprinted in R. Towse and R. Holzhauer (Eds.), The Economics of 
Intellectual Property (International Library of Critical Writings in Economics), 
Edward Elgar, Cheltenham, UK (2002). 
Farrell, J. and Gallini N. (1988), “Second-Sourcing as a Commitment: Monopoly 
Incentives to Attract Competition” Quarterly Journal of Economics, 103, 673-694. 
Farrell, J. and Shapiro, C. (1988), “Dynamic Competition with Switching Costs”, 
RAND Journal of Economics, 19, 123-137. 
Gawer, A. and Cusumano, M. (2002), Platform Leadership: How Intel, Microsoft, 
and Cisco Drive Industry Innovation, Harvard Business School Press, Boston.  
Gilbert, R.J. and Katz, M.L. (2001), “An Economist’s Guide to U.S. v. Microsoft”, 
The Journal of Economic Perspectives, Vol. 15, No.2 (Spring, 2001), 25-44. 



 26

Hill, C.W.L. (1997), “Establishing a standard: Competitive strategy and technological 
standards in winner-take-all industries”, The Academy of Management Executive, 
11(2). 
Iversen, E.J., Øversjøen, E. and Thue Lie, H. (2004), “Standardization, innovation and 
IPR”, Telektronikk 2, available at http://www.telenor.com/telektronikk. 
Katz, M. L. and Shapiro, C. (1995) “On the Licensing of Innovations”, RAND Journal 
of Economics, 16(4), 504-520. 
Lerner, J., Strojwas, M. and Tirole, J. (2003) “Cooperative Marketing Agreements 
Between Competitors: Evidence from Patent Pools”, IDEI Working Papers 187, 
Institut d'Économie Industrielle (IDEI), Toulouse. 
Liebowitz, S.J. and Margolis, S.E. (1994), “Network Externality: An Uncommon 
Tragedy”, Journal of Economic Perspectives, 8(2).  
Mansell, R. (1995), “Standards, industrial policy and innovation”, in R. Hawkins, R. 
Mansell and J. Skea (Eds), Standards, Innovation and Competitiveness: The Politics 
and Economics of Standards in Natural and Technical Environments, Edward Elgar. 
Rice, J. and Juniper, J. (2003), “High Technology Alliances in Uncertain Times: The 
Case of Bluetooth”, Knowledge, Technology, & Policy, Vol. 16, N. 3, pp 113-124. 
Rivette, K.G. and Kline, D. (2000), “Discovering New Value in Intellectual 
Property”, Harvard Business Review, January-February, Vol.78, N.1, pp54-66. 
Rohlfs, J.H. (2003), Bandwagon Effects in High-Technology Industries. Cambridge, 
Massachusetts, The MIT Press. 
Schoechle, T. (2001), “Re-examining Intellectual Property Rights in the Context of 
Standardization, Innovation and the Public Sphere”, Knowledge, Technology, & 
Policy, Vol. 14, N. 3, pp 109-126. 
Shapiro, C. (2001), “Navigating the Patent Thicket: Cross Licenses, Patent Pools, and 
Standard Setting”, in Adam B. Jaffe, Josh Lerner and Scott Stern, (Eds.) Innovation 
Policy and the Economy, Volume 1, The MIT Press. 
Shapiro, C. and Varian, H.R. (1999), Information Rules, Boston, Harvard Business 
School Press. 
Steinmueller, W.E. (2005), “Technical Compatibility Standards and the Co-
Ordination of the Industrial and International Division of Labour”, Conference 
“Advancing Knowledge and the Knowledge Economy, Washington, DC, available at 
http://advancingknowledge.com/drafts.htm. 
Stoneman, P. (2002), The Economics of Technological Diffusion, Oxford, Blackwell 
Publishers. 
Teece, D.J. (1998), “Capturing Value from Knowledge Assets: The New Economy, 
Markets for Know-how, and Intangible Assets”, California Management review, 
40(3). 
Teece, D.J. (2000), Managing Intellectual Capital, Oxford, Oxford University Press. 
Varian, H.R.; Farrell, J. and Shapiro C. (2004), The Economics of Information 
Technology, Cambridge University Press 
West, J. and Dedrick, J. (2001), “Open Source Standardization: The Rise of Linux in 
the Network Era”, Knowledge, Technology, & Policy, Vol. 14, N. 2, pp 88-112. 



 27

Windrum, P. (2004), “Leveraging technological externalities in complex 
technologies: Microsoft’s exploitation of standards in the browser wars”, Research 
Policy, 33, pp. 385–394. 


