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Executive Summary 
 
CEN and CENELEC foresee a change in the landscape of standardization in the European Union 


(EU) and worldwide, and expect that Standard Essential Patents (SEPs) will play a more 


prominent role within the range of their activities in the future. While the current CEN and 


CENELEC common patent policy is considered effective, experiences with SEPs in the ICT-


sector, the increased interoperability and interconnectivity of standardized products and 


services, as well as the debate at EU level around standardization for the Digital Single Market, 


called for an internal assessment of the CEN-CENELEC policy in place and for some 


contribution to the discussion around SEP.  This is the purpose of this Paper. 


As per the findings of this Paper, CEN and CENELEC:  
 
1. consider that there is no objection to the development of a standard that includes 


patented inventions provided that patent holders commit to make their technology 


available and grant a licence under FRAND conditions; 


2. invite any party to report knowledge of possibly essential patents in order to guarantee 


disclosure of SEPs as soon as possible;  


3. recall that licensing declarations are irrevocable, as long as the patent remains essential; 


4. consider that it is not in their role to undertake the assessment of patent essentiality, 


scope, validity and strength; 
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5. welcome the EU Commission Communication’s invitation to “work in collaboration with 


stakeholders including ESOs, European Patent Office (EPO), industry and research” and 


promote an open, strong and effective disclosure policy; 


6. recall that the concept of SEP disclosure is subjective and refuse to consider essentiality as 


a “once and for all” notion; 


7. see the swift issuing of a FRAND licensing declaration as essential in order not to slow 


down the standardization process; 


8. insist that Standards Developing Organizations (SDOs) and Standard Setting Organization 


(SSOs) shall never interfere with licensing negotiations; 


9. stress that FRAND has no precise pricing content, but instead is a “comity device” 


designed to promote good faith negotiation between patent owners and prospective 


licensees; 


10. do not support initiatives to provide guidance on, or impose compliance with, FRAND 


pricing, valuation and rate-setting methodologies. 


 


 


 


I. SETTING THE SCENE 
 


1. CEN and CENELEC 
 


The European Committee for Standardization (“CEN”) and the European Committee for 


Electrotechnical Standardization (“CENELEC”) are two officially recognized European 


Standardization Organizations under Regulation 1025/2012 on European Standardization.1  


 


CEN and CENELEC develop European Standards (ENs) and other consensus-based technical 


deliverables that meet the demand of European stakeholders, including business, industry and 


commerce, service providers, public authorities and regulators, academia and research 


centres, European trade associations and interest groups.  


 
                                           
1 Regulation (EU) No 1025/2012 of the European Parliament and of the Council of 25 October 2012 on European 
standardisation, amending Council Directives 89/686/EEC and 93/15/EEC and Directives 94/9/EC, 94/25/EC, 
95/16/EC, 97/23/EC, 98/34/EC, 2004/22/EC, 2007/23/EC, 2009/23/EC and 2009/105/EC of the European Parliament 
and of the Council and repealing Council Decision 87/95/EEC and Decision No 1673/2006/EC of the European 
Parliament and of the Council Text with EEA relevance, OJ L 316, 14.11.2012, p. 12–33 
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In addition CEN and CENELEC provide a platform for the development of harmonized European 


Standards (hENs) that may incorporate quality, safety, environmental, interoperability and 


accessibility requirements, as prescribed in the relevant European Union (“EU”) legislation.   


 


CEN and CENELEC membership is composed of national standardization bodies from 33 


countries, whose national networks involves more than 60,000 technical experts from industry, 


business and commercial federations (including SMEs), research, consumer organizations, 


environmental groups and other societal stakeholders.  


 


Considering the economic landscape and the challenges ahead, CEN and CENELEC believe that 


a strong and efficient patent system contributes to the growth of the European economy, and 


stimulates innovation and competition to the benefit of European citizens. 


 
2. The Issue 


 
Recent Commission decisions and court cases, mainly in the Information and Communications 


Technologies (“ICT”) domain, have fueled policy discussions on whether holders of patents 


which they declare essential to standards (in this document referred to as “SEP” or “SEPs”) can 


and do resort to patent infringement proceedings, in order to extract excessive royalty and 


cross licensing conditions from allegedly locked-in implementers of their technology, in spite of 


previous pledges to license those SEPs on Fair Reasonable and Non Discriminatory terms 


(hereafter, “FRAND commitments”).  This is often referred to as “patent holdup”.2  


 


A related claim is that the aggregate licensing terms demanded by SEPs owners could allegedly 


undermine the successful implementation of standards, by collectively imposing a tax on 


standard implementers.  This is often referred to as “royalty stacking”.3 


 


Beyond stakeholders’ casual reports of such problems in patent litigation cases, there is to 


date little systemic evidence that “patent holdup” and “royalty stacking” occur at a significant, 


let alone pervasive, scale. Moreover, the reverse allegation has been made that patent holders 


could be faced with a problem of “patent holdout”, if implementers of SEPs were entitled to 


                                           
2 See Mark A. Lemley & Carl Shapiro, “Patent Holdup and Royalty Stacking, 85 Texas Law Review, 1991, 2033-34 
(2007). 


3 Id. 
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successfully runaway from licensing negotiations on the ground that they consider proposed 


licensing terms as unFRAND.4 


 
3. The Context  


 
3.1. Policy aspects, court cases and related initiatives 
 
The European Commission issued in April 2016 a Communication on “ICT Standardization 


Priorities for the Digital Single Market”, which invites to “work in collaboration with 


stakeholders including ESOs, EPO, industry and research, on the identification, by 2017, of 


possible measures to (i) improve accessibility and reliability of information on patent scope, 


including measures to increase the transparency and quality of standard essential patent 


declarations as well as (ii) to clarify core elements of an equitable, effective and enforceable 


licensing methodology around FRAND principles and (iii) to facilitate the efficient and balanced 


settlement of disputes”.5  


With this Communication the European Commission follows a tide of uncoordinated initiatives 


by government bodies, antitrust agencies, Standards Developing Organizations (“SDOs”) 


specifically active in defined ICT sectors6 and Standard Setting Organizations (“SSOs”)7 across 


the globe regarding SEP.  We give hereafter a historical overview of some of those initiatives:  


• In December 2013, the China Standardization Administration (SAC) and the State 


Intellectual Property Office (SIPO) jointly released “Regulatory Measures on National 


Standards Involving Patents”. In July 2015, China State Administration for Industry and 


Commerce (SAIC) released “ Pro-visions on the Prohibition of the Abuse of Intellectual 


Property Rights to Eliminate or Restrict Competition” (see, in particular, clause 13); 


• In 2014, the European Commission proposed in a note to the Member States to engage in 


discussions regarding a durable solution on FRAND licencing in standards and invited the 


Member States to consider a text on a proposal on injunctive relief on SEP to be 


elaborated together with US regulators; 


                                           
4 See Anne Layne-Farrar, “Why Patent Holdout is Not Just a Fancy  Name for Plain Old Patent Infringement”, 
Competition Policy International, February 2016.  
5 Communication from the Commission, ICT Standardisation Priorities for the Digital Single Market, 19.4.2016 
(COM(2016) 176 final). 
6 For the purposes of this paper, we define to SDOs as the hundreds of industry -or sector- based fora and consortia 
that develop and publish industry specific standards. 
7 For the purposes of this paper, we define to SSOs as the formally recognized national and European standardization 
organizations, CEN, CENELEC and ETSI, as well as the International Organization for Standardization (“ISO”), the 
International Electrotechnical Commission (“IEC”) and International Telecommunication Union (“ITU”).  
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• In 2014, the European Commission published a study on patents and standards and, in 


early 2015, held a public consultation, which sought to collect views of interested parties 


to provide their views on the current and prospective performance of the framework 


governing the inclusion of patented technologies in standards, and the licensing process 


for those technologies;8 


• In February 2015, the IEEE-SA announced an update of its patent policy.  The revised 


patent policy stated aim is to provide “greater clarity of meaning on ‘reasonable’ rates”,  


following unsuccessful previous attempts to reduce the “inherent vagueness” of FRAND 


commitments given by SEPs holders;9 


• In July 2015, the Court of Justice of the EU issued a judgment in Huaweï v ZTE which 


clarified some important aspects of the legal meaning of the FRAND concept under EU 


law.10  The Court judgment suggests that FRAND has procedural meaning, and shall not be 


construed as imposing predetermined patent pricing levels or valuation methods.  Put 


differently, the Court suggests that FRAND entails courtesy obligations on both SEP owners 


and prospective licensees;11 


• In December 2015, the Korea Fair Trade Commission published a proposed revision of its 


IP Guidelines, which seems to hint at stricter antitrust liability rules for FRAND-pledged 


SEPs, as opposed to de facto standards;12 


• In January 2016, the Japan Fair Trade Commission (“JFTC”) partially amended its 


“Guidelines for the Use of Intellectual Property under the Antimonopoly Act”.13  Those 


Guidelines seek to explain the possible antitrust implications of FRAND commitments; 


• In March 2016, the Ministry of Commerce of India issued a discussion paper on Standard 


Essential Patents and Availability of FRAND terms which invites comments from 


stakeholders with a view to developing a suitable policy framework to define the 


obligations of SEPs holders and licensees; the discussion paper suggests that patent 


holdup is a material concern, and embraces a pro-active remedial philosophy.14 


                                           
8 Patents and Standards: A modern framework for IPR-based standardization, Study Commissioned by the European 
Commission, Directorate-General for Enterprise and Industry, 2014. 
9 IEEE-SA Standards Board Bylaws, Section 6, Approved Clause 6 of the SASB Bylaws, 
https://standards.ieee.org/develop/policies/bylaws/approved-changes.pdf 
10 CJEU, C-170/13, Huaweï v ZTE [2015] ECLI:EU:C:2015:477. 
11 See Miguel Rato and Mark English, “An Assessment of Injunctions, Patents, and Standards Following the Court of 
Justice’s Huawei/ZTE Ruling”, Journal of European Competition Law & Practice, 2016, Vol. 7, No. 2. 
12 Korea Fair Trade Commission’s (KFTC’s) December 16, 2015 amendments to its Review Guidelines on Unfair 
Exercise of Intellectual Property Rights.  
13 Japan Fair Trade Commission, Partial Amendment of “Guidelines for the Use of Intellectual Property under the 
Antimonopoly Act” January 21, 2016. 
14 Discussion Paper on Standard Essential Patents and their  Availability on FRAND Terms, Government of India 
Department of Industrial Policy and Promotion Ministry of Commerce & Industry 1st March 2016 



https://standards.ieee.org/develop/policies/bylaws/approved-changes.pdf
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CEN and CENELEC consider that those policy initiatives hold both positive prospects – 


benchmarking and cross fertilization of best practices – and negative ones – fragmentation, 


transaction costs, uncertainty and spill over of counterproductive practices. 


 
3.2 Technology aspects: interoperability and connectivity 
 
Emerging transformative technologies, like the Internet of Things (“IoT”), promise that devices 


of everyday life can communicate with each other.  Examples of increasing device-to-device 


communication (“D2D communication”) abound. In the automotive industry, car 


manufacturers work on driverless systems that require multiple connected devices to work 


together (e.g., sensors, radars, high-powered cameras, etc.).15  In the aviation sector, aircraft 


manufacturers rely on IoT devices to cut down wiring and cables, and achieve significant fuel 


economies.16  In the robotics industry, movements, activation or shutdown commands for 


personal care robots run on wireless technologies.17  Last, but not least, smart-cities, smart 


buildings, smart-grids and electro mobility converge with mechanical engineering, logistics and 


seamless wireless communications to provide new functionalities for businesses and 


consumers, including lighting, air quality control, security and surveillance, traffic 


management, etc.   


 


From a technical perspective, digital devices also require “interoperability” along connectivity.  


With this background, the development of interoperability standards will play a key role in the 


promotion of seamless, ubiquitous and cost effective D2D connectivity. 


 


Due to the nature of the devices in question, those standards may not only be designed by  


industry consortia or other SDOs specifically active in defined ICT sectors, but also in SSOs 


with broader scopes notably, at European level, by CEN, CENELEC and ETSI and, at the 


international level, ISO, IEC and ITU.  Within this technological evolution, while it is true that 


to date CEN and CENELEC have had little exposure to patent-related discussions, experts 


forecast that patents declared as “essential” will pervade standards in all industrial sectors 


                                           
15 See http://dupress.com/articles/internet-of-things-iot-in-automotive-industry/  
16 See http://waic.avsi.aero/.  Notably with the elimination of double or triple wiring redundancies.  See also: 
https://www.itu.int/net/ITU-R/study-groups/docs/workshop-wp5abc-wrc15/WP5ABC-WRC15-P2-5.pdf  
17 See  http://robohub.org/robots-international-standards/ 



http://dupress.com/articles/internet-of-things-iot-in-automotive-industry/

http://waic.avsi.aero/

https://www.itu.int/net/ITU-R/study-groups/docs/workshop-wp5abc-wrc15/WP5ABC-WRC15-P2-5.pdf
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beyond ICT. As a result there will be a likely increase in the patent density also around CEN 


and CENELEC European standards. 


 


It should also be noted that some SDOs had formed the preference to avoid patented 


technologies.18  However, it is unclear to what extent such a principled approach can be 


sustained in the future.  As a general rule, CEN and CENELEC consider that there is no 


objection to the development of a standard that includes patented inventions.  However, at the 


same time, during the elaboration of the standard, CEN and CENELEC technical experts remain 


free to consider alternative drafting options that do not involve patent infringement, through a 


process termed “design around”. Otherwise, CEN and CENELEC will secure assurances that the 


holders of patents that they have declared to be essential also commit to licence these under 


FRAND conditions. 


 
4. Aims of this Paper 
 
With this paper, CEN and CENELEC would like to acknowledge the invitation in the 


Communication on Digital Single Market, and to provide the European Commission and other 


stakeholders with their input and vision on a possible way forward in relation to SEPs and 


FRAND commitments.  CEN and CENELEC, through their network of national members’ legal 


advisors, have conducted an internal assessment of their common policy on patents in light of 


the anticipated technology changes that will drive ICT closer to their activities.  The outcome of 


this exercise is that CEN and CENELEC are well aware of the issues that occurred in the ICT 


world, and consider that appropriate safeguards are in place in their patent policy and other 


intellectual property (“IP”) related texts.   


 


CEN and CENELEC’s internal assessment has been conducted with the following principles in 


mind: (i) follow an evidence-based approach, based on the consideration of empirical data on 


“patent holdup” and “royalty stacking”; (ii) be attentive to the needs of the business 


community, especially in terms of commercial flexibility and avoidance of administrative 


burdens; and (iii) avoid above all any risks of liability, including antitrust liability. 


 


                                           
18 See SAE International, SAE Intellectual Property Rights and Usage Policy, §4: 
http://www.sae.org/about/intelproperty/ippolicy.pdf (noting, however, that with the advent of more complex 
technologies, this is not always possible). 



http://www.sae.org/about/intelproperty/ippolicy.pdf
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Against this backdrop, this Paper is organized as follows. Section II provides a review of the 


existing CEN and CENELEC Policy on patents.  Section III explains CEN and CENELEC views 


on patent essentiality issues, including disclosure.  Section IV provides CEN and CENELEC 


interpretation in relation to licensing assurances and FRAND commitments.  Section V recalls 


the CEN and CENELEC commitment to fully comply with competition law in a FRAND context.  


Each of section III to V ends with a box that summarizes the vision of CEN and CENELEC on 


the topic that is discussed. 


 


 
II. CURRENT CEN AND CENELEC PATENT POLICY 
 
CEN and CENELEC have adopted joint guidelines for the implementation for a common policy 


on patents (“patent policy”).  Those guidelines can be found in the CEN-CENELEC Guide 8 on 


“Guidelines for Implementation of the Common Policy on Patents” as well as in other texts.19  


The purpose of CEN and CENELEC patent policy is to provide guidance to the participants in 


their technical bodies in case patent or other intellectual property rights matters arise.  The 


following paragraphs summarize the main principles of CEN and CENELEC patent policy.  


CEN and CENELEC patent policy requests stakeholders to proceed to early disclosures and 


identification of patents that may be considered, at the best of their knowledge, to be essential 


for the future use of the deliverables under development.  An essential patent is defined as a 


patent which, from the viewpoint of the patent holder, is necessarily infringed by any 


compliant implementation of a deliverable standard. 


 


Disclosure must be made by participants to a technical body, at the best of their knowledge, of 


any known patent or to any known pending application on patents they consider as to be 


possibly essential, either of their own or of other organizations.  CEN and CENELEC invite not 


only patent holders, but also any party not participating in the work of their technical bodies to 


report knowledge of possibly essential patents.  Moreover, disclosure should occur as soon as 


possible. 


 


CEN and CENELEC patent policy sets no requirement for patent searches.  Patent calls are 


organized regularly by Chairmen of technical committees, and affirmative answers are 


                                           
19 In particular, Guide 10 and Guide 31; all these guides are available on our website at the IPR page: 
http://www.cencenelec.eu/ipr/Pages/default.aspx  



http://www.cencenelec.eu/ipr/Pages/default.aspx
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recorded.  Whilst Guide 8 recognizes that patent discussions may take place in technical 


bodies, those discussions shall not cover the patent scope, its validity or specific licensing 


terms. 


 


CEN and CENELEC patent policy requires that holders of SEPs set out their licensing intentions 


in a declaration form, and offers 3 options: (i) free of charge, royalty free licence (“RF”);20 (ii) 


non-discriminatory and fair and reasonable licence (FRAND); (iii) unwilling to grant licence.  


Licensing commitments are irrevocable, as long as the patent remains essential.  They bind all 


successors in interest, and there is a duty on the patent holders to introduce grandfathering 


provisions in any transfer contract they would conclude.   


 


If a patent holder is unwilling to grant a licence, then he shall advise the technical body, which 


can take appropriate action, including -but not limited to- a review of the deliverable or its 


draft to remove the potential conflict, or a clarification of the technical causes of conflict.  To 


that effect, CEN and CENELEC request that (un)willing patent holders provide the following 


information: “a. Granted patent number, patent application number (if pending), or 


registration number; b. An indication of which portions of the above document are affected; c. 


A description of the claims covering the above document”. 


 


III. ESSENTIALITY, INCLUDING DISCLOSURE 
 
1. Disclosure 
 
Regarding the disclosure aspects, CEN and CENELEC wish to convey five messages:   


First, CEN and CENELEC technical committees, as well as their national members’ technical 


committees, do not, and cannot, perform patent searches and are not involved in evaluating 


patent relevance or essentiality with regards to deliverables.   


 


Second, CEN and CENELEC view the disclosure process also as a critical enabler.  Disclosure is 


indeed the mechanism that triggers the submission of licensing declarations.  But disclosure – 


in particular when it is timely –  also creates opportunities for technological “design around” 


                                           
20 Under the RF model, the SEP holder however remains free to seek to conclude a licensing agreement.  The words 
free of charge in declaration form refer to monetary compensation, and do not prevent the conclusion of licensing 
agreements that cover non-monetary terms (field of use, reciprocity, etc.). 
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and commercial “contract around”, by making possible the localization and/or selection of 


available alternative technologies, patented or not, at very early stages of standards 


development. 


 


Third, CEN and CENELEC believe in the necessity to provide a strict procedure for patent calls.  


The recording of patent calls, including the recording of all answers, can assist in deterring bad 


faith conduct. 


 


Fourth, CEN and CENELEC consider that both stakeholders participating and not participating in 


technical committees can play a useful role to report on (i) technological; and/or (ii) 


commercial alternatives to a potentially infringing implementation.  CEN and CENELEC would 


thus welcome the possibility to explore how to further reach out to third parties who are holder 


of patents that may become relevant during the standard development process.  This point is 


particularly salient in relation to organizations from the ICT sector who may not be 


participating in CEN and CENELEC technical committees, but who may hold patents essential to 


future deliverables. 


 


Fifth, given the Communication’s invitation to discuss with all stakeholders, and in particular 


the EPO, CEN and CENELEC would welcome to explore the possibility to enter into discussion 


with EPO on how to improve the disclosure process. 


 


 


 


Vision  
 
CEN and CENELEC: 
 
1. consider that it is not in their role to undertake the assessment of patent essentiality, 


scope, validity and strength.  In addition, even if it were requested of them, they and 
their national members would not have the financial and human resources to carry out 
patent searches and engage in such assessments; 


2. recall that disclosure of SEPs is not only an enabler for FRAND licensing, but it is also a 
critical tool to enable for technological “design around” and commercial “contract 
around” (search for commercially viable alternatives);  


3. welcome the EC Communication’s invitation to “work in collaboration with stakeholders 
including ESOs, EPO, industry and research” and  consider that an open, strong and 
effective disclosure policy may be further promoted by close cooperation with other 
stakeholders like the EPO, who can provide support to improve the disclosure process.   
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2. Essentiality 


 
From the outset, CEN and CENELEC would like to dissipate a possible ambiguity.  It is often 


said that a SEP is an unavoidable IP right for the purposes of implementing a standard.   This 


is, however, a misunderstanding (possibly caused by the complexity of the standard setting 


process).   


The very existence of a SEP does not imply by necessity that a licence on this IP right will be 


indispensable for a future player in a market to which the standard is relevant.  First, a product 


may implement a non-standard solution to solve a technical issue for which a standard 


specifies a different solution covered by an SEP.  Second, a SEP may be essential to an 


optional mode specified by a standard, but not used by its implementation.  Third, a patent 


that is essential to a standard may in fact not be essential for market players to compete on a 


related market, if several substitute standards exist for a given functionality.  Last, but not 


least, a patent that is declared essential at an early stage of the standard setting process may 


no longer be essential (through design around) at subsequent stages.   


 


With this background, CEN and CENELEC want to stress that the concept of a SEP shall not be 


construed as a patent that is objectively essential to a deliverable, but on the contrary as a 


subjective concept.  According to CEN and CENELEC patent policy, if a participant believes that 


he holds a patent likely to be essential to a deliverable, then the patent holder may be invited 


to consider issuing a declaration of essentiality and to commit to royalty-free or FRAND 


conditions, which he may refuse. 


 


To maintain an understanding of subjective essentiality is important, especially because CEN 


and CENELEC refuse to consider essentiality as a “once and for all” notion.  Whilst a participant 


may consider that one (or more) of its patent is essential at the early stages of standard 


development, it may turn out at a later stage that this patent is not.  Conversely, a participant 


may not believe that one (or more) of its patents is essential, but it may turn out at a later 


stage that it is.  Furthermore, a patent can be considered by the relevant players to be 


essential for an early draft of a standard and – due to disclosure and design around – become 


non-essential for a later draft of the same standard.  


 


CEN and CENELEC subjective approach also allows and encourages different participants who 


may believe to have competing essential patents for a similar functionality to declare them.   
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Within the same approach, which differs from other SDOs, CEN and CENELEC do not support, 


and do not offer to the patent holder participating in the standard making process, the option 


to declare that he “needs more time” to issue a licensing declaration, as this would slow down 


the preparation of the standard required by the market and has even the potential to stall the 


standardization process. 


If a patent holder declares that he is unwilling to license his SEPs, CEN and CENELEC patent 


policy “requests” additional information from the SEP holder.  In this situation, CEN and 


CENELEC technical committees have to be prepared to seek a technically available option that 


would not result in that patent infringement. 


 


CEN and CENELEC would welcome to further explore the possibility that EPO may provide 


assistance and advice to patent holders in relation to their essentiality declarations, and in 


identifying available substitute technologies at early standards development stage. EPO 


officials have publicly reported on existing partnerships with organizations such as ETSI, ITU, 


IEEE-SA, IEC, WorldDMB... 21   


 


Moreover, according to the EPO, the Internet of Things and of “Industry4.0” will likely increase 


patent density and FRAND issues in relation to “all industrial sectors” beyond the ICT industry. 


This, in turn, necessitates closer cooperation between the EPO and SDOs and SSOs in order to 


assure patent quality in new technical areas22. Starting from the assumption that i) CEN and 


CENELEC should maintain their role of neutral level playing fields and refrain from any act that 


could jeopardize their impartiality and that ii) they do not have the expertise and resources to 


technically review the declarations of essentiality subjectively made by patent holders, it 


seems to be the right time to initiate exploratory discussions with EPO on this matter. 


 


 


 


 


 


                                           
21See G. Owens, EPO Approach to Patents and Standards, 9 May 2016, PPT delivered at ETSI, mimeo.  On 29 February 
2016, Y. Meniere, chief economist of EPO, reported at a major conference in Brussels on the very close cooperation 
with some SSOs to screen patent applications: see https://www.youtube.com/watch?v=ye8twLKEJeY  


22 Id. 



https://www.youtube.com/watch?v=ye8twLKEJeY
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Vision 
 
CEN and CENELEC: 
 
1. recall that the concept of SEP disclosure is subjective, not objective, and simply denotes the early 


patent holder perspective that the functionality protected by its intellectual property may be 
relevant to a future standards specification; 


2. refuse to consider essentiality as a “once and for all” notion.  A patent can be essential for an 
early draft of a standard and – for instance due to disclosure and design around – become non-
essential for a later draft of the same standard; 


3. subjective approach encourages different participants who may have competing essential 
patents for a similar functionality to declare them; 


4. do not support the option “needs more time” to issue a licensing declaration, as this would slow 
down the preparation of the standard required by the market;  


5. reiterate their interest in discussing with the EPO how it could assist and provide advices to 
patent holders in relation to their essentiality declarations and in identifying available substitute 
technologies at early standards development stages.  


 


 


 


IV. LICENSING DECLARATIONS, INCLUDING FRAND 
 
CEN and CENELEC recall that their forums are not the appropriate place for early licensing 


discussions amongst SEP owners and future implementers. Neither are they appropriately 


positioned to provide ex ante guidance on licensing terms to SEP owners and implementers, 


including on the definition of what constitutes a “reasonable” terms, the level at which SEPs 


shall be licenced, the breadth of licensing discussions, the basis on which licensing revenue 


shall be calculated, etc.   


 


SEPs licensing is an issue that shall be governed by private negotiations between the parties 


outside of SDOs and SSOs, in light of “recognized commercial practices”,23 and with the 


possible assistance of ex post judicial and quasi-judicial remedies. 


 


In CEN and CENELEC’s view, this position is necessary to avoid all and any antitrust risk.  


Moreover, if CEN and CENELEC recognize that certain market players view the open-textured 


nature of the concept of FRAND as a source of possible uncertainty in ex post licensing 


                                           
23 This notion is used by the Court of Justice of the EU, supra §65. 
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discussions, they recall that it is their duty (as the recognized European Standardization 


Organisation) to be attentive to the need to maintain ex ante incentives of technology 


developers to participate in standardization activities, to promote incentives to innovate, and 


to strengthen the competitiveness of European companies.   


 


In this context, CEN and CENELEC acknowledge that the Communication on “ICT 


Standardization Priorities for the Digital Single Market”, calls “to clarify core elements of an 


equitable, effective and enforceable licensing methodology around FRAND principles”. 


However, CEN and CENELEC emphasize that any attempt to frame licensing negotiations ex 


ante through the provision of guidance or methodologies on FRAND valuation, risks to be in 


practice a disincentive to the voluntary participation of technology developers in 


standardization bodies and, at an even earlier stage, the very process of inventive activity.   


 


Last, CEN and CENELEC are aware, and concerned, that attempts to give pricing content to the 


FRAND concept have fueled worldwide revenue distribution disputes.  Hence, by all possible 


means, CEN and CENELEC do not want to be pulled into such discussions.   


 


Revenue sharing disputes between patent owners and implementers are not matters to be 


dealt with by SDOs and SSOs. 


 


With this, CEN and CENELEC believe that it is necessary to depart from an interpretation of 


FRAND as a pricing mechanism, and instead to approach it as a participative instrument that 


seeks to foster stakeholders’ ex ante incentives to get aboard SDOs and SSOs.   


 


Under this interpretation, FRAND seeks to provide early assurances that owners and users of 


protected technologies will enter into negotiations in good faith with the ultimate objective of 


agreeing to licensing conditions.  In brief: the nature of a FRAND commitment is procedural, 


not distributional! 


 


At the operational level, CEN and CENELEC view FRAND as a comity device that generates 


bilateral fair play obligations between the patent owner and prospective licensees.  CEN and 


CENELEC fully subscribe to the now conventional view that FRAND is a two ways street,24 and 


                                           
24 CJEU, supra §42: the “Court must strike a balance between maintaining free competition ... and the requirement to 
safeguard that proprietor’s intellectual-property rights and its right to effective judicial protection”. 
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they are accordingly aware and fully supportive of the approach provided by the Court of 


Justice of the EU in Huaweï v ZTE, which clarifies that FRAND commitments entail courtesy 


obligations on both SEP owners and prospective licensees.  


 


In line with the stepwise framework given in Huaweï v ZTE, some rudimentary best practices 


that arise from FRAND intended as above can be recalled: 


 
1. Prior to bringing patent infringement proceedings in courts, it is for the patent holder “to alert the 


alleged infringer of the infringement complained about by designating that SEP and specifying the 
way in which it has been infringed”;25 


2. Second, the alleged infringer must express “its willingness to conclude a licensing agreement on 
FRAND terms”;26 


3. Third, the patent holder must “present to [the] alleged infringer a specific, written offer for a 
licence on FRAND terms, in accordance with the undertaking given to the standardization body, 
specifying, in particular, the amount of the royalty and the way in which that royalty is to be 
calculated”;27 


4. Fourth, the alleged infringer must “promptly and in writing”, make “a specific counter-offer that 
corresponds to FRAND terms”.28 In particular, the alleged infringer must “diligently … respond to 
that offer, in accordance with recognised commercial practices in the field and in good faith, a point 
which must be established on the basis of objective factors and which implies, in particular, that 
there are no delaying tactics”;29  


5. Fifth, if the FRAND counter-offer is rejected, the alleged infringer must nonetheless behave as if he 
was already a licensee.  In particular, “it is for that alleged infringer, from the point at which its 
counter-offer is rejected, to provide appropriate security, in accordance with recognised 
commercial practices in the field, for example by providing a bank guarantee or by placing the 
amounts necessary on deposit”;30 


6. In case of deadlock – ie “where no agreement is reached on the details of the FRAND terms 
following the counter-offer by the alleged infringer” – the parties “may, by common agreement, 
request that the amount of the royalty be determined by an independent third party, by decision 
without delay”.31 


 
 
It shall be understood from this framework that a FRAND commitment does not confer a 


“licence of right” to a technology implementer, but simply conveys assurances that the SEP 


owner is “in fact” ready to conclude a licensing agreement if its terms are perceived as FRAND 


from both sides.32   


                                           
25 CJEU, supra §71. 
26 CJEU, supra §63. 
27 CJEU, supra §63. 
28 CJEU, supra §66. 
29 CJEU, supra §65. 
30 CJEU, supra §67. 
31 CJEU, supra §68. 
32 CJEU, supra §53. 
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Vision  
 
CEN and CENELEC: 
 
1. take stock of the fact that attempts to provide ex ante guidance and methodologies on 


FRAND valuation have been experimented and made public by some SDOs;  
2. insist that SDOs and SSOs shall never interfere with licensing negotiations;  
3. understand that some patent users consider the emerging uncertainty surrounding 


SEPs licensing to undermine the benefits of technological standardization, in particular 
in novel technological sectors;  


4. At the same time, however, note that SDOs attempts to frame licensing negotiations 
ex ante through the provision of guidance or methodologies on FRAND valuation risk 
disincentivize the voluntary participation of patent holders in standards bodies and 
even before this, the very process of inventive activity;  


5. thus strongly support a clear reminder that FRAND has no precise pricing content, but 
instead is a “comity device” designed to promote good faith negotiation between 
patent owners and prospective licensees.  
 


Equally, it shall be understood that a FRAND commitment does not bar a SEP owner from 


seeking injunctive relief, or of introducing legal proceedings with a view to obtaining the 


rendering of accounts or an award of damages.33 


 


 
 
 


V. COMPETITION LAW COMPLIANCE 
 


CEN and CENELEC firmly believe in the merits of undistorted competition, and are therefore 


resolute to ensure total compliance of their (and their members) activities with all applicable 


European and national competition laws. To that end, CEN and CENELEC have issued Guide 31 


which comprises a list of antitrust ‘dos and don’ts’ for standard participants.34 With this, CEN 


and CENELEC seek to achieve the greatest degree of competition law compliance. 


 


In accordance with this, CEN and CENELEC do not support initiatives taken by some SDOs to 


provide guidance on, or impose compliance with, FRAND pricing, valuation and rate-setting 


methodologies. Such initiatives create high risks of antitrust liability under the rules on 


anticompetitive agreements.35  They should therefore be avoided.   


                                           
33 CJEU, supra §74. 
34 CEN and CENELEC Guide 31, Competition law for  participants in CEN- CENELEC Activities Edition 1, 2015-12 
available at ftp://ftp.cencenelec.eu/EN/EuropeanStandardization/Guides/31_CENCLCGuide31.pdf 


35 See Nicolas Petit, “The IEEE-SA Revised Patent Policy and Its Definition of 'Reasonable' Rates: A Transatlantic 
Antitrust Divide?”,  (2016) Fordham Intellectual Property, Media & Entertainment Law Journal, Vol. XXVII. 
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Vision  
 
CEN and CENELEC: 
 
1. firmly believe in the merits of undistorted competition;  
2. consider that the understanding of FRAND as a courtesy, and not a pricing concept, is 


useful because it minimizes the risk of antitrust infringements by SSOs; 
3. in accordance with this, do not support initiatives to provide guidance on, or impose 


compliance with, FRAND pricing, valuation and rate-setting methodologies;   
4. recall that pricing is to be determined by patent holders and implementers outside of 


SSOs and SDOs in the context of bilateral negotiations.   


 


CEN and CENELEC recall that FRAND pricing, valuation and rate setting are issues to be 


determined by patent holders and implementers outside of SSOs and SDOs in the context of 


bilateral negotiations.  SSOs and SDOs do not partake in those negotiations.  Should patent 


holders and implementers encounter problems to reach a mutually agreeable understanding of 


FRAND, they should seek either judicial or extra judicial determination by third party experts 


or alternative dispute resolution bodies (arbitration).36   


SSOs and SDOs do not and cannot offer such extra judicial determination mechanism. 


 


 
 
 


VI. CONCLUSION 
 
CEN and CENELEC welcome the opportunity to contribute actively to the discussion related to 


SEPs and FRAND commitments.   


 


CEN and CENELEC believe generally that the right application of intellectual property rights, 


including patents, drives innovation by incentivizing investment in R&D, and it is conducive to 


long term growth.   


 


However, CEN and CENELEC recall that they are not the appropriate forum for the 


consideration of the essentiality, scope, strength and validity of IPRs.  Similarly, CEN and 


                                           
36 By national courts of before the UPC, see for instance: “the mediation service of the Patent Mediation and Arbitration 
Centre” of the Unitary Patent Convention, Article 35 of the Agreement on a Unified Patent Court and Article 8 of the 
organizational rules of the Centre.  
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CENELEC consider that licensing discussions are transactional issues that do not fall within 


their remit, and that judicial and quasi-judicial remedies are the appropriate means to address 


possible disputes. 


 


With this background, CEN and CENELEC promote an interpretation of FRAND that is 


procedural, NOT distributional, in full line with the framework set out by the CJEU in the 


Huaweï v ZTE judgment.   


 


This framework has two merits.  It supports ex ante incentives to participate in standardization 


and it fully insulates standardization organizations from risks of antitrust liability.  As a result, 


the procedural understanding of FRAND is good practice because it is accommodative to both 


innovation and competition considerations. 


 


 


 


 


* 


* * 
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and published in all of the 33 countries covered by CEN and CENELEC. 


CEN and CENELEC also work to promote the international harmonization of standards in the 
framework of technical cooperation agreements with ISO (International Organization for 
Standardization) and IEC (International Electrotechnical Commission). 


For more information, please see: www.cencenelec.eu. For more information on this position 
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Executive Summary 


The primary objective of the conducted study was to achieve a good understanding 
of the relationship between standardisation and intellectual property rights (IPR). 
Based on these insights, recommendations can be derived in order to improve their 
interface. 
 
The generation of new knowledge, inventions, their transformation into innovation 
and their widest possible diffusion, together with the attempt to prohibit parallel 
development, are considered to be essential factors for economic growth. Knowl-
edge as such, however, is intangible and has the feature of a public good. Non-
excludability of others from the use of produced knowledge makes it difficult for a 
knowledge-producer to recoup her/his expenditure on research and development 
(R&D). Intellectual property rights, covering patents, trademarks and copyrights, 
and standardisation are both tools for knowledge creation and diffusion. 
 
The ways their influence work, however, are quite ambivalent. This ambivalence of 
intellectual property rights and de facto industry standards or de jure standards for 
technological development is triggered off by two different economic mechanisms. 
Intellectual property rights (IPR) provide knowledge-producers with the temporary 
right of the exclusive exploitation of the benefits deriving from the new knowledge. 
In this way, IPR supply knowledge-producers with the publicly desirable incentive 
to invest in R&D. IPR, however, are only a second best solution. Firstly, they pro-
vide holders with a temporary monopolistic position, possibly causing negative ef-
fects on competition in the long run. Secondly, IPR influence the diffusion of 
knowledge. Some IPR, like patents, include a positive element of diffusion by pub-
lication of the right. In general, however, the restraint on the free flow of ideas and 
knowledge by IPR dominates. Potential users can either not gain access to required 
knowledge or have to pay for it via licensing. 
 
In contrast to IPR, formal standards published by standards development organisa-
tions (SDOs) are decisive for the diffusion of new technologies. They not only 
make information about new technologies available to everyone, but also allow the 
use of this technical information in production processes or products for a small fee, 
and come near to being a classical public good. Participants of standardisation proc-
esses also have an intrinsic incentive to create knowledge within a standard docu-
ment. The knowledge created through a standardisation process is different from 
private closed knowledge creation processes, since different actors contribute to the 
final output. And the added value being created can be interpreted as the coordina-
tion of the different inputs and the broad acceptance achieved for the final output, 
the standard document. 
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Summarising the major differences between IPR and standards, it can be said that 
IPR involve a more proprietary and standards more of a public domain aspect. Con-
sequently, this difference entails a certain tension in their relationship, which may 
cause a broad scope for conflict and therefore a need for policy attention. Besides 
this, there has been a rising propensity to use patents, together with a growing reli-
ance on standards activities. Since standardisation has moved more towards the co-
ordination of technologies, it gains a more active role in knowledge-creation proc-
ess. On the other hand, the pooling IPR has become an issue relevant for standardi-
sation. This phenomenon is exacerbated by the increasing intensity of patenting in 
particular areas. The effect on how IPR and standards are being used, combined 
with some other changing framework conditions (like the internationalisation of 
markets, the convergence of technologies, and the increasing pace of technological 
change) has led to a growing tendency to conflict. Consequently, the dynamic bal-
ancing of private and public knowledge becomes a constant consideration both for 
SDOs and for government agencies. 
 
Three constellations may illustrate how IPR and standards interrelate: 
 
a) the two are designed to complement each other, which promotes a 'virtuous cir-


cle' of creation and diffusion of new knowledge 
b) in a worst case, IPR, especially patents, can be exercised to block standards, 


with considerable downside welfare impacts 
c) however, in a growing number of cases there is a need to ensure more efficient 


licensing mechanisms, for example through equitable patent-pool schemes, 
which do not endanger the IPR regime, but allow their controlled diffusion into 
standardisation processes.  


 
There has been a noted need to improve our empirical and theoretical understanding 
of the way IPR interact with technical standardisation. The primary objective of this 
study is to provide this understanding, and, on this basis, to provide recommenda-
tions designed to improve the interface between these two important institutions. 
 
In order achieve this objective, different working steps have been undertaken. Con-
sequently, the report is divided into four sections: 
  
• In section 1, relevant literature is reviewed. This allows us to come to grips with 


the issues and to see how these issues have changed over time. In this section, 
the relevance of the potentially conflicting relationship between intellectual 
property rights and standardisation is considered in relationship to the frame-
work RTD funding from the EU Commission. 


• Section 2 presents a survey of a wide set of R&D managers and other relevant 
actors across Europe about the relationship. On this basis the study is able to 
show the relevance of the conflict and the problems caused. 
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• Section 3 supplements the survey by looking at 20 case studies. These provide 
necessary contextual information about the conditions that frame the interaction 
of IPR and standards. 


• Section 4 sums up the results of the three approaches and derives recommenda-
tions for policy. 


General Insights from the Literature 


Intellectual property rights and standardisation are important social institutions that 
play active roles in technical innovation. They share certain similarities as institu-
tions: for example, both patenting and standardisation essentially serve to codify 
technical information into unambiguous, replicable language. Furthermore, the use 
of intellectual property rights and technical standards requires a certain level of ab-
sorptive capacity on the part of the applicants. At the same time, their roles are es-
sentially different.  
 
A patent, the most comprehensive IPR, describes the parameters of a technology 
(product or process) which the patentee owns limited rights over, while standard 
specifications are elaborated by diverse interests in order to provide common 
ground for the further compatibility of different technologies. The patent commits 
the inventor in a binding relationship with the state or relevant regulatory body. In 
general, the inventor contracts to reveal detailed information about the invention in 
return for limited protection against others using that invention for the time and 
geographical area for which the contract is in force. In terms of the concessions 
made by the parties, there is a trade-off between the disclosure of detailed informa-
tion by the inventor against the insurance of limited monopoly awarded by the state. 
In this sense, the patent system is designed as an incentive mechanism for the crea-
tion of new economically valuable knowledge and as a knowledge-dissemination 
mechanism to spread this information. 
 
IPR, particularly patents, are generally envisioned as ‘appropriation mechanisms' 
whose dominant function is to create an incentive for private R&D, where the mar-
ket forces are not sufficient. However, they play at least three different roles in 
promoting technological diversity: in providing an incentive for R&D activity, in 
diffusing economically useful information and, more and more importantly, in aid-
ing a desirable level of co-ordination for R&D activity. Patents regimes are there-
fore essentially a combination of an incentive-oriented appropriability mechanism 
married, in a certain state of trade-off, to a diffusion-oriented disclosure mechanism 
(i.e. publishing patents).  
 
Standards can be differentiated as to what is standardised and as to how the standard 
is produced. As for the object dimension, there are product standards, control stan-
dards or process standards. As for the way standards are produced, there are again 
three categories: standards that are set through the market, on a de facto basis, stan-
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dards that are set by government, through the regulatory process (mandatory stan-
dards) and standards that are negotiated through a voluntary consensus process. In 
general, it can be said that formal standardisation begins with the idea of the ‘fail-
ure' or inefficiencies of markets. Therefore, their focus tends either to be on the re-
duction of transaction costs, especially related to information asymmetries, or on 
association with negative environmental or safety externalities or positive network 
externalities. Furthermore, standards encourage market entry and enhance competi-
tion by clearly defining what is required to serve a market. In addition, standards 
facilitate scale economies for suppliers, simultaneously allowing increased variety 
by making multiple combinations of components possible. Finally, standards may 
have features of a public good benefiting the whole society. 
 
The potential for conflict between intellectual property rights and standardisation 
arises when the implementation of a standard, by its essence, necessitates the appli-
cation of proprietary technology. During the past decade and a half or so, conflicts 
have escalated in number and severity. 


Quantitative Results of the Survey  


An empirical survey was conducted to assess the above sketched problems in a quan-
titative manner. More than 150 experts from European manufacturing companies, 
like R&D managers, IPR managers and standardisation experts, were approached to 
answer questions about their IPR management, their involvement in standardisation 
processes, and their experiences concerning the interaction between standardisation 
and IPR in general. 
 
Among the strategies to protect their innovations, secrecy and related measures such 
as customer relations management, lead-time advantages and complex product de-
sign are most important. As already confirmed by other surveys, patenting is only of 
medium importance in comparison to other protection tools. The importance of pat-
enting as a protection tool rises with the firm size, but so does the importance of 
secrecy. This is in particular true for patenting and R&D-intensive companies. 
 
The protection of own technology from imitation has the highest importance as a 
motive to patent. This corresponds with the classical (defensive) use of patents, but 
also with the economic reasoning behind patenting. Aggressive forms of patenting 
are a more important issue with big companies. The business-related aspects of pat-
enting such as the generation of licensing income and the acquisition of venture 
capital are of relatively low importance.  
 
More than 50 % of the responding companies have been involved actively in stan-
dardisation in the last three years. The survey results confirm also the increasing 
importance of European and international standardisation. The most important rea-
son to participate in standardisation is to exert influence and to prevent certain 







 5


specifications in standards. Companies that are involved in standardisation proce-
dures file much fewer patent applications than those firms that are not involved in 
standardisation. This might be an indicator that the use of intellectual property 
rights, reflecting the success of own R&D activities, and participation in standardi-
sation are to a certain degree alternative innovation strategies. 
 
The motives for participation in standardisation that assume a close relationship to 
R&D are rather weak. Both the improvement of the dissemination of own IPR and 
the reduction of R&D costs reach values below average. Therefore, the question has 
to be answered, what prevents companies from using the standardisation system and 
from transferring their research results into formal standardisation. The most impor-
tant barriers reported are problems in connection with the standardisation process. 
Firstly, standardisation is too slow, secondly too costly, especially for small compa-
nies, and thirdly too inflexible, particularly for large companies. Furthermore, the 
co-ordination between research and standardisation organisations and the awareness 
by researchers are insufficient and have to be improved.  
 
In order to improve the transfer of research results into formal standardisation proc-
esses, it is vital to raise the awareness of the benefits of standards. Financial incen-
tives are especially suggested by small and medium-sized companies, which have 
emphasised the high costs as a major barrier to transferring their R&D results into 
the standardisation processes. 
 
Besides the transfer problem, there are obviously numerous conflicts with IPR in 
standardisation processes. Most problems arise with patents. Over 30 % of the com-
panies indicate that they had problems with own patents and over 40 % of them had 
problems with the patents of others within the standardisation process. Concerning 
the kind of problems, over 40 % of the large companies indicate that their licensing 
conditions have not been accepted. Over 35 % of the patent-intensive companies 
have experienced infringements of their IPR. The results also indicate that there is a 
real problem with IPR in standardisation, because over 50 % of the companies indi-
cate that they have never found a solution to their conflicts. To purchase licenses 
and circumvent protected technologies are the most popular strategies to overcome 
this problem.  
 
In order to overcome conflicts with IPR involved in formal standardisation proc-
esses, some measures have been proposed. However, both mandatory licensing, 
reduced terms of patents, and a shift of responsibility for screening of IPR involve-
ment in standards to the IPR-holders are not assessed as being adequate solutions.  
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Qualitative Experiences from the Case Studies 


In order to complement the sometimes puzzling quantitative results of the survey by 
qualitative information, case studies were performed to elucidate the relationship be-
tween IPR and standardisation in more depth. 
 
Due to the numerous differing dimensions, a simple obvious clustering of the cases 
is not possible. Therefore, the dimension have been reduced to two, which reflect 
the core of our study. The selected cases can be classified according to the involve-
ment of standards and IPR. Consequently, four types can be distinguished. Tech-
nologies, which are still at a very early stage, like nanotechnology, have both still a 
limited, but probably rapidly increasing number of IPR, like patents, and are domi-
nated by scientific publications. Due to the emphasis on basic research, first appli-
cations will be realised in the future, therefore there is no need for standards at the 
moment. The second cluster of pharmaceutics and biotechnology is characterised by 
a high density of IPR and a more mature stage in the life cycle of the technology. 
Only very few sectors have little IPR, like many service-related and software-based 
areas. Consequently, little or no problems with standardisation arise. In some cases, 
like in optical electronical metrology, we observe a simultaneous existence of IPR 
and standardisation activities on a medium level. In a pre-competitive field of tech-
nology, aeronautics, both IPR and standards in form of guidelines coexist beside 
each other without causing conflicts, since the group of involved actors is small and 
rather homogeneous. Finally, we have the large and growing field of information 
and communication technology (ICT). Here, the involved companies try to build up 
strong IPR portfolios. On the other hand, the need to generate positive network ex-
ternalities requires the development of common, world-wide accepted standards. 
Consequently, the conflict potential is most intense. However, the pressure to find a 
common agreement is also very high, since only in exceptional cases are single 
companies able to enforce a proprietary de facto standard. 
 
Coming back to the results of the questionnaire-based survey, it turned out that 40% 
of the respondents had problems with IPR of others in standardisation processes. 
This conflicting relationship between IPR and standardisation is also reflected in 
some of the cases analysed. The potential of conflict has been demonstrated for a 
number of cases, but what are the common characteristics when and why conflicts 
show up? With respect to the objective of the study, it is of particular interest to see 
under which conditions and why conflicts between intellectual property rights and 
standardisation emerge. The performed analysis gives some answers. A high poten-
tial of conflict between IPR and standardisation arose in particular in six cases of 
the presented case studies. All these technologies are highly relevant for IPR activi-
ties and most of these case studies showed involvement in formal standardisation 
procedures. These technologies are not at an early stage of development, but tend to 
be more mature technologies. Naturally the conflict potential rises with the com-
plexity of the technologies, thus conflicts seem to be more likely with systemic 
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technologies than with non-systemic ones. Conflict potential for the mentioned 
cases also accompanied a high level of competition, with many participants in the 
market and with heterogeneous actors involved. 


Policy Recommendations 


Above all, the literature survey, the results of the questionnaire-based survey and 
the analysis of the case studies have shown the variety of interrelationships between 
IPR and standardisation. The review of the literature confirms that the relationship 
is a relatively new phenomenon, especially virulent in network industries, like tele-
communications. The answers of the survey support the relevance of the issue, since 
conflicts of IPR in standardisation processes are much more likely than the existing 
literature, especially focused on specific cases, suggests. Furthermore, the IPR issue 
is indeed predominantly one involving patents, but both the survey and the case 
studies show that copyright and other rights may also be involved. Finally, the em-
pirical evidence makes clear that many of the numerous conflicts between IPR and 
standardisation are not adequately resolved. 
 
For the policy dimension it is also notable, that it has become evident that the inter-
face can either be located closer to the research and development area or already in 
the marketing phase of products. Consequently, the policy approaches have to cover 
both research and development, the IPR regime, the standardisation regime and 
competitive issues.  
 
Sometimes, a recommendation concerning one policy area may contradict a pro-
posal made from another policy perspective. For example, stronger IPR regimes 
may provide companies with additional incentives to perform more R&D. On the 
other hand, this change may increase the likelihood of IPR-related problems in 
standardisation processes. A final decision can only be made by regarding the spe-
cific framework conditions of the respective technology or market. Therefore, a 
comprehensive shaping of the interrelationship between IPR and standardisation has 
to take into account all the policy dimensions. However, since different institutions, 
like R&D funding organisations, patent offices, standardisation bodies, and institu-
tions regulating competition are addressed by the policy recommendations, there are 
many difficulties in finding a consensus among their interests and developing co-
ordinated actions. 


Research Policy Recommendations 


Although research policies are not directly linked to standardisation, the origin of 
new standardisation projects can often be found in publicly funded research pro-
jects. Furthermore, the direction of research activities can be more easily influenced 
by the design of public policy than by standardisation activities, which are mostly 
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driven by private interests. The evidence from the results of the survey conducted 
and some experiences from the case studies allow us to derive the following rec-
ommendations concerning future research policies: 
 
• Increase awareness among researchers about the relevance and the implications 


of standards and standardisation processes by training or exchange of personnel.  
• Integrate clear provision for support that may be needed in order to transfer pro-


ject results into standards in public RTD programmes.  
• Make sure that all research to develop test and measurement methods establish 


the scope for the development of a new standard at the very beginning.  
• Identify promoters who are part of research teams as well as a members of rele-


vant standardisation committees, since they may be able to support the transfer 
of research results into standards more effectively and efficiently. 


• Improve the information flows between the public research institutes and the 
standardisation bodies, by recognising their scientific and technological contri-
bution to standardisation processes in scientific evaluations of these institutions. 


• Publish successful case studies of the co-existence of IPR and standards 
amongst the research community. 


IPR Policy Recommendations 


The characteristics of the IPR regime have major impacts on the effectiveness and 
the efficiency of standardisation processes. Although not only patents have been 
addressed in the survey and the case studies, they clearly dominate the relationship 
between IPR and standardisation. Therefore, the following recommendations are 
focused on changes in the patenting regime or practice:  
 
• Assure a high level of quality of issued patents, thus reducing the risk of con-


flicts arising from weak patents.  
• Promote a world-wide harmonisation of national IPR regimes in order to de-


crease the likelihood of conflicts caused by cross-border application of technical 
standards. 


• Improve the transparency and accessibility of IPR material in order to make the 
monitoring activities in the IPR minefield easier. 


• Allow for compulsory licensing provisions as last resort in the court system.  
• The IPR Helpdesk, funded by the EU, should also provide services concerning 


the role of IPR in standards. 


Standardisation Policy Recommendations 


The following recommendations are addressed to the standards development or-
ganisations (SDOs), which may modify their guidelines according to the sugges-
tions made. However, the existing ISO/IEC directives related to patents, which are 
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implemented by most standard development organisations, proved to be effective 
and efficient in most circumstances. Nevertheless, the proposals are mostly directed 
to general strategic standardisation policies, including licensing and disclosure 
rules.  
 
• Encourage standardisation development organisations to identify promising new 


technologies in their very early stages and to start new standardisation processes 
instead of waiting for them to mature, since in the very early pre-competitive 
stage of technology life cycles there is some pressure on the actors to converge 
their interests.  


• Increase the awareness among participants of standardisation processes of pos-
sible inputs from science.  


• Prefer standards which do not specify the design of components, but their per-
formance, in order to avoid conflicts with patents protecting these components. 


• Limit the duration and the scope of an entire system as well as the level of detail 
of a standardisation process, in order to restrict the probability for IPR conflicts. 


• Change the framework conditions of standardisation in such a way that the in-
centives of innovative R&D-intensive companies to join standardisation proc-
esses become more attractive in general (e. g. allow attractive licensing 
schemes, see below).  


• Standardisation processes should become faster, cheaper and more flexible. 
 
Disclosure Rules 
Disclosure rules enable the SDOs to obtain information about whether technologies 
under consideration for inclusion in the standard are proprietary and subject to li-
censing. They thereby reduce the potential for a technology to be included in a 
standard without the knowledge that a technology owner, with intellectual property 
that impinges on the standard, may try to extract royalties for the use of his technol-
ogy. 
 
• Because of differences across industries in the reward afforded by patent protec-


tion and in the needs for compatibility and standardisation, no disclosure rule 
would be optimal for all situations. 


• Increase the transparency of IPR relevant for standards by building up publicly 
available databases with IPR that are potentially ‘essential' for their standards. 


 
Licensing Policy 
Having learned through disclosure which elements of the standardised technology 
may be proprietary and subject to royalties, the SDOs are still left with the problem 
of drafting guidelines for setting licensing fees the technology-owner should charge 
after the standard is determined. The typical policy mandating that a royalty be 
"fair, reasonable and non-discriminatory" gives little guidance for royalty determi-
nation because "reasonable" can mean different things to a technology-owner and a 
technology-buyer. 
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• Make databases available which contain details of exemplary licensing cases, 


which provide guidelines for the negotiations between the IPR-holders and po-
tential licensees. 


• Take into account the IPR-holders´ pre-selection negotiation and conclusion of 
licenses with individual licensees in the standard selection process. 


• Encourage SDOs to set up some means of dispute resolution within the organi-
sation to help resolve royalty disagreements, since this will be quicker and 
cheaper than resorting to the courts. 


 
Patent Pools 
Since usually not only a single patent has to be considered for integration into a 
standard, patent pools may represent an organisational model to save transaction 
cost regarding both disclosure and licensing of IPR, compared to multilateral nego-
tiations. They are also able to resolve conflicts both among IPR-holders themselves 
and between IPR-holders and standards users. Nevertheless, to establish and run 
patent pools efficiently, and to promote their general welfare advantages, some con-
flict potentials and potential disadvantages, like their misuse as a price-fixing 
mechanism, have to be taken into account and the following recommendations 
should be considered.  
• Pool patents early, in order to avoid constellations with two or more pools 


driven by different interests. 
• Use public non-profit research institutions as key gravitational force for creating 


patent pools, since they can more easily balance the often controversial interest 
of the companies.  


• Involve companies in patent pools which are successful in distributing new 
products and technologies, since this may guarantee the successful acceptance 
of a new standard in the market. 


Competition Policy Recommendations 


Both the outcome of the IPR regime, like granting a temporary monopoly via pat-
ents, and the results of standardisation processes, like the specifications of a stan-
dard causing heterogeneous implementation costs at the user side, may have nega-
tive impacts on competition. However, standardisation may also foster competition 
by levelling the playing field.  
 
In general, competition policy makers have to develop a better understanding of the 
scope of conflict between IPR and standardisation and its impact on competition 
policy issues. In general, a more intensive dialogue between all parties involved can 
be a first step to this better understanding.  
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Besides this general suggestion, the following proposals focus less on different con-
sequences of the IPR regime for standardisation and competition, but more on the 
consequences of the interaction of IPR and standards on competition.  
 
• If IPR-protected technologies are integrated in a standard, be very careful about 


possible negative impacts on competition, since this constellation may increase 
the monopoly power of the IPR-holder. A remedy could be the prescription of 
compulsory licenses, although this instrument should be used very restrictively, 
because of its negative incentive signal to innovative companies interested in 
standardisation. 


• In the case that standards become mandatory via reference in other regulations, 
solutions have to be found to deal with IPR-holders who refuse to give licenses 
away for no or very small fees.  


• Consider also standardisation as an instrument to solve antitrust problems, since 
it allows that all interested parties influence both the specifications of a standard 
and implement it, leading to a common level in the playing field of competition. 
Therefore, standardisation may also substitute the regulation of competition by 
governmental institutions. 


• Standards are able to devalue the brand loyalty, which is built up during the 
terms of patents, after the patent protection comes to an end, since standards 
may speed up the substitution process after the termination of the patent protec-
tion period. 


• Increase the pro-competitive aspects of patent pools by the involvement of 
competition policy authorities in laying out allowable licensing arrangements of 
patent pools. Furthermore, a patent pool notification scheme increases the trans-
parency for these institutions and alleviates and improves their decision-making 
process.  


Conclusion 
Since the rationales and objectives of the four policy areas differ in general, there 
are tensions between the recommendations proposed. In addition, the recommenda-
tions address different institutions. Consequently, there is a need for coordinated 
action in order to improve the relationship between standardisation and IPR, also 
taking research and competition policy aspects into account. A first step towards a 
comprehensive action is to convoke the responsible authorities and encourage an 
intensive exchange of ideas. Based on a better understanding, further steps towards 
an integrated policy approach can be undertaken. 
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1. Background of the Study 


The generation of new knowledge, inventions, their transformation into innovations 
and their widest possible diffusion, together with the attempt to prohibit parallel 
development, are considered to be essential factors for economic growth. Knowl-
edge as such, however, is intangible and has the feature of a public good. Non-
excludability of others from the use of produced knowledge makes it difficult for a 
knowledge-producer to recoup her/his expenditures in research and development 
(R&D). 
 
The ambivalence of intellectual property rights and de facto industry standards or de 
jure standards for technological development is triggered off by two different eco-
nomic mechanisms. Intellectual property rights (IPR) provide knowledge producers 
with the temporary right to the exclusive exploitation of the benefits deriving from 
the new knowledge. In this way IPR provide knowledge producers with the publicly 
desirable incentive to invest in R&D. IPR, however, are only a second best solution. 
Firstly, they provide holders with a temporary, monopolistic position. Secondly, 
IPR influence the diffusion of knowledge. Some IPR like patents include a positive 
element of diffusion by publication of the protected content. In general, however, 
the restraint on the free flow of ideas and knowledge by IPR dominates. Potential 
users can either not get access to required knowledge, since even in patents often 
not all required information is disclosed, or they have to pay for its use via licensing 
fees. 
 
In contrast to the property rights, formal standards published by standards develop-
ment organisations (SDOs) are decisive for the diffusion of new technologies. They 
make information about new technologies available to everyone for a small fee. 
And their implementation is not restricted, which make standards nearly a classical 
public good. Publicly funded research has until now concentrated primarily on the 
generation of new technological knowledge. However, only the broad diffusion of 
technology triggered by standards and technical rules can foster economic growth.1 
 
Besides the different objectives and the different impact on technology diffusion, 
the co-existence of intellectual property rights and standards raises a number of con-
flicts. De facto standards2 inherently provide its inventor with a strong market posi-
tion. An intellectual property right on such a standard is likely to create a tremen-


                                                 
1 Compare Jungmittag et al. (1999), who show that standards are at least as important for the 


long-run economic growth in Germany.    


2 De facto standards are also called industry standards like the famous IBM standard. In some 
cases they are completely protected by a patent. Conflicts between IPR and standardisation arise 
when a de jure standard published by a standard development organisation contains technical 
specifications which are protected by one or more patents.  
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dously strong position for the holder, who can be tempted to abuse the property 
right. This creates a high danger of conflicts with competition law. 
 
However, the production of standards by SDOs can also collide with existing or 
upcoming IPR. Once a public standardisation body decides to start a standardisation 
process on a certain technology that might carry an intellectual property right, the 
right-holder has to be identified. This can be a complicated process, taking into ac-
count the recent upsurge of patenting which produced a vast amount of IPR and also 
that patents e.g. are published not earlier than 18 months after the filing date. When 
the often numerous IPR-holders are identified, licensing agreements have to be 
found which are agreed upon by both the licensors and the potential licensees. Since 
the number of actors involved is steadily increasing, the cost of those negotiations 
and the time required are also going up. Since technological cycles become shorter 
during standardisation processes, it is likely that additional IPR-holders with new 
claims show up on the scene. Furthermore, numerous cases are reported where de-
spite intensive efforts to identify relevant IPR claims came up after the completion 
of the standardisation process. Finally, globalisation is accompanied by global 
sourcing of technological knowledge. Consequently, standardisation becomes also 
more international, relying on parts of technological knowledge generated under not 
always harmonised IPR regimes. This is a further source of conflict. 
 
The potential for the described conflicts increased over the last decade, since both 
standardisation and the usage of IPR, especially the number of patent applications, 
rose tremendously. Furthermore, the technical complexity of standards increases by 
the requirement to integrate various components generated by different inventors lo-
cated in different countries into one complex systems. Thus, it becomes virtually im-
possible to adopt a standard without incorporating proprietary material. 
 
Solutions are available, but no single optimal way exists due to the heterogeneity of 
the characteristics of technologies, the relevant IPR, the actors involved, and the mar-
kets considered. Furthermore, not only the institutional setting of standardisation 
processes has to be adjusted, but also existing IPR regimes, regulations of competi-
tion, and especially research, technology and development (RTD) policy schemes. 
Since changes in publicly funded RTD programmes may contain the largest leverage 
effects for public policy-makers, a special focus will be made on the role of RTD 
programmes for the interrelationship between IPR and standardisation.  


2. Objectives of the Study 


The primary objective of the study is to achieve a good understanding of the rela-
tionship (technical, legal and economic aspects) between the standardisation process 
(formal and de facto standards) and the IPR registration (patents, trademarks, copy-
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right, software protection) and exploitation impact. It should highlight the co-
operative and counteractive aspects of this relationship. Due to institutional differ-
ences, especially in the national standardisation bodies, the study should also inte-
grate the practices of the standardisation bodies in the USA and Japan into the 
analysis of Europe, where both national standardisation bodies like DIN and Euro-
pean standardisation bodies like CEN and ETSI have to be investigated. An addi-
tional focus should be the interaction of the diversified patent systems (national, 
European, US and Japanese system) and standards from different standardisation 
bodies.  
 
The aim of the study is to provide a comprehensive picture of the policies and 
trends in this field, as well as examples of good practice strategies adopted world-
wide to find the correct balance between private (IPR) and public (standards) inter-
ests. It should examine potential approaches to optimise the above mentioned rela-
tionship, recognising sectoral differences, thus providing a basis for a strategy to 
deal with future RTD policy, but also IPR, standardisation and competition policies. 
 
A threefold approach is undertaken in order to tackle the challenges of the study, 
the results of which are documented in the following three chapters. In order to pro-
vide a sound background, a review about the existing literature is given in part B, 
including an overview about the European RTD policies in the area of standardisa-
tion and IPR. Part C presents the quantitative results of a survey among European 
companies concerning their use of IPR, their standardisation activities and the IPR 
conflicts they have experienced in standardisation processes. To complement the 
quantitative insights, case studies are performed to gain more qualitative insights 
into the conflicts and to find concrete solutions. Chapter D provides the documenta-
tion of 20 case studies. Based on these three sources a comprehensive picture of the 
interrelationship between IPR and standardisation is developed in part E and policy 
recommendations are derived for relevant policy areas.  
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1. Introduction  


This part of the report sets out the essence of the literature review as the first com-
ponent of the study, which also supported the elaboration of the questionnaire ad-
dressed primarily to companies involved in standardisation processes and publicly 
funded R&D projects. In addition, the literature survey provides also a background 
for the general structure and the analysis of the case studies.  
 
The review includes at first a general overview on the evolution of the community 
support for standardisation and pre-standardisation activities. The evolution of 
Community support for standardisation and pre-standardisation activities began 
with the activities of the BCR (Bureau Communautaire de Référence) responsible 
for standards, measurement and testing in the Second Framework Programme, the 
activities of the BCR continued as Applied Metrology and Chemical Analysis. Un-
der the Third Framework programme it was reborn under the Measurements and 
Testing Programme (MAT) and changed slightly into Standards, Measurement and 
Testing (SMT). In the Fifth Framework Programme under the Thematic Programme 
"Competitive and Sustainable Growth" the programme "Measurements & Testing" 
still had its established place. Besides a descriptive outline of the major trends and 
changes in different Framework Programmes relevant for standardisation, a critical 
evaluation will follow.  
 
In the second part, the development of the IPR issue will be traced and evaluated 
based on the analysis of the work programmes of the fourth and fifth research 
Framework Programmes and the contractual issues regarding IPR.  
 
A third part of the literature review will attempt to answer general questions that 
link the relationship between IPR and standard development organisations to the 
question of innovation and sustainable growth. The special relevance of network 
technologies (where both the use of IPR and the standardisation process are chang-
ing) and the situation of the European standardisation organisations will be illus-
trated. Some observations about the history and the tendency of the relationship will 
be evaluated.  
 
Finally, the literature survey concludes with a general summary of the interaction 
between IPR and standardisation. 
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2. The Evolution of Community Support for Standardisation 
and Pre-standardisation Activities 


 Knut Blind 


The European Union (EU) has been involved in standard-related work for over 25 
years.3 This standard-related research evolved to answer the needs of European 
industry and society. In the 1970s, the Commission's role in this field was first for-
malised when the Community Bureau of Reference (in French: Bureau Communau-
taire de Référence, BCR) was established. This chapter is devoted to the European 
standards activities closely linked to the measurement issue over the last 25 years, 
beginning with the BCR to the Standards, Measurement and Testing Programme to 
the approaches in the 5th Framework Programme. From the early days of the BCR, 
the European Union research programmes, related to standards, measurement and 
testing have responded to the growing and changing needs of industry and society. 
The scope has expanded over the years and the programme's name has changed, 
along with its priorities. 
 
As the countries of Europe formed the European Union, it became clear that a 
common strategy was needed for standardisation, measurement and testing. These 
issues were the first areas which required Trans-European research. Although 
measurement and testing organisations already existed in some Member States, it 
was clear that if the countries in the Community were to work together effectively, 
their measurement laboratories would need to perform tests under reliable and 
agreed conditions. This would ensure accurate measurements and avoid disputes. 
The proposed research work would formalise and build on the ad hoc activities al-
ready being carried out at the Joint Research Centres (JRCs) to provide technical 
support to the European Commission in the areas of Industrial Affairs, Agriculture 
and the Customs Union. 


2.1 From BCR Beginnings 


After long negotiations, the Commission and the Member States agreed to include a 
programme to develop Certified Reference Materials (CRM) as part of the JRC´s 
activities. This small, separate measurement programme was to be managed by DG 
XII, the Commission´s Directorate General for Science and Research. It was called 
the Community Bureau of Reference or the Bureau Communautaire de Référence 
(BCR). With a budget of 1.9 MECU, the BCR was established in 1973 to act as a 


                                                 
3 Cf. European Commission (1998). 
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secretariat, evaluating needs for new CRMs, organising interlaboratory studies and 
certifying reference materials.4 
 
At the beginning, the BCR´s main aim was to bring together laboratories from the 
different Member States to prepare CRMs and to compare their results for physical 
measurement and chemical analyses in interlaboratory studies. At this time, the ac-
tivities of the BCR continued alongside Measurement, Standards and Reference 
Techniques (METRE), the parallel JRC programme which undertook the research 
work required in the applied science of measurement and reference materials. Much 
of the work was done to support industrial activities and up until BCR 2 began in 
1979, this remained the main emphasis of the programme.5 
 
At that time, the National Metrology Institutes identified the need to build up 
Europe´s measurement infrastructure, so applied metrology was added to the BCR´s 
agenda in 1979. The BCR also wanted to assume a global position, so it defined 
certification procedures for reference materials to match the procedures used in 
other international organisations. 
 
The work of BCR 3 (1983-1987) continued with the same priorities:6 Certified Ref-
erence Materials and applied metrology were included. This third BCR programme, 
like the preceding ones, was not intended to produce written standards but rather to 
complement the process of standardisation by providing the technical support 
needed to ensure the correct implementation of measurement methods. At the end 
of most projects concerned with chemical analysis or material properties, one or 
more reference materials were issued. Any user of such a reference material was 
then able to compare his own results with the value certified as being correct. 


2.2 Joining the Framework of European Research 


With the Framework Programme becoming established as the main instrument of 
Community-wide research, the BCR 4 became part of it. Under the Second Frame-
work Programme, the activities of the BCR continued as a programme called Ap-


                                                 
4 For a short description of BCR 1 compare: 


http://dbs.cordis.lu/cordis-cgi/srchidadb?ACTION=D&SESSION=258102001-3-
6&DOC=1&TBL=EN_PROG&RCN=EN_RCN:41&CALLER=PROGLINK (6-3-2001). 


5 For a short description of BCR 2 compare: 
http://dbs.cordis.lu/cordis-cgi/srchidadb?ACTION=D&SESSION=263192001-3-
6&DOC=1&TBL=EN_PROG&RCN=EN_RCN:40&CALLER=PROGLINK (6-3-2001). 


6 For a short description of BCR 3 compare: 
http://dbs.cordis.lu/cordis-cgi/srchidadb?ACTION=D&SESSION=265162001-3-
6&DOC=1&TBL=EN_PROG&RCN=EN_RCN:39&CALLER=PROGLINK (6-3-2001). 
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plied Metrology and Chemical Analysis.7 The main emphasis was to improve the 
reliability of chemical analyses and physical measurements (applied metrology) so 
as to achieve agreements of results in all Member States, and to ensure that, with 
the achievement of the internal market by the end of 1992, the analysis and meas-
urement laboratories of all Member States would have the technical means neces-
sary to guarantee the uniform application of standards, technical regulations and 
directives. 
 
Certified Reference Materials still played a key role here but increasingly the activi-
ties also aimed at improving the reliability of chemical and biological analyses and 
physical measurements so that results agreed across Member States. With plans for 
the Single Market under way, there was a growing need to expand the measurement 
infrastructure. Work to improve European quality of life became more important 
and demands arose for research across a wide variety of industrial sectors. 


2.3 Measurement and Testing (MAT) 


Under the Third Framework programme (1990-1994), the programme was reborn as 
the Measurements and Testing Programme (MAT).8 Work to improve Europe's 
competitiveness became crucial as the Single Market was implemented in 1993. If 
Europe was going to improve the functioning of the Single Market, accurate and 
reliable measurement methods would be vital to reduce trade disputes within the 
Community. Projects supported the development of testing methods for written 
standards (pre-normative research) in collaboration with CEN. This followed the 
trend for support across all industrial sectors, not just the heavy coal and steel in-
dustries, which had been given priority in the early days of BCR. New instruments 
and methods of measurement were also identified as a key area of research. Deci-
sion makers began to see that Europe could benefit economically if it was at the 
leading edge of technology in this area. 
 
The four key areas of MAT have been: 
• Support to regulations and directives 
• Sectoral testing problems (standardisation) 
• Common means of calibration throughout the Community 
• Developing new methods of measurement 
 


                                                 
7 For a short description of the programme Applied Metrology and Chemical Analysis compare: 


http://dbs.cordis.lu/cordis-cgi/srchidadb?ACTION=D&SESSION=267242001-3-
6&DOC=1&TBL=EN_PROG&RCN=EN_RCN:38&CALLER=PROGLINK (6-3-2001). 


8 For a short description of the programme Measurement and Testing compare: 
http://dbs.cordis.lu/cordis-cgi/srchidadb?ACTION=D&SESSION=272042001-3-
6&DOC=1&TBL=EN_PROG&RCN=EN_RCN:196&CALLER=PROGLINK (6-3-2001). 
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The work in the area of standardisation consisted in developing collaborative pro-
jects to improve measuring and testing techniques for industrial products, in order 
to achieve agreed results at Community level between laboratories within a particu-
lar industrial sector. This included collaborative projects for improving or develop-
ing new testing methods which were likely to become European standards (CEN, 
CENELEC) where advances in the corresponding field are insufficient for the in-
troduction of a directive on a given product. Furthermore, collaborative projects for 
the improvement of standardised measuring and testing methods where the applica-
tion thereof presented difficulties have been funded. Finally, the organisation of 
comparative studies amongst laboratories where this is necessary to facilitate mu-
tual recognition agreements amongst test laboratories were supported. 


2.4 Standards, Measurement and Testing 


The Fourth Framework Programme saw another change of name – the programme 
became known as Standards, Measurement and Testing (SMT) and it covered the 
widest scope yet.9 While CRMs are still an important tool for accurate measure-
ments, Total Quality has become crucial to strengthening Europe's industry in 
global markets. Theme I of the programme, measurements for European quality 
products, aims to support novel measurement and testing methods needed by indus-
try to optimise all stages of production. As technical problems continue to arise in 
drafting and implementing directives, regulations, and European standards, meas-
urement results were needed. As a result, Theme II, research on standards and tech-
nical support for trade, concerned projects which focus on supporting standards and 
directives, developing a European infrastructure and supporting accreditation, qual-
ity assurance and customs laboratories.10 Theme III, measurements to meet the 
needs of society, responded to the need for measurements and testing role for pre-
serving and improving the quality of life, monitoring environmental changes and 
safeguarding our cultural heritage. 


                                                 
9 For a short description of the programme Standards, Measurement and Testing compare: 


http://dbs.cordis.lu/cordis-cgi/srchidadb?ACTION=D&SESSION=280092001-3-
6&DOC=1&TBL=EN_PROG&RCN=EN_RCN:464&CALLER=PROGLINK (6-3-2001) and 
http://www.cordis.lu/smt/home.html (6-3-2001). 


10 In detail, scientific research necessary for the establishment of directives, written standards and 
measurements, within such European frameworks as CEN/CENELEC, EUROMET, EURO-
CHEM, EUROLAB (these organisations bring together the national institutes for metrology 
(EUROMET), chemical analysis (EURACHEM) and testing (EUROLAB)), EOTC (European 
Organisation for Testing and Certification) were provided. This includes pre-normative and ap-
plied research for the support of European legislation and direct support to industry, the promo-
tion of a European measurement infrastructure, technical support to mutual recognition and ac-
creditation to measurements required by customs laboratories. 
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2.5 Measurement and Testing in the Fifth Framework Pro-
gramme 


The Fifth Framework Programme (1998-2002) concentrates on a limited number of 
priority areas which were defined following consultation between the European 
Commission and national governments, industry and research organisations. Within 
this framework, there is a clear need to support industry and trade as well as im-
proving employment and the quality of life. The Standards, Measurement and Test-
ing activities clearly need to continue delivering high quality work to help industry 
laboratories and universities in developing and performing useful measurements. 
 
The core of the Fifth Framework Programme consists of four thematic programmes. 
One of these, "Promoting competitive and sustainable growth", also highlights the 
industrial need for standards measurement and testing research as part of the generic 
actions.11 
 
The bridge between research and standardisation should be strengthened to help to 
create new products and processes across all sectors. This means improving com-
munication between industry, laboratories and the standardisation bodies, particu-
larly for pre-normative research. Earlier and more positive interaction between the 
groups performing the research and the standardisation bodies is required. There-
fore, research should focus on the development and validation of measurement and 
testing methods and the production of scientific and technical data needed to define 
performance, reliability and safety requirements for products and services. Research 
will also be carried out on the development of certified reference materials needed 
in support of Community policies, in particular, for the implementation of direc-
tives. 
 
Two other issues of the generic activity are the fight against fraud and the im-
provement of quality. Under the first topic, research will focus on the development 
of the measurement and testing methods that are needed in order to detect and pre-
vent fraud and to protect the economic interests of enterprises and society and the 
health and safety of citizens. The long-term aim will be to keep the know-how and 
technology ahead of the defrauder. In order to improve quality, research will con-
centrate on the development of new and improved generic measurement and testing 
methods and the establishment of the international traceability and equivalence of 
measurements. Methodologies will also be developed to measure the quality of in-
dustrial products and services. The Measurement and Testing activity supports the 
objectives of the Growth programme. Furthermore, the anti-fraud activities and re-
search on reference materials also give support to other parts of the Framework 
Programme in order to facilitate the implementation of EU policies. 
                                                 
11 Compare the recent work-programme of Growth under 


ftp://ftp.cordis.lu/pub/growth/docs/c_wp_en_200101.pdf, pp. 47-50, (6-3-2001). 
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2.6 Linkages to other Areas of the European Community 


Standards under the New Approach 


In 1961, CEN was set up in Brussels. Together with CENELEC, its counterpart for 
electrotechnical standardisation formed in 1973 and ETSI for telecommunications 
(created in 1988), it draws up European standards. A European standardisation body 
was needed to develop written standards to prevent trade disruptions; if manufac-
turers and enforcement agencies cannot rely on the accuracy of a testing method, 
products will be deemed as meeting requirements in one country but not in another. 
Standards also provide crucial support to the Single Market. 
 
In May 1985, EC ministers agreed on an approach to technical harmonisation and 
standards to achieve the free movement of goods within the Single Market. These 
"New Approach Directives" no longer included detailed descriptions of specific 
methods for analysis and testing as part of the legislation. Instead, they simply pro-
vided a framework to be expanded in separate documents composed by standardisa-
tion bodies such as ISO and CEN.12 
 
The specific methods for analysis and testing were separated from directives as 
technological advances soon render old measurement methods out of date. To en-
force the use of a new method, it would be necessary to refer to the whole directive 
for renegotiation. It is much more efficient for standardisation bodies to have this 
responsibility. In turn, this new regime created the need for closer contact between 
the standardisation bodies, those needing research for new measurement methods 
and those co-ordinating the research. 
 
As measurement methods are changing so rapidly, there is also now a need for more 
flexible written standards. New standards tend to specify the required performance 
of measurements, rather than describing detailed procedures to follow. 


Improving the Dialogue with CEN to Improve Standards 


Whilst the information required for new and revised standards is often the by-
product of the normal activities in industry and government departments, the stan-
dardisation process is greatly dependent on a continuous input from a number of 
RTD resources. Technology often needs to be specifically developed to implement 
a standard, but also, spin-offs from other unrelated research and development can 
provide the technology required for standardisation. 
 


                                                 
12 Cf. Commission of the European Communities (1998a). 
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There are two main types of standards research. The first is co-normative research. 
This interacts directly with on-going or planned standardisation activities and usu-
ally involves immediate action. Pre-normative research, on the other hand, relates to 
longer term projects which are likely to be applied to future anticipated standards.  
 
In 1992, the need for dialogue between research programmes and the standardisa-
tion bodies was formally recognised. CEN/STandardisation And Research, or 
CEN/STAR, was created "to prepare guidelines to develop a more efficient link 
between European Cooperative RTD and European standardisation, with the aim of 
improving the speed, quality and completeness of the standardisation programme, 
and promoting guidelines for example, by participating in the early discussion of 
the European research programmes." 
 
CEN gathers strategic information about future standardisation needs of European 
directives and also those of industry. CEN/STAR prioritises these needs and they 
liase with the Standards Measurement and Testing programme which puts out a 
dedicated call for proposals twice a year. This allows important research needs to be 
addressed. 
 
In the working document of the European Commission of 1998 on Research and 
Standardisation, it is confirmed in the context of pre-normative research that the 
communication between researchers and standard bodies should be improved in 
order to facilitate the protection of intellectual property rights when the results of 
research are transferred to standards bodies.13 


Further Flexibility 


To adapt to increased needs for standards, measurement and testing, the research 
programme has undergone significant changes in its implementation. At the begin-
ning most of the work was carried out by the JRC, but when the METRE pro-
gramme was discontinued, the JRC was no longer directly funded to develop and 
certify CRMs. The management methodology changed significantly and collabora-
tive work between laboratories across Europe was organised within projects. This 
allowed more organisations to get involved in CRM projects and this was specifi-
cally needed for all applied metrology round-robin types of project directed toward 
the harmonisation of results obtained by laboratories with national responsibilities 
in different countries. It became increasingly important for laboratories to work 
together across borders to achieve meaningful results. 
 
Overall, however, the BCR was essentially a subscription-type of programme and 
project partners applied directly to the Commission for funding. This allocation 


                                                 
13 Cf. Commission of the European Communities (1998b). 
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changed so that the programme could involve a wider range of laboratories in the 
quest for high quality measurements. The approach evolved to follow the method-
ology used by other RTD programmes: the shift to the call for proposals system, 
first introduced under the Second Framework Programme, represented a major 
change in the modus operandi, and this mechanism has been continued. 
 
Also, closer ties have been formed between the BCR and other parts of the Euro-
pean Commission (EC), as work began to support a wider range of Community di-
rectives. Under the Second Framework Programme, links were established with DG 
VI (Agriculture). Improved communication with other parts of the EC, such as DG 
III (Industry) and DG XI (Environment) has made the programme more flexible.  
 
In the SMT programme, the majority of projects was funded through annual calls 
for proposal. However, the programme also earmarked a small proportion of the 
budget for dedicated calls. Co-normative research is often funded this way. 
 
Within the "Competitive and Sustainable Growth" programme, the generic activity 
"Measurement and Testing (M&T)" has been structured horizontally to assist the 
other key actions by coordinating topics for Dedicated Calls for co- and pre-
normative research.14 The establishment of interfaces with the relevant key actions 
allowed the preparation of a list of relevant topics and also facilitated the efficient 
conversion of relevant research activities into standardisation processes.  
 
In order to ensure efficient and transparent management of the funding procedure 
included a bottom-up ‘Call for Expression of Interest', allowing different European 
groups to identify their needs and priorities, followed by a top-down ‘Dedicated 
Call', restricted to the selected topics which emerged from the evaluation of the ex-
pressions of needs carried out by external experts and of the intra- and inter-service 
consultation. In this way, the Dedicated Calls mechanism with its two step evalua-
tion process provided a flexible and efficient approach to target resources towards 
the most important needs for the pursuit of the Community's objectives and to assist 
proposers by ensuring that their efforts are directed towards specified needs. 
 
This approach helped to overcome the over-subscription problem. It also allowed 
the publication of new research topics every 6 months. Most important, the priori-
ties for pre-normative research and technical support to standardization with the 
collaboration of external experts, the different European Interest groups and the 
relevant key-actions could be set under fair and transparent conditions. 


                                                 
14 Cf. for further details Saraiva Martins (1999). 
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Raising Awareness 


The networks of laboratories formed in the projects help to enforce the measure-
ment infrastructure across Europe. While interlaboratory studies and the distribution 
of CRMs have always formed a major part of the mechanism for disseminating 
ideas and common ways of working, the need to spread the word about research 
results has been recognised. This is with a view to contributing to innovation, so 
that novel instruments can be marketed and good measurement practice can be 
shared. 
 
Results are published in relevant scientific journals and training courses and work-
shops are also organised to improve measurement skills. A newsletter, called Meas-
urement and Testing, gives information about the programme's activities and publi-
cations.15 It is hoped that increased awareness will help to reduce the duplication of 
work and also ensure that the results are transferred to the end-users effectively. 


SME - Policy 


The current system allows a wider range of organisations to become involved. No-
tably, the role of small and medium enterprises (SMEs) within the measurement 
infrastructure is becoming more important as the number of SMEs continues to 
grow. However, many SMEs do not have the resources for research and develop-
ment. The SMT programme has noted that it is very important that laboratories of 
all sizes and from all sectors participate in interlaboratory studies. This way, knowl-
edge will be shared and measurements are more likely to be accurate and compara-
ble. 


2.7 General Evaluation 


The history of the different research programmes related to standardisation, meas-
urement and testing revealed the following general trends: 
 
• The financial volume devoted to standardisation, measurement and testing was 


increased significantly until the Fourth Research Framework Programme. How-
ever, in the Fifth Framework Programme, the resources have been decreased. 
Although by implementing the two step approach consisting Expression of In-
terests followed by Dedictated Calls, the funds of programme could be used 
more efficiently.  


                                                 
15 Compare the recent edition of the Measurement & Testing Newsletter under 


http://www.cordis.lu/growth/src/library.htm#newsletter (6-3-2001). 







 31


• Parallel to tremendous growth and finally stagnation of the devoted budgets, the 
issue became a separate programme in the Fourth Framework Programme and 
was degraded into a generic action in the Fifth Framework Programme. Fur-
thermore, the up-coming Sixth Framework provides no specific programme 
dedicated to standardisation, measurement or testing, which will probably to a 
further decrease of money spent for standardisation, measurement and testing 
research. 


• Besides the rise of funds until the Fourth framework Programme, the thematic 
range has been expanded from the certified reference materials to measurement 
and testing issues and also including standardisation in the last Framework Pro-
grammes.  


• Furthermore, the standardisation issue is meanwhile interlinked with several 
other European policy initiatives. 


 


Figure 1: Programme Budget of Standardisation-related European Re-
search Programmes (Source: Cordis database) 
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Despite the obvious growth of importance, the following critical issues have to be 
mentioned: 
• Under the BCR regime, the evaluation16 pointed to the needs for co-ordinated 


action in the field of measurement and testing which exceeded the resources of 
the BCR. Furthermore, a lack of strategic planning of BCR activities was dis-
covered, so that priority areas could not be more clearly identified. 


                                                 
16 Compare Quinn et al. (1993), pp. 5-10. 
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• While it was a specific programme in FP3 and FP4, some of the activities have 
now been devolved into several programmes of FP5.17 Given the specific needs 
and the horizontal character of measurement and testing, the panel responsible 
for the five year assessment recommends the re-instatement of SMT as an inde-
pendent, co-ordinating specific programme.18 


• Among the standardising bodies, CEN and increasingly CENELEC are well 
served by the standardisation activities, while other bodies like ETSI, but also 
scientific or industrial bodies, should be more involved. 


• The SMT and MT activities are fulfilling an important role, but these activities 
are not yet sufficiently recognised in industrial and scientific communities. Out-
side the SMT community there is insufficient awareness of the activities and of 
the necessity of metrologically traceable results. There is also insufficient na-
tional infrastructure for the exploitation and application of SMT results. Actions 
to address these awareness and infrastructure problems should be considered.19 


• The encouragement and selection of SMT projects achieving critical mass and 
clustering of projects should be intensified. On the other hand, help to SMEs in 
formulating project proposals is important as shown in different projects. 


 
However, the overall assessment of the programme is positive. SMT and MT have 
become a major factor in metrology both on the European and global scene, espe-
cially in the production of CRMs. The Programmes also have been successful in 
achieving an increased involvement of SMEs in the projects. Encouraging achieve-
ments have been made in outlining the infrastructure of chemical and biological 
metrology. Also the mutual acceptance of calibration certificates between 
EUROMET and NIST is a substantial achievement. The production of CRMs is an 
effective way of monitoring and raising the measuring capability of selected labora-
tories in the Member States. 


                                                 
17 However, in the five year assessment of the specific programmes for standard, measurement 


and testing in the Second, Third and Fourth Framework Programmes, the authors already 
claimed that it should be maintained as a strong separate programme with its own identity and 
funds. Cf. Lindholm (1997), p. 25. 


18 Compare for the following issues Barabaschi et al. (2000). 


19 Hossain et al. (1999) confirm this assessment in their study on "Exploiting Research Results 
Through Standardisation". In addition, they find in their survey among SMT participants that 
the general problem is a lack of co-ordination between standards and research communities. 
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3. The IPR Issue under the Fifth Framework Programme 
 Knut Blind 


Standardisation strives for the diffusion of technologies in the public interest, while 
intellectual property rights aim to secure private property protection. Obviously, 
standardisation and the protection of intellectual property serve different objectives. 
However, they have to co-exist in the same industrial and commercial environment, 
but also in the research framework programmes. 
 
Whereas explicit specific programmes or generic activities are devoted to standardi-
sation under the different Framework Programmes and its predecessors, the protec-
tion of intellectual property rights is entering the European Research and Techno-
logical Development (RTD) projects mainly via specific clauses in the model con-
tract. Still, the programme "Innovation" under the Fourth Framework Programme 
and the programme "Promotion of Innovation and Encouragement of Participation 
of SMEs" under the Fifth Framework Programme contain services aimed at raising 
awareness of intellectual property rights and the patent system, as well as providing 
advice and information to contractors of RTD projects.  
 
Under the Fourth Framework Programme, the Directorate General XIII/D/1 was 
mandated with the operational and strategic aspects of intellectual property.20 It has 
been implementing various measures concerning innovation protection systems in 
order to create awareness and to promote the importance of intellectual property 
rights issues in innovation processes. The following operational actions have been 
undertaken by DG XIII/D/1: 
 
• Quick Scan: a novelty search service in the framework of technology validation 


and technology transfer projects of the INNOVATION programme; 
• Patent portfolio: management of the patent portfolio of the European Union 


institutions; 
• IPR Seminars: training for Commission project officers in IPR aspects of re-


search and development; 
• IPR Help Desk: combined website and helpline information services providing 


comprehensive information on how to protect and exploit Community research. 
 
In the area of intellectual property, the programme "Promotion of Innovation and 
Encouragement of Participation of SMEs" fully establishes and extends the "IPR 
Help Desk". Furthermore, pilot actions have been launched to support national pat-
ent offices and to build awareness of the importance of IPR at the crossroads of 
industry and higher education. The programme carries through its traditional activi-
ties in protecting RTD results belonging to the European Union, promoting their 


                                                 
20 Compare http://www.cordis.lu/ipr/home.html (20-3-2001). 
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utilisation and supporting the thematic programmes (QUICK SCAN, training offers 
for project officers etc).21 
 
One main task of the "IPR Help Desk" is to disseminate information about intellec-
tual property rights issues within the Community Research and Technological De-
velopment model contract. In European Research and Technological Development 
(RTD) projects, each partner might contribute to pre-existing know-how, financial 
resources, and other resources. The Community contributes financial help in this 
type of contract. Contract partners have both the right to own the research results 
they generate and the obligation to protect and use or disseminate these results. The 
following paragraphs outline the principles and main contractual obligations of par-
ticipants or prospective participants in EU-supported RTD projects stated in the 
Fifth Framework Programme and in the corresponding rules covering project par-
ticipation and the dissemination of research results.22 


3.1 RTD Contracts and Types of Partners 


An RTD contract is an agreement concluded between principal contractors, assis-
tant contractors, and the funding institution to carry out an RTD project. The part-
ners consist of principal contractors who are taking part in a project by virtue of the 
conclusion of an RTD contract and have the rights and obligations provided for in 
the contract. The project co-ordinator must come from among principal contractors 
and is subject to supplementary rights and obligations towards the Commission. The 
co-ordinator is in charge of the scientific, financial and administrative co-ordination 
of the project. Assistant contractors are participants taking part in a project by virtue 
of the conclusion of an RTD contract and act under the technical supervision of one 
or more principal contractors and have the same rights and obligations as they do 
except with regard to the scope of their responsibility restricted to the sections of 
research work they are carrying out and consequently the restricted access rights. 


3.2  Ownership of Pre-existing Know-how and of Knowledge re-
sulting from an RTD Project 


In order to start an RTD project, each partner needs to possess specific know-how 
which was previously or concurrently acquired outside the project and is deemed 
necessary for carrying it out. This pre-existing know-how will always remain the 
property of the partner in question. The question of ownership of the results of basic 


                                                 
21 Compare the work programme ftp://ftp.cordis.lu/pub/innovation-


smes/docs/f_wp_en_200101.pdf, pp. 14-16. 


22 Cf. IPR Help Desk (2001) and European Commission (1998a). 
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or applied research has been solved differently under various systems of public 
funding and has been controversial everywhere.23 The criteria which determine the 
outcome of the conflict are the share of public funding, the objectives of the fund-
ing, and the commercial or other interests of the parties carrying out the project. 
Traditionally, the choices have been between ownership by the funding organisation 
with licenses being granted to the organisation carrying out the project and possibly 
to third parties, or else the ownership goes to the organisation carrying out the pro-
ject with obligations to allow the funding organisation to retain licenses and possi-
bly to grant them to third parties.24 
 
The knowledge resulting from a European RTD project is the property of the prin-
cipal contractors and assistant contractors who have generated that knowledge. In 
the case where knowledge is generated by several contractors, an agreement shall 
be made concerning ownership of these results and the use of these property rights 
for example in a consortium agreement. The advantages25 of this approach are a 
high flexibility allowing due account of the varying interests of the parties and of 
the particular nature of the project to be taken. Furthermore, the motivation for the 
exploitation of the results is improved. Finally, a better and more valuable input into 
the project is encouraged. 
 
An exception of this general rule is made in the CRAFT (Co-operative Research 
Action for Technology) projects. Here, the SMEs own all intellectual property 
rights generated from the research. The organisations which perform the research on 
behalf of the SMEs do not possess the rights of their work. 
 
The ownership of knowledge can be transferred, subject to agreements transferring 
all related obligations resulting from a RTD model contract, and complying with 
international agreements concluded by the Community. A transfer notification, 
specifying the terms and conditions, must be made to the rest of the contracting 
parties prior to concluding the agreement. 


                                                 
23 Cf. European Commission (1999), pp. 38-42. 


24 See above p. 39. The debate has focused on the precise terms of the imposed licensing condi-
tions. Experience has shown that the cost of negotiating agreements is high, and little use has 
been made of the rights conferred. Also, the requirements may have been discouraged some 
parties from participating in projects. A straightforward solution is to leave the ownership of the 
results and the responsibility for exploitation with the organisation carrying out the project, sub-
ject to the following obligations:   
- As a counterpart to the exclusive responsibility to autonomously exploit the result, the owner 
must either use the results himself or grant licenses.  
- The grantee may not use the exclusive rights obtained in order to obstruct other (publicly 
supported) R&D.  
- In the case of projects having particularly important public interest elements, there may ex-
ceptionally be an obligation to grant licenses to third parties on reasonable (commercial) terms. 


25 See European Commission (1999), p. 40. 
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Furthermore, access rights to pre-existing know-how and knowledge will be given 
to RTD contractors. Such rights can be granted free of charge, under preferential 
conditions, according to the type of partner and the use to which this knowledge 
will be put. As a general principle, access rights are granted on a non-exclusive ba-
sis but the holder may, as an exception, grant exclusive access rights to their knowl-
edge for exploitation purposes at market conditions. This exception should apply 
when economically essential, in particular taking into account the market, the risks 
involved, and the investment required to exploit the knowledge. It should also com-
ply with competition rules. In such cases, the holder must inform other contractors 
in due time about the requesting party and of the proposed arrangements for grant-
ing such rights. Principal contractors may object to the concession of such exclusive 
rights, indicating their commitment to exploit the knowledge on the basis of non-
exclusive access rights. 
 
The holder of the rights is entitled to refuse access rights for the exploitation of 
knowledge if he intends to exploit the knowledge himself, but only if it is economi-
cally essential to do so, taking into account the market, the risks involved, and the 
investments required. The act of granting exclusive access rights or the refusal to do 
so does not affect the obligation to grant access rights to the requesting party for the 
use of his own knowledge. The holder of these rights is entitled to grant them under 
more favourable conditions. Within a consortium agreement it will always be possi-
ble to grant additional access rights or to complement the access right conditions. 


3.3 Obligation to Protect the Knowledge 


The contractors have to protect knowledge capable of industrial or commercial ap-
plication in an adequate and effective manner and for an appropriate period of time. 
The details of how the knowledge is or has been protected must be defined in the 
technological implementation plan. Details of the precise form the protection of 
research results will take is left to the contractors. The various existing legal protec-
tion instruments may be used. It should be borne in mind that, depending on the 
nature of the results, the use of a protection system or the combination of several 
different types of protection systems for property rights could be chosen. These can 
be patents or utility models, industrial design, trade marks and other distinctive 
signs, copyright, and other types of protection such as plant varieties rights, addi-
tional certificates, or other similar forms of protection. If the contractors do not in-
tend to protect knowledge capable of protection in a particular country, the Com-
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mission may, after agreement with the contractors, take over their contractual obli-
gations.26 
 
A contractor may publish or allow the publication of data concerning the knowledge 
they have acquired in the course of the contract, only if the disclosure does not af-
fect the protection of the knowledge, and always subject to prior consultation and 
with the agreement of the other contractors. Under the Fifth Framework Pro-
gramme, the protection costs of knowledge generated by the project can be eligible 
for Community funding under certain conditions. These include the prior written 
approval of the Commission, and conformity with competition rules. The cost cate-
gories include the cost of documentary research preliminary to the filing of an ap-
plication for the granting of an intellectual property right, the fees paid to relevant 
authorities, which are necessary with a view to the granting of an intellectual prop-
erty right, for its territorial extension or for the extension of the duration of an intel-
lectual property right, fees paid to advisers with a limit of 4,000 Euro in respect of 
each intellectual property right, provided that an application for the granting of an 
intellectual property right has been filed. Costs for translation and to obtain access 
rights are excluded. 


3.4 Obligation to Use or Disseminate the Research Results 


The aim of the rules on use and dissemination of research results is to ensure that 
the benefits of EU-supported RTD are used as widely as possible for the economic 
and social benefit of Europe's industry and society.27 The contractors are required, 
within a reasonable period of time and in accordance with the interests of the Com-
munity, to use results which they own either in further research activities or for ex-
ploitation purposes or alternatively, to ensure that effective use is made of any 
knowledge according to the principles and timetable set out in the technology im-
plementation plan.28 If this is not possible, they have to disseminate the knowledge 
if it is not to be used either by exploitation or research. The contractors, when dis-
seminating, must always respect the need to safeguard intellectual property rights, 


                                                 
26 In the five year assessment of the standards, measurements and testing programmes, it turned 


out that scientific or technical publications are much more important as an output compared to 
patent applications, which have almost no relevance. Cf. Lindholm (1997), p. 31. 


27 The OECD has also recognised the urgency of an effective management of intellectual property 
resulting from publicly-financed research and has organised an OECD Workshop in December 
2000 (http://www.oecd.org/dsti/sti/s_t/inte/act/IPR_conference.htm; 13-3-2001). 


28 The contractors must produce a technological implementation plan as a tool for ensuring ade-
quate IPR management and for monitoring the obligation to use or disseminate their knowledge. 
This plan must be submitted to the Commission after the end of the duration of the project. It 
must reflect the broad outlines of the plan for dissemination and use submitted and evaluated as 
part of the original proposal. In European Commission (1999), p. 41, it is even recommended to 
formulate this plan at the planning stage of any project. 
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confidentiality, and the legitimate interest of other contractors. If the contractor fails 
to use or disseminate the knowledge, the Community may disseminate it by any 
appropriate means. 


3.5 Transfer of RTD Results to Standardisation Development Or-
ganisations29 


The results of Community research projects can be broadly diffused and optimised 
through standardisation. This will depend both on the transfer of the results to the 
standard bodies and on the phasing of research with the various preparatory stages. 
The expected results and the method of transfer must be set out at the project design 
stage. Experience with the specific SMT programme has shown that researchers 
rarely make this presentation effort, either as regards the content, the form of infor-
mation, the identification of CEN, CENELEC or ETSI committees, the inclusion of 
these committees in identification or the utilisation of research results.30 To remedy 
these shortcomings, proponents have been asked to include, already at the proposal 
stage, all the requisite information and all the means to be used.  
 
However, already in the Third Framework Programme a clause has been part of the 
contract which requested that the contractors should make available the results of 
any pre-normative research to European and national standardisation bodies. The 
co-ordinator had to notify the European standardisation bodies about the aims of 
any pre-normative research project and to provide the technical committees with the 
relevant reports and possibly with presentations. If the project included testing rele-
vant contents, a description of test methods had to be included in the final report. 
Finally and essentially, the project co-ordinator had to ensure that any test methods 
developed under the research contract for pre-normative purposes or in support of 
legal directives were not patented. These obligations lost importance under the 
Fourth Framework Programme, because they were removed from the contract into 
the technical annexes of the contract which is legally less essential. A further de-
crease has to be observed under the current Fifth Framework Programme, because a 
clause is added to the contract to guarantee communication between researchers and 
standards bodies.31 It says, that without prejudice to the provisions regarding the 
protection and use of knowledge, and confidentiality, contractors must inform the 
Commission and the standardisation bodies without delay of knowledge resulting 
from the project which may contribute to the preparation of European or, where 
                                                 
29 Cf. Commission of the European Communities (1998b). 


30 Compare Hossain et al. (1999). 


31 Compare in Model Contract FP 5 Article 20. In FP 4, Article 11 said that subject to the confi-
dentiality requirements, the Contractors shall wherever appropriate for up to two years after the 
completion date give reasonable information on the project to relevant standardisation bodies 
notified in writing by the Commission. 
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appropriate, international standards, or to an industrial consensus on technical is-
sues. To this end, they shall communicate appropriate data on such knowledge to 
the Commission and to the standardisation bodies during the entire duration of the 
contract and the two years following the contract completion date. The provisions 
of this contract shall be without prejudice to the rules applicable, within the stan-
dardisation bodies, to data transmitted to them. 
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4. The Relationship between IPR and Standard Develop-
ment Organisations 
Eric Iversen 


Intellectual property rights and standardisation are important social institutions that 
play active roles in technical innovation. They share certain similarities as institu-
tions: for example, both patenting and standardisation essentially serve to codify 
technical information into non-dubious, replicable language. Furthermore, the use 
of intellectual property rights and technical standards requires a certain level of ab-
sorptive capacity at the side of the applicants. At the same time, their roles are es-
sentially different. A patent describes the parameters of a technology (product or 
process) which the patentee owns limited rights over, while standard specifications 
are elaborated by diverse interests in order to provide common ground for the fur-
ther compatibility of different technologies. 
 
This chapter has three main parts. In the first, we consult the economically oriented 
innovations literature in order to describe their respective roles in terms of the inno-
vation process and to demonstrate how their roles are essentially complementary 
and not similar. In the second, we survey the way interaction can and does lead to 
controversy. We end the paper with a third section in which we identify the main 
issues that the conflict raises for policy-makers in terms of innovation and sustain-
able growth.  


4.1 IPR and SDOs: Basic Dimensions 


We start with a brief repetition of what we mean by intellectual property rights and 
standards development organisations respectively. By intellectual property rights, 
we mean the technologically oriented rights used in the context of industrial innova-
tion. This definition primarily includes patents and trade secrets, but in view of the 
importance of software, also certain applications of copyright protection. Let us 
focus on the rationale of patenting, which is the most relevant and most illustrative 
for standardisation.32 
 
A patent on an invention is in effect a public contract that grants certain rights to the 
applicant for the use of a technical invention. As a contract, the patent engages the 
inventor (or controller of the invention) into a binding relationship with the state or 
relevant regulatory body. In general, the inventor contracts to reveal detailed infor-
mation about the invention in return for limited protection against others using that 
invention for the time and geographical area for which the contract is in force. In 
terms of the concessions made by the parties, there is a trade-off between the dis-
                                                 
32 Cf. Schepel and Falke (2000), p. 175. However, the guidelines for standardisation processes 


consider intellectual property rights in general. Cf. DIN (1995), p. 83.  
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closure of detailed information by the inventor against the insurance of limited mo-
nopoly awarded by the state. In this sense, the patent system is designed as an in-
centive mechanism for the creation of new economically valuable knowledge and as 
a knowledge-dissemination mechanism to spread this information. 
 
As a contract, the patent system caters to the assignee(s)' basic desire to appropriate 
profits accruing to the invention, while catering to the system's basic desire to have 
the details of the invention spread to others so that the system can build on new 
knowledge.33 In this view, the motives of the state involve (i) creating an incentive 
for actors in the economy to undertake inventive activities and (ii) to disseminate 
detailed information about inventive activities such that future generations can build 
upon them.34 The motive usually ascribed to the patent-applicant is on the other 
hand to use the protection from competition to appropriate the profits he manages to 
get out of the invention, either through developing it and commercialising it himself 
or through selling the rights to others who do the marketing of the innovation. 
 
Copyright has also become a large issue in standardisation due to its uneasy asso-
ciation with software.35 The question about how software should best be protected 
against imitation has recently arisen again in the European context.36 This question 
suggests one aspect of the changing environment that increasingly brings IPR into 
conflict with standards development organisations in new ways. 
 
Standardisation is a process with a surprisingly large range of associations. There 
are different ways in which to classify standards and the standards process. The 
Office of Technology Assessment (1992) differentiated the concept of standardisa-
tion in terms of the standards they produce. According to these criteria, there are 
three main kinds of standards: product standards, control standards or process stan-
dards. A second criterion involves how the standards are produced. There are again 
three categories: standards that are set through the market, on a de facto basis; stan-
dards that are set by government, through the regulatory process (mandatory stan-
dards) and standards that are negotiated through a voluntary consensus process.37 
 


                                                 
33 For a seminal discussion of patents as an appropriation/distribution regime, see Arrow (1962). 


Note that a basic premise of the incentive aspect is based on assuring the inventor a chance to 
recoup the cost of his R&D investment.  


34 See Scotchmer (1991). 


35 On copyrights on software, see Besen and Raskind (1991), pp. 11-14. 


36 Cf. Common Position concerning the draft of a copyright directive. Official Journal of the EU, 
no. C 344 of December 1, 2000. 


37 See also David, P. A. and Greenstein, S. (1990). Toth (1997) presents an even more differenti-
ated classification. 
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In terms of this project, the first does not involve an interrelation between IPR and 
standardisation. This is because IPR will in many, if not all cases, help to provide 
the basis for a de facto standard. This case extends with some important qualifica-
tions to consortia standards, at least in those cases where sets of commercial inter-
ests create ‘patent pools' among themselves. 
 
The case of regulatory standards is much more problematic in terms of IPR, and is 
of special relevance for the EU. As Com (92) 455, points out, the EU has a special 
problem in balancing the concerns of IPR with those of standardisation. This special 
situation hinges on the fact that the EU Common Market depends on a harmonisa-
tion across the national levels of the EU area. Traditionally, the EU has promoted 
technical harmonisation by making reference to standards developed by three ac-
credited SDOs (CEN, CENELEC, ETSI). This has served to create ‘mandatory 
standards' or standards which were made mandatory in the sense that one had to 
make explicit reference to them in order to participate in the common market. A 
manufacturer who follows the standard, as he must, finds that he infringes some-
one's IPR by doing so, and has to pay royalty fees to the IPR-holder. This situation 
is clearly untenable if a mandated standard leads to this situation: it becomes a crisis 
if the IPR-holder then refuses to license or to do so on equitable terms. The poten-
tial collision between two sets of legal codes was new and it had no obvious redress. 
Com (92) 455 was intended to address this potential problem.38 Today the situation 
in the EU is somewhat different and mandatory standards are called common refer-
ence standards. The ‘new approach' has attempted to avoid the potential for con-
flict. 
 
The focus for this project is on the third case and will be on the most common for-
mal standards, those that are negotiated through a voluntary consensus process in 
standard development organisations. These are: 


"Standards (that) result from the intricate interaction of company business 
strategies, standards committee activities, government interventions, and processes 
of market diffusion, and they are rooted in the perceived technical requirements for 
developing, manufacturing, operating or using devices that are meant to inter-work 
with others" (Schmidt and Werle, 1998, p. 33). 
 
The standardisation process therefore brings together commercial, academic and 
regulatory interests which, through this complex interaction, identify the need for 
common specifications especially for network-based technology, elaborate, develop 
and diffuse technical specifications. Inside an SDO, the standardisation process 
generally starts with a proposal for a certain type of specification, followed by the 
naming of committees.39 According to one national SDO40, the life cycle of a stan-
                                                 
38 See Iversen (1999) for a discussion of the GSM case that raised this issue. 


39 Compare Hesser and Inklaar (1997), pp. 236-237 for the stages of a European standardisation 
process. 
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dard begins with the fleshing out of initial requirements and the development of 
base specifications. There is then a stage of profile and product development and 
testing. Finally, there is a feedback process from users. Potential conflicts with in-
tellectual property rights will tend to emerge early in the process, but in some cases 
may first arise after the implementation of the standard. 
 
Against this backdrop, the next question is, what is the rationale for this type of 
standardisation. There are several strands of literature that attempt to explain it, 
what motivates and modulates it and, not least, what its relationship especially to 
innovation of information and communication technologies is. 
 
In general, it can be said that formal standardisation in a greater share of the eco-
nomics literature begins with the idea of the ‘failure' of markets. Schmidt and Werle 
(1998) indicate that the focus tends either to be on the reduction of transaction 
costs, especially related to information, or on associated with network externalities. 
The literature embraces topics involving such issues as the adoption of new tech-
nologies, questions of compatibility and switching costs, technological lock-in, his-
torical circumstances and government procurement. Drawing on those authors and 
others, some of the main rationales can be summed up as follows: 
 
1. Standards encourage market entry and enhance competition by clearly defining 


what is required to serve a market (information) 
2. ‘Standards influence the distribution of cost and benefits of building and operat-


ing large complex technical systems' (Mansell, 1995: 217) 
3. Standards facilitate scale economies for suppliers 
4. Standards allow increased and controlled variety for both users and suppliers 
5. Standards reduce transaction costs 
6. Standards are a public good (Berg, 1989) 
7. Standards constitute markets by defining the relevant aspects of products (Ti-


role, 1988) 
8. Compatibility standards can increase value for each additional user 
9. Standards involve a "trade-off between the efficiencies arising from variety with 


those arising from the positive externalities of the uniform technical standard" 
(Steinmueller, 1995: 184). 


 
Beyond that, we should note that the standardisation universe is expanding and 
changing. There is a growing demand for standards and standardisation (OECD, 
1996); there is an increase in number and variety of standards (Tassey, 2000: 587); 
and a tendency towards regional diversification (Werle, 2000); new methods of 
standardisation are emerging (Steinmueller, 1995); and new ways to negotiate be-
tween different standardisation processes. The changes are bringing with them some 


                                                                                                                                         
40 ANSI X3 (1993), cited in Jakobs (1999: 20). 
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uncertainty andseem to be increasing the potential for conflicts with IPR (Iversen, 
1999). 


4.2 The Roles of IPR and SDOs and their Tense Complementarity 


In this chapter, we survey literature that can provide an overview of technological 
change and how the roles of intellectual property rights and standards development 
organisations are discussed in terms of it. This view provides an introduction to the 
main issues raised by the interrelationship. 
 
Here we use the systems approach41 in order to portray the role of IPR and SDOs as 
complementary ‘institutions' and to demonstrate their potential for conflict.42 Ac-
cording to the systems-based innovation literature, the innovation performance of 
an economy should be seen in terms of "how formal institutions: firms, research 
institutes, universities etc. interact with each other as elements of a collective system 
of knowledge creation and use, and on their interplay with social institutions (e.g. 
legal frameworks)."43 This type of interaction lays the basis for the sustainable 
creation and distribution of new economically relevant knowledge throughout the 
economy. 
 
Patent regimes and formal standardisation are institutional components of the indus-
trial (or technology) infrastructure.44 Other parts of the literature categorise their 
roles as being part of the ‘institutional set-up' or as infratechnologies (Tassey, 
1992). The main point is the same. They are both part of the same framework, they 
both play important roles in the innovation process and it is important that these 
roles complement and do not conflict with each other.45 Only then can they help lay 
the basis for sustainable innovation and growth. 
 
In general, it can be said that "institutions" hold three basic functions in relation to 
innovation. They can reduce uncertainty by providing information, they can help to 
manage conflicts and they can provide incentives for example to promote R&D 
investment (Edquist and Johnson, 1997). We expand briefly on how the literature 


                                                 
41 This includes the National Systems of Innovation and the Knowledge Systems literature. 


42 For a fuller discussion, see Iversen, 1996. 


43 Smith, K. (1994). (Emphasis added). 


44 The Industrial infrastructure for innovation includes: institutional arrangements legitimate, 
regulate and standardise a new technology, public resource endowments of basic scientific 
knowledge, financing mechanisms and a pool of competent labour, as well as proprietary R&D, 
manufacturing, marketing, and distribution functions that are required to develop and commer-
cialise an innovation. (Van de Ven, 1993: 339). 


45 Blind (2000) also emphasises the co-ordination between innovation and diffusion policy. 
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associates IPR with the incentive function and associates formal standardisation 
with a reduction of uncertainty function. The interrelationship between intellectual 
property rights regimes and standards development organisations is characterised by 
an inherent tension. This tension grows out of the fact that these institutions perform 
functions that complement one another in the innovation process. Conventional 
analysis of their respective roles gives us an initial appreciation of how they can be 
construed as complementary and can thus indicate how tension might emerge be-
tween them. 
 
IPR, particularly patents, are generally envisioned as ‘appropriation mechanisms' 
whose dominant function is to create an incentive for private R&D, where the mar-
ket forces are not sufficient46. However, they play at least three different roles in 
promoting technological diversity: in providing an incentive to R&D activity, in 
diffusing economically useful information and, more and more importantly, in aid-
ing a desirable level of co-ordination for R&D activity. Patents regimes are there-
fore essentially a combination of an incentive-oriented appropriability mechanism 
married, in a certain state of trade-off, to a diffusion-oriented disclosure mechanism 
(i.e. publishing patents). Put it another way, it can be concluded that, at base, "pat-
ents are designed to create a market for knowledge by assigning propriety property 
rights to innovators which enable them to overcome the problem of non-
excludability while, at the same time, encouraging the maximum diffusion of 
knowledge by making it public."47 
 
Therefore, IPR are seen predominantly in terms of their contribution to the ‘incen-
tive structure' and less for their role in distributing information about innovation 
throughout the economy (see discussion above about this trade-off). There are two 
characteristics we want to mark here:  
1) IPR are most often identified as a promoter of a diversity of technological ideas; 


and,  
2) IPR lay the basis for proprietary technologies. 
 
The role standardisation plays, as described above, is instrumental in the reduction 
of uncertainty. They can help to reduce transaction-costs, especially those related to 
information. In terms of network technologies, their role is of additional impor-
tance. Their role is characteristically that of a ‘selection mechanism'. The litera-
ture48 emphasises this role with regard to narrowing the diversity of network tech-
nologies in order that the industry can take advantage of network externalities. Ide-
                                                 
46 For a recent empirical and theoretical contribution, see Cohen et al. (2000).  


47 Geroski, P. (1995), p. 97. Analogously, Ordover (1991) prefers a strong patent regime, which 
facilitates (a broad diffusion of knowledge) in co-ordination with an efficient licensing system. 


48 See Katz and Shapiro (1985), Farrell and Saloner (1985), David (1985), David (1987). For an 
alternative view i.e. that network externalities are of limited importance, see Liebowitz and 
Margolis (1999). 
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ally, they work in the collective interest of all actors. Then they provide a type of 
public good. (Cf. Berg, 1990, and Kindleberger, 1983). 
 
Intellectual property rights and standardisation development organisations can 
therefore be said to hold key positions in the innovation process, where this process 
is envisioned in quasi-evolutionary terms. In this view, "evolution is the result of 
two seemingly contradictory processes: the creation of variety and its successive 
reduction through selection. Effective long-term adaptation requires that these two 
processes be kept in balance" (Carlsson and Stankiewicz, 1994:emphasis added). 
 
These "institutional devices for allocation problems" are complementary insofar as 
IPR regimes are construed as facilitating the continuous generation of technical 
variety and insofar as standardisation development organisations are construed as 
being instrumental in selecting from a ripening variety of technological solutions. It 
appears that the tension between these mechanisms stems from their opposition: 
opposition between the private interest of the inventor and the collective interest of 
the industry and more fundamentally, opposition between a role in promoting tech-
nological variety as against that of facilitating a certain uniformity. 
 
One implicit side of incorporating the institutional framework systemically with the 
innovation process is that the different components - technologies, institutions, etc - 
will tend to ‘co-evolve' (Nelson, 1994). That is, the rapid change of technologies 
will also be reflected through a two-way relationship with the institutional frame-
work. Institutions will be forced to change and their changing will also reflect the 
way technology evolves. 
 
The reason that this phenomenon of co-evolution is important here is that both IPR 
regimes and SDOs are undergoing changes. OECD's report on ICT standardisation 
in the new global context discusses some of the relevant changes standardisation is 
facing, including the IPR concern. It appears that it is this changing environment 
that is translating the inherent tension between these two institutions into conflict. 
(Iversen, 1999). 


4.3 Literature on the IPR Conflict and Standardisation 


This section introduces the potential for conflict between standards development 
organisations and intellectual property rights and the literature that has studied it. 
 
The potential for conflict between intellectual property rights and standardisation 
arises when the implementation of a standard, by its essence, necessitates the appli-
cation of proprietary technology. The case of ‘essential IPR' has long been recog-
nised. It is implicit to the tension between the two institutions. However, recently it 
has moved from being a largely hypothetical situation to a real threat. During the 
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past decade and a half or so, the number of cases has escalated in number and sever-
ity. By 1988, the first case of potentially essential IPR had begun to emerge in the 
GSM case.49 At that time there was no record for such an occurrence since it 
seemed largely irrelevant. A decade later, several SDOs list essential or potentially 
essential IPR. By 1998, a single SDO (ETSI50) listed 72 pages (sic!) of essential 
IPR related to 16 of its standardisation areas. This list need not be all-inclusive!  
 
A simple example illustrates the notion of ‘essential intellectual property rights'.51 
Imagine that a standardisation development organisation starts work to codify a set 
of standard signal-transmission specifications for a mobile communication system. 
It will be working in an area where private agents have already researched and have 
developed their own technologies. The risk that may emerge is that the codification 
of the standard specifications will infringe the proprietary rights described in the 
IPR of one or more such agents. The IPR will be considered ‘essential' if the stan-
dard, by its depth and detail, necessitates the use of the proprietary technical solu-
tions described in it. Should it do so, the collective interest in the standard confronts 
the private interests of the IPR holder.52 
 
Ultimately a court is needed to establish whether or not the IPR (patent or software-
copyright for example) is really ‘essential'. We should therefore take this into con-
sideration when we hear the term ‘essential' IPR. At the same time, a court case 
would claim considerable time and resources, and would therefore not be welcomed 
by the SDOs. So the difference between an IPR that is in reality essential and one 
that is potentially essential is not that great after all: both cases threaten to tie up the 
standardisation process. 
 
Essential intellectual property rights in this sense should be further differentiated 
from ‘blocking IPR'. As the name implies, blocking IPR definitively block the pro-
cess. This is the feared situation especially in the case of ‘mandatory standards' for 
reasons explained in the first chapter of this section above. A blocking IPR can be a 
result of two main situations. In the first general set, the IPR holder refuses to li-
cense at all or refuses to do so on a basis that is considered fair, reasonable and non-
discriminatory. If the IPR holder is involved in the standardisation work, such a 
refusal would be extremely strange. The IPR holder, if committed to the standard, 
would generally welcome the inclusion of his technology into the standard and 
would therefore work towards acceptable licensing requirements. The threat to 
withhold IPR in this situation may be used as a bargaining chip. A flat refusal 
                                                 
49 Compare Granstad (1999), pp. 203-206. 


50 Cf. ETSI (1998).  


51 For a description of the possible outcomes, see Shurmer and Lea (1995). See Iversen, 1999B for 
the way ETSI IPR policy addressed such outcomes. 


52 See Miselbach and Nicholson (1994) for a description of essential IPR. 
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would be regarded with extreme suspicion. The existence of essential intellectual 
property rights among individual rights-holders outside the standardisation work is 
much less predictable. Absent the necessary search processes, such rights may ap-
pear at any time during the life of the standard (see the most recent VESA case in-
volving Elonex PLC53). The willingness of the rights-holder to license at agreeable 
terms is likewise not a bygone conclusion, especially if added to already agreed 
royalty schemes. 
 
The second set of cases involves a plurality of rights-holders. The relevance of this 
case - that more than one right held by more than one rights-holder - is itself testi-
mony to the fact that intellectual property rights and the work of standards devel-
opment organisations have become much more entangled. A variety of rights-
holders complicates the licensing process which is supposed to be fair both for the 
licensee and licensor. What happens when the cumulative royalty costs, while fair 
to the individual rights-holder, become too high for potential licensees? The short 
answer is that the standard would die. In the case of MPEG54 standards, it was at 
one point indicated by observers interviewed in 1995 that the specifications in-
volved upwards of 100 ‘essential patents' spread between a score of IPR-holders. 
 
The fact that such conflicts can get resolved without too much animosity is in turn 
testimony to the fact that standards development organisations are adapting to the 
new challenges and finding new solutions. It is also testimony to the fact that hav-
ing one's technology included into a successful standard is a lucrative proposition, 
in some cases whether you receive royalty revenue or not. Finding solutions to new 
challenges in the interaction however does not happen by itself. There is much posi-
tioning and some posturing involving different levels of policy and of the economy.  
 
We now turn to the literature on the conflict which touches on the controversy and 
the interests involved. On the specific conflict between IPR and SDOs, there is only 
a limited body of literature. Of this, the majority of the documentation is generated 
by or directly involves particular standards development organisations. We can di-
vide this documentation into the following categories. First, there are the documents 
that are elaborated within individual standards development organisations. These 
include IPR policies and ‘codes of practice' that describe the SDO's bylaws55 that 
address the eventuality of essential IPR in their work. There are also committee 
reports on the subject.56 The ETSI especially has generated a lot of work on the 
                                                 
53 See 15 Feb 2001 edition of the Wall Street Journal, reported in PATNEWS service (20010225). 


See also FTC Consent Agreement with Dell Computer Corporation 
(http://gtwassociates.com/answers/ftccom.html) also involving VESA. 


54 See also Scheirer (1999) on MPEG, Patents and Open Source. 


55 See e.g., ITU’s IPR policy at http://www.itu.int/imt/6_IPR/. 


56 For example, UMTS (Universal Mobile Telecommunications System) IPR Working Group, 
Third Generation Mobile Communications: the way forward for IPRs. Doc 98/74, or the Report 
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subject based on conflicts resulting first on the GSM case and, subsequently, around 
its formative SDO's IPR policy.57 Internal documents include reports written by 
committees, member viewpoints, and the internal policies concerning how to deal 
with the eventuality of essential IPR in their work. Both patents and, more recently, 
software copyright and patent issues have been focused on. 
 
In addition, such reports might be elaborated by more than one SDO as they con-
sider common problems.58 In terms of practical documentation, SDOs have fol-
lowed ETSI's lead and laid open databases that cover potentially ‘essential pat-
ents'.59 These are very important to the practical concerns raised when standardising 
is faced by potentially blocking IPR. 
 
Internal committee work and the views of certain industrial participants have in turn 
gained wider circulation.60 An early spin-off of the ETSI work was the Miselbach 
and Nicholson (1994) publication which spelled out the issues. In addition, some of 
the documents and some of the conflicts have spilled out both into the press but also 
into journals and other publications. In the ETSI and GSM cases, the views of cer-
tain participants or participant representatives were published either in legal jour-
nals or in other venues (e.g. Good (1991), Wilkinson (1991), Tuckett (1992), But-
trick (1993), Hanrahan (1995), Ask (1995) and Ellis (1995)). 
 
A related level in Europe is the documentation that has surrounded regulatory proc-
esses. Again, the EU has been over-represented here because of the formative and 
unique nature of its standardisation policy and because of the conflicts that have 
arisen here (i.e. inside ETSI). The central policy document is the communication on 
IPR and Standardisation (COM(92) 445 final) already mentioned. Further the EU 
has also pronounced on the subject of ETSI's IPR Policy in Council Regulation 17 
(IV/33.006) and in Com (96)126 on competition policy (European Commission, 
1996). In addition, it has responded to the case brought against ETSI by the Com-
puter and Business Equipment Manufacturers Association (CBEMA) concerning its 
IPR policy (European Commission, 1994) . 


                                                                                                                                         
from Lawyers' Group on the issues of French Law of Associations and ETSI statutes and rules 
of Procedure (IPR), ETSI DD/307/94/FA/msm. 


57 See Iversen (1999) for the ETSI case.  


58 See the Global Standards Collaboration consisting of a variety of regional and national SDOs as 
well as observers from consortia et al. 
http://www.ttc.or.jp/e/link/gsc6/contents/gsc6ipr_00_03.pdf). 


59 ITU-T TSB Patent Statement Database. 


60 For a recent example, see UMTS IPR Working Group, (1999), Third Generation Mobile Com-
munication: the way forward for IPR. Doc 98/74. 
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Policy-making on this front has been accompanied by an assortment of documents 
in the press and elsewhere. In addition, the viewpoints61 of groupings such as 
CBEMA (now ECMA), ECTEL, UNICE etc. have also been the subject of position 
papers.62 One attempt to conduct a dialogue between different interests was the ICT 
Standardisation Policy Workshop that was hosted by the European Workshop for 
Open Systems in Brussels in November 1994.63 
 
The academic literature has lagged somewhat behind events. An exception is the 
legal field that can be found commenting on the ETSI IPR policy in 1993.64 Farrell 
(1989) seems to be the first to have discussed the interaction of intellectual property 
rights and standardisation from an economic standpoint. In 1992, Weiss and Spring 
presented a paper that explored ‘selected IP issues in standardisation' from the point 
of view of information science. It was later published in Jakobs (ed.), 1999. Another 
relatively early interest in the direct linkage is found as a subsection of Kahin and 
Abbate (1995). In it, Farrell (1995) extends an earlier argument (gateway interfaces) 
to argue for weaker IPR protection in network technologies. Kleinemeyer (1998), 
who focus in general on standardisation between co-operation and competition, 
confirms Farrell´s reasoning and suggests therefore a modified licensing system and 
reduced terms of protection. In the volume of Kahin and Abbate, Shurmer and Lea 
(1995) provide an early overview of the dilemma posed by IPR to the changing 
telecommunication environment. This extends earlier work (Lea and Shurmer, 
1994), in which the authors flushed out the potential for conflict in the changing 
regulatory environment.  
 
In an empirical study, Blind (2001) is able to confirm the inverse U-shaped relation-
ship between the number of patents and the output of standards documents based on 
an international cross-sectional analysis. This means that patent applications trying 
to protect innovations and the production of standard documents are in general posi-
tively correlated. However, in sectors with a high density of patents, the standardi-
sation processes are hindered by too many intellectual property rights. Another, 
more positive perspective on the problem is found in Shapiro and Varian (1999), 
who emphasise the importance of intellectual property rights as one critical asset in 
so-called standard games.  
 


                                                 
61 E.g. see the viewpoints (1993) of the Union of Industrial and Employers’ Confederation of 


Europe (UNICE) on COM(92) 445. 


62 Acronyms: UNICE = Union of Industrial and Employers’ Confederation of Europe, CBEMA = 
Computer and Business Equipment Manufacturers Association, ECTEL = European Telecom-
munications and Professional Electronics Industry. 


63 ICT WS N 3.001-004. 


64 Prins and Schiessl (1993). 
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An early work that attempted to contextualise the interaction within a conceptual 
framework of innovation studies was Iversen (1995). It analysed both the GSM case 
as well as the follow-on search for an IPR policy in ETSI in terms of systems the-
ory. It comes to a similar conclusion to Shurmer and Lea (1995), namely that the 
potential for conflict between intellectual property rights and standards develop-
ment organisations increases in step with the changing ICT environment. Bekkers at 
the (Eindhoven Center for Innovation Studies (ECIS) at Eindhoven University of 
Technology (the Netherlands) specifically addresses the interaction of IPR and 
standards with a focus on mobile communications (cf. Bekkers and Liotard, 1999). 
 
Recently the subject has attracted more interest, not least by publishers and funding 
agencies. The last couple of years have seen a series of articles that have directly 
dealt with the interrelationship. We mention some of these here. Bekkers and Lio-
tard (1999) survey the issues in a law journal in terms of mobile technologies and 
touch on the case of ETSI. Yamada (1999) discusses general trends in telecom stan-
dards from a commercial point of view, while Krechmer (2000) describes the new 
environment between communications standards and patents both from a theoretical 
and a hands-on standpoint. 
 
These works tend to be more explorative than analytical. One common thread is the 
emphasis placed on the increased chance for conflict between intellectual property 
rights and standards development organisations for network technologies. They 
focus on different levels (individual technologies, individual markets, individual 
SDOs etc.) but the message is that the heightened conflict reflects the changing re-
alities of the markets, technologies and regulatory frameworks. 


4.4 What are the Main Policy Issues? 


In the last section, we will focus on the conflict between intellectual property rights 
and standardisation and how the literature has begun to look at it. Here, we end this 
section by identifying the main issues that the conflict raises for policy-makers in 
terms of innovation and sustainable growth. The literature surveyed above suggests 
that there are three main challenges to consider. These involve achieving: 
 
• sustainable balance between the generation of variety and selection of new 


technologies 
• sustainable balance between private and public interests in the innovation proc-


ess. 
• policy-sustainability 
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I. Technological variety versus selection 


1. The first set of issues involves a central tension that underlies sustainable inno-
vation. The question is how the generation of new technical ideas on the one 
hand is balanced against the selection process on the other. To understand this 
tension, consider technology in terms of an evolutionary process. In ecological as 
in technological terms, evolutionary systems need to continuously generate a 
stock of diversity (i.e. a gene pool). But, if unchecked, this stock can become too 
large to be sustainable. Imagine the situation in which there are so many differ-
ent species that members of individual species are not be able to find mates. A 
potential risk is that none of the species would survive very long. 


 
2. The analogous situation is found in the case of technological innovation, where 


the market acts as the ultimate selection mechanism. If presented with too many 
new ways of doing new things, the market would be overwhelmed by choices.65 
One possible result is that markets would become fragmented and eventually die 
out for lack of scale. At the same time, the provision of new ideas would like-
wise be blotted out because the lack of market prospects would discourage po-
tential inventors. The underlying mechanism of incentive creation would wilt. 
Therefore, not only will the generation of a stock of diversity (i.e. a gene pool) 
affect the ability to select, but the selection process will also affect the generation 
of new diversity. 


 
3. In general, there is therefore an ongoing interaction between the generation of 


technological variety and its selection. There is a complex set of factors that in-
duce and promote the creation of diversity and affect the selection process. It fol-
lows that there is likewise a complex interrelationship that keeps the virtuous 
circle of the two in swing. Intellectual property rights regimes and institutional 
standardisation are two central institutions that play complementary roles in per-
petuating such a balance. 


 
4. There are several issues here that are peculiar to network technologies. Specifi-


cally, they are vulnerable to the generation of ‘too much diversity'. These tech-
nologies rely on connectivity, and their worth therefore rises in proportion to 
their user bases.66 As a result, the unbounded proliferation of different, incom-
patible versions of an emerging radical technology may lead to a damaging 
Tower of Babel situation. The fight of individual alternatives to establish domi-
nance in such a situation can be costly both for manufacturers, service providers 


                                                 
65 Cf. also Foray (1998), who argues that too much change prevents innovations from diffusing 


broadly. 


66 “Metcalf’s Law of the Telecoms show(s) the magic of interconnections: connect any number 
“n” of machines- whether computers, phones or cars and you get “n”2 potential value. Think of 
phones without networks or cars without roads.” in Gilder (1993). 
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and customers. In the end, a protracted fight for dominance might undermine the 
potential market for that emerging technology altogether, and remove it from the 
technology race. Networks will simply not be created in a sustainable way; the 
value of the component for the consumer will not be realised. Failing to amass a 
‘critical mass' of users, the technology risks missing its fabled window of oppor-
tunity. There are many examples of this situation of the type of Betamax67 or 
more recently of the CT-2/ Telepoint system.68 


 
5. The dynamic trade-off can be seen in the following terms: "Variety conveys effi-


ciencies in specialisation and customisation (of network technology) that are off-
set by the failure to achieve network externalities and other economies of scale." 
(Steinmueller 1995) Seen from the other direction: "In reducing diversity, stan-
dardisation curtails the potentialities for the formation of new combinations and 
the regeneration of variety from which further selection will be possible." 
(David, 1995, p. 19) The implication is that, "effective long-term adaptation re-
quires that these two processes be kept in balance." (Carlson & Stankiewicz, 
1996: emphasis added) In other words, it is important for an economy to foster a 
‘virtuous circle of generation and distribution of new knowledge' (Foray, 1995). 


II. Private versus public interests 


1. The second main set of issues involves the tension between public goods and 
private interests. The relationship between these interests and the respective roles 
of intellectual property rights and standards development organisations is sug-
gested above. As we will demonstrate, the literature associates intellectual prop-
erty rights with private interests for obvious reasons and formal standardisation, 
with some qualification, as a type of "public good". 


 
2. To understand why, let us consult the systems-based literature of technical 


change. This literature emphasises the fact that innovation does not emerge in 
isolation, but through an interaction with a) other individual agents as well as b) 
its broader socio-economic environment. Thus, a firm might elaborate a technical 
innovation with input from other firms such as customers or providers of inter-
mediate goods. The resulting innovation will be controlled by the firm(s), per-
haps through IPR. 


 
3. The innovation-process is however further informed or otherwise influenced by 


input from the wider context in which the firm lives. There are two main layers 
of this broader environment to differentiate between. The first is the institutional 
framework that influences the innovation process: as we shall explain, IPR re-


                                                 
67 See Arthur, B. (1990). 


68 See Grindley and Toker, (1993). 
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gimes and SDOs are part of such a framework. In addition, there is a second type 
of framework with which the firm implicitly or explicitly, is engaged in a type of 
interaction. This involves a generic body of "technological knowledge" (cf. Nel-
son, 1990). It is a store of useful technical knowledge that is shared by those 
working in the particular area. This type of knowledge goes under the heading of 
public goods. 


 
4. This entails that technological change involves a balance between a body of 


knowledge that is common to actors in the field and areas of more specific 
knowledge researched and developed by individual interests. Patents granted by 
a patent office become associated with (a subset of) proprietary technologies 
while the specifications recommended by standards development organisations 
on the other hand are diffused more widely as public information public goods 
respectively. Again, the ICT field creates the need for public goods because of 
the peculiarities of network technologies. 


 
5. This association of the roles of IPR and SDOs with private and public goods re-


spectively is considerably more problematic than suggested here. One can even 
argue (as we will suggest below) that the changes associated with the rapidly 
moving information and communication technologies field is further undermin-
ing this clear-cut association. Notwithstanding, the issue remains: it is important 
that a requisite balance is maintained between the incentive structures designed 
to encourage the production of proprietary knowledge and the mechanisms that 
help produce knowledge for the public sphere. 


III. Conflict in the innovation infrastructure: Policy issues 


1. Finally, the interrelationship opens a horizontal set of issues that are directly re-
lated to policy and its ability to influence a sustainable course. The first of two 
areas involves integrating related areas of policy. Previous work on innovation 
policy emphasised the importance of an "integrated approach to European inno-
vation and technology diffusion policy" (Soete and Arundel, 1993). The tensions 
between the patents and other intellectual property rights as an ‘incentive-
structure' and formal standardisation as a selection mechanism indicates a lack of 
co-operation between so-called ‘innovation policy' and ‘diffusion policy'. Institu-
tional structures confirm this co-ordination problem, because research and inno-
vation policy is often located in the ministries for research, whereas standardisa-
tion is an issue for the ministries of economic affairs, which is the case for Ger-
many. 


 
2. Policy should therefore address the potential conflict in order to ensure sustain-


able balance between selection and variety and between proprietary and public 
good types of knowledge. The ‘co-evolution' of institutions with technological 
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development should not mean collision courses for these institutions. It is there-
fore important that policy-makers consider this in an integrated approach. 


 
3. There is a second area of policy concerns that is more closely related to the EU 


per se and that has a more juridical vista. This involves the question of ‘manda-
tory standards' (see Com (92) 455 and above). But is the situation resolved in the 
‘new approach'? The underlying conflict scenario seems to remain, however. In 
cases of Community related standards, a conflict with proprietary IPR becomes a 
formal juridical problem and not just a problem for the standards development 
organisation. The issue is what happens when the standard a supplier must fol-
low in order to participate in the common market infringes on proprietary IPR? If 
the IPR-holder is within the EU's standardisation body, does one force compul-
sory licensing? If the IPR-holder is outside, and infringement only becomes evi-
dent after the standard has been in the market for a time, who is then responsible 
for resolving third party conflicts? In short, these raise many questions that need 
to be addressed, including that of who is liable to pay licensing fees. 


 
4. In terms of policy, it is not only important to consider such issues but to consider 


them in a larger, integrated policy context. As David (1995) noted about stan-
dardisation policy more generally, it is about: 


 
"Finding a ‘best policy flux', an optimised path and rate of movement across the 
mutable landscape bounded by freedom and order; between promoting forms of co-
ordination that support creativity and the generation of variety in the early stages of 
a technology's development, and promoting co-ordination in selection and imple-
mentation when the technology has matured to the extent that its capabilities of sat-
isfying the variegated needs of users are understood, while attending to the spillover 
or externalities that such actions may have for interrelated areas of technological 
development" (David 1995: 35). 







 56


5. The Interaction of IPR and Standardisation and its Op-
portunities for Innovation Policy 
Knut Blind 


The ambivalence of intellectual property rights and publicly available standards for 
technological development is triggered off by the contradiction between static and 
dynamic efficiency considerations.69 For the generation of new knowledge, the in-
ventors are awarded exclusive property rights due to dynamic efficiency aspects. 
The monopolistic effect provides incentives for the production of new knowledge, 
by enabling the innovators to sell the innovative products over the marginal cost 
level of the competitors for a limited period of time and thus to achieve adequate 
compensation for the expenditure on R&D.70 As however the economic benefit of 
new technologies is based on their wide diffusion and parallel developments are 
macroeconomically undesirable, the exclusive protection ceases after a certain pe-
riod and the knowledge is at the disposal of imitating competitors for free, in order 
to respond to static efficiency. 
 
In contrast to the property rights, standards are decisive for the diffusion of new 
technologies.71 They make information about new technologies available to every-
one, for a small fee, and come near to being a classical public good, which is par-
ticularly distinguished by non-rivalry in consumption and application.72 The eco-
nomic benefit is optimal, if all economic units have free access to the public good. 
 
To sum up, it must be said that the economically optimal, strong property rights in 
the phase of knowledge generation should be modified at the beginning of the stage 
of wider use of innovative technologies in order to foster their diffusion. From this 
it can also be derived that in the formal standardisation process, property rights 
must be moderated for the promotion of the diffusion, in order to enable standards 
containing new technologies to be produced. 
 
Companies have sufficient incentives to transform their technological know-how 
and intellectual property rights into de facto standards. In order for a company to 
get its proprietary technical solution accepted as a de facto standard, rapid buyer 
diffusion is important. Furthermore, demand growth can be indirectly enhanced by 


                                                 
69 See the discussion of Ordover (1990) about possible solutions to this dilemma.  


70 Cf. Scherer (1990), pp. 621ff. 


71 Property rights can contribute towards the distribution of new technologies, because new tech-
nological knowledge is codified in patents and thus represents at least a source of information 
for competitors and potential users in order to create alternative or improved technical solutions. 


72 In contrast, Antonelli (1994) defines standards as non-pure private goods because they are ex-
cludable to some extent, because outsiders of the standardisation process have greater distances 
to their products and processes. 
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a broad acceptance of the solution among the suppliers. Rapid seller diffusion could 
be stimulated by low prices of licenses or by giving everyone the right to use the 
technical solution in their products (to create an open standard). Alternatively, seller 
diffusion could be halted by strong IPR, so that the company's proprietary technical 
solution becomes dominant. Thus IPR could be used in several ways to advance de 
facto standard setting. 
 
Besides the incentives to generate standards, companies may have motives under 
other constellations to prevent informal but especially formal standard setting by 
using IPR. Here, standard blocking patents - patents that block a proposed or factual 
standard - become especially crucial. If the protected technical specification is inte-
grated into a standard, the value of such a patent could be tremendous, especially in 
the case of a global standard. However, a non-generous licensing policy by the pat-
ent-holder could lead to the standard being abandoned in favour of alternative solu-
tions and the patent will lose its potential value. 
 
In order to create sufficient incentives for innovative activities, an intelligent and 
sophisticated IPR system has been established a long time ago. From society's point 
of view, patents and other IPR, should restrict competition but only up to a point 
where the dynamic efficiency from more innovations arising from strong patent 
protection balances against the static inefficiency from monopolistic pricing based 
on strong patents. There seemed to be no sign of an unbalanced trade-off on average 
across industries. Patent laws could theoretically be tailored differently for different 
industries, taking into account that limitations to profit from innovation and limita-
tions to patent differ across industries. However, the general patent policy has al-
ways been to treat industries equally. Industry-specific rates of subsequent innova-
tions also effectively limit the actual length of patent protection. The delineation of 
a permissible patent scope depends moreover to some extent upon industry-specific 
practices. Thus, there is already some opportunity for tailoring patent protection for 
different industries.73 
 
The policy challenge consists of transferring know-how from innovative or R&D 
activities into standardisation processes. We have seen that companies which have 
protected their technological know-how have incentives to influence standardisation 
processes. On the one hand, they attempt to integrate their protected knowledge into 
the specifications of the standard, if they are not empowered to set a de facto stan-
dard. On the other hand, if the company has sufficient economic power, it will try to 
set a proprietary de facto standard and therefore prevent a formal standardisation 
process. 
 


                                                 
73 Cf. Granstrad (1999), pp. 205-206. 
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The IPR system has a long and successful tradition. Furthermore, the policy issue of 
how to tailor industry-specific patent protection is very complex, because of the 
many-to-many correspondence between technologies and industries as a result of 
generic technologies and multi-technology and multipatent products and processes. 
Consequently, policy measures should be targeted in another direction. The stan-
dardisation process can be regarded as the extension of the competitive product de-
velopment process.74 After the decision concerning the R&D activities is taken, the 
firm has to decide, in a second step, about the protection of its product innovation 
by going through the patenting process or by using other protection strategies. Fi-
nally, the firm has to decide about the product and process innovations it is going to 
propose for a standardisation process or has to reach a conclusion about participat-
ing in ongoing standardisation processes. Due to the close relationship between 
R&D, innovation and standardisation, a window of opportunity for policy-makers 
are the conditions for receiving resources from publicly funded RTD programmes. 
Currently, the performer of RTD projects inside the Fifth Framework Programme 
are awarded with the intellectual property rights of the project results. On the other 
hand, they have also the obligation to use or disseminate the results of their RTD 
projects. This includes the duty to inform the Commission and the standardisation 
bodies without delay of knowledge resulting from the project which may contribute 
to the preparation of European or, where appropriate, international standards. How-
ever, besides the obligation to inform, the incentives for companies to engage in 
standardisation processes are limited.75 Though, the active involvement of the com-
panies inventing and developing technology at the leading edge is necessary to im-
prove the quality of European standards and therefore the competitiveness of the 
European companies. 
 
The further steps of the study on the interaction of intellectual property rights and 
standardisation aim to identify the problems companies have with the transfer of 
know-how to standardisation processes based on a questionnaire survey. Further-
more, a description of good practice in different sectors concerning the relationship 
between IPR and standardisation will be put together by a selection of 20 case stud-
ies. Finally, the final report will examine potential scenarios to optimise the interac-
tion between standardisation and intellectual property rights, identifying advantages 
and disadvantages per sector of activity, thus providing a solid basis to design future 
research policy strategies. 
 


                                                 
74 Cf. Weiss (1993), p. 36ff and Thiard and Pfau (1991). 


75 Blind (2001b) finds in his microeconometric study that the likelihood to join a standardisation 
process decreases with a higher R&D intensity. 
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1. Introduction 


The literature survey has provided a broad background of the research-related stan-
dardisation and IPR activities supported by the European Commission. Further-
more, it points out the basic dimensions of IPR and standardisation, their comple-
mentarity and their conflicts. Based on this background, the following main hy-
potheses can be postulated: 
 
• The transfer of research results into standardisation processes is hindered by 


several factors: 
- low awareness about the benefits of standards among researchers 
- problems of the standardisation process 
- IPR 
• There are several difficulties concerning the integration of IPR protected tech-


nological knowledge into formal standards. 
• The likelihood and the intensity of the difficulties depend crucially on the char-


acteristics of the technology, the constellation of IPR, the need for standards and 
the actors involved. 


• There are several solutions available, which depend crucially on the framework 
conditions. No single optimal solution exists. 


 
Two approaches are followed to test these hypotheses empirically. A survey among 
the relevant companies can be performed to provide a broad overview of IPR man-
agement, the standardisation activities, conflicts between IPR and standards and 
possible solutions. Nevertheless, many constellations between IPR and standardisa-
tion depend crucially on very specific framework conditions. Therefore, besides a 
quantitative approach, qualitative information has to be collected by analysing sin-
gle case studies. Both approaches are complementary and not substitutive and are 
able to provide together a comprehensive picture about the relationship between 
IPR and standardisation. 
 
The conducted empirical survey, which will be described and analysed in the remain-
der of the paper, is the first approach to assess the above sketched problems in a quan-
titative manner. Furthermore, the questionnaire contained an annex with questions 
concerning the IPR rules in the European Research Framework Programmes. These 
results are also presented in this section. In order to complement the quantitative re-
sults by qualitative information, 20 case studies have been performed to elucidate the 
relationship between IPR and standards. They will be presented in following section 
D of the report. 
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2. Methodology and the Sample 


The questionnaire 'Interaction of Standardisation and Intellectual Property Rights 
(IPR)' was developed by FhG ISI and IPTS supported by the scientific officer Car-
los Saraiva Martins of DG Research (see annex). It covers five main parts: Part A, 
intellectual property rights management, Part B, involvement in standardisation 
processes, Part C, interaction/conflicts between standardisation and intellectual 
property rights (IPR) in general, Part D, firm data, Part E, IPR in the European 
Framework Programmes. Most of the questions require a multiple choice answer, 
thus facilitating the evaluation. However, all parts also include a number of open 
questions, where firms could come up with statements and give their opinion on 
certain issues. The questionnaire was sent by IPTS to 800 experts with companies 
all over Europe by the beginning of April 2001. Companies were asked to respond 
within a period of six weeks, giving them a deadline until 11th May, 2001. The 
questionnaire envelope included a letter from IPTS underlining the importance of 
this study and kindly asking the firms to participate. The letter outlined a brief de-
scription of the project and the project team members. In addition, the envelope 
included an answering envelope indicating the IPTS address to return the question-
naire to. There was also an electronic version of the questionnaire available on the 
IPTS homepage (http//:www.jrc.es/projects/sips.html). This was pointed out within 
the letter to the companies, so that the survey participants had the choice to return 
either a hand filled-in questionnaire or to download the electronic version of the 
questionnaire and to send it via e-mail to IPTS. 
 
The 800 experts (R&D managers, IPR managers and standardisation experts) to 
whom the questionnaire was sent were identified from different data sources. Some 
203 experts are members of CEN. This data was provided by the National Physical 
Laboratories (UK). DG Research delivered some 293 data samples of participants 
of the 5th Research Framework Programme. IPTS contributed 100 data samples 
from a previous survey with IPR experts, mainly from the sector of biotechnology 
and chemistry. The rest of data samples (204) were retrieved from the KOMPASS 
DATABASE, a commercial data provider acquired by IPTS. A representative cross-
sector sample was selected within this database.  
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3. The Sample Constitution 


With 159 questionnaires out of 800 returned to IPTS, almost a 20 % return rate was 
achieved. Some 20 companies made use of the electronic version of the question-
naire and sent their answer via e-mail. The sample provides a representative cover-
age of the European Union (compare figure 2), including in addition 9% respon-
dents from non-EU countries (Iceland, Russia, Norway, Liechtenstein and Switzer-
land). The highest numbers of returned questionnaires came from the United King-
dom and Germany, followed by France, Italy, and Spain. The high return of 8 ques-
tionnaires from Spain can probably explained by the local relationship given by 
IPTS. 
 


Figure 2: Distribution by Country of Residence (100% = 159 question-
naires) 


22%


19%


18%


11%


5%


4%


3%


3%


2%


2%


1%


1% 9%


United Kingdom
Germany
France
Italy
Spain
The Netherlands
Austria
Belgium
Denmark
Sweden
Finland
Luxembourg
Non EU and Missings


 
Within the following data evaluation the country distribution is one criterion to ana-
lyse the sample. The low number of companies for each country makes it difficult 
to compare countries individually. Country groups are constructed. The underlying 
understanding is that we assume certain countries to show similar habits, based on 
similar business cultures. This is why we put Germany, the United Kingdom, Aus-
tria, Switzerland and Liechtenstein into one group covering central Europe76, 
France, Italy and Spain into another southern group, the Benelux countries together 
and Scandinavian countries together with Russia into one group. 


                                                 
76 The United Kingdom has been included since there is both a certain tradition in standardisation 


and the size distribution of companies is very similar to Germany. 
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The participants from the sample show very diverse business activities. This is one 
reason why it was not straightforward to split the sample into different industries. 
Figure 3 gives an overview of this attempt and shows that most of the companies 
are related to the area of research and development. There are a large number of 
firms from the field of chemistry (including biotechnology) as well as from the sec-
tor of manufacturing of machinery and equipment and transport equipment. 
 
The industrial classes in figure 3 do not allow a comparison by industrial sectors. 
The number of companies for individual sectors are too low. For the further data 
analysis a more general classification is undertaken by the following categories: 
research and development, manufacturing in general, chemistry, radio and electrical 
machinery and medical instruments.  
 


Figure 3: Distribution by Economic Activity 
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The sample covers an equal distribution of small, medium and large companies (see 
figure 4). However, this distribution is not representative for the real distribution of 
the number of companies in the European Union, which is dominated by small and 
medium-sized companies. Our sample in this respect shows a bias towards large 
companies. For the further analysis of the sample, companies are grouped by firm 
size into three classes: companies with less than 50 employees, companies with 50 
up to 499 employees and companies with more than 499 employees. 
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Figure 4: Distribution by Size (Number of employees) 
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The following analysis takes also the more detailed firm data into account in order 
to construct further criteria of classification. 


• Patent intensity: number of patents per R&D employees, low patent intensity 
with a value lower than 0.1, high patent intensity with a value higher than 0.1. 


• Research and development intensity: R&D expenditure in % of total turnover. 
Low intensity for a value lower than 10 %, high intensity for a value higher than 
10 %. 


• Export intensity: Export in % of total turnover. Smaller than 50 % is considered 
to be low export intensity, more than 50 % is understood as a high export inten-
sity. 


• Participation in the standardisation process (Yes/No, question 5). 
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4. IPR Strategies 


Over 70 % of the companies have successfully introduced product innovations. This 
result corresponds approximately to the results from other surveys like the Commu-
nity Innovation Survey. Two thirds of the companies are performing process inno-
vations. This value is very high in comparison with the results of the Community 
Innovation Survey. The share of companies introducing innovative services is be-
low 50 %, which corresponds to the fact that the sample of companies has its main 
activities in manufacturing and research and development.  
 
Some 90 % of the R&D-intensive firms in the sample introduced a product im-
provement. R&D-intensive firms introduce more process improvements than the 
companies with a lower research and development performance. Export intensive 
firms show up with a higher percentage of product improvements (86 %). The com-
pany size also shows a correlation with the innovative performance. The medium-
sized firms (50-499 employees) show a better performance (around 80 % of those 
firms) for process and product improvements than the small companies (less than 50 
employees) even better than the big companies. The chemical sector shows the 
highest numbers of product and process innovations (some 85 %), whereas naturally 
in manufacturing service improvements are of very little relevance. 
 


Figure 5: Importance of Protection Strategies  
(very low = 1 to very high = 5) 
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Companies were asked about the importance of various measures to protect inven-
tions or innovations developed in their enterprise during the period 1998-2000 (see 
figure 5). Secrecy and related measures such as customer relations management, 
lead-time advantages and complex product design turned out to be the most impor-
tant protection strategies in the sample. Formal protection such as trademarks and 
copyrights instruments are less important. Patenting reaches an above-average score 
but not a really significant value. This does not correspond to other surveys like the 
Community Innovation Survey, where patenting has a much lower importance. 
However, one has to keep in mind that this sample is biased towards firms that 
make use of patenting (for example, one of the data sources includes only compa-
nies that patent). The survey confirms that patents are very important in the chemi-
cal sector. There, patenting as a protection tool receives an above-average score of 
3,79. Patenting is not so important in the subsample of the manufacturing industry. 
But there, secrecy with a score of 4 is even more important and the same is true for 
the sector of radio, electrical machinery and medical instruments. In these sectors 
also lead-time advantage as a protection tool is of highest importance. The com-
plexity of the product design is important for the manufacturing industry, but not for 
the chemical industry. 
 
The importance of patenting and of complex product design rises with the firm size, 
but also the importance of secrecy. Secrecy and customer relations management are 
most important with export-intensive companies (score 4). Exclusive contracts are 
less important for small firms but quite important for big companies. Lead-time 
advantage as a protection tool is more important in Germany, the UK, Austria and 
Switzerland, whereas exclusive contracts are in comparison more important in the 
three Mediterranean countries (France, Italy and Spain) of the sample. Astonishing 
is that secrecy as a protection tool is more important with patenting-intensive com-
panies and/or with R&D-intensive companies. Obviously there is a correlation in 
the sample between patenting and secrecy at the same time. Patenting-intensive 
companies also appreciate more exclusive contracts as a means of protection. 
Trademarks are not so important for less R&D-intensive companies. 


Patent applications in the period 1998-2000 


The number of patent applications within the sample rises extremely with the firm 
size. Small firms (less than 50 employees) applied only for 1-2 patents, whereas 
large firms applied for 942 patents on average. This corresponds with the fact that 
companies in the Benelux countries and within the group of Germany, the United 
Kingdom, Austria, and Switzerland, show the highest numbers of patent applica-
tions. The biggest companies in the sample are located there. Most patent applica-
tions are filed with the chemical companies in the sample (1306 on average). Com-
panies that are involved in standardisation procedures file much fewer patent appli-
cations than those firms that are not involved in standardisation. This might be an 
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indicator that intellectual property rights and standardisation are understood to a 
certain degree as alternatives. 


Importance of geographic coverage 


Companies in the sample attribute a remarkably high importance to patent protec-
tion in the United States and Japan. European applications receive the highest score 
(3.8), even higher than national patent applications. This reflects the general trend 
in Europe, that the European patent system has become more and more important 
over the last years. National applications, however, keep their high importance as a 
good, cheap and fast system for priority claims in Europe. In general, the use of the 
patent system rises with the firm size. In particular, the European and US systems 
are considered to be important by the big companies in the sample. Nevertheless, it 
is remarkable that large firms also give the highest importance to the national sys-
tems of application. They score on average much higher than small firms. One ex-
planation might be that big companies are better informed about the advantages of 
the national routes of application. Naturally, the export intensive companies in the 
sample give a much higher importance to the US and Japanese systems than the less 
export-intensive companies. The companies from the chemical sector in the sample 
give the highest scores to all patent systems. 


Motives for patent application 


The companies in the sample indicated that the protection of own technology from 
imitation has the highest importance as a motive to patent for them (compare figure 
6). This corresponds with the classical (defensive) use of patents but also with the 
economic reasoning behind patenting. Offensive uses, such as to impede competi-
tors' patenting and application activities are scored with very high values. Remark-
able is that also to increase the companies' value as well as the improvement of the 
technological image of the company are dedicated with very high relevance for pat-
enting. The business-related aspects of patenting, such as the generation of licensing 
income and the acquisition of venture capital, are of relatively low importance. To 
prevent competitors from integrating own technology in a formal standard is of low 
importance as a motive for patenting. The same is true for gaining a better bargain-
ing position in standard-setting and for the acquisition of venture capital. 
 
Patenting-intensive firms in the sample mention the protection of their own tech-
nology from imitation as the most important motive for patenting (score 4,4). This 
assessment comes from those firms that make use of the patent system to a broad 
extent. Again, this is a confirmation of the classical rational of the patenting system. 
To impede competitors' patenting and application activities becomes more impor-
tant as a motive for patenting the bigger the firms are. Aggressive patenting is obvi-
ously more an issue with bigger companies that have the relevant capacities. The 
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same motive is even more important in the chemical sector (score of 3,89) where in 
general all patenting motives find their strongest expression.  
 


Figure 6: Importance of Motives for Patenting  
(very low = 1 to very high = 5) 
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Impede competitors’ patenting and application activities (n =
134)


Prevent patent infringement suits  (n = 131)


Improve the situation in R&D co- operation (n = 133)


Improve inter-firm negotiations (cross licensing, joint ventures) (n
= 133)


Prevent competitors from integrating own technology in a formal
standard (n = 134)


Generation of licensing income (n = 134)


Gaining a better bargaining position in standard setting (n = 133)


Acquisition of venture capital (n = 130)
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5. Standardisation Behaviour 


After the discussion of the innovation activities and the use of IPR strategies, this 
chapter is devoted first to the companies´ involvement in standardisation processes, 
and second to the problems of transferring research results into standardisation pro-
cesses.  
 
Figure 7 describes the participation of the companies in the sample in standardisa-
tion processes. More than 50 % of the companies have been involved actively in 
standardisation in the last three years. The increasing importance of European and 
international standardisation is impressively confirmed, whereas the participation in 
industry consortia standardisation still has a slight regional focus on national initia-
tives. Furthermore, the higher the regional level of standardisation bodies, observ-
ing the standardisation process instead of directly participating in it is more likely. 
 


Figure 7: Participation in Standardisation 
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For the general objective of the study it is important to know more about the mo-
tives for participating in formal standardisation processes. The motives for partici-
pating in informal processes by industry consortia are included for reference. In 
figure 8, the importance of the different motives is illustrated. 
 
The most important reason to participate in standardisation is to exert influence and 
to prevent certain specifications in standards. Both motives are decisive for compa-
nies in the radio, television and electrical engineering industries. Furthermore, legal 
security is also an important motive, especially for the large companies. By partici-
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pation in standardisation processes, small companies also try to facilitate compati-
bility with suppliers of complementary products. Furthermore, companies with a 
high patent intensity (share of patents per R&D employee) evaluate all motives 
more highly compared to companies with no or only few patents per R&D em-
ployee. Most motives for participating in informal standardisation processes are 
weaker, although among these the appropriation and observation of technological 
know-how are significantly higher compared to formal standardisation. 
 


Figure 8: Importance of Motives for Participation in Standardisation  
(low = 1 until high = 3) 
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The motives for participation which assume a close relationship to R&D are rather 
weak. Both the improvement of the dissemination of own IPR and the reduction of 
R&D costs on the other side reach values below average. Therefore, the question 
has to be answered what prevents companies from transferring their research results 
into formal standardisation. In figure 9, the importance of some barriers is pre-
sented. 
 
The most important barriers are problems in connection with the standardisation 
process. Firstly, standardisation is too slow, secondly too costly, especially for 
small companies, and thirdly too inflexible, particularly for large companies. Fur-
thermore, the co-ordination between research and standardisation organisations and 
the awareness by researchers are insufficient and have to be improved. Finally, al-
though there are minor problems with RTD results owned by different IPR-holders, 
insufficient protection of technological know-how is at least a barrier with above-
average importance, especially among the R&D-intensive companies. 
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Figure 9: Importance of Barriers to the Transfer of Research Results into 
Formal Standardisation (very low = 1 to very high = 5) 
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In order to improve the transfer of research results into formal standardisation proc-
esses, it is vital to raise the awareness of the benefits of standards. Obviously, their 
image is not very good within the research community. Financial incentives are 
especially suggested by small and medium-sized companies, which have empha-
sised the high costs as a major barrier to transferring their R&D results into the 
standardisation processes. Furthermore, companies with high R&D intensities and 
with business activities in the R&D sector support this measure. The obligation to 
inform standardisation bodies about results of publicly funded RTD projects had 
only a medium impact for the solution of the above problem, according to the re-
spondents. 
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6. Conflicts with IPR in Standardisation Processes 


Besides the transfer problem from research to standardisation, further problems 
arise within the standardisation process due to conflicts with IPR, because the tech-
nical specifications of a standard may touch the intellectual property rights of one or 
more patent-holders. 
 
Figure 10 makes obvious that more problems are due to others´ IPR and that patents 
are the most relevant IPR in standardisation processes. Over 30% of the companies 
indicate that they had problems with own patents and over 40% of them had prob-
lems with the patents of others. Particularly large companies, and patent- and R&D-
intensive companies more often attest problems with own and foreign patents. 
 
Problems with trademarks, copyrights, and trade secrets77 are less likely in stan-
dardisation processes. However, in general there is a problem with IPR in standardi-
sation processes. 
 


Figure 10: Companies´ Problems with IPR in Standardisation Processes 
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In order to elucidate the kind of problems, various options concerning own and for-
eign IPR have been proposed. In general, the likelihood that the licensing conditions 


                                                 
77 A trade secret is an item of information – commonly a customer list, business plan, or manufac-


turing process – that has commercial value and that the firm possessing the information wants 
to conceal from its competitors in order to prevent them from duplicating it. It is not a property 
in the traditional sense. 
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were not accepted, that the own technology was circumvented, and that the own 
IPR was infringed has been equally high, at around 30 %. The technology of com-
panies with low R&D intensity has even been circumvented in over 40 % of the 
cases. The same is true for large companies. Furthermore, over 40 % of the large 
companies indicate that their licensing conditions have not been accepted. Over 
35 % of patent-intensive companies have experienced infringements of their IPR. 
 


Figure 11: Kind of Problems with Own IPR in Standardisation Processes 
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Similar to problems with own IPR, problems with foreign IPR may arise in stan-
dardisation processes. In total, also 30 % of the companies indicate an experience 
with infringement suits, too high license fees, unclear IPR structures and problems 
with cross-licensing. However, companies with a high R&D intensity are in general 
more likely to get into conflicts with foreign IPR. Large companies compared to 
small companies face more infringement suits, higher license fees and less clear 
IPR structure. Furthermore, these problems are sector-specific and especially cru-
cial in the radio, television and electrical engineering sectors. 
 
We have seen manifold problems with own and foreign IPR in standardisation 
processes. However, some solutions to overcome the conflicts do exist. Neverthe-
less, almost 50 % of the companies indicate that they have never found a solution to 
their conflicts. This underlines that there is a real problem with IPR in standardisa-
tion processes. Especially, over 55 % of companies with high R&D intensities and 
of medium sized companies were not successful in reaching a solution for their 
IPR-related problems. 
 







 75


Figure 12: Kind of Problems with Foreign IPR in Standardisation Processes 
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Figure 13 illustrates that the purchase of licenses and the circumvention of protected 
technologies are the most popular strategies. Joining a patent pool, and the aggres-
sive strategies of mergers with, and of acquisitions of, the patent-holding companies 
are less preferred measures. Less R&D-intensive companies favour more strongly 
to purchase a license instead of developing an own solution. Patent pools are more 
likely in the radio, television, and electrical engineering sectors, due to the need to 
rely on different components in one standard. 
 
We have already seen that almost 50 % of the companies have not solved the con-
flict with IPR in the standardisation process. The following figure 14 makes obvi-
ous that too high costs for licenses is the most important reason. The other reasons, 
like the failures to circumvent the technology and to create a patent pool, have an 
importance below average. The merger with, or the acquisition of, the patent-
holding companies are only very rare solutions. For small and for R&D-intensive 
companies all other reasons have a higher importance. This result confirms that 
IPR-related problems are most crucial for the R&D-intensive and the small compa-
nies. Consequently, all policy conclusions have to consider the special needs of 
these target groups. 
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Figure 13: Solutions for Problems with IPR in Standardisation Processes 
(multiple answers possible) 
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Figure 14: Importance of Reasons for Not Overcoming the Problems with 
IPR in Standardisation Processes (very low = 1 to very high = 5) 
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In order to overcome conflicts with IPR involved in formal standardisation proc-
esses, some measures have been proposed. However, both mandatory licensing, 
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reduced terms of patents, and a shift of responsibility for screening of IPR involve-
ment in standards to the IPR-holders are not assessed as being adequate solutions. 
Again, particularly R&D-intensive and small companies are in favour of mandatory 
licensing. Nevertheless, additional solutions have to be sought for which are more 
appropriate to overcome the IPR problems in standardisation. 
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7. IPR in the European Framework Programmes 


In addition to the IPR problems in standardisation, the following chapter is devoted 
to discussing the use and appropriateness of the IPR provisions in the FP4/FP5 
model contracts. In total, over 60 % of the responding companies have received 
funding from the European Union's 4th or 5th Framework Programmes for RTD. 
 
In figure 14, the major effects of the IPR rules in the FP4/FP5 model contracts are 
illustrated. In general, IPR rules have only a medium importance for the RTD pro-
jects. However, especially for the R&D-intensive and the patent-intensive compa-
nies, the IPR rules have an above-average importance. Although they have been a 
significant issue, and essential for the smooth running of the project, only some-
times minor and very rarely major difficulties caused by the rules seriously impeded 
the projects. 
 


Figure 15: Major Effects of the IPR Rules in the FP4/FP5 Model Contracts 
(never = 1 to always = 5) 
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If problems arose, then they were related mostly to the ownership of the results, 
followed by the access rights to knowledge resulting from the project and the access 
rights to pre-existing know-how. Especially, the latter caused major problems for 
companies in the chemical and pharmaceutical industry. All other issues are of mi-
nor importance. In addition, there are almost no cases reported where partners´ ob-
jections to IPR provisions led to non-participation in the project. 
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Figure 16: Which specific IPR Provisions (if any) led to Major Problems in 
the FP4/FP5 Projects (multiple answers possible) 
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Based on the experience that the IPR rules were no problem for the RTD projects in 
the 4th and 5th Framework Programmes, over 40 % of the responding companies 
prefer that the IPR provisions in the forthcoming 6th Framework Programme should 
be the same as in the past. However, even 46 % of the respondents suggest that the 
IPR provisions should be reduced to a minimum, while leaving it to the contractors 
to specify additional IPR rules in a separate consortium agreement. 
 


Figure 17: Modifications of IPR Rules in FP6 
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Finally, it is also confirmed by the positive answers that the distinctions between 
principal and assistant contractor (70 %), between pre-existing know-how and 
knowledge resulting from the project (90 %) and between access rights for use and 
for carrying out the project (80 %) should be kept in the forthcoming Framework 
Programme.  
 
Consequently, changes in the current IPR provisions have been suggested only to a 
smaller extent. The eligibility of IPR costs is mentioned by 16 companies, access 
rights to knowledge resulting from the project and to pre-existing know-how by 15 
respectively 13 respondents. In general, all qualitative answers demand more free-
dom for the participating companies concerning shaping the IPR rules in RTD con-
tracts. 
 


Figure 18: Suggested Changes in the Current IPR Provisions 
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8. Summary and Conclusions 


This chapter is devoted to derive the most important results for the objective of the 
research project and for the further working steps, especially the case studies and 
the development of policy conclusions for both standardisation and R&D policies. 
In a first part, the role of IPR rules in the European Framework Programmes are 
summarised, which may serve as a basis for ideas to adapt these in order to improve 
the transfer of research results into standardisation processes. The second part is 
devoted to the interaction of IPR and standardisation. 


IPR in the European Framework Programmes 


Some 60 % of the responding companies have received funding from the European 
Union's 4th or 5th Framework Programmes for RTD. If problems with IPR came up, 
then they were related mostly to the ownership of the results, followed by the access 
rights to knowledge resulting from the project and the access rights to pre-existing 
know-how. No cases were reported where partners´ objections to IPR provisions led 
to non-participation in the project. 
 
Over 40 % of the responding companies prefer that the IPR provisions in the forth-
coming 6th Framework Programme should be the same as in the past. However, 
46 % of the respondents suggest that the IPR provisions should be reduced to a 
minimum. 


Interaction between Standardisation and Intellectual Property Rights 


Overall, secrecy and related measures such as customer relations management, lead-
time advantages and complex product design are the most important strategies for 
the companies to protect their inventions and innovations. Patenting is only of me-
dium importance in comparison to other protection tools, however very important in 
the chemical sector. The importance of patenting as a protection tool rises with the 
firm size, but so does the importance of secrecy; this is in particular true for patent-
ing and R&D-intensive companies. Large firms use the patenting system most, both 
the international and also the national ways of application. Aggressive forms of 
patenting are limited to the big companies.  
 
The protection of own technology from imitation has the highest importance as a 
motive to patent. The business-related aspects of patenting such as the generation of 
licensing income and the acquisition of venture capital are of relatively low impor-
tance. Preventing competitors from integrating own technology in a formal standard 
is of low importance as a motive for patenting. 
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Companies that are involved in standardisation procedures file much fewer patent 
applications than those firms that are not involved in standardisation. This might be 
an indicator that the use of intellectual property rights and participation in stan-
dardisation are used to a certain degree as alternative strategies. In order to confirm 
this presumption, the analysis of the case studies has also to focus on this crucial 
question.  
 
More than 50 % of the companies have been involved actively in standardisation in 
the last three years. This share is definitely higher than in a representative sample, 
due to the fact that the sample is biased towards larger companies. The most impor-
tant reason to participate in standardisation is to exert influence and to prevent cer-
tain specifications in standards.  
 
However, the most important barriers to transferring research results into standardi-
sation are institutional problems with standardisation. Standardisation is too expen-
sive, especially for small companies, too slow and too inflexible. The co-ordination 
between research and standardisation has to be improved. It is vital to raise the 
awareness of the benefits of standardisation. 
 
Obviously, there are conflicts with IPR in standardisation processes. Over 30 % of 
the companies indicate that they had problems with own patents and over 40 % of 
them had problems with the patents of others within the standardisation process. 
Most problems come up with patents. Concerning the kind of problems, over 40 % 
of the large companies indicate that their licensing conditions have not been ac-
cepted. Over 35 % of the patent-intensive companies have experienced infringe-
ments of their IPR. The results also indicate that there is a real, often not solvable 
problem with IPR in standardisation, because over 50 % of the companies indicate 
that they have never found a solution to their conflicts. The solution mechanisms 
which we have proposed did not find broad support. Furthermore, the respondents 
did also not provide us with substantial qualitative ideas.  
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D. A Description of Good Practice in  
Different Sectors: 20 Case Studies 
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1. Introduction 


The conducted empirical survey was the first approach to assess the relationship be-
tween IPR and standardisation in a quantitative manner. Whereas among the motives 
to patent, the strategic purposes including preventing competitors from integrating the 
own technology in formal standards or gaining a better bargaining position in stan-
dard setting processes are of lower importance, the share of companies which have 
experienced conflicts with others´ IPR in standardisation processes is more than 40%. 
In addition, no solutions have been found in more than half of the conflicts. The most 
often named solution is the purchase of licenses or the circumvention of the protected 
technologies. The crucial reason for not overcoming the problems are the high costs 
for purchasing the relevant licenses. In order to complement the sometimes puzzling 
quantitative results by qualitative information, 20 case studies have been performed to 
elucidate the relationship between IPR and standardisation in more depth. Further-
more, the results of the empirical survey were not able to provide convincing solu-
tions for the different conflicts between IPR and standardisation. At least on the basis 
of single cases, strategies to solve this conflict can be identified.  
 
A description of practice in different sectors concerning the relationship between 
IPR and standardisation has been put together by a selection of 20 case studies. In 
order to cover all important regions in the world, case studies including actors from 
the USA and Japan at different standardisation bodies were conducted. Besides the 
regional dimension, an institutional dimension has to be added. Therefore, case 
studies analysing the general relationship between IPR and standardisation at ISO 
and ETSI are included, besides case studies at national standardisation bodies focus-
ing on technical aspects. Finally, all case studies focus on relevant sectors. The 
shaded areas in the following matrix categorise the industries or technologies which 
have been selected. Especially in choosing technologies in the areas A and B, we 
rely on results collected for a research project conducted for the German Institute 
for Standardisation.78 
 


Table 1: Categorisation of Relevant Sectors 


Innovative, R&D-
intensive Sectors 


 


Patent-
intensive 


Few Pat-
ents/IPR 


Non-innovative (Mature) 
Sectors 


Standard-intensive sectors A C  
Sectors with few standards B   
 


                                                 
78 Cf. Blind and Grupp (2000). 
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The following case studies in the different regions, institutions and sectors represent 
an interesting sample in order to obtain a comprehensive picture of the issue, which 
will complement the results of the survey. This final analysis will be performed in 
the last step of the project. Based on these final results, policy recommendations 
will be derived concerning the relationship between intellectual property rights and 
standardisation and eventually for the design of public R&D in the future.  
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2. Overview of the Selected Cases 


Based on the considerations underlining the rough division of technological areas in 
table one, the following sectors have been chosen for in-depth case studies. First, 
five cases have been conducted in the two very innovative and new technological 
areas biotechnology and nanotechnology. Since these sectors are at the very begin-
ning of their technological life cycle, the elaboration of standards has not yet pro-
gressed very far and the analyses of these case studies focus on the identification of 
opportunities of, or needs for, standards. Two case studies have been conducted in 
the pharmaceutical sector, traditionally characterised by a high patent intensity, 
which makes the development of standards more difficult. On the other hand, the 
branch consumer electronic products crucially depends on the existence not only of 
national but of global standards, which is generally supported by the three cases 
presented. In this sector, without the efficient interplay between the intellectual 
property rights of the different actors during the standardisation processes, failures 
of the whole technology or fragmentation in multiple – often incompatible – single 
solutions threaten.  
 
In the communication sector, two best practices can be presented. In the MP3 case, 
the co-ordination between research and standardisation and the intensive use of pat-
ents were the major reasons for the successful integration of the heterogeneous aims 
of the major players into one common standardisation initiative. The success story 
of the GSM (Global System for Mobile communications) technology in Europe was 
mainly based on the significant support of the European Commission, whereas the 
unequal distribution of the patent portfolios of the involved actors was one reason 
for the long-lasting standardisation process. In information technology, the case of 
the development of a standardised electronic catalogue affected only intellectual 
property rights in the form of trademarks, which did not represent a real problem for 
the success of the standardisation process. The fieldbus standard is important for 
factory process automation. Although patents cover specifications in products 
which correspond to the standard, no conflict emerged. In addition, a central patent, 
which already existed before the start of the research project during which the tech-
nology for the standard was developed, was given for free. The TETRA (Terrestrial 
Trunked Radio) case is characterised by the crucial role copyrights can also play in 
standardisation processes.  
 
The standardised bus architecture of the controller-area network (CAN) satisfies the 
demands of vehicle manufacturers. Despite patents of major players, licensing 
agreements under fair conditions were realised, forced by the need to have compati-
ble interfaces in car electronics. The development of aluminium alloys for low 
weight vehicle construction was still in a pre-competitive stage, therefore the in-
volved car manufacturers had no problem to share the results of the research, even 
with their suppliers. Since the output of the standardisation process have been only 
informal guidelines directed to the project partners, no conflicts between IPR and 
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standardisation could arise. The partners of the research project on lifing methods 
for components operating under creep-plastic loading agreed not to protect the re-
sults of the project by patents, but also not to give away the results to companies 
outside the research consortium. Resulting standardisation processes are at the very 
beginning, but problems with IPR in standardisation in aeronautics did not occur in 
the past. The section with the case studies concludes with an overview of the IPR 
standardisation relationship in the US, Japan, Europe in general and ETSI in detail. 
 


Table 2: Distribution of Cases by Sector and Project Partner 


Responsible Institutes  
Sectors FhG DIN IPTS NPL TNO STEP 
Biotech-
nology 


  Antibody 


Genetic 
testing 


PCR   


Nanotech
nology 


Opto-
electron-
ics 


Optical 
Interfaces 


     


Pharma-
ceuticals 


    EDM 


FTTO  
 


Electron-
ics 


    VCR 


CD 


DVD  


 


Commu-
nication 
and in-
formation 
technol-
ogy 


MP3 ETIM- 
BMEcat 


Fieldbus  


   GSM  
TETRA 


Automo-
tive 


 CAN 


 
 Alumin-


ium  
  


Aeronau-
tics 


   Lifing 
methods 


  


Standard 
develop-
ment or-
ganisa-
tions 


   US, Ja-
pan 
Europe 


 ETSI  
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3. Documentation of the Case Studies 


3.1 Case Study: Therapeutic Antibody Production 
Nikolaus Thumm 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Substances foreign to the body, such as disease-causing bacteria and viruses and 
other infectious agents, known as antigens, are recognised by the body's immune 
system as invaders. The human body's natural defences against these infectious 
agents are antibodies, proteins that seek out the antigens and help destroy them.  
 
Antibodies have two very useful characteristics. First, they are extremely specific; 
that is, each antibody binds to and attacks one particular antigen. Second, the pro-
duction of some antibodies by the immune system, once activated by the occurrence 
of a disease, continues to confer resistance against that disease; that is the rationale 
behind vaccination as in chickenpox and measles. 
 
A vaccine is a preparation of killed or weakened bacteria or viruses that, when in-
troduced into the body, stimulates the production of antibodies against the antigens 
it contains. 
 
It is the first trait of antibodies, their specificity, that makes monoclonal antibody 
technology so valuable. Not only can antibodies be used therapeutically, to protect 
against disease; they can also help to diagnose a wide variety of illnesses, and can 
detect the presence of drugs, viral and bacterial products, and other unusual or ab-
normal substances in the blood. 
 
Given such a diversity of uses for these disease-fighting substances, their produc-
tion in pure quantities has long been the focus of scientific investigation. The con-
ventional method was to inject a laboratory animal with an antigen and then, after 
antibodies had been formed, collect those antibodies from the blood serum (blood 
serum containing antibodies is called antiserum). There are two problems with this 
method: It yields antiserum that contains undesired substances, and it provides a 
very small amount of usable antibody. Monoclonal antibody technology allows 
large amounts of pure antibodies to be produced by using cells that produce anti-
bodies and can be grown in culture indefinitely .The formation of a hybrid that 
combines the characteristic of "immortality" with the ability to produce the desired 
substance, would, in effect, be a factory to produce antibodies that worked around 
the clock. 
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In monoclonal antibody technology, tumor cells that can replicate endlessly are 
fused with mammalian cells that produce an antibody. The result of this cell fusion 
is a "hybridoma", which will continually produce antibodies. These antibodies are 
called monoclonal because they come from only one type of cell, the hybridoma 
cell; antibodies produced by conventional methods, on the other hand, are derived 
from preparations containing many kinds of cells, and hence are called polyclonal.  
 
Because selected hybrid cells produce only one specific antibody, they are more 
pure than the polyclonal antibodies produced by conventional techniques. They are 
potentially more effective than conventional drugs in fighting disease, since drugs 
attack not only the foreign substance but the body's own cells as well, sometimes 
producing undesirable side effects such as nausea and allergic reactions. Mono-
clonal antibodies attack the target molecule and only the target molecule, with no or 
greatly diminished side effects. 


Human Combinatorial Antibody Library 


An illustrative example for a method of monoclonal antibody generation for re-
search and therapeutic antibody applications that has incorporated recent advances 
in genetic tools is the HuCAL technology (Human Combinatorial Antibody Li-
brary) of the company Morphosys in Germany. HuCAL is a conglomeration of an-
tibody molecules, more or less a copy of nature, mostly determined through its 
complex design. An antibody library is a collection of genes that encode corre-
sponding human antibodies. Its technology enables to generate fully human anti-
bodies precisely tailored to the intended application. Comprising over 10 billion 
distinct human antibodies, it is a vast resource of potential drugs. It is a high-
throughput antibody generation method that facilitates a seamless transition from 
genomic research to drug development. By superimposing highly variable genetic 
cassettes on these frameworks, the entire human antibody repertoire can be repli-
cated. Each of these cassettes can be specifically exchanged in order to facilitate the 
optimisation of a particular antibody.  
 


The Market Situation 


Antibody generation is a good example of a biotechnological production methodol-
ogy. It comprises one of the fastest-growing classes of medicines in general. It has 
projected an annual sales growth in excess of 25%. The HuCAL technology is inas- 
much an illustrative example as it is a dominant technology on the market of anti-
body production. The market, however, is shared by many other firms. However, it 
also involves many other firms on the market. The complexity of the technology 
requires a differentiated licensing strategy, involving both licensing in and licensing 
out of technologies. The firms in this market built strategic alliances, the marketing 
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of the HuCAL technology is built on a patent pool. The inventing company derives 
its income mainly by granting licenses on their technologies.  


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


MorphoSys was founded in 1992. It develops and applies innovative technologies 
for the production of synthetic antibodies, which accelerate drug discovery and tar-
get characterisation. The company currently has licensing and research collabora-
tions with Bayer (Berkeley, California/USA), Biogen Inc. (Cambridge, Massachu-
setts/USA), Centocor Inc. (Malvern, Pennsylvania/USA), Chiron Corp. (Emery-
ville, California/USA), DuPont Pharmaceuticals Inc. (Wilmington, Delaware/USA), 
Eos Biotechnology Inc. (San Francisco, California/USA), GPC Biotech AG (Mu-
nich/Germany), Hoffmann-La Roche AG (Basel/Switzerland), ImmunoGen Inc. 
(Cambridge, Massachusetts/USA), Millennium Inc. (Cambridge, Massa-
chusets/USA) and ProChon Biotech Ltd. (Rehovot/Israel). MorphoSys AG and 
ProChon Biotech Ltd. discovered a novel antibody resulting from their collabora-
tion initiated in June 2000. A patent to protect all rights on the invention has been 
filed recently by ProChon. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


The remunerative aspects of intellectual property rights have particular significance 
for biotechnology, as research and development costs are high, but copying market 
products is relatively easy. Intellectual Property Rights are an essential tool in the 
hands of biotechnology firms. They are most important for the acquisition of ven-
ture capital, therefore an important bargaining chip not only in negotiations with 
banks, but also in the process of strategic alliances with competitors. Many firms in 
the field of biotechnology regard their intellectual property as their most valuable 
asset. So has the patent portfolio of the Morphosys company was essential at the 
moment, when the company went on the stock exchange. Companies in the chemi-
cal sector and in biotechnology show a high performance both with product and 
process innovations, which was confirmed in the survey of this study. A confirma-
tion of the relative importance of patents in the field of biotechnology is the wide 
spread use of motives for patenting, including strategic reasons. 
 
MorphoSys has licensed HuCAL intellectual property from third parties around 
supporting technologies. These licenses relate to antibody phage display methods 
from Dyax, Genentech, SCA Ventures (Enzon), and Biosite. MorphoSys announces 
that their comprehensive portfolio of licensed patents makes MorphoSys a "one-
stop shop" to their customers for all their antibody needs. A patent pool guarantees 
the arrangement of licenses with third parties, giving high service provision to cus-
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tomers. Nevertheless, this does not provide the company with security from licens-
ing infringement suits, as can be seen in the most recent case. Cambridge Antibody 
Technology Ltd. (CAT), together with Medical Research Council, Scripps Research 
Institute and Stratagene, initiated a lawsuit at the United States District Court of 
Washington D.C. alleging infringement of two of CAT's recently granted patents in 
the U.S. (U.S. Patent Nos. 6,291,158 and 6,291,161). The case illustrates the rele-
vance and dynamic of patenting issues in the field antibody generation. 


4. Description of the Standardisation Process  


Standardisation does not play a very active role so far in the field of antibody pro-
duction. It is mainly relevant for laboratory standards and quality requirements. The 
use of reference standards and proficiency test samples as essential components 
contribute to the production of reliable data and the development of credibility for 
the laboratory. This becomes obvious (in the case of the HuCAL technology). Even 
though it is a very dominant technology in the market it is not the only one in the 
market and a number of valuable technologies exist besides (see 
http//www.antibodyresource.com/contractantibody.html). There are many suppliers, 
but only 2-3 serious competitors (e.g. Cambridge Antibody technology LTD). Nev-
ertheless, neither was there a formal standard applied for the technology nor did it 
become a de facto standard on the market. The company claims for itself to have 
one of the best antibody libraries in the market, providing an individual customer-
specific service.  
 
Further, monoclonal antibody generation requires regulation in respect to the pain 
and distress of laboratory animals. To produce the desired monoclonal antibodies, 
the cells must be grown in either of two ways: by injection into the peritoneal cavity 
of a suitably prepared mouse (the in vivo, or mouse ascites, method) or by in vitro 
tissue culture. Further processing of the mouse ascitic fluid and of the tissue-culture 
supernatant might be required to obtain monoclonal antibodies with the standard 
purity and concentration levels. The mouse ascites method is generally familiar, 
well understood, and widely available in many laboratories; but the mice require 
careful watching to minimise the pain or distress induced by excessive accumula-
tion of fluid in the abdomen or by invasion of the viscera (See Monoclonal Anti-
body Production, a report of the Committee on Methods of Production Monoclonal 
Antibodies, National Research Council, 1999). 


5. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


The particular sensibility of biotechnology with respect to intellectual property right 
protection requires a careful treatment with respect to any future regulation. The 
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high level of intellectual property right engagement on the one side and the need for 
standardisation on the other hand provide a dangerous future mine field. 
 
Monoclonal antibody generation and in particular the HuCAL technology are illus-
trative examples for the dynamism and the complexity of biotechnological produc-
tion methods. This case is typical (in so far as) the technology underlies a rapid 
technological change involving various actors at the same time in a competitive 
market. Standardisation and regulation have so far only reached the margins of an-
tibody production, as with laboratory equipment and quality improvement. Formal 
standardisation has not yet been introduced into this technological field. In this 
sense the case confirms the findings from the earlier survey of this study. This ob-
servation does not exclude future regulations similar to those in the field of genetic 
testing, where standardisation efforts have already become more serious. Protection 
of own technology is the main reason for making use of intellectual property rights. 
Regarding the level of competitiveness and the high technological turnover in the 
field of antibody production, the use of strategic reasons to patent are very common. 
This has to be taken carefully into consideration while introducing standardisation 
efforts in the field of antibody production. 
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3.2 Case Study: Genetic Testing 
Nikolaus Thumm 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Genetic tests use a variety of laboratory techniques to determine if a person has a 
genetic condition or disease or is likely to get the disease. Individuals may wish to 
be tested if:  
 
 1. there is a family history of one specific disease 
 2. they show symptoms of a genetic disorder 
 3. they are concerned about passing on a genetic problem to their children 
 
These tests focus on the analysis of each patient's DNA (deoxyribonucleic acid) (or 
sometimes RNA (ribonucleic acid)) in order to detect heritable disease-related 
genotypes for clinical purposes. Prenatal, newborn and carrier screening, as well as 
testing in high-risk families, are included. Genetic tests include techniques to exam-
ine genes or markers near the genes. Direct testing for diseases such as cystic fibro-
sis and sickle cell anemia come from an analysis of an individual's specific genes. A 
technique called linkage analysis, or indirect testing, is used when the gene cannot 
be directly identified, but can be located within a specific region of a chromosome. 
This testing requires additional DNA from an affected family member for compari-
son. Because each person's DNA is unique (except for identical twins), genetic tests 
also can be used for individual identification ("DNA fingerprinting"). 
 
Genetic testing is a complex process, and the results depend both on reliable labora-
tory procedures and accurate interpretation of results. Tests also vary in sensitivity, 
that is, their ability to detect mutations or to detect all patients who have or will get 
the disease. Interpretation of test results is often complex even for trained physi-
cians and other health care specialists. When interpreting the results of any genetic 
test, one must take into account the probability of false positive or false negative 
test results. Special training is required to be able to analyse and convey information 
about genetic testing to affected individuals and their families. 


 
Genetic testing involves the determination of whether a particular DNA sequence is 
present or absent in a patient's sample. In some cases, tests are designed to deter-
mine the presence or absence of known mutations (mutation testing) while in other 
cases the sample is screened for any deviation from the normal sequence (mutation 
scanning). A large number of approaches for both mutation testing and mutation 
scanning exist. The situation is further complicated by the existence of many differ-
ent types of genetic mutation, (point mutations, deletions large and small, gene rear-
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rangements, duplications, triplet repeat expansions), each of which may require 
different testing or scanning technologies. 


Necessity for Certified Reference Material (CRM) 


There is no "gold standard" testing or scanning method which will detect all possi-
ble mutation types. Although many genetic tests are qualitative in nature (presence 
or absence of a DNA sequence), some are quantitative. These involve either the 
measurement of the number of copies of a gene or part of a gene (to test for duplica-
tions or deletions), or the measurement of the number of copies of short repeated 
stretches of DNA which may be located adjacent to or within genes. Preparation of 
certified reference materials for molecular genetic testing has not previously been 
attempted, and there are no CRMs available in this field. Currently, molecular ge-
netic tests are validated using reference materials which are often derived from re-
search laboratories. These materials are deemed to be valid on the basis that an ex-
pert laboratory has determined that the material contains (or does not contain) a 
particular mutation. The materials are usually distributed on an informal peer-to-
peer basis in response to personal requests made to the expert laboratory. There are 
few instances of organised distribution of reference materials which have been vali-
dated in a methodical way by more than one laboratory. One exception involves the 
materials distributed for the purposes of external quality assurance (EQA) schemes. 
These materials are routinely validated by two laboratories before distribution, and 
the consensus result obtained by scheme participants provides further validation. 
Qualitative tests require positive and negative control material which can be run 
with each batch of test samples. It is quite possible for a laboratory to test many 
hundreds of samples without ever encountering a positive result. Thus, a continuing 
supply of reference material which is certified to give a positive result is required 
for each test. The material left over from EQA schemes cannot fill this requirement. 
Furthermore, many laboratories are beyond the reach of the EQA schemes which 
are currently in place, and have no access to these materials. The fact that many 
laboratories fail to provide correct mutation detection in the ongoing European 
EQAs further stresses the need for the availability of certified reference materials. 
These laboratories are likely to be the ones most in need of external validation of 
their tests through the use of appropriate reference materials. 
 
The EU Directive on in vitro Diagnostic Medical Devices (98/79/EC), which came 
into force in Member States in June 2000, requires that all in vitro diagnostic de-
vices carry the CE mark. Paragraph 9: "Whereas, although internationally certified 
reference materials and materials used for external quality assessment schemes are 
not covered by this Directive, calibrators and control materials needed by the user to 
establish or verify performances of devices are in vitro diagnostic medical devices." 
Manufacturers of kits for genetic tests will also have to obtain CE marking for their 
products under this Directive. For this, they are obliged to assure the traceability of 
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values "through available reference material procedures and/or available reference 
materials of a higher order". 


2. Constellation of Intellectual Property Rights and other Protection 
Strategies 


The opponents intellectual property rights on genetic information argue that genetic 
information is too sensitive, and the threat of genetic discrimination so significant, 
that our society needs a new level of oversight for research involving human genet-
ics. Tissue taken for genetic testing, as well as the test results, should remain the 
property of the individual tested. Concerns continue over current patterns of en-
forcement of patents on genes that are important in the diagnosis, management and 
risk assessment of human disease. Enforcement has often been effected in one or 
more of the following ways: monopolistic licensing that limits a given genetic test 
to a single laboratory, royalty-based licensing agreements with exorbitant up-front 
fees and per-test fees, and licensing agreements that seek proportions of reimburse-
ment from testing services.  


The Situation in Europe 


The patentability of DNA sequences is one of the issues that is still vehemently dis-
cussed when it comes to biotechnological inventions. For a layman, it is not easy to 
understand why a gene sequence that already existed in nature before is patentable 
and not considered as a discovery. The official position is that gene sequences are in 
principle patentable once they are isolated, identified and made practically available 
together with a process to develop and apply them to a practical use. This position is 
confirmed by the Directive on the legal protection of biotechnological inventions 
(Dir 98/44/EEC Article 2 and 5), which establishes the patentability of nucleotide 
sequences that are derived from genetic research and isolated from the human body 
by means of a technical process. As a consequence, both patent offices in the United 
States and in Europe already provided a large number of patents for gene sequences. 
The utility examination guidelines released last January by the US Patent and 
Trademark Office (PTO) (US Federal Register 66(4): 1092-99) also state that the 
discovery of a gene can be the basis for a patent on the genetic composition isolated 
from its natural state and processed through purifying steps that separate the gene 
from other molecules naturally associated with it. 
 
Two concerns about the patentability of gene sequences come up. Firstly, the pre-
existence in nature of gene sequences brings into question the concept of novelty. 
Secondly, the question of the inventive step, especially taking into consideration 
that there are already machines doing the work of identifying gene sequences. The 
first objection has been regulated for chemical substances in a positive way for a 
long time. The latter could be a future motive to re-think patentability of gene se-
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quences, when the effort of identification might be very reduced by improved se-
quencing machines. Concerns are in particular true for the patentability of expressed 
sequences tags (ESTs). This group of sequences includes short sequences from ran-
domly isolated portions of genes. The Human Genome Organisation (HUGO) ar-
gues that ESTs have no utility per se and should not be patented, since they just 
constitute a research tool.79 
 
The discussion on the patentability of genetic material is already quite old but still 
ongoing and no less vehement in its way of argumentation. This has been seen most 
recently with the Myriad Genetics case where the company achieved the patent pro-
tection for the BRCA1 and BRCA2 breast and ovarian cancer genes and their use in 
the development of therapeutic and predictive medicine products. Besides ethical 
issues, critics mourn that these patents in Europe, following on from the award of 
similar patents in the United States, could create a monopoly in the European Union 
for the company. 
 
Economic theory postulates that patents are a facilitator for the diffusion of knowl-
edge and innovation. However, there are also indicators that too much patenting can 
deter innovation. Especially the patenting of ESTs carries a danger of too broad 
patents on genes and the creation of 'submarine patents'. Politicians have become 
aware of this problem and consequently in Germany, for example, it was decided to 
put strict limits on the patenting of human genetic information. DNA patents are 
only allowed with the indication of a detailed function, for example the treatment of 
a disease. 


3. The Necessity of Standardisation  


Genetic testing services used in clinical diagnosis of genetic disease are neither 
regulated nor standardised at an EU level. The development of European standards 
for genetic testing services in Europe would be an important step forward in the 
framing of quality assurance processes. In order to promote the free circulation of 
genetic testing services within the EU internal market, a harmonisation of regula-
tions and/or standards to ensure equal access to genetic testing services of high 
quality is highly desirable. 
 
The production of the world's first certified reference materials in Europe would 
consolidate Europe's position as a leader in promoting quality in this rapidly ex-
panding field. As genetic testing plays an increasingly important role, not only in 
medicine but also in agriculture, food production, forensics and many other areas, 
the ability to produce certified reference materials for any genetic test will provide 
benefits. Since a large number of genetic diseases are what can be considered rare 


                                                 
79 http://www.gene.ucl.ac.uk/hugo/patent2000.html. 
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diseases (orphan diseases) with a very low frequency among population groups, it is 
unrealistic to imagine that laboratories in each EU member state alone could meet 
the future genetic testing demand for many genetic diseases. 
 
Standardisation and harmonisation processes provide essential tools in the political, 
socio-economic and technical integration of contemporary Europe. The so-called 
New Approach was developed in the process of bringing about the internal market 
and European economic integration through the free movements of goods, workers 
and services. This procedure distinguishes the standard drafting process from the 
drafting of technical regulations which is undertaken by a national authority.  
 
Other initiatives that contribute to the standardisation of the storage and manage-
ment of the genetic information from biochips are those developed by the "Microar-
ray Project" of the NHGRI (National Human Genome Research Institute) and the 
"Life Sciences Research Task Force" of the "Object Management Group". Also the 
EBI (European Bioinformatics Institute) is involved in the development of a public 
database of gene expression data obtained from DNA chips, and the establishment 
of working groups for the development of standards for the obtaining, recording and 
analysis of gene expression data. 


4. Possible Conflicts between IPR and Standardisation 


The American College of Medical Genetics argues that the excessive use of intel-
lectual property rights in the field of genetics limits the accessibility of competi-
tively priced genetic testing services and hinders test-specific development of na-
tional programmes for quality assurance. It also limits the number of knowledgeable 
individuals who can assist physicians, laboratory geneticists and counsellors in the 
diagnosis, management and care of at-risk patients. 
 
Restricting the availability of gene testing by patenting and a restricted licensing 
approach has long-term implications beyond patient care. It affects the training of 
the next generation of medical and laboratory geneticists, physicians, and scientists 
in the area encompassed by the patent or license. 
 
Even though standardisation with methods of genetic testing has not proceeded very 
far yet, the need of standardisation for quality reasons is obvious and many efforts 
are beeing made in this direction (ongoing projects: 'Genetic testing Regulations in 
Italy', Instituto Superiore di Sanitá, 'Molecular genetic testing. EU standardisation 
of quality assessment and quality assurance' Katholieke Universiteit Leuven). Intel-
lectual property right protection for genetic testing methods and reference material 
is widely used, but has itself been a matter of discussion already for quite some 
time. Since it is a relatively new field of technology, the possibilities for abuse of a 
dominant market position are large. This could be seen in the recent Myriad Genet-
ics case. The further advance of standardisation, together with the already complex 
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intellectual property situation in the field, opens the door for many complications in 
the interaction between standards and IPR. This could well prepare a future mine-
field for cases of abuse of a dominant market position. 


5. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


There is a clear need for a standardised approach to the development of certified 
reference material. It has to be put under the framework of standardisation bodies, 
taking into consideration the specific regulations in respect to intellectual property 
rights. In the case of standardisation of genetic testing, lessons from other technolo-
gies in the use of IPR have to be learned in order to avoid similar problems from the 
very beginning. It has to be ensured that the information flow between the relevant 
research institutes and the standardisation bodies works properly. Standardisation is 
at its beginnings in the field of genetic testing, but it will become very important in 
the future.  
 
The public availability of genetic testing will depend on using cross-European ge-
netic testing services provided by specialised reference laboratories in other EU 
member states. Thus there is a necessity of ensuring the free circulation of genetic 
testing services in Europe. Any attempt to regulate or standardise genetic testing at 
only a national level - something that will certainly emerge, unless action is taken at 
a European level - could thus become an obstacle to the internal market and threaten 
the equal accessibility for genetic testing services. The development of European 
standards for genetic testing services could well provide a useful tool to promote 
equal accessibility to genetic testing services of high quality in the EU. It also ap-
pears to be the case that the European standardisation process could promote desir-
able terms of harmonisation at an EU level, in rapidly developing areas. 
 
Standards allow greater flexibility than regulations, as they are regularly revised so 
as to be kept abreast of technological developments. This is of importance in areas 
characterised by rapid developments. Therefore a relevant question to pose is 
whether the development of European standards could alleviate or lower the num-
ber of errors currently made in the genetic testing procedures. 
 
Tissue taken for genetic testing, as well as the test results, should remain the prop-
erty of the individual tested. Regarding the wide-spread public concerns about intel-
lectual property on genetic information, citizens should be clearly informed and the 
public information should be transparent. Politicians have to be aware of the danger 
of 'too much patenting' of genetic information. "Submarine patents" are a problem 
per se, but also intellectual property embodied in standards has to be treated in a 
proper and careful way. 
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3.3 Case Study: PCR Technique 
Kamal Hossain 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


PCR (Polymerase Chain Reaction) is an in-vitro method of analysing selected nu-
cleic acid (DNA or RNA) sequences by making a huge number of copies. The PCR 
method was devised by Kary B. Mullis et al. (1985) and is based on the repetition of 
a three step cycling process conducted in succession under controlled temperature 
and time conditions. It starts with a high temperature (94ºC) denaturation of a dou-
ble-stranded template DNA to a single stranded DNA. In the next step, a pair of 
synthetic oligonucletides (primers) which specifically interact (hybridise) to sites 
flanking the region to be amplified, are added. The reaction mixture is subsequently 
cooled (54ºC) for the annealing of both primers to their respective complimentary 
DNA templates. In the final step, the temperature is raised to the optimum (72ºC) 
for the enzyme (DNA polymerase) which is then able to extend the primers thus 
replicating the regions between the primers, so the amount of DNA synthesised is 
doubled in each successive cycle. 
 
The role of DNA polymerase is to catalyse the synthesis of DNA. In the initial 
stages of the development of PCR technology, a fragment of E.Coli DNA poly-
merase I called Klenow fragment was used, which was not thermally stable, making 
it necessary to add fresh enzymes at the denaturation step. The Klenow fragment 
was replaced by a thermostable polymerase, Thermus aquaticus YTI, known as Taq 
polymerase. This allowed efficient automation of the PCR and improved the yield, 
the specificity, sensitivity and length of target DNA which can be amplified. 
 
PCR technology has proved vital to the discovery of the molecular basis of many 
infectious, malignant and genetic diseases. The power and applicability of PCR 
method is vast and thus PCR has assumed a prominent place in biotechnology, in-
cluding medical research, food and agricultural science and environmental technol-
ogy. PCR's versatility has been astounding and researchers have found new applica-
tions with impressive regularity. Within a decade or so, PCR has become simulta-
neously an absolute routine component of practically every molecular biology labo-
ratory and a constantly changing tool whose potential has continued to show 
growth. 
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2. Description of the Involved Actors, their Motives, and their General 
Strategies 


The original patents for PCR were obtained by now defunct Cetus Corporation in 
California in 1985. Six years later, the healthcare company Hoffmann – La Roche 
Ltd., the Swiss-based company acquired all the patent rights for PCR and Taq po-
lymerase. At the time there were widespread concerns world-wide about the licens-
ing terms for the use of PCR, its development as well as restricted arrangements for 
purchasing Taq polymerase, a vital part of the PCR technology. On the one hand, 
Roche were determined to establish PCR as the key technology for nucleic acid 
amplifications against alternative techniques. Other methods of nucleic acid were 
under development in 1990s. These included techniques such as Ligase Chain Reac-
tion (LCR) and Q-Beta Replicase, but such techniques were not proven when PCR 
first became available in the market. On the other hand, Roche wanted to maximise 
their own income from the diagnostics market against many other companies who 
saw this as a lucrative market. Inevitably, there have been many disputes and dis-
quiets about the patenting and licensing arrangements for what is essentially a fun-
damental scientific/analytical method. 
 
Over the years it is considered by various stakeholders that Roche have lowered 
their prices and lifted restrictions on the use of PCR. However, there are continuing 
legal battles between Roche and some of its licensees. The potential for PCR is vir-
tually unlimited, and innovative applications of PCR will continue to be found with 
consequential impacts on food, diagnostics, healthcare and forensic sciences. 
Clearly Roche has a very strong position in the diagnostics field in the market, 
whilst other active players in the field may be restricted in innovation and exploita-
tion arising from licence arrangements. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


The polymerase chain reaction was discovered in 1985 by Kary B. Mullis, a re-
searcher working at Cetus Corporation, a Californian biotechnology company. The 
principal patents are US patents 4 683 195 (PCR method) and 4 683 202 (assay), 
commonly referred to as the ‘195 and 202' patents and their closest equivalents in 
Europe, EP 201184B and EP 200362B. The US Patent for ‘Purified Taq Poly-
merase' is 4 889 818. In 1986 Cetus Corporation entered into a joint venture with 
Perkin Elmer to form Perkin Elmer Instruments in which Perkin Elmer had a 51 per 
cent stake. Perkin Elmer Cetus was set up to market the process to research labora-
tories. Perkin Elmer took responsibility for producing and marketing an automated 
PCR machine, and this was introduced in 1987 as the first automated DNA thermal 
cycler to perform PCR. 
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Cetus also entered into an Agreement with Eastman Kodak (Rochester, NY) in 
1986 to develop diagnostic systems. A dispute developed as a result of which Cetus 
terminated the agreement with Eastman Kodak in 1989 and Cetus subsequently 
entered into a similar agreement with Hoffman La Roche. In the same year Cetus 
licensed to Roche the exclusive world rights to PCR for the field of medical diag-
nostics. 
 
After acquiring the world-wide rights for the medical diagnostics field, Roche then 
refused to grant the US chemical group Dupont a licence to supply PCR-based di-
agnostics kits and equipment. In an attempt to break the monopoly held by Cetus 
and Roche, Dupont challenged the PCR technology patent claiming that a previous 
publication invalidated it. The federal court hearing in San Francisco ruled in favour 
of Cetus in 1991. 
 
In December 1991, Hoffmann La Roche bought the ownership of all PCR rights and 
patents for all known and as yet unknown fields from the Cetus Corporation. The 
Hoffmann La Roche acquisition have been reported to have included all PCR manu-
facturing rights, distribution rights for all in-vitro diagnostics and the right to 
choose distribution for veterinary diagnostics and 1100 PCR patents and trade-
marks. The Cetus Corporation had a distribution agreement with Perkin Elmer 
which was continued by Hoffmann La Roche when it took over. The Perkin Elmer 
Cetus joint venture was dissolved and Perkin Elmer then formed a strategic alliance 
with Hoffmann La Roche Inc. PCR has provided Roche a strong position in the 
diagnostic business. World market for DNA tests in human health, food and envi-
ronment is estimated to be billions of dollars. Roche have launched a new PCR ma-
chine known as the Lightcycler system which is described in their website as ‘an 
exciting new development which offers unique new opportunities to everyone inter-
ested in PCR analysis. With its ultrarapid operation which allows a typical PCR 
experiment to be completed in less than 30 minutes, and its built in fluorimetric 
detection system for on-line quantification of amplification products, the Lightcy-
cler system is a breakthrough in PCR technology'. Thus Roche have continued to 
exploit successfully the IPR for PCR to their own advantage. 
 
Roche have been reported to have two forms of licence, a service licence and a 
product licence. Service licences where PCR is used for diagnostic, research or 
other technical services fall into two areas, profit-making and non-profit making 
institutions: (i) University laboratories and hospitals and (ii) Commercial laborato-
ries. Product licences are needed where PCR is part of the product or used a process 
for manufacturing. Also Perkin Elmer was the only licensed supplier of Taq DNA 
polymerase for PCR applications. Other companies have been licensed to sell the 
enzyme but known to be for non-PCR purposes. 
 
Not all PCR users obtain their Taq DNA polymerase through Perkin Elmer. To re-
duce operating costs, a large population of users have been reported to have ob-
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tained this enzyme from other companies like Promega Biotech, a small company in 
Madison, USA who was first granted a licence to manufacture and sell Taq poly-
merase in 1990. In 1992 Hoffmann La Roche legally asserted its rights to the en-
zyme, filing lawsuit against Promega for breach of the licence agreement. In 1993 
Promega Biotech assembled lawsuits against ‘Commercial Exploitation' by Roche, 
challenging the Cetus Patent on (a) Prior Art and Technical Inaccuracies and Mis-
representation in the original Cetus Patent Applications. Roche apparently also filed 
a suit against 200 research scientists for mentioning in their papers that they used 
the Promega Taq polymerase for their PCR reactions. Such legal battles have also 
taken place in the European Court. As an example, in May 2001 the European Pat-
ent Office (EPO) is reported to have found patent EP-0-258-017B1 was invalid, 
because it lacked novelty and was based on prior art. The patent covers a number of 
important enzymes, including both native and recombinant forms of Taq DNA po-
lymerase used in PCR and gene sequencing. According to information on the Web, 
the Californian Court has also ruled that the 818 patents are unenforceable. Cur-
rently, the Federal Circuit Court of Appeals in Washington DC have heard appeals 
from Roche and a decision is expected next year. This demonstrates the difficulties 
in the market place due to the controversial nature of the PCR IPR affecting use, 
development and exploitation of a basic molecular biology technique in a fast de-
veloping technological area. 


4. Description of the Standardisation Process  


In this particular case, standardisation would have brought great benefits to the re-
search and industrial communities. However, the key actor(s) were able to secure 
IPR protection in a way that has led to many controversies and legal battles in US, 
Europe and other countries. 


5. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


One of the most widely held points of view in the early years of the emergence of 
PCR was that such an important research technique with so many applications 
should not be restricted by a patent. Comments such as the following could be 
found in numerous published articles: 
 
"We believe that it is morally wrong for any one company to hold a monopoly on a 
specific technology, ultimately leading to increased costs and therefore has research 
and less benefit to the community". 
 
"Granting of patents for generally used methods should be restricted as much as 
possible". 
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"Appalled by the prospect of the restriction on a widely used technique. In particu-
lar, enzymes isolated from biological organisms should not be subject to restrictive 
patents". 
 
"We accept the need to be able to market a particular kit but it would be more de-
structive to medical diagnostics if the patent should be so written as to prevent other 
manufacturers from joining the market with only a slightly different but nonetheless 
considerably improved kit". 
 
"One hospital has developed a test for a disease and is aware that Roche have their 
own test; they are concerned about being prejudiced in obtaining a licence to oper-
ate their test". 
 
At the heart of this case is the fact that the Polymerase chain reaction is a relatively 
simple and very versatile molecular biological technique which is widely used. The 
question has to be asked if such an important technique should be patentable for 
control by one company. Arguably, innovation and investment by other companies 
were more difficult as a result. Indeed, there is a view that public laboratories, hos-
pitals and researchers in universities were placed at a major disadvantage at least in 
the early years. It is therefore clearly a public policy issue. 
 
Many researchers and even some companies using PCR were unfamiliar with the 
patents and licences and did not know what constituted an infringement. The situa-
tion was often made worse by inaccurate and misleading information in the Press. 
National/European governments and industrial associations could have a role in 
such a situation to make available accurate and reliable information that will assist 
potential users of PCR. 
 
Finally, the EU research funding for the development of such techniques of funda-
mental importance should be increased in order that public good would prevail up-
permost. Even if such a project generates IPR that may be exploitable, there is no 
reason why the standards route should not be followed in tandem. The IPR can be 
declared in the standard without damaging the commercial interest of the originator. 
 
In the field of biotechnology, IPR is a key issue. Accordingly a new EC Directive 
(98/44/EC) on the legal protection of biotechnological inventions was adopted in 
July 1998. Under the Directive, neither DNA nor new human genome information 
can be patented, because they are discoveries and not inventions. Nevertheless, an 
element isolated or otherwise produced from the human body by means of a techni-
cal process may be patentable even if the structure of that element is identical to 
that of a natural element. However, the invention would still have to satisfy the 
normal criteria for any invention, namely that they are new, not obvious to those 
who understand the technical field and must embody a technical solution to a tech-
nical problem. 
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3.4 Case Studies: Nanotechnology 
Rainer Bierhals and Knut Blind 


Description of Nanotechnology in General 


With the discovery of techniques to manipulate the individual elements of matter, 
and with the increasing insights into the self-organisation principles of these ele-
ments, a world-wide industrial conquest on the nano scale began. This scale has 
become accessible both by "bottom-up" application of new findings in quantum 
physics and by further "top-down" diminution of present microtechnology. The new 
technology paradigm implies the usage of structures of animated and non-animated 
nature as models for self-organising matter. If the mastery of this atomic and mo-
lecular dimension succeeds, the prerequisites for the optimisation of product proper-
ties within the areas of energy engineering (gas cells, batteries, solar cells, gas-
garrets etc.), environmental technology (material cycles, disposal, cleaning, etc.) as 
well as in information technology (high-density memories, efficient processors, 
etc.), health and ageing can be developed. 
 
According to our present day knowledge, nanotechnology will become a key tech-
nology in the following areas: 


• electronics, data processing, telecommunications, home electronics, 


• biotechnology: new active agents and drug-delivery systems, biocompatible im-
plants, implants for diagnosis and therapy (lab on chip), 


• precision technology: measuring and control engineering/metrology, medical 
technology, optics, precision mechanics, micro- and nano-system technology 


• materials technology: e.g. nano-particles for functional layers and surfaces, de-
signer materials, nano building materials and containers 


 
In order to examine the links between standardisation and IPR in nanotechnology, 
two case studies were selected from the first mentioned application area "electron-
ics", as the leading sector in nanotechnology development. Two aspects of the de-
velopments in nanotechnology were especially important:  


• standardisation of metrology in the new territory of technical functionalisation 
of atomic matter elements, 


• standardisation of the switch over (assisted by nanotechnology) from electronic 
to light-optical data transmission and telecommunications (opto-electronics with 
special consideration of laser diodes). 


 
Laser technology forms an important part of opto-electronics. Lasers are divided 
into weak-current lasers and strong-current lasers. Weak-current lasers are much 
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used in information and telecommunications technology, e.g. in optical data trans-
mission in glass fibre networks. The trend in the technological development of laser 
technology points in the direction of lasers with ever shorter wave lengths. The field 
of applications can thus be extended towards information technology. In the long-
term perspective optical data processing appears viable, where the photon replaces 
the electron as light quantum. 
 
In the course of a long transition period, opto-electronics will gain significance as a 
hybrid technology with electronic processing and photonic transmission technology. 
The use of "laser transmission technology" extends from the application in long-
distance networks via short-distance or local area networks to application in ma-
chine- and plant-internal networks and in addition up to the realisation of integrat-
ing networking functions in single components (chips). Increasingly miniaturised 
lasers will be utilised for this.  
 
The technical development in lasers in the electronics sector will be driven forward 
by two different application perspectives, of laser technology as the process tech-
nology for ever smaller microelectronic structures, and of laser technology as a sig-
naling technology in optical networks. The latter perspective in particular opens up 
vastly extended application possibilities, because in contrast to previous laser tech-
nology, the characteristics of laser light can be systematically constructed without 
having to rely on uncertain experimental development and because e.g. laser diodes, 
similar to microelectronic transistors, can be arranged on chips in highly com-
pressed structures, as in integrated circuits (IC). 
 
Nanotechnology thus provides a new technological paradigm for laser development. 
So-called quantum point lasers, whose manufacture takes advantage of the self-
organisation laws of molecular matter, make possible a technological leap forward 
in miniaturisation and compression (integration) of laser technology, as well as its 
targeted application to desired wave lengths. Thus at least three options for laser 
application are opened up: (1) Even shorter wave lengths can be designed for the 
microelectronic lighting/exposure technology (inasmuch as this is still required, 
which is possibly in question because of a paradigm change in microelectronc 
manufacturing towards the principles of nanotechnological self-organisation of chip 
structures). (2) The miniaturisation of laser technology permits their use as a trans-
mission medium on chip level. (3) A degree of compression on laser chips will be 
possible for light optical information technology, which also allows light-optical 
integrated data processing and storing (memory). 
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Case Study: Standardisation of Opto-electronic Metrology  


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


The application perspectives of laser technology in information and communica-
tions technology can only be realised through standardisation. The use of laser 
technology takes place on the component level like chips, which gain access to 
higher components and systems. Without standardisation, the large-scale utilisation 
in industrial production is unthinkable. The result is that standardised methods and 
measuring instruments will have to be developed, to check that the standards for 
opto-electronic components are being observed.  
 
The need for opto-electronic metrology standards can be divided into general and 
nano-specific requirements. General requirements are directed towards: 


• characterisation of laser beams (e.g. wave length, geometry, damage class)  


• characterisation of laser optics (absorption, scattering, diffusion, reflection, 
transparency, precision and topography of the surface form) 


• characterisation of surrounding conditions (temperature, dust, vibrations and so 
on), the observance of which is a precondition for guaranteeing the opto- 
electronic standard. 


 
Nano-specific requirements are designed to meet these general requirements for the 
"new ground" of application conditions in nanotechnology. In particular this means 
that for industrial use measurement instruments and processes, especially nano-
scale calibration norms and methods (industrially utilisable comparative standards), 
must be developed, but for this development however basic research still has to be 
carried out. This applies e.g. to the measurement of layer thickness in single-layer 
atomic or molecular layers, of topography of surfaces etc., the measurement of 
functional stability of the scanning prone technology and the nanoscale positioning 
systems for measurement samples (cf. BMBF joint projects "Nanoscale Calibration 
Standards and Methods"; the EUREKA project "Eurolaser Choclab" (follow-up 
projects)). 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


Focal actor groups in the standardisation process of opto-electronic metrology (on 
the international scene) are 


(1) the manufacturers of laser components and metrological appliances in the 
world market, 
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(2) scientific research institutes and research promotion institutions, 


(3) standardisation institutions, 


(4) in some cases also bulk users, associations of users like IFAN (International 
Federation of Standards Users) or government bodies, especially in the USA, 
who have their own negotiating clout (market size in the USA), reject interna-
tional standards in favour of national norms. 


 
In introducing nanotechnology metrology for opto-electronic components in the 
early phase of the technology cycle, motives which aim at dealing with the market 
penetration pre-competitively gain in importance. Motives for standardisation, to 
ensure delivery by all manufacturers and to make possible a quantifiable quality 
management for the users of nanotechnological opto-electronics (measurable qual-
ity steps instead of the result "it works or not") come to the fore. The producers of 
metrological appliances must cope with the technology leap from conventional 
measuring techniques for laser beams to measuring techniques for the molecular 
level. Here they are in a competitive situation. They can only position their compet-
ing technical solutions successfully in the market if they can convince their custom-
ers via performance and interface standards that the customers are not dependent on 
one supplier alone (compatibility). 
 
The interest in such a co-operative market opening is understandable, if one consid-
ers that nanotechnology opens up the potential for an immense market expansion 
e.g. in information and communication technology, bio-opto-electronics or medical 
technology and environmental and sensor technology in general, when the market 
breakthrough has succeeded. 
 
In the metrology actor arena in this phase the (unwritten) division of labour is as 
follows:  


• Industry sets the accents regarding the need for new standards or bringing exist-
ing ones up to date and grabs the initiative. The standardisation strategy is domi-
nated by technical, specialised targets, whereby competitive goals are not ex-
cluded, but carry less weight.  


• Scientific institutes, which are confronted anyway with advanced measurement 
problems in their research, are called upon as "suppliers of technical solutions". 
Like the government institutes, they are on neutral ground and offer the firms a 
forum for competition-neutral solutions. Their self-interest in the scientific-
technological profiling and the third party research into the technological funda-
mentals for new standards is used as a basis for motivation. 


• State metrology and standardisation institutes such as the Federal Institute for 
Physics and Metrology (PTB) or die Federal Institute for Material Research 
(BAM) assume the responsibility for the technical, specialised quality of the 
standards. In the recent past the role of the national institutes has shifted, follow-
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ing the general trend towards raising the responsibility for standardisation to the 
international level. The institutes increasingly take on, besides the responsibility 
for content, also the role as pre- or introductory step to international standardisa-
tion, in order to secure competitive advantages in the world market for the initia-
tives of national industry.80  


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


It is generally assumed in the field of opto-electronic metrology that the application 
areas of Intellectual Property Rights (IPR), especially of patents, and standards 
overlap only rarely and therefore are seldom in conflict. 
 
Research projects play a significant role for standardisation in the early phase of 
new technologies such as e.g. nanotechnology, be it to facilitate new measurement 
techniques and characterisation, be it in the application of R&D results for stan-
dardisation processes. IPR, and in particular patent rights can arise herefrom. In the 
past, this potential conflict took a back seat because the IPR in these cases rather 
fell to the research institutes including the state institutes and could be exploited by 
them, naturally not in conflict with the research target, to determine bases for stan-
dardisation. Often early publications were made in order to prevent IPR.  
 
In recent times the framework conditions for the origination of IPR in connection 
with research projects for standardisation bases have altered. The trend to shift the 
standardisation processes and the authority onto the international level changes the 
role of the national and world-region's institutes for standards. Their basis of legiti-
misation is gradually becoming more influenced by the competition of national in-
novation systems or between the US, Japan and Europe. The research into stan-
dardisation bases and the representation of standardisation initiatives of the national 
or world-region industry bestows on the institutes, besides the responsibility for the 
specialised content, an additional responsibility for the competitive position of the 
industry in their sphere. The consequence is that IPR incurring in research projects 
is more strongly perceived, by comparison with earlier. The thus arising potential 
tension can however be easily reduced by means of conflict-solving mechanisms 
like patent pooling or early disclosure of the technical specifications in scientific 
journals. 
 
In the case of a need for standardisation of new developments caused by nanotech-
nology in opto-electronics, the above mentioned conflict-solving mechanisms are as 
a rule also applicable to conflicts between enterprises with nanotechnology IPR: in 
view of the early development stage in the technology cycle, the interest of the pat-


                                                 
80 Cf. Bierhals and Schmoch (1997). 
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ent-holder in the standard is greater than the interest in IPR, so that the participants 
in standardisation will strive for consensually negotiated solutions. This preference 
is confirmed by experiences gained in similar earlier standardisation processes in 
the field of laser technology. 


4. Description of the Standardisation Process  


Opto-electronic standards for light-optical machines or telecommunication net-
works will be arrived at in these international standardisation arenas. For the under-
standing of the interactions with IPR, the knowledge of the preliminary processes 
which usually start on a national level is necessary. 
 
In the 70s, the manufacturers of laser beam measurement apparatus wanted to 
achieve progress from a very rough measurement quality (good/bad) to quantita-
tively finely graded quality of measurement (characterisation) (e.g. grades 1-5), in 
order to overcome the hesitant market acceptance for advanced laser metrology. 
They started a joint standardisation initiative to this end, which also encompassed 
the characterisation of the average life expectancy of laser diodes for telecommuni-
cations networks, which must fulfil extreme requirements of durability, especially 
in civil engineering projects below ground level, or even on the ocean bed. 
 
The standardisation initiative was started by leading German and US American en-
terprises. The German initiators introduced the standardisation initiative simultane-
ously in the national German Institute of Standards (DIN) and at the international 
level at IEC. The parallel procedure served to accelerate the process. The German 
DIN institute has been and still is considered, because of its relationship with the 
export-intensive German industry, as an institution with considerable weight at the 
international level. This improved the chances not only for rapid standardisation but 
also for the designation of the co-ordinator of the initiated standardisation process. 
 
In support of the German initiative, the enterprises gave the impetus to start a re-
search project in advance, in co-operation with scientific institutes and the PTB. 
BMBF supplied promotional funding, which covered the main costs of the contract 
research. 
 
The research institutes took on the role of experimental (basic) research and the 
Round Robin comparative tests. The latter serve to carry out international compari-
sons to test whether the proposed measurement standards arrive at the same results 
when applied by different actors.  
 
As a result of the good and fast preparation, a German firm could assume the role of 
co-ordinator not only with DIN but also with IEC for the standardisation process 
and thus exercise important influence on the design of the standard. 
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5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


Before the standardisation initiative was introduced, possible conflicts with existing 
patents were checked. It appeared that there were indeed relevant patents on meas-
urement instruments to be taken into consideration. For this reason the standard was 
so formulated from the beginning that these patents remained untouched or were 
circumvented, in that the norm does not prescribe the use of a certain measurement 
instrument, but only the quality of the measurement (performance standard). Not 
only as regards expert but also competitive aspects, there were no serious problems 
between standards and IPR. A good technological preparation and an economic 
alliance on the part of the manufacturers of measurement apparatus, which defused 
the conflict potential from the start, were decisive for the successful process. 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


This case of the development of a measurement standard for laser technology can 
be transferred to many measurement applications in the field of nanotechnology in 
the future. First of all, most of the research in the field of nanotechnology is cur-
rently conducted in public or semi-public research institutes. Their main objective is 
to achieve progress mostly in basic research and meanwhile also in applied research 
fields. Consequently, their researchers strive for publications of their results in sci-
entific journals of high reputation. Due to the fact that benchmarking in public sci-
ence and technology is gaining importance, publicly funded research institutes are 
meanwhile forced to build up a broad patent portfolio, because besides publications 
patents are also used as indicators for scientific excellence.  
 
This development has consequences for the role of IPR in standardisation processes, 
since the publication of research results in scientific journals makes technological 
know-how available to everyone and therefore prevents granting patents for already 
published know-how. This motivation of the publicly funded researchers eases the 
standardisation processes, because it prevents the evolution of broad patent claims, 
which have to be identified at the very beginning of standardisation processes. Fur-
thermore, the likelihood of patent conflicts decreases. Consequently, especially in 
the development of new technologies, most of the results of basic research should 
be published in scientific journals, in order to codify this knowledge and to make it 
available to all interested actors, including the participants of standardisation proc-
esses. If the development towards more patenting activities in basic research insti-
tutes continues, they should be obliged to licence their patents for free in the case 
that these patents are impinging on specifications of possible standards.  
 
In addition to the directly IPR-related recommendations, the information flows be-
tween the public research institutes and the standardisation bodies have to be im-
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proved. This can be done by setting incentives for the researchers in these institu-
tions. Because direct financial incentives for researchers are often incompatible 
with the remuneration in the public sector, the scientific evaluation of these institu-
tions and possible consequences for their public funding should not only be based 
on their scientific output, i. e. publications and patents, but also on their scientific 
and technological contribution to standardisation processes. On the other hand, the 
participants of standardisation processes should be made aware of possible inputs 
from science, especially in technologies at the very beginning of their development. 
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Case Study: Parallel Optical Interface Standard 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


The use of light-optical networks for telecommunications or also for the internal 
linking of cars or other machines and plant systems requires standardised plug-in 
connections (interface standards) between network and functional elements of the 
technical system elements. The miniaturisation of laser technology opens the per-
spective of parallel connections in small spaces, e.g. for use in multiplexers to col-
lect or distribute network channels in the transmission lines of the network. 
 
As a result of nanotechnology, this interface application can be extended right down 
to the level of chips, where highly integrated opto-electronic functions must be in-
ternally linked and connected to the outside. This is technically possible because of 
the manufacturing, on a nano level, of highly integrated signal laser chips (quantum 
point laser with thousandfold integration of point lasers on one chip), utilising new 
findings about the laws of molecular self-organisation. These findings allow the 
design of lasers with desired characteristics regarding wave length, transmission 
performance, spectral width, reaction speed, temperature-related application area, 
and thus for application areas which up till now could not be exploited by experi-
ments with alternative laser materials. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


The initiators of the proposed parallel-optical plug standard come from the elec-
tronic industry in the widest sense. They are made up of customer-supplier alliances 
(multiple sourcing alliance – MSA), from component suppliers and their users in 
information technology and telecommunications. 
 
The business strategy background is that leading plug manufacturers had each de-
veloped parallel-optical plugs for a major customer, an international telecommuni-
cations network operator, at great expense, and now the ordering of large numbers 
was made dependent on the guarantee of "second source" supply possibilities, so 
that no unreasonable dependency of the customer on the plug supplier could arise. 
 
This guarantee can be best given via a standard. As the competing primary suppliers 
had pursued differing plug concepts, they attempted to form a strong alliance of 
secondary suppliers and customers, who would support the enforcement of their 
concept as standard. The standard hereby indirectly fulfils the economic function of 
an IPR in the sense that a successful enforcement of the development concept to 
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become the standard offers an important condition that the considerable innovation 
costs for the plugs can be (over)compensated by market advantages in the diffusion 
phase. 
 
In such cases the time factor plays a similar role as in patent applications. For this 
reason, the Cupertino between industry, scientific research institutes and national 
standardisation institutions is strategically important, if basic technical questions 
must still be answered, as e.g. metrology in a nanoscale. 
 
For the present case, the BMBF promotional programme for associated projects on 
the subject "Nanoscale Calibration Norms and Methods" is of considerable signifi-
cance; this project is co-ordinated by PTB, which also co-operates with the Federal 
Institute for Material Research and Testing (BAM), which co-ordinated the research 
theme "Quality Control in Nano-analysis". 
 
Besides the shift in emphasis in the standardisation process to the international 
level, there is a further important trend towards altering the institutional framework 
conditions. The acceleration of technical change and the increasing economic 
weight of standards leads to a tendency to form alliances or forums in the run-up to 
standardisation, with the aim of greater enforceability and accelerating standardisa-
tion processes. Such alliances, which are also called "multiple sourcing alliances 
(MSA)" in the area of opto-electronic transmission technology, that is alliances 
along value-added chains around focal actors, extend the institutional arena of stan-
dardisation by a further institution with a high actual significance. In the case study 
of opto-electronic transmission technology, the partner participation in the first four 
MSA initiatives of the interviewed firms increased from two (first MSA 1989) to 
three and eight in the following MSA initiatives (1992 and 1996) up to 15 (1998). 
 
Important alliances which are significant for opto-electronic transmission technol-
ogy encompass at the present increasingly actors from data communication, i.e. a 
shift of emphasis from telecommunications to data communication is taking place. 
This means a shift in technology application towards local networks, to metropoli-
tan networks and to broad band further developments of the Internet on a glass fibre 
basis. For example, actors such as Infineon from Germany and Hitachi (Japan), Lu-
cent (USA), Intel (USA) and Microsoft (USA) are coming together to develop and 
enforce an optical transmission standard. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


Parallel-optical interfaces are components that consist of single components like 
optical receivers, multi-channel transmission units, electro-optical converters, opti-
cal transmitters and mechanical plugs. IPR, above all patents, refer to these ele-
ments. The system design and thus also the differences between the competing 
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standard initiatives (number of transmission channels and pins, components height 
etc.) are not the subject of patents. They do not give reasons for different functional-
ities, but reflect the differing business interests resulting from different customer 
structures of the primary suppliers and their alliances. 
 
A great interest however still exists in the protection of the business potentials for 
exploitation which were revealed in the cost-intensive development of parallel-
optical plugs, which took many years. Standardisation initiatives are to be seen as 
the strategic equivalents on the system of building group level to patent protection 
on the component level. Exaggerated, this means that standards in the case of opto-
electronic transmission technology assume the real character of "other protection 
strategies", rather complementary to IPR than in conflict with them.  
 
If nano-opto-electronic plugs or transmission technology proves ripe for standardi-
sation on the maturity of scientific research and development projects, then it can be 
that the instrumentalisation of standards as appropriation strategy to secure competi-
tive positions and business interest will take a temporary back seat, behind the in-
terest of the industry involved in pre-competitive Cupertino to promote the market 
penetration of nano-opto-electronics. 


4. Description of the Standardisation Process  


Subject of the present standardisation are the fixing of performance and quality 
classes according to the above mentioned parameters (geometrical arrangements, 
numbers of parallel pins and pin configurations, wave length, transmission perform-
ance, spectral width, reaction speed, temperature-related application area). After 
finalisation of the standardisation process, therefore, there will be equally standard-
ised performance classes for light-optical transmission as for electronic data trans-
mission. Performance classes will be contained herein which can only be techni-
cally realised with the use of nanotechnology. So no special standards will be re-
quired for nano-optical plug connecting technology. 
 
From the viewpoint of the initiators of the standard, in the forefront of the possible 
application, perspectives for connecting plugs can be seen for: 
• a broad band, glass fibre based Internet 
• the potential future manufacturing technology for microelectronic chips on the 


basis of extreme ultraviolet (EUV) lithography 
• laser medicine and  
• picture processing in future traffic control systems (individual travel, air travel). 
 
It cannot be ruled out that completely novel application perspectives, which cannot 
be envisaged today, will make additional standardisation necessary. 
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In the present case the standardisation initiative started from the following point of 
departure: a new (ready) development by a leading company in the area of opto-
electronic transmission existed, whose commercial exploitation is only possible 
when the identical product is manufactured by several suppliers. The company has 
already found co-operative competitors in order to force along a standardisation 
process at IEC. However, a second consortium was formed which preferred another 
plug specification. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


The result of the described optical plug standard in form of the desired IEC is not 
available yet, because the process is on-going and it is not yet decided which of the 
two competing initiatives will be declared the standard. 
 
In the case of the standardisation of opto-electronic plugs, there are few points of 
contact between IPR and standards (see table 3). 
 


Table 3: Potential Conflicts between Standards and Patents 


 Patent themes Standards themes 
without conflict poten-
tial 


Product/ component (PIN) 
 
Quantum point laser tech. 
PIN material/ technology 
 
Performance characteris-
tics 


Measurement methods, 
processes 
PIN configuration 
 
 
Performance classes 
 - Spectral area 
 -Transmission perform 
   ance 
 - Reaction times 


with conflict potential Element technology 
Performance characteris-
tics 
Component packaging  


Systems technology 
Performance characteris-
tics 
Interface geometry 


 
Table 3 shows that standards and patents mainly deal with different themes. In prac-
tice, conflicts can arise, for example when systems-technical demands should only 
be realised using certain elements. Such conflicts however are avoided in the case 
of the opto-electronics firms interested in standards, by e.g. standardising perform-
ance classes instead of performance characteristics. 
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One example from nanotechnology may demonstrate this. Up to now, the consid-
erably cheaper laser diodes from CD players could not be utilised for transmission 
functions in optical telecommunications networks, because their life cycle is not 
long enough. Nanotechnology opens up a novel production technology of chip-
oriented laser growth by utilising the self-organisational powers of matter. In this 
way, laser diodes with long lives comparable to the CD lasers can be produced. This 
process is patented. This has no significance for the standard, however, because the 
performance classes were already pre-defined according to transmission-wave-
spectrum and life duration. 
 
Different standardisation concepts are usually founded on differing customer and 
market strategies, and less on technological reasons. It becomes obvious that in the 
present case patents and standards complement each other rather than interfere. It 
can be said that in a certain sense standards have a similar economic function to 
IPR. They do not provide exclusive protection for the exploitation of intellectual 
property, but an absolutely comparable advantage for the exploitation of research 
activities. In this respect, at least with reference to the entrepreneurial perception of 
standards, similar to IPR, it concerns an incentive to accelerate innovation. Herein 
an equivalent to the monopoly rent in the commercial exploitation of patents can be 
seen. In the present case standards are to be considered as complementary for sys-
tem innovations to IPR on component innovations. 
 
In fact, patents are of secondary importance for this standardisation initiative. Deci-
sive is, that an industrial alliance with broadly based legitimisation for a standard 
rallies round the standard initiative, and that the initiative can be filed and com-
pleted sooner than competitive initiatives. 
 
If patents obstruct the path of a standardisation process, which can happen on a 
regular basis despite the different application areas of patents and standards, and 
which must be clarified by a mandatory patent search at the beginning, then this 
disturbance is normally resolved "under fair conditions" according to the customs of 
the industrial community. If no simple solution is possible and the patent rights are 
not made an integral part of the standardisation agreement between the participants, 
then a smaller percentage of the profit will be paid to the patent-holder. 
 
This case can also occur in pre-normative research, in the course of which inven-
tions/findings crop up. Here too it is customary to reconcile the interests, which as a 
rule are determined predominantly by interest in the standard. 
 
Disruptive potential of IPR in the present example is only seen in the case of "spoil-
sport" behaviour of the participants in the forefront of the standardisation initiative, 
e.g. in forming forums and alliances: there are enterprises which pursue passive 
monitoring strategies in order to register technology trends relevant to competition. 
These actors become spoil sports, when they grab the new findings and quickly 
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channel them into patent applications which can block the further standardisation 
process. As a reaction to such behaviour, alliances are meantime so structured that 
in an internal, active circle binding agreements are made and an external, passive 
circle of interested parties are supplied with only uncritical information. In particu-
lar, passive members are not included in the supervision of pre-normative R&D 
projects. 
 
US patent law, according to the interview partners, encourages such "spoilsport 
behaviour". There is no early disclosure and contesting phase prior to granting of 
patents, which permits a rapid registration of this incorrect conduct. The interests of 
American large enterprises as aggressive patent applicants are favoured, from the 
viewpoint of foreign objections. The cost of legal proceeding is very high. 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


As in the case above, the success of this early application of nanotechnology de-
pends on an agreement of the key players, in order to reach a broad market penetra-
tion. On the one hand, the manufacturers of these nanotechnology components have 
to build up alliances with their main customers in order to secure significant sales 
volumes. However, due to the large development costs invested and pressure from 
the customers to guarantee interoperability with the specifications of other suppli-
ers, the need for an industry-wide standard emerges. Although there are patents for 
different optical components at nano scale, the standardisation process defines per-
formance classes. Therefore, conflicts between IPR and standard specifications may 
evolve only in some areas. 
 
The main conclusions of this case for standardisation of nanotechnologies are fo-
cused on two important framework conditions for a successful standardisation proc-
ess. Due to the very early stage of nanotechnology in the technology life cycle, the 
main actors are aware that they need to form alliances with their customers and 
suppliers, but also with their competitors. This constellation already causes some 
pressure on the actors to converge their interests. With progress in the technology 
life cycle, this pressure on the companies will decrease and the likelihood of single 
actions will increase. These changing framework conditions have to be taken into 
account when shaping future research and standardisation policies in a way to in-
stall artificial pressure on the actors by giving them additional incentives to come 
up with common solutions. 
 
Concerning the immediate relationship between IPR and standardisation, it is im-
portant that standards should be preferred which do not specify the design of nano-
scale components but their performance, in order to avoid conflicts with patents on 
these components. Based on the assumed development outlined above, it is ex-
pected that in the future single companies will launch isolated initiatives based on 
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broad portfolios of intellectual property rights. Such a development will contradict 
common standardisation efforts. Therefore, the conditions of publicly funded re-
search on nanotechnology should perceive these divergent interests.  
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3.5 Case Studies: Pharmaceuticals 
Rik van Reekum 


The starting point for choosing the following two cases, EDM and FTTO,81 was 
slightly different from that for the other cases. For the latter, the motive was a 
known conflict of interest between the general aims of a standardisation process and 
the IPR involved. Here, the motive is a combination of the facts that IPR are of a 
major concern to the pharmaceutical industry and that initiatives have been taken by 
governmental organisations on setting standards and norms for pharmaco-therapy. 
So, a potential for conflicts between IPR and standardisation is there and attention 
of policy makers to this problem is necessary, since public health is concerned. 
 
The aim of studying these two cases was to identify how standardisation with re-
gard to (the use of) pharmaceuticals are pursued and how they relate to IPR issues. 
Though not intentionally a subject of EDM and FTTO, IPR are involved because: 
 In the debate about accessibility, market entry of speciality (patented) drugs is 


related to the existence and quality of patent regimes in (developing) countries; 
 The evoked sets82 of drug prescribers, that result from such programmes are 


intentionally defined in non-proprietary names and encourage generic substitu-
tion. 


 
Above mentioned phenomena can be influenced by the programmes and are more 
or less explicitly part of the debate on purposes and activities of these programmes 
and in that sense already do conflict. EDM and FTTO are certainly not typical stan-
dardisation processes. Contrary to medical technology, drugs and medicines are not 
embodied in SDOs. Instead, public health organisations initiate standardisation pro-
cesses as formalised, collaborative activities of public and private actors, but (for 
some reason) operate somewhat outside the standardisation arena. 
 
Besides these programmes, de facto standardisation also takes place in drugs mar-
kets.83 However, as a process, its development is fundamentally similar to that de-
scribed in the cases about consumer electronics. The difference is that in the phar-
maceutical industry, concentration has been achieved through mergers and acquisi-
tions instead of co-operation. So, not specific products but two programmes were 
chosen as case studies in order to identify latent conflicts between IPR and stan-
dardisation. 
                                                 
81 Essential Drug and Medicines Policy, an initiative of the World Health Organization (WHO), 


and Farmaco Therapeutisch Transmuraal Overleg, an initiative of the Dutch Ministry of Health, 
Welfare and Sport (VWS). 


82 Marketing concept for the terms in which the set of alternative products (brand-specific or ge-
neric) is formed in the mind of the decision-maker(s) after an information search. 


83 In the sense of ‘selecting products as preferred solutions to specific therapeutical health prob-
lems’. 
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A. Case Study: EDM 


 1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Basically, the Essential Drugs and Medicines (EDM) Policy initiative of the World 
Health Organisation (WHO) is about pharmaco-therapy. Drugs as a therapeutical 
solution to health problems have gained ground and have increasingly substituted 
and supplemented other forms of therapy (e.g. surgery, radiation, psychotherapy). 
In 1897, aspirin was introduced as the first synthetic pharmaceutical. In the 100 
years since, the world has seen the introduction of the first modern antibiotic 
(1941), the first commercially formulated antimalarial (1943), and the first anti-
tubercular (1944). The 1950s saw the first clinical use of oral contraceptives, of 
drugs for diabetes and of drugs for mental illness. The development of drugs for 
other infectious diseases, for cardiovascular diseases and for a wide range of other 
conditions quickly followed.84 As a result, the variety of products is remarkable: 
about 20,000 different medicines are sold in markets like the US, Japan and the 
main countries in Western Europe. More than 10,000 different products are avail-
able in the bigger developing countries like Brazil, Mexico or South Korea. Obvi-
ously, the degree of product differentiation is large, but technology is also steadily 
diversifying (new technologies for new pharmaco-therapeutical submarkets). World 
production (measured in 1980 dollars) has increased more than twofold since 1975 
and in 1990 stood at $150 billion. Drug markets have grown rapidly. On a per cap-
ita basis, world consumption rose from $17 to $29 in 1990.85 
 
Originating from the chemical industry, pharmacy or the medical profession, the 
pharmaceutical industry has developed into an internationally operating supplier to 
mainly national health care systems. Companies traditionally performed only volun-
tary checks on their products. Claims about excessive prices and profits, questions 
about the social benefits of its research, and the highly publicised thalidomide disas-
ter led to public inquiries and debate. The industry as a whole soon became a prime 
target for regulation, resulting in health safety and efficacy standards as a precondi-
tion to market registration. New legislation, norms and standards came into effect in 
most industrialised countries from the mid 1960s on. Drug safety, efficacy, and in-
creasingly efficiency (pharmaco-economics), are still developing. But, (interna-
tional) policy-makers' emphasis has shifted to developing countries. And for good 
reasons, because the industry's geographical configuration is another story. The bulk 
of the world's pharmaceuticals are manufactured in just a few industrialised coun-


                                                 
84 http://www.who.int/medicines/organization/par/edl/infedlmain.htm 


85 For an extensive overview of policy features on these issues in industrialised and developing 
countries, see Balance et al. (1992). 
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tries. The consumption pattern is much the same: over three-quarters of all medi-
cines are sold in industrialised countries and the remainder is purchased by house-
holds in developing countries.  


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


There are three major areas of public concern about pharmaceuticals and the phar-
maceutical industry: 
 prices and profits; 
 health safety; and 
 IPR protection. 


 
In general, these issues have led to a high degree of governmental involvement in 
this industry. But national drug supply systems have developed along quite different 
political lines and even today a high degree of variation in legislation between 
countries exists. One could very well argue that international differentials in indus-
try structures and corporate policies, such as price differentiation, market entry, and 
patenting strategies, also result from such variation. The pharmaceutical industry 
has developed into a business characterised by: 
 few very large, diversified and specialised companies with relatively strong 


market positions in few large therapeutical submarkets; and 
 many small, sometimes highly innovative and often generic companies with 


relatively weak market positions in sometimes many therapeutical submarkets. 
 
At the international level, a need for harmonisation and strengthening of global 
norms, standards and guidelines for the quality, safety and efficacy of drugs was the 
result. This became the aim of the EDM programme and it includes traditional 
medicine and the provision of guidance in global harmonisation efforts. 
 
The WHO defines essential drugs as "those drugs that satisfy the health care needs 
of the majority of the population; they should therefore be available at all times in 
adequate amounts and in the appropriate dosage forms, and at a price that indivi-
duals and the community can afford." The WHO EDM tries to effectuate this objec-
tive by providing advice, using the best available information about quality control 
specifications for inclusion in: 
1. The International Pharmacopoeia, which started in the 1950s. It lists all the 


drugs that can be used, or are available in a certain country, to treat people and 
describes how to use them. The fifth volume was published recently. In 1975, 
the first edition of the WHO Certification Scheme on the Quality of Pharmaceu-
tical Products Moving in International Commerce was issued. 


2. The system of International Non-proprietary Names (INN), which was also in-
troduced in the 1950s. A means of identifying each pharmaceutical substance or 
active ingredient by a unique name that is universally recognised and univer-
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sally accessible as public property. Collaboration exists with the WIPO to pro-
tect INNs against use as trademarks. 


3. Good Manufacturing Practice (GMP) guidelines, which have been actively 
promoted by the WHO. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


In the promotion of regional and international drug regulation on safety and quality, 
all efforts are welcomed in the EMD programme to speed up access to medicines 
that favour price competition among generic pharmaceutical products. This means, 
for those categories of products to which patents no longer pertain. After patent 
expiration, production of the chemical and pharmacological equivalent is free to 
anyone possessing the capabilities. Generics manufacturers are either small, family-
owned companies or publicly owned companies of medium size. Frequently, public 
buyers are more important to them than private buyers, particularly in developing 
countries. Lacking any in-house research capacity, they utilise the scientific and 
technical knowledge developed by the large, innovative companies to manufacture 
and market their product. Market registration procedures for generics have in some 
main markets been shortened.86 Though one would expect complete generic substi-
tution after patent expiration of the speciality drug, the innovator – by maintaining 
the brand name and having invested heavily in advertising – is in many (developed) 
countries able to prevent a dramatic loss of market positions.87 A favourite strategy 
is to improve on one's own technology in order to acquire a new, but related patent 
and regenerate product sales with a new release under the same brand. Such a prod-
uct life extension, like an extension of an existing patent88, hinders adoption of the 
speciality drug on preferred lists for drug dispensing in developing countries, be-
cause the price will not be lowered as long as there is no generic competition. 
 
For the same reason, countries that do not allow for patent protection on (certain) 
pharmaceuticals can find themselves 'boycotted' by pharmaceutical multinationals. 
Innovators will want to prevent generics manufacturers from copying their products 
and appropriating returns on the R&D investments they made and on the basis of 
information from the patents they hold. This situation led to a legal conflict between 
pharmaceutical companies and the South African government over a legislative 
                                                 
86 The American Food and Drug Administration introduced the abbreviated new drug application 


(ANDA). 


87 Compare van Reekum (1999) for models for managing the creation of knowledge in the phar-
maceutical industry. 


88 The US, Japan and the EU have introduced patent life extensions to compensate for increasing 
drug development lead times, often as a result of more stringent requirements for product 
safety. In the EU this arrangement is called the Supplementary Protection Certificate and is 
unique for pharmaceuticals. 







 124


proposal to lift patent protection on AIDS medicines. Since AIDS has become epi-
demic in Southern Africa and most of all affects the poorest in those countries, ac-
cessibility to essential drug therapy needs to be solved and is a matter of concern to 
the EDM. A similar situation occurred over anthrax involving the US government 
and Bayer for its patented drug Cipro. 
 
Governments (certainly in developing countries) tend to promote generic substitu-
tion in order to contain public spending on medicines. Health authorities will also 
try to promote competition between generics manufacturers in order to make drug 
treatment accessible for the poor. Access requires more than the availability in a 
national market, it also requires affordable prices, rational selection, sustainable 
financing, and reliable health and supply systems. These determinants are aimed at 
in the WHO EDM programme and per definition involve either generic substitution 
in the case of older pharmaceuticals or patent protection, as it is arranged in the 
TRIPS agreement by the WTO, in the case of new pharmaceuticals for which no 
generic substitute exists. 


4. Description of the Standardisation Process  


The WHO has a constitutional mandate to develop, establish and promote interna-
tional standards with respect to biological, pharmaceutical, and similar products. 
Tasks in this area are carried out by 
 the Quality Assurance and Safety of Medicines (QSM) team; and 
 the Traditional Medicine (TRM) team. 


 
The WHO also provides assistance to member states in developing national drugs 
policies, drug financing, and supply strategies and the promotion of rational pre-
scribing and use of drugs through in-country activities. 
Tasks in this area are carried out by: 
 the Policy, Access, and Rational Use (PAR) team; 
 the country Drug Action Programme (DAP) team; and 
 the TRM team, all supported by the QSM team. 


 
With regard to developing the INN, the WHO collaborates with INN experts and 
national nomenclature committees to select a single name for each active substance 
that is to be marketed as a pharmaceutical. Usually, requests for INNs are submitted 
directly to the WHO. In some countries, where national nomenclature commissions 
exist, this is done through the corresponding national nomenclature authority (e.g. 
the United States Adopted Names Council (USAN) for requests from the US). Out-
comes are part of the instruments as described under section 2. 
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5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


The debate about the role of IPR in the accessibility of drugs to people in develop-
ing countries focuses on the World Trade Organisation (WTO)'s agreement on 
Trade Related Aspects of Intellectual Property Rights (TRIPS). The TRIPS was a 
sensitive part of several recent GATT rounds.89 After its conclusion it has been 
adopted by the WTO and aims at securing an effective protection of IPR in all 
member states. In markets where there is the opportunity of generic substitution, the 
EDM promotes generic price competition for the benefit of the poor. However, in 
markets where there is no alternative but an illegal one under the TRIPS- agree-
ment, e.g. through parallel imports from non-member state manufacturers to WTO -
member states, conflicts in (emergency) situations as in South Africa and the United 
States arise. 
 
In well developed markets where generic substitution is an option, legal conflicts 
can arise as a result of the prescribing regulations. The extent to which there are 
opportunities for substitution depends on the legal status of brand-specific drug pre-
scription by medical doctors. Standardisation initiatives, like the following case of 
FTTO, can prevent such conflicting situations by influencing the ‘evoked set' of 
medical doctors. Examples of instruments for such policies are (EDM's, but also 
national organisations') pharmacopoeia and formularies.90 In the following case 
description, there is more information on how such influence can be organised. 


6. Lessons to be learned 


The pharmaceutical industry is facing a development in which it cannot seem to 
continue, aiming at developing drugs for diseases that are typical for life patterns of 
people in rich countries. In general, there is a public responsibility in improving 
accessibility of essential drugs and standardised therapy for all of mankind. The 
WHO, but also the EU, member states, and other governmental organisations, need 
to take their influence into consideration where this issue and potential conflict area 
is at stake. But not just public health authorities, but also the pharmaceutical indus-
try could play a role. Their mission is also to improve health, so that the conditions 
under which they operate are to be respected: they need IP protection and profits to 
survive. But since they are the main investors in new drug development, their in-
vestments strategies and portfolios could improve on sustainability. For instance, in 


                                                 
89 General Agreement on Tariffs and Trade. 


90 A formulary can be considered as a short, normative pharmacopoeia that consists a list of se-
lected, therapeutically preferred drugs to be used in certain diagnostic cases. It usually takes 
side effects and other pharmacological problems into account. 
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situations where patients cannot attord life-saving or considerably life-improving 
drugs, ethical pharmaceutical companies could take a responsibility in 
 raising and organising sustainable public financing; 
 differentiating prices to the benefit of the poorest; 
 leveraging their expertise in the development of reliable health and supply sys-


tems; and 
 collecting their expertise for rational drug use. 


 
Especially the case of HIV/AIDS drugs shows that the huge investments made in 
drug research and development from the early 1980s on, when AIDS was feared to 
become an epidemic in the Western World, cannot always be paid back. From what 
seemed to become a ‘rich man's disease', HIV/AIDS has in almost a decade of time 
developed into a ‘poor man's disease'. To what degree public authorities should 
support the financing of drug supply where it is most needed now, will – amongst 
others – depend on the question what (proportionate) role public actors had in 
stimulating investments in AIDS-targeted R&D. 







 127


B. Case Study: FTTO 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


In general terms, the impact of medicines as an increasingly (cost-)effective alter-
native for other forms of therapy has already been described in the EDM case. Here, 
the aims and organisation of the FTTO (Farmaco Therapeutisch Transmuraal Over-
leg) programme and its (indirect) impact on the introduction of new products and 
processes, especially marketing as it has been practised by pharmaceutical compa-
nies over the last two decades, will be touched upon. In that respect the effects of 
the EDM programme, though of course much wider in its scale and scope, are com-
parable. 
 
Both these programmes introduce the use of standards and non-proprietary names in 
pharmaco-therapy and in doing so encourage the prescription of generic drugs. Like 
in many industrialised countries, the sales of generics in the Netherlands has in-
creased: from 27% market share of all prescribed drugs in 1995 to 39% in 2000, as 
sold by public pharmacies. This growth exceeds that of speciality and parallel im-
ported (branded) drugs: 2.1% and 6.2% respectively. VAT (value added tax) ex-
cluded, this totals a 650 million guilders of public pharmacies´ sales. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


As a project, the Farmaco-Therapeutisch Transmuraal Overleg (FTTO) was initi-
ated by the Dutch Ministry of Health, Welfare, and Sport (VWS), aimed at improv-
ing drug dispensing and drug use: pharmaco-therapy. It organises medical doctors 
(general practitioners and specialists), (public and hospital) pharmacists, and local 
health insurance representatives in relatively small regions in the country. Presently, 
there are aimed at developing an evidence based pharmacotherapeutic practice that 
focuses on the patient, these health care professionals meet regularly and talk about 
developing standardised and normalised practices (supported by formularies, the 
NHG standards91, etc.) in order to co-ordinate and improve their services and effi-
ciency. With the individual parties in each participating region come the representa-
tive associations at the national level that have a say in developing rules, monitor-
ing, and evaluating the programme. Therefore, the FTTO is also referred to as ‘a 
pharmaceutical poldermodel', the typical Dutch consensus and all-stakeholders in-
volved way of organising national and sector-specific initiatives. 


                                                 
91 Nederlands Huisartsen Genootschap, a Dutch association of general practitioners that supports 


their members with (scientific) information on diagnostics and therapies. 
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Cost containment has been an important objective of the government in their policy 
towards the drug supply system since the end of the 1980s. From 1994 on, when a 
politically new (social and liberal democrats, or ‘purple‘) coalition was installed, 
this aim is supported with the introduction of more market mechanisms in the health 
care system. This is not only perceived as beneficial in terms of costs, but also of 
the service levels to be provided from a traditionally supply side dominated sector. 
A more equal balance of power between health supply and demand has been intro-
duced with the concentration of health insurers via the lifting of legal boundaries 
between public and private insurers. Now that health insurers have become bigger 
and more powerful, the next step of the government is formation of a stronger di-
recting role in the drug supply system by health insurers. Their influence on pre-
scription and dispensing has increased with the initiation of the FTTO. 
 
In the long run, FTTO could also strengthen market segmentation, on the basis of 
price and not quality (!), between relatively new therapeutical submarkets, where no 
generic competition to branded and patented drugs exists, and relatively old thera-
peutical submarkets, in which there are generic drugs. The first would be character-
ised by product competition, driven by innovation, based on large investments made 
by increasingly concentrated multinational firms. The latter would be characterised 
by price competition from potentially all kinds of companies, but mainly generics 
manufacturers, riding on past investments in products that lost patent protection. 
Though markets for patent-expired pharmaceuticals may get segmented along such 
lines, market power is not by far structured in these terms, because 
 generics-producing firms have increasingly become part of large innovative, 


multinational companies; and 
 brand names, and actually brand loyalty, still provide innovative manufacturers 


with a lead advantage. 


3. Description of the Standardisation Process  


The FTTO is in its organisation supported by the Stichting Doelmatige Geneesmid-
delenvoorziening (DGV), a foundation that was established in 1994 by the Royal 
Dutch Association for the Advancement of Pharmacy (KNMP) and the National 
Association of General Practitioners (LNV). DGV's objective is to contribute to an 
efficient drug supply. Its counsellors support the almost 800 local FTTO groups, 
comprising about 95% of all medical doctors and pharmacists. Along the lines of 
the LNV and KNMP districts, these 800 groups are clustered in 23 FTTO regions. 
Every regional team consists of a GP co-ordinator (LHV), a pharmacists co-
ordinator (KNMP), and a FTTO counsellor (DGV). The latter organise all kinds of 
activities to inform, consult, and professionalise this form of co-operation. 
 
A combination of methods for knowledge transfer is used; refresher courses, local 
agreements on specific pharmaco-therapy, and the dissemination of information 
about prescription behaviour. In FTTO meetings, arguments about the pros and 
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cons of specific therapies is based on the NHG standards, the ‘Geneesmiddelenbul-
letin' – a monthly review on (scientific) news that is relevant to medical doctors 
(MDs) and pharmacists –, and the ‘Farmacotherapeutisch Kompas', the Dutch 
pharmacopoeia. Information on pharmaceutical products comes primarily from the 
industry. It is the aim of the latter two information instruments to independently 
provide impartial information for a fraction of the costs made by companies. 


4. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


In debates about effects of, and barriers to, substitution, the national association of 
generics producers in the Netherlands (BOGIN) opposes the opportunities that are 
still open for innovative drug manufacturers to effectively extend the patent life of 
their speciality drugs. Though not referring to the legal option of patent life exten-
sion, provided by the Supplementary Protection Certificate of the EPC, but to 
strategies that are not affected by governmental action to renew existing patents and 
products with slight changes or improvements to other technical aspects of a phar-
maceutical than its active ingredient, the new chemical entity (NCE). As an exam-
ple, that was broadcasted on national television, they referred to the globally billion 
dollar selling drug Losec.92 Its patent expires in 2002. The manufacturer, Astra 
Zeneca, has already applied for a new patent on the way the drug is consumed, as 
tablets instead of capsules, Losec Mups. Though this addition will not prevent ex-
piry of the NCE patent, the product life cycle can be extended with valuable years 
for the development of an improved version of the active ingredient. Astra Zeneca 
already announced such a successor under the brandname Nexium (Esomeprazol). 
In marketing terms, the often huge investments in influencing the MDs' evoked 
set93, by using the same name with an extension, is effectively prolonging sales 
and, in this case, exceeding returns on investment. 
 
Another issue in debates that relate to standardisation efforts as described in these 
two cases, affects long term IPR-based segmentation. Because of patent life exten-
sion offered by new laws in the world's main markets and countries of production, 
new brand-name drugs now have effective patent lives of about 13 to 15 years, 
compared with about 8 years in the early 1980s. This significantly delayed market 
entry of cheaper generic drugs. As a result, costs of medication would rise, making 
new drug therapies less accessible, especially for the poorest countries. Some even 
claim that it resulted in hefty increases in industry profits and consumer drug bills 


                                                 
92 In the Netherlands, this anti-ulcer speciality is one of the most prescribed drugs and has sales of 


about 400 million guilders per year. 


93 Average spending on marketing by innovative pharmaceutical companies are estimated to ex-
ceed the yearly spending on R&D (15-20% and 20-25% respectively). Marketing includes ad-
vertising, mailing, and scientific information and services such as medical representatives, sci-
entific publications, congresses, tools, and courses. 
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or insurance premiums, but not necessarily in more innovation. In the US, only 36% 
of new drug applications approved by the Food and Drug Administration were 
compounds never sold in the US before. The rest were for drugs whose active in-
gredients already were on the market, to be marketed in new dosages and combina-
tions, or by new manufacturers. 


5. Lessons to be learned 


The FTTO is aimed at improving pharmaco-therapy by creating a platform for the 
implementation of them and for setting norms in prescription and the use of phar-
maceuticals in certain categories of diagnosis. Contrary to the international EDM 
WHO programme, it does not do so by setting standards themselves but by adopting 
those set by the professional association (NHG). If the programme is successful, 
covering all of the prescribing and dispensing medical professions, it will serve 
many purposes at the same time. For the public, government and health consumer, it 
can be cost containing. Provided that health insurance companies are effective at 
executing their new role and will be willing to pass down these cost advantages to 
their clients by lowering or at least not increasing their premiums. 
 
The pharmaceutical industry should consider such standardisation programmes as 
an opportunity, potentially changing their marketing practices and lowering costs in 
that area. With the changes in prescription practices at hand, operating in groups 
and becoming more transparent as a dispensary-maternity unit (DMU) to all stake-
holders in drug supply, the number of DMUs is diminished by a factor 3 to 4. Con-
sequently, the efforts made and spending on marketing done by pharmaceutical 
companies could then be turned to R&D, for the benefit of radically new drug de-
velopment. Certainly, since biotechnology offers so many opportunities for more 
effective diagnostics and pharmaco-therapies. 
 
Success of the programme not only will depend on the motives of supply side actors 
in the medical professions, but also on the demand side and the power they are pro-
vided with in order to break the traditional supply side dominated health care sys-
tems, not only in the Netherlands, but also in the other countries of the world. And, 
given the financing structures in most industrialised and developing countries, that 
seems mainly a matter of government policy. A matter that also relates to global 
health and trade policy, since frameworks for standardisation and patent protection 
have been (e.g. the Paris and the European Patent Conventions, TRIPS) and still are 
being developed in the WHO, WTO and can be influenced by many other interna-
tional and national governmental organisations. Policy attention for the EC should 
for instance be focused on co-ordination not only between SDOs, but also sector 
specific organisations with standardisation mandates and patent authorities. 
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3.6 Case Studies: Electronics 
Rik van Reekum 


Well-known product innovations in consumer electronics for illustrating standardi-
sation as a means of gaining and controlling market share centre around audio and 
video technologies: VCR, CD, and DVD.94 Competition between the technologies 
and products has led to a real standards war, fought in subsequent battles. Stake-
holders operate globally for the consumers‘ spending on audio-visual needs. From 
these three technologically defined cases, lessons can be learned by taking a closer 
look at the specifics of each of the battles and stakeholders‘ strategies. Here, we will 
do so from the perspective of intellectual property and its role in standardisation 
processes and their outcomes. After all, winning and losing in standardisation seems 
increasingly defined by IPR ownership and exploitation. 
 
The advent of VCR brought the first battle between the main actors in this field: 
Philips, Sony, and Matsushita. Its outcome influenced the collaborative strategies 
that later on evolved from the experiences gained in developing and marketing dif-
ferent versions of magnetic video signal recording and playing devices. Companies 
competed for market share on the basis of their in-house developed technologies. 
Product, and therefore technology, selection resulted from market processes (de 
facto standardisation). 
 
The strategic alliances that were formed later on involved both the creation and ex-
ploitation of IPR on the optic versions of audio and video recording and playing. 
Lessons were learned, changing the nature of standardisation from an informal to a 
more formalised process. Joint licensing programmes have been initiated in CD and 
DVD technologies. In other words, the standardisation process has shifted ‘up-
stream‘; from post-marketing product competition to post-research technology co-
operation. Product market outcomes remained ‘de facto‘, but much more as the re-
sult of negotiation (‘exclusive') than consumer and competitor technology adoption 
(‘open'), as in the case of VCR. Negotiations often result in hybrid standards. In 
such cases, patents are pooled into licensing programmes to exploit the dominant 
design. Standards development organisations (SDO) in such cases come in for the 
(ex-post) registration of system component specifications. But, in none of these 
cases, the standard did result from an externally regulated process (‘de jure' or for-
mal standardisation). And, in terms of policy-making, these cases show that self-
regulation works well under conditions of competitive market relations. In the inno-
vation stage, sunk costs can be prevented by strategic alliances to result in pre-
market standards. But allowing such practices from a competition policy perspec-
tive presupposes rivalling technologies and temporary market-oriented collabora-
tion. 
                                                 
94 Video Cassette Recorder (video), Compact Disc (audio) and Digital Versatile Disc (audio + 


video).  
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A. Case Study: VCR  


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Video Cassette Recording as a system for recording and playing magnetic tapes in 
connection to a TV set was first introduced in 1970 with Philips N 1500 system. 
Earlier, though technologically a different ballgame, Philips had single-handedly 
created the audio cassette and made it into an industry standard. Confidence in do-
ing the same with the video cassette seemed to be justified. Moreover, up till then, 
there was no VCR system on the market. In 1976, Sony followed with the Betamax 
system which required tapes that are different from Philips‘ original. Soon, Philips 
improved their system with the introduction of the N 1700 version. Around the 
same time, the VHS system was introduced by Matsushita. In reaction to these more 
compact and user-friendly VCR systems, Philips introduced the technologically 
superior V2000 system. 
 
In the early 80s, VCR became a widespread technology and these rivalling systems 
defined the market, leaving no space for alternative systems. Each of the companies 
touted his own system as the standard. But three different systems was still two too 
many. The outcome of the battle was a clear victory for Matsushita's VHS system, 
later on even adopted, through in-licensing, by Philips and Sony. Sony's Betamax 
initially survived in some niches, but Philips' V2000 became defunct in the 80s. 
 
VCR in general is often regarded as a successful substitute for movie theatre visits. 
Definitely in the early days of VCR, its effect on the movie business did not go un-
noticed. Particularly for the small, ‘adult entertaining' movie theatres that ceased to 
exist or became part of larger chains. Remaining theatres upgraded their service, 
enlarged screens, extended their programmes or found alternative market niches. 
Though entertainment is not the only application for magnetic video signal re-
cording and playing, this is the battlefield in which the standard was ultimately set. 
Other VCR applications are in the fields of security (e.g. monitoring, in connection 
to camera sets), visual media archiving (e.g. broadcasts for television stations), and 
long distance, professional communication (e.g. real life visualisation of design 
objects). In many of these applications, magnetic data storage has been replaced by 
more durable and reliable optic data storage devices.  
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2. Description of the Involved Actors, their Motives, and their General 
Strategies 


After years of fierce competition, Matsushita's VHS became the standard in the 
VCR market. The victory of this system over Sony's and Philips' is often explained 
by a quick dissemination of pre-recorded, adult entertainment videotapes which 
mainly affected the US market. In those days, the US electronics manufacturers had 
already lost their home market in visual entertainment to Japanese imports of TVs. 
In getting VHS adopted as a de facto industry standard, Matsushita is claimed to 
have been more receptive to the notion of complementarity in their marketing. This 
complementarity is based on the view of the system as composed of two basic ele-
ments: the machine/apparatus and the tape/cassette. This relation is particularly of 
significance in ‘de facto standardisation', where outcomes result from market proc-
esses. Though the question seems of a chicken and egg nature, it is in this case an-
swered in terms of consumer's substitution behaviour. Success in Matsushita's mar-
keting strategy was found in the customer's needs where they were met with tapes 
containing that kind of content for which one changed behaviour more easily. The 
key was defining that segment of movies for which people would most likely re-
place theatre visits, as outdoors watching, by watching video on the TV set at home. 
 
In general, the main difference in the way the video system was perceived by the 
actors involved can be described as: marketing tapes not as a derivative of market-
ing the playing and recording devices, but the other way around. So, it is important 
to realise that marketing actions – such as pricing, the choice of distribution chan-
nels, timing, etc. – considering the tapes are intertwined with marketing actions 
considering the machines. Matsushita perceived the relation between the two as 
‘machines following tapes‘, rather than ‘tapes following machines‘. Another basic 
difference to explain standardisation success in this case concerned IPR strategies. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


A markedly different approach to commercialisation of VCR technology also lay in 
the emphasis on protection as an isolating mechanism to recoup investments made. 
Largely, strategies of the three main rivals were based on in-house developed tech-
nologies. The dominant logic was that technology had to be proprietary as far as 
possible and in-licensed only if desperately needed. All held their patents and third 
party licenses in order to manufacture and market their own systems. Each com-
peted to make its proprietary technology the industry standard. But Matsushita was 
the one with a different IPR strategy. Their emphasis in managing IPR was not so 
much on protection of their technology but on the dissemination of it through a low-
threshold out-licensing policy. Matsushita did not insist on such tight ownership of 
its VHS technology as Sony did on its Betamax and Philips on its V2000 system. 
Through such an offensive, rather than defensive, approach to exploiting patent 
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positions, VHS technology became a widely disseminated technology that eventu-
ally included Sony and Philips as licensees. 


4. Outcome of the Standardisation Process and the Role of IPR 
Strategies 


As a market-driven process, standardisation in VCR resulted not only from the 
availability of the technology to manufacturers in different market places and seg-
ments, but also from the adoption of the format by consumers. The first can be re-
ferred to as technology push and the second as market pull strategies. The latter 
means influencing consumer behaviour so that they produce an effective demand 
for products that depend on your proprietary format. As explained in the following, 
Matsushita followed what can be referred to as a two-tier market strategy. Their 
attention was not only focussed on exploiting their IPR through (out)licensing their 
proprietary technology in so-called factor markets, but also on commercialising 
their products through effective marketing. De facto standardisation is probably by 
nature the result of both push and pull strategies. But, from the perspective of this 
study, the most interesting is the difference between rivals in terms of their IP man-
agement. The key here was Matsushita's encouragement of technology adoption 
through licensing of the VHS system to Sharp, Philips, GE, RCA, eventually Sony, 
and other competitors. In comparison, VHS technology was much more easily ap-
propriable for third parties than Betamax and V2000 technologies were. Matsu-
shita's strategy is also referred to as an Original Equipment Manufacturer (OEM) 
strategy.95 A high acceptance in the consumer market and a high appropriability 
made Philips decide to adopt VHS technology and in-license the format at the ex-
pense of its own V2000 system. This decision, Hill claims, ultimately topped the 
balance in the VHS-Betamax battle in favour of VHS. 


5. Lessons to be learned 


In many management text books this VCR case is used to show how seemingly triv-
ial phenomena in consumer behaviour and counterintuitive IPR strategies can be 
decisive in breaking the case in de facto standardisation processes. Seemingly, the 
general perception of the VCR systems involved was one of uncontended quality 
differences. Technologically speaking, V2000 was considered superior to Betamax 
which was considered superior to the ultimate winner, VHS. But the latter has been 
considered the most user-friendly solution and the technology was made more eas-
ily appropriable. However, in explaining the winning position of VHS after this 
battle, the difference is best understood in terms of complementarity in technologies 
and timing in marketing actions. In general, the user's value is very low if there is 
not a proportionate and timely relation between the two. Providing machines with-


                                                 
95 Compare Hill (1997). 
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out the matching tapes or in insufficient numbers is as useless to the consumer as 
providing sufficient numbers of (pre-recorded) tapes without the matching ma-
chines to use them. Between the three rivalling formats, the supposedly most critical 
factor in adoption success was the positioning of video in the consumer's mind. 
More precisely, the key in substituting theatre visits for video purchasing was the 
provision of privacy in the needs of the ‘innovators‘ and ‘early adopters‘ to enjoy 
adult entertainment. Another reason for Matsushita's success in the US market was 
that the company was able to exploit the growth in the 1970s of new, deep discount 
retailing channels, such as Wal-Mart, to gain a wide initial distribution for its for-
mat. In other words, companies can broaden their distribution base by focusing on 
newly emerging channels. 
 
To what degree these developments should be recognised as a critical success factor 
in the marketing of VHS is not as relevant as the reaction that later on followed in 
the strategic alliance of Philips and Sony in jointly developing and exploiting patent 
positions in optic audio and video technologies. 
 
Reviewing this case in such terms, Grant (1997) offers a fundamental insight to the 
relationship between acceptability, as determined by consumer behaviour, and ap-
propriability, as determined by the control of ownership rights. Acceptability is the 
key to market penetration, one of the last stages in product innovation processes, 
that starts with the launch of the product. The innovator or follower who enforces 
no ownership rights and gives away the proprietary knowledge to anyone who 
wants it, will probably establish a good market (leadership) position. On the other 
hand, the innovator who is most restrictive in enforcing ownership rights, will 
probably have difficulty in translating a strong patent position into a good market 
(leadership) position. This relation is depicted as the following trade-off and illus-
trated with well-known, typical examples: 
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VCR                                 VHS              Betamax & V2000 
                                                                               
 
ACCEPTABILITY                                                                 APPROPRIABILITY 
(offering access                                                                       (tight control of   
and encouraging                                                                       ownership rights) 
adoption) 
                                                                                      
PC                               IBM's PC                                  Apple's MacIntosh 
 
Though this dimension is basic in deliberations on which a standardisation strategy 
must be built, there are other means to support de facto standardisation. The OEM 
strategy has been mentioned and is generally related to production management 
issues. This perspective provides the same kind of benefits that Hill (1997) de-
scribes as following: 
 it increases the number of companies that use the firm's proprietary technology, 


ensuring a wide distribution and increasing a returns potential; 
 it marginalises competing technologies by building momentum behind the firm's 


technology; and 
 it sends a positive signal to the suppliers of complementary products. 


 
In terms of policy, this case shows that sunk costs are not only a matter of public 
interest, but also of corporate strategy. Switching to a different technology after a 
fierce battle fought in the market is costly. The following cases show that Philips' 
technologically dominant position in consumer electronics would definitively be 
contended and that Philips was the first to recognise and change its competitive 
strategy to this new reality in the globalizing audio and video electronics market. 
The fact that such a battle was not fought earlier, e.g. in music cassette recording 
and playing technology, is probably explained by the development of the Japanese 
electronics companies. In the early 70s, they not only proved to be technologically 
capable competitors, but also able to redefine product marketing in this area. Both 
the consumer and technology markets were effectively influenced by redefining the 
dominant logic. 
 
Allying as a result of learning from market dynamics changed the nature of stan-
dardisation to a more formalised, but not externally regulated, process. As a self-
regulating mechanism it can be very effective without external intervention, as long 
as competition policy regulators make sure that conditions for an effective market 
process are met. 
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B. Case Study: CD  


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Compact Disc technology was first marketed as the optic version of an audio play-
ing system. In these early days, it competed with LP, the long playing vinyl record. 
Many record shops switched to or adopted the much smaller, silver shining laser 
read, digital disc. And many hi-fi shops stopped selling record playing turntables. 
Only in some market niches, vinyl survived: 
 DJs/VJs and musicians that already used to ‘scratch' records in producing rap 


and hip-hop music continued to use vinyl or returned to it (house and dance); 
 a relatively small part of the domestic consumers continued to use analogue 


audio systems, unwilling to adopt because of a ‘purist philosophy'. 
 
In the course of its technological development, the recording function became inte-
grated into the system, referred to as CD-R/CD-WO or CD-rw. The CD as a data 
storage medium carries many applications and concomitant format standards: CD 
Digital Audio (including CD Graphics, CD Text, and CD Single), CD-ROM (8 and 
12 cm), CD-i, recordable CD, CD-Video/Laser Disc, Photo CD, and Video CD.96 
Recently, the application of CD-R systems in PC configurations has more or less 
become a standard in the home PC market, together with a built-in DVD system.  


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


CD technology was developed in the late 70, early 80 with Philips and Sony as the 
leading actors, but competing with largely the same companies as in VCR. As indi-
cated in the introduction to the electronics sector cases, Philips and Sony had every 
reason to join hands in new product development in this field. Though intentionally 
of a technological nature, they also had reasons to join hands for strategic reasons. 
Tidd, Bessant and Pavitt (1997) describe this co-operation as an illustration of the 
multiple objectives of strategic alliances. Philips had, after six years of work, devel-
oped the prototype for the CD system by 1978, realising that it would be difficult 
for the company to turn the concept into a world standard. Philips had previously 
experienced the commercial failure of the video laser disc system, especially on the 
European market. Therefore, Philips approached Sony in 1979 to form a strategic 
alliance. Sony was chosen because it had the requisite development and manufac-
turing capability, and provided access to the Japanese market. And, like Philips with 


                                                 
96 http://www.licensing.philips.com/cdsystems/cdstandards.html 
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its V2000 system, Sony had recently suffered commercial defeat with its Betamax 
video format. 
 
Philips had unilaterally developed basic prototypes of the recording technologies, 
but the two firms jointly developed the commercial chips necessary for the modula-
tion, control and correction of the digital signal. Sony also developed three inte-
grated circuits that eliminated 500 components, making the CD player smaller, 
cheaper to manufacture and more reliable. 
 
Moreover, both companies used their in-house recording and pressing facilities to 
produce CD recordings; CBS/Sony in Japan and Philips/Polygram in Germany, thus 
ensuring a supply of music titles creating a market pull for their format. In 1982 the 
CD was launched in Japan, and in Western Europe and the USA in 1983. Sales of 
CD players and (pre-recorded disc) titles exceeded all forecasts: 3 million players in 
1985, 9 million in 1986 and a cumulative total of 59 million CD recordings by 
1985, and 136 million by 1986. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


The two most crucial patents in CD technology were granted in 1981 to Philips for 
the basic coding system. But, to complement their technology and in order to create 
an architectural standard, Philips entered into the alliance with Sony. Ever since, 
these giants in consumer electronics accumulated numerous CD-related patents and 
other forms of proprietary technology, such as handbooks on format specifications. 
The entire portfolio surrounding these key patents generated substantial cash flows 
which are expected to vaporise, since Philips' key patents expired in the summer of 
2001. According to analysts, Philips collected 60 percent of the 3 dollar cent royal-
ties per compact disc sold. Sony collects the rest of this amount. On CD players, 
they collect 2.5% of the consumers' purchasing price. Annually, about 50 million 
CD apparatus are sold. 
 
This dominant position of Philips and Sony in CD technology was built through a 
joint licensing programme, managed by Philips. The licensing programme initially 
involved audio CD only, exclusively commercialised with Sony, but later on in-
cluded Kodak for Photo CD, and JVC, Matsushita and Sony for the Video CD stan-
dard specifications. Patents and therefore royalties on these CD technologies are 
more recent and will continue to generate cash flows for the companies involved. 
 
By the end of 1981 – 18 months prior to the introduction of the first audio CD 
product in Japan – over 30 firms had signed agreements to license the Philips-Sony 







 139


technology, and Telefunken, Thomson, RCA and JVC had withdrawn their rivalling 
prototypes.97 


4. Description and Outcome of the Standardisation Process 


After entering into their alliance, Philips and Sony quickly moved to establish their 
technology as the international standard, both by official and de facto means. Their 
format was adopted by the influential Electronics Association of Japan, which ef-
fectively blocked competing standards from other Japanese manufacturers. In 1981, 
it was formalised by the International Electrotechnical Commission. The same was 
achieved with Sony's excellent error correction technology in 1984/1985. In that 
sense, a technology push was created and the basis for an architectural standard was 
laid. 
 
The fact that Philips and Sony went into a strategic alliance instead of a cross-
licensing arrangement, made it much more likely for them to establish an industry 
standard. Within the framework of an alliance, the risk that a partner opportunisti-
cally appropriated valuable technology can be reduced by extracting some form of 
credible commitment from the partners. In this case, the in-house production of 
complementary products, such as pre-recorded disc manufacturing and sales, and 
the provision of pressing services, express such commitment. Similarly, the alliance 
– especially in cases where a joint venture is involved – includes an equitable con-
tribution of technology towards the development of a new standard (audio CD). 
 
In the more recent development of CD-R, Philips and Sony entered into a joint li-
censing programme with a Japanese company, Taiyo Yuden, in order to support the 
marketing and increase the production of rewritable discs. Of the total manufactur-
ing volume, 70 % is situated in Taiwan and fierce competition has dropped prices, 
putting pressure on royalties. On the charges of this combination controlling the 
market, the Taiwanese government decided to enter into a lawsuit. The case was 
concluded in favour of the regulatory authorities (a ‘monopoly'), ending the joint 
licensing programme. For Philips, the chance of breaking even on this technology 
has become questionable. 
 


                                                 
97 Some of which were based on piëzo-mechanic disc reading, instead of optic. 
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5. Lessons to be learned 


The alliance between Philips and Sony had many motives, including access to tech-
nologies, economies of scale in production, establishment of international standards 
and access to international markets. It was successful because in each case the mo-
tives of the respective partners were complementary, rather than competitive. Using 
an alliance to co-opt a capable potential competitor that is already developing its 
own incompatible format can send a clear positive signal to the rest of the industry 
regarding the likely commercial viability of the jointly sponsored technology stan-
dard, as occurred in the Philips-Sony case of (audio) CD. By combining two poten-
tially incompatible standards into one, the alliance reduced confusion in the market 
place and helped swing the momentum behind the joint programme. Not only does 
the creation of such positive expectations help persuade other potential competitors 
to commit to the jointly sponsored standard, it also increases the incentive that other 
enterprises have to invest in the development and production of complementary 
products in advance of the market launch of the core product. By shifting technol-
ogy co-operation from a post-marketing outcome with negative side effects of sunk 
costs to a pre-marketing alliance, a bandwagon effect is created. Not only did a 
large number of other consumer electronics companies agree to license the core 
audio CD player technology from Philips and Sony, but many recording labels, see-
ing growing commitment to this standard, committed themselves to issuing a wide 
selection of CD discs. In turn, the wide availability of CD discs helped to ensure a 
successful launch of audio CD technology. 
 
From the IPR point of view on the advent of CD technologies, this alliance is a col-
laborative agreement on the exploitation of the first two crucial patents granted to 
Philips and Sony in 1981. Ever since these basic disc related inventions, the CD 
concept has been improved and many versions for different applications have been 
patented by many other companies. But Philips and Sony gained and maintained 
dominant positions in CD technologies. Philips got into the position of managing 
the, ultimately, collective standard specifications programme. 
 
From the time they lost their standards battle in the video area, these companies 
proved to be able to more than recuperate their investments made in the audio and 
video field of CD technologies. In allying and cleverly marketing the vinyl substi-
tuting small optic disc, Philips and Sony set the standard for new generations of 
both audio and video technologies to come. 







 141


C. Case Study: DVD  


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Digital Versatile Disc technology is, even more so than CD technology, a configu-
ration of distributed but (architecturally) related technologies, patents, and actors. 
Today, many more companies are involved in research on related technologies than 
there were at the outset of the CD. Digital convergence is one of the developments 
explaining this phenomenon. For instance, technology on the blue laser beam as an 
improvement over the present red laser beam is held by a relatively small Japanese 
company: Nichia. Overall, Philips (and Sony) do not hold such dominant positions 
in this technology as they (still) do in CD technology. 
 
DVD comprises both audio and video applications of optically read and digitally 
processed data on a small disc in different sizes and formats. Each of the formats is 
defined by the function (playing and/or recording) and its capacity, resulting in dif-
ferent disc sizes. The main differences in use in comparison to rewritable CD lie in 
its video recording capability and extension of its storage capacity. DVD systems 
include the handling of previous CD formats and are therefore able to play (most) 
audio CDs. DVD has also become a standard in PCs and game computers. Its appli-
cations are potentially in all areas where audio-, photo- or other forms of data carry-
ing systems are used. 
 
The consumer's general perception is that CD is an audio and DVD is both an audio 
and video system. This also means that consumers may feel potential restraints in 
accepting the DVD as an equal audio system. The introduction of the Super Audio 
CD format seems to hamper such substitution further. Whether the consumer will 
on a large scale substitute VCR for DVD, remains to be seen. DVD sales would 
grow rapidly (an estimated 250 million world-wide in 2000), but seriously lag be-
hind the sales of CD, yearly 12 billion. According to other analysts, DVD would be 
accepted quicker than the CD, because the consumer is now used to the optic disc. 
At the time of CD introduction it was used to a large vinyl record with an artistic 
cover to be replaced by a much smaller, visually less attractive CD. Others claim 
that its impact will be larger if all CD functions and present DVD technologies 
would be integrated into one system to replace all other optic and magnetic audio-
visual data carriers. 
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2. Description of the Involved Actors, their Motives, and their General 
Strategies 


At the time leading actors in the consumer electronics industry started developing 
DVD technologies, lessons from previous experiences had been learned.98 Net-
works of alliances were formed to select complementary technologies in order to 
develop a basic design, to set standards, and to control further commercialisation of 
the technologies in joint licensing and marketing programmes. Initially, from 10 
actors involved in DVD technology, the exploitation of patents on the apparatus 
were pooled in a licensing programme handled by Philips. Because of a conflict 
over royalties, this programme was split in two groups in 1997: Matsushita left the 
consortium with Hitachi, Mitsubishi, Time-Warner, Toshiba, and Victor Company 
of Japan (JVC). They established their own licensing programme. Specifications of 
the formats for DVD discs and logo licensing are handled by the DVD Format/Logo 
Licensing Corporation (DVD FLLC) (excluding DVD-RW), a collective joint ven-
ture based in Japan. 
 
In the field of DVD recording, the standard has not yet been set in favour of any of 
the three systems: DVD-RW, DVD-RAM and DVD+RW, contrary to DVD-ROM. 
According to Rob Steele from Strategies Unlimited99, actors are still involved in a 
chicken run on rewritable DVD. The first to give in will lose (‘winner takes all'), 
meaning that actors will try to postpone a decision to license in another's technology 
in favour of its own. The DVD Forum accepted Pioneer's specifications of the RW-
format in 1998 as an improvement more similar to pre-recorded DVD-ROM and 
DVD-Video and more often rewritable than DVD+RW (from Hewlett-Packard, 
Sony and Philips) and the Forum-approved DVD-RAM (from Hitachi, Toshiba, and 
Panasonic). 
 
Overall, the case of DVD illustrates the process of alliances aimed at developing 
and setting standards, as described by Gomes-Casseres and Leonard-Barton (1997). 
After a systemic technology has been created, the alliance network involved will 
have to expand. Partners along the chain are recruited into the network. Whereas in 
the first stage of R&D, learning is to be achieved by contributing complementary 
pieces of technology for the basic design, at the second stage supply relations are 
added on the basis of product complementarity in order to secure (the compatibility 
of) hardware and software components that are still lacking. The third stage refers 
to marketing activity, where distribution channels are contacted and other firms are 
invited to become licensees in the networked IPR programme. 


                                                 
98  Not only VHS and audio CD, but also CD-interactive, Video Laser Disc, Digital Compact Cas-


sette, Mini Disc, and High Definition Television. 


99  NRC (Nieuw Roterdamse Courant, a Dutch newspaper), 05-01-2001. 
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3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


The DVD format and logo license, which defines the conditions under which the 
specifications and logos can be used, is handled by the DVD FLLC, located in To-
kyo, Japan. Patent licenses are explicitly excluded from this license. 
 
For DVD player and DVD disc manufacturers, a number of (DVD Forum and non-
DVD Forum member) companies claim to have essential patents for DVD-Video 
and DVD-ROM products: 
• Philips, Sony and Pioneer have started a joint licensing programme handled by 


Philips. It covers about 50 % of all patents relevant for DVD-Video (AC-3 for-
mat) playing technology and essential patents for DVD-ROM technology. Roy-
alties amount to € 0,045 per disc and 3.5 % of the consumer price per apparatus 
sold. 


• Hitachi, Matsushita, Mitsubishi, Time-Warner, Toshiba, and Victor (JVC) 
started a joint patent licensing programme in at the end of 1997, handled by To-
shiba. 


• Discovision Associates, Thomson and others are still to announce their joint 
licensing programme. 


• MPEG-2 video patent license programme of 8 companies has been negotiated 
successfully in the MPEG IPR Working Group, handled by MPEG, LA (USA). 


• DVD content scrambling system (CSS), handled by DVD Copy Control Asso-
ciation Inc. 


• DVD analogue copy protection (encoder) system license held by Macrovision 
Corp. and 


• Dolby Digital (AC-3) license from Dolby Laboratories Licensing Corp. (USA). 
 
Proprietary positions in DVD technology are more diverse and distributed between 
companies. Proprietary networks increasingly seem to include more different, but 
architecturally related technologies. This reflects the increasing technological com-
plexity of the system. Since DVD is a combination of audio and video applications 
as well as an accumulation of formats that need to be included in order to be accept-
able for use, this tendency also increases the importance and complexity of IPR in 
standardisation. Consumers' acceptance would not, or hardly, be achieved without 
this backwards compatibility: old CDs may be played on new DVD machines. This 
increasing functional complexity is absorbed by increasing digitalisation. And digi-
talisation of audio and video technologies is maturing. As a result, the share of roy-
alties in the consumer price of DVD apparatus has increased significantly. 


4. Description and Outcome of the Standardisation Process 


Standardisation in this technology was initiated with the formation of a pre-
competitive consortium of 10 different actors. Formation of this group, whose main 
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purpose it was to establish an industry standard, was the result of a painstaking ne-
gotiation process that took 4 years. Along the way, all kinds of specifications and 
subsystems had to be formulated and selected. Working groups to assess, compare, 
choose and specify improvements for existing technical solutions were strictly kept 
separate from the working groups that discussed and negotiated the IPR involved. 
The working order was to first find the best technical solution for a certain problem 
and then settle the IPR issues and positions. The US Justice Department supervised 
the entire process and set restrictions for agendas following the competition policy 
point of view. At the outset, it had formulated ‘the ten commandments of good con-
duct' which were communicated and adhered to at every meeting. 
 
One of the conflicts that arose concerned the choice of a coding system. Eventually, 
the problem was solved by an arbitration settlement in which IBM in collaboration 
with Walt Disney would test the alternatives in order to identify the best one. Phil-
ips won the test and it was decided that, also for other reasons, Philips would man-
age the joint licensing programme. 
 
In the structure of the consortium, a major shift occurred in May 1997 mainly due to 
conflicts concerning the allocation of royalties. Philips, Sony and Pioneer, holding 
more than half of the relevant patents, left. These patents involve DVD-Video and 
DVD-ROM technologies. In the field of rewritable DVD, the standard has not been 
set.  
 
According to De Laat (1999), DVD standardisation is an example of systemic inno-
vation as a result of strategic alliances, comprising: 
 both the creation and exploitation of proprietary, systemic technology; 
 the process of setting standards for it; and 
 its further development in time. 


 
These purposes are met through alliances to increase firm capabilities in the differ-
ent stages of the innovation pipe line: technological learning (R&D), supply net-
working (manufacturing), and accumulating sources and contacts to speed up distri-
bution and acceptance (marketing). Standardisation is no longer confined to techno-
logical deliberations, but is a rather complex market process that is ultimately for-
malised in licensing programme contracts and SDO documents. DVD related ex-
amples of the last are: ECMA-267, 268, 272-274, and 279. 


5. Lessons to be learned 


The appropriation of rights in the technological trajectory of DVD development 
differs from the previous cases in that it is a more dispersed activity than in the 
VCR case and the positions of the dominant companies are relatively weaker than 
they were in the CD case. Combining video and audio technologies into one me-
dium, widespread adoption still hinges on the recording capabilities of DVD. 
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Though VCR offered this function in an analogue mode, digital versatility is not yet 
translated into a standard for DVD recording. Again, as in the VCR case, there are 
three alternatives: -rw, -ram and +rw. The situation on rewritable DVD discs is not 
yet settled. Whether and to which degree it will, is dependent on the consumer's 
propensity to substitute or otherwise adopt (e.g. as an extension) new audio and/or 
video technologies. In these cases, success was achieved in different ways. But 
there are also many failures in the same market (CD-i, the (large) video laser disc, 
digital audio tape or digital compact cassette, mini disc, etc.). What companies defi-
nitely must have learned from these mistakes is that acceptability cannot be met 
with the introduction of completely new systems with new, physically different data 
storage media. Different formats for different applications must be integrated into 
the same physical medium (digital optic disc). Digitalisation offers these opportuni-
ties, making technologies more systemic. 
 
According to Teece (1986) and Chesbrough and Teece (1996), only strong and in-
tegrated firms can successfully innovate in a systemic fashion. Looser coalitions 
consisting of joint ventures, alliances, or virtual partners will not be able to create a 
systemic innovation, let alone set standards for it or to control its further evolution. 
This case shows this position cannot be held any longer. In the information industry 
there are many examples of successful alliance networks. Convergence of digital 
technology learns that systemic innovation today can only be undertaken by alliance 
networks.100 


                                                 
100  Referring to De Laat (1999) – op.sit. Ref. 9. 
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3.7 Case Study: MP3 
Knut Blind 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


MP3 stands for a format for music files which delivers the latest hits or live re-
cordings to your home computer. Without this format the audio data would be far 
too large and the small transmission capacity of the World Wide Web would not be 
sufficient. Three minutes of a song would take several hours to travel through the 
Internet. Therefore, MP3 helps Internet users to reduce the data rate of their music 
files. Technically speaking, without data reduction, digital audio signals typically 
consist of 16 bit samples recorded at a sampling rate of more than twice the actual 
audio bandwidth (e.g. 44.1 kHz for Compact Discs), i. e. more than 1,400 Mbit to 
represent just one second of stereo music in CD quality. By using MPEG audio cod-
ing, the original sound data from a CD is shrunk by a factor of 12, without losing 
sound quality. Basically, this is realised by perceptual coding techniques addressing 
the perception of sound waves by the human ear. 
 
MP3 has shaped a new market in the hardware sector also. Several companies de-
velop recorders for the reduced audio data. In 1998, Saehan Information Systems 
introduced the first MP player, the MPMAN, into the market. Meanwhile, more 
than 60 mobile digital recorders exist. Panasonic, Hitachi, Sanyo and JVC already 
offer radio receivers with an integrated decoder able to receive reduced radio trans-
mission with MP3, like the broadcasts of WorldSpace. WorldSpace licensed MP3 
technology for a new satellite radio system which is about to change the radio scene 
drastically.  


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


In 1987, the Fraunhofer Institute for Integrated Circuits (FhG-IIS) started to work 
on perceptual audio coding in the framework of the EUREKA project EU147, Digi-
tal Audio Broadcasting (DAB). Besides well-known European companies like 
AEG, Bosch, Philips and Thompson, various research institutes were among the 16 
project partners. The common goal of the project was initially to demonstrate the 
technical feasibility of the digital terrestrial radio network and to work out the most 
promising solution from a number of different approaches. The most important re-
sult of the project should have been a digital radio standard which should be jointly 
supported and implemented by all participants in the project, since this standard was 
a prerequisite in order to enable the firms participating in the development work to 
minimise the R&D risk involved in this high-tech challenge. 
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3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


Before the start of the above described EUREKA project, in 1983, Prof. Seitzer, 
professor of technical electronics, already approached the Fraunhofer Patent Office 
to check the patentability of a digital coding process for audio signals. The proce-
dure reduced the capacity for storing and transmitting music significantly and with-
out loss of quality.  
 
In 1987, a EUREKA project was initiated by some ministries of economic affairs 
and technology for the development of digital audio broadcasting in order to reach 
CD quality for radio transmission. European standards for data reduction and 
transmission had to be developed. The relevant IPR should be collected in a patent 
pool. The above mentioned well-known European companies participated in the 
patent pool. Meanwhile, the Fraunhofer Patent Office extended the patent protection 
from national protection to protection in some foreign countries. 


4. Description of the Standardisation Process  


Under the EUREKA 147 project, the researchers of FhG-IIS developed the data-
compressing procedure further. Many new solutions, which have been integrated in 
standards, had been protected by patents. 
 
In fall 1988, the ISO published its aim to produce a world-wide standard for moving 
picture 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 in the direction of DAB. The FhG-IIS submit-
ted one of the 14 proposals for coding procedures at ISO.  
 
Two procedures turned out to be superior, of which one was submitted by FhG-IIS. 
Philips and the Centre Commune d´Etudes de Télédiffusion preferred the IRT sys-
tem. Thomson joined the FhG-IIS and participated in further developments. AT&T 
also worked at a system very similar to the FhG-IIS technology. In order to avoid 
future patent infringements, a contract concerning common research activities was 
signed, which allowed both partners to use the results of future research results re-
ciprocally without confronting other contractual relationships with third parties. 
This contract turned out to benefit the future development of standards, because it 
allowed the FhG-IIS to contribute the AT&T IPR relevant to the standard to a pat-
ent pool.  
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5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


With Thomson also, the FhG-IIS started contractual negotiations. Thomson sig-
nalled interest in taking over the licenses of the FhG-IIS in the area of the mass 
market. Thomson tried to use its world-wide license and distribution experience. 
The FhG-IIS should concentrate on the use of the IPR for professional applications. 
Because it became obvious that economic power would be decisive in the competi-
tion for a European standard, the FhG-IIS strove for a close contractual relationship 
with Thomson. 
 
The ISO requested that the 14 submitters of proposals should form 4 consortia. The 
FhG-IIS found a compromise for a coding system with AT&T and Thomson, 
named ASPEC (Adaptive, Spectral Perceptual Entropy Coding). The core of the 
system was the OCF procedure supported in 1986. The other main competitor was 
called MUSICAM (Masking Pattern adapted Universal Subband Integrated Coding 
And Multiplexing). In 1990, both systems were tested by ISO. The MUSICAM won 
the contest, but only slightly ahead of ASPEC. Therefore, ISO decided to integrate 
both systems into one with the strengths of the single systems and without their 
weaknesses. Because of the difficulties to integrate both systems directly into one 
system, the participants elaborated a solution with different layers. 
 
Layer I was designed for low complexity and high data rates. Layer II for average 
data rate. Layer III for low data rates and high quality. Furthermore, each layer 
should decode the data coded in the lower layer. MUSICAM became Layer II. 
ASPEC group developed an improved concept of ASPEC for Layer III, named 
MPEG-1 Layer III. In 1991, ISO/MPEG accepted this proposed coding system as 
international standard. 
 
The ETSI did not accept the ISO/MPEG standard, although the improved MPEG 
Layer II had significant advantages compared to the Layer II and had also been used 
in digital radio broadcasting in the United States. The MUSICAM successfully in-
tervened, so that a European standard was only established for Layer I and Layer II. 
This may be a reason that in Europe Digital Audio Broadcasting has not been intro-
duced successfully after the publication of the standard 6 years ago. For the FhG-
ISS, the consequence was that important research results of the DAB project have 
not been introduced into the standard. Therefore, the patents were not relevant for 
the standard and excluded from the common patent pool.  
 
The decision also had the consequence that the FhG-ISS with its superior technol-
ogy could trigger the application of the MPEG-1 Layer III. The first applications 
were the storage and output of data in public transport systems, recording and play-
ing equipment, transmission of acoustic signals for radio station broadcasting, cen-
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tral music databases, which supply decentralised music databases with music in 
ISDN cables, digital radio CD-ROMs for videogames and books.  
 
The FhG-IIS and Thomson developed licensing models and contracts for the vari-
ous applications. In 1995, a start-up was founded which was devoted to the distribu-
tion of the Layer III technology via the Internet. First, a demo-version of the Layer 
III technology was distributed. The distribution was very successful especially be-
cause of the illegal decoding of the programme by hackers. Then an invitation for 
registered users followed. Later, the decoder was distributed without charging fees. 
The MPEG-1 Layer III Encoder and Decoder Software for Windows, the file exten-
sion .mp3, was used. This data-file extension is meanwhile one of the most used in 
the Internet. The list of the license-holders for MP3 products includes also Micro-
soft, Apple, Intel, Thomson, Samsung, and Siemens. The follow-up system MPEG-
2 (multi-channel) NBC (non backwards compatible) which was developed by FhG-
ISS, AT&T, Sony and Dolby was submitted at ISO as Advanced Audio Coding 
(ACC) and accepted as ISO standard in 1997. 
 
The FhG-ISS is building up a large patent portfolio for the protection of this new 
technology. However, the demand is already very high for this technology. Parallel 
to the technical development, the participating partner created the necessary condi-
tions for commonly licensing ACC by deciding on a license contract which is estab-
lished by the licensing agency Dolby.  


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


The presented MP3 case is an example of the effective and efficient interrelation-
ship between research and industry and between intellectual property rights and 
standardisation. The actors have successfully taken over control of the development 
of the technology by setting up very early under the EUREKA project a patent pool 
integrating all relevant partners, including both research institutes and companies. 
This complementary relationship unified the strength on the technological ground 
and the market knowledge of the commercial participants, who have insights into 
strategies on how to build up a broad base of users very quickly. 
 
Besides the connection between research and commercial interests, the development 
of MP3 benefited by the recognised need of many national ministries for economic 
affairs and technology to develop a European standard for digital radio which sup-
ported the EUREKA project. This favourable framework condition coincided with 
the call of ISO for the development of a world-wide solution. Three aspects worked 
in favour of the long-term success of MP3, despite the loss against the competing 
French technology. First, the range of commercial applications turned out to be 
broader for the MP3 technology. Second, the ISO call supported the foundation of 
an even broader coalition of companies which develop similar technologies. Finally, 
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the consortium had already integrated a world-wide alliance of companies with ma-
jor commercial interests. 
 
After the acceptance of the standard as an ISO standard, a licensing strategy was 
developed which has taken into account both the stream of revenues and the broad 
and fast distribution of the technology by giving away the technology for free to the 
private users and charging professional users. At the same time, the development of 
improved follow-up technologies guaranteed that competitors could not bypass the 
existing technology with new and improved solutions.   
 
Transferring the observations and conclusions of this case to the ambiguous rela-
tionship between intellectual property rights and standardisation, it can be recom-
mended that on the one hand an early protection of the own intellectual property 
right by the scientific and commercial institutions will allow them to become impor-
tant players in the standardisation development process. On the other hand, the di-
vergence of this variety of different interests and motives can be avoided by estab-
lishing a pool solution integrating all important actors. This pooling of patents and 
consequently of interests should not take place too late, in order to avoid a constel-
lation with two or more pools driven by different interests and even technologies 
which cannot be integrated in a hybrid standard. Despite this success story and the 
attractiveness of a pool solution, it has to be considered that the standardisation of a 
technology which is based on a pool of patents does not mean automatically that the 
technologically and even economically superior solution will succeed. Because of 
the strong common interests and the economic power of the patent pool members, 
the technologically superior solution of an outsider who is either not able or not 
willing to join the patent pool may not be considered as standard specification and 
may therefore cause the development of products and process of inferior quality or 
at higher costs. Hence, even if comprehensive patent pools may solve conflicts be-
tween IPR holders, they have to be watched carefully, because they may overrule 
better solutions of individuals or smaller consortia with weaker IPR or economic 
power. However, the involvement of companies in patent pools which are success-
ful in distributing new products and technologies guarantee the successful accep-
tance of a new standard, which is economically more beneficial than the flop of a 
technologically superior standard. 
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3.8 Case Study: GSM 
Eric Iversen 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


The "Global System for Mobile-communications" (GSM) is today the most wide-
spread platform for mobile communications. At base, the GSM system is a cellular 
radiocommunications technology that permits relatively high traffic rates on a digi-
tal platform. GSM includes a small family of systems, the principal member of 
which is the GSM-900 system (at 900 MHz with a frequency allocation of twice 25 
MHz). The GSM standards were extended in 1990 (the Delta Specs) to specify a 
system at 1800 MHz (with a frequency allocation of twice 75 MHz) for urban areas. 
In addition, the PCS-1900 and GSM-400 systems were adapted as well. GSM hand-
sets are in use in more than 60 countries around the world.  
 
When the standardisation process got under way in 1982, there were several persua-
sive forces that brought the various European telecom operators of the day (then 
national monopoly operators cum administrations or PTTs) together. The deciding 
factor emerged in 1978 when the radio-bandwidth around 900 MHz was reserved 
for mobile communications in Europe. This made it imperative to make the most 
out of the scarce resource of bandwidth. Meanwhile, the various systems that 
emerged during the eighties (e.g. TACS, NMT etc) showed the limitations of na-
tionally-based, analogue systems. A major limitation that these analogue systems 
faced was capacity problems. In addition, they lacked cross-country roaming capa-
bilities, which effectively sealed off markets within the many national borders in 
Europe, making cell-phones less interesting to the target customer, the businessman.  
 
Standardisation at the European level made sense because it was at this level that 
economies of scale could be realised, against which the large costs necessary to 
develop a high-capacity, cellular technology could be dissipated. It also fit into the 
single-market objectives of European politicians as these took shape. Since then, it 
has also laid the basis for the competitive export of the standard, with advantages 
for home players (e.g. Ericsson, Nokia, Siemens, etc.) and it has provided the basis 
for new services which would become popular like SMS (Short Message Services). 
It also set in motion the next-generation of the Universal Mobile Telecommunica-
tions System (UMTS) coalition (SMG5) which is active today. 
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2. Description of the Involved Actors, their Motives, and their General 
Strategies 


Three main types of actors became involved in the standardisation of GSM during 
the course of its decade-long evolution. One important feature of this evolution in 
fact is that participation changed fundamentally. At the end of the eighties, the 
GSM work was moved from the CEPT101 standardisation arena, in which it had 
been a discreet entity (Group Spécial Mobile), to the newly institutionalised ETSI, 
where it became a technical committee. The CEPT was the arena of more than 20 
European post and telecoms administrations (PTT), which were national monopo-
lies. Eleven countries were present at the first GSM meeting. 
 
In the formative stage, the PTTs (with the participation of their associated equip-
ment manufacturers) were brought together by common interests as national mo-
nopolists. Their concerns were to reduce the uncertainty of which radio-
communications technology would win, to increase the potential of a large Euro-
pean market, and to maintain monopoly rents.  
 
Equipment manufacturers were first formally involved in the standards after the 
PTTs had agreed among themselves to a Memorandum Of Understanding (MoU in 
1987). At this point equipment manufacturers were invited to tender for equipment 
in a set of countries on the terms laid out in the MoU. Equipment manufacturers 
were attracted by some of the same motives as the PTTs; they wanted to avoid the 
uncertainty about the winning technology and they wanted to realise the scale 
economies promised by a European system. In several prominent cases, there were 
traditional allegiances between the equipment manufacturers and the national PTTs 
(Ericsson, Nokia, Siemens, Alcatel). The fifth main equipment manufacturer (Mo-
torola) held a wild-card position: its home-market was outside the EU, it had pio-
neered certain aspects of radiocommunications, and the structure of its markets 
were different (technically and geographically) from the other actors. It was inter-
ested in strengthening its position in Europe while limiting the potential for compe-
tition with its other markets (for example the US).  
 
The third main actor was the European Commission whose active support for the 
GSM standards became visible in the mid 1980s. This support began to materialise 
in the face of a variety of national strategies bent on taking a leading role in the 
standardisation process. The Commission's interest in the GSM was primarily to 
promote a unified European market. During the de-regulation of telecoms in the late 
1980s, it also became a vehicle to promote a tentative opening of markets to compe-
tition. In addition, the GSM system held a series of links to other technologies that 
the Commission had invested in: links with the chips industry (ESPRIT) and Inte-


                                                 
101 Conference Europeenne des postes et telecommunications 
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grated Services Digital Network (ISDN), an indirect link with the RACE pro-
gramme. European involvement sent a powerful signal about the importance of the 
system and its success. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


The IPR strategies of the two main groups of actors, telecoms operators and equip-
ment manufacturers, were fundamentally different and this laid the basis for the 
ensuing conflict. What set off the conflict however was differences in the strategies 
among different groups of equipment manufacturers; those with traditional alliances 
with the PTTs and home markets in Europe, as against that of Motorola, an equip-
ment manufacturer with aspirations of strengthening itself in the European market 
without weakening itself in its home market, the US. 
 
A decisive factor in the run-up to conflict was that the strongest players, the tele-
coms operators, had limited IPR portfolios. Until recently, their portfolios have 
been disproportionate to their dependence on new technology. This situation grew 
out of the legacy of the monopoly-provider-paradigm, in which a close relationship 
had existed between the PTT and suppliers, usually dominated by a national cham-
pion. One element of this arrangement was that IPR were discouraged and that it 
was usually left up to the supplier to clear IPR questions, and to provide technology 
to the monopoly provider (through ‘have-made-rights' arrangements).  
 
In the GSM MoU, the PTTs (who had started to reinvent themselves as telecoms 
operators) tried to perpetuate this understanding as manufacturers tendered for the 
network technologies. The MoU stipulated that IPR would be granted freely and 
with no geographical limitations. This occurred at the same time as a deregulation 
of European telecoms markets was being signalled by the Commission. The most 
vocal opponent of this method of dealing with the IPR question was not the tradi-
tional national champions, such as Alcatel or Siemens, but the American-based Mo-
torola.  
 
After concerted resistance among the tendering manufacturers, the PTTs dropped 
this provision but some attempted to perpetuate the underlying strategy by individu-
ally stipulating IPR agreements as a precondition to serve national markets. Mo-
torola refused such agreements, and entered into a limited number of cross-licenses. 
At first, it attempted to limit these agreements to the European markets in order to 
avoid competing with licensees on its own markets (later Motorola did grant a lim-
ited number of licenses to North American competitors). 
 
Motorola's strategy of a selected number of cross-license agreements helped reduce 
the number of equipment suppliers effectively to five: Siemens, Alcatel, Nokia, 
Ericsson and Motorola. PTTs launched something of a campaign at this point, 
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claiming that Motorola was refusing to license its IPR: their concern was that Mo-
torola's strategy would make GSM too expensive (which during the recession of 
1991-2, when this occurred, was a general concern). The accusation was not wel-
comed by Motorola, who said its reputation suffered as a result of the claims. In the 
end, prices for network equipment and for handsets did not undermine the adoption 
strategy behind the standardisation of the GSM system. 


4. Description of the Standardisation Process  


In many ways the GSM case involved a very comprehensive standardisation proc-
ess. The process involved a wider systems-building project in which technical, po-
litical and institutional aspects of the system were engineered in great detail. The 
epicentre for this work was the committee-based standardisation environment of 
CEPT and later ETSI, where the design for the digital mobile system was negotiated 
according to five basic sets of requirements (cost aspects, network aspects, radio-
frequency utilisation, service, and quality of service and security). The process took 
more than a decade (see timeline). 
 
The specifications cover all aspects of the mobile system, from switching (NSS), to 
radio transmission and reception, to channel coding, to terminal specifications to 
service recommendations etc. Further, they encompass two phases of the system's 
deployment (phase #1 and #2: see the timeline below) and include the specifications 
for a related PCS network at 1800MHz (DCS1800; ‘delta specs').  
 
Many actors became involved in the standardisation process over time. The stan-
dardisation process went from being a closed process (in CEPT), to an open multi-
actor standard (in ETSI). 
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GSM highlights  


1982:  Group Spécial Mobile (GSM) first meeting, Stockholm (11 countries  represented): basic requirements sketched 


1984-86:  Three working parties GSM STANDARDS(WPs) 


i. transmission platform (digital or analogue) 


ii. Eight prototypes were forwarded (4 Scandinavian): 


iii  Framework of standards set: detailed list of 100+ recommendations in 12 series (CCITT format) settled 


iv. permanent nucleus (PN) created to co-ordinate and update (Paris). 


iv. comparative testing of prototypes 


1987-1989: 


i. manufacturers coopted in on ad hoc basis, with view to adapting to ETSI 


ii. GSM MoU: Cupertino for commercial and operational aspects (originally 13 signatories) 


iii. routing plans, harmonised tariff principles, accounting procedures. 


iv. Process opened for non-CEPT countries 


v. Official decision to opt Digital: "the broad-avenue": only key transmission aspects selected. Not a ready-made prototype (1988) 


vi. ETSI instituted in accordance with Green Paper 


vii. GSM transferred in 1989: WP become Sub-Technical Committees; PN becomes Program Team 12; GSM becomes Special Mobile 


 Group. 


viii. First release of GSM standard amidst growing IPR concerns 


1990-1:  


i. Technical Specifications published 130 Recommendations(1991) 


i. 1990: DCS1800 to be grafted on by UK recommendation 


ii. Release of DCS 1800 ‘delta specs'  


1992-93  


i. final release of GSM Phase 1 (ca. 130 Specifications) 


ii. creation of STC 5 (for UMPS); STC6 for operation and maintenance 


iii. release of GSM Phase 2 (ca. 150 Specifications) 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


GSM's major achievement was that it co-ordinated the design for a digital mobile 
system and that it orchestrated the concerted launch of this large technical system in 
a large area (i.e. Western Europe) at a critical time.  
 
Above, we showed that the constellation of actors that became involved in the GSM 
standards laid the basis for an IPR conflict. The underlying imbalance between the 
IPR portfolios and IPR strategies of involved actors was aggravated by the compre-
hensiveness of the standardisation process. Its duration (over a decade), its scope of 
an entire system (involving several interfaces) and the level of detail (over-specified 
in order to ensure interoperability) all heightened the probability for an IPR conflict 
(and its seriousness). 
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The result was that ‘essential patents' were claimed at all levels of the GSM system 
by a number of different actors. It is reported that by the late 1990s, over 20 compa-
nies claimed to hold about 140 patents which they construed as ‘essential' to the 
GSM standard.102 These are distributed among several types of technologies 
(switching, speech-coding, radio transmission, etc.). In addition, they accumulated 
over time. More than 60% of these were initially applied for after the GSM system 
had essentially taken shape in the late 80s; that is, at a time when the equipment 
manufacturers had already become involved. In this context, the later patents are 
less important to the important first stages of adoption of the GSM system. 
 
A number of the later patent applications might in fact have been motivated by Mo-
torola's use of its IPR portfolio. More generally, attitudes and approaches to IPR are 
reported to have changed among European actors, not least telecoms operators as a 
greater degree of competition was introduced to European telecoms markets to-
wards the end of the eighties. In fact, it is reported that some European equipment 
manufacturers found their own technologies being patented by foreign companies. 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


The GSM case involved the first documented IPR conflict. The way it developed 
provides instructive perspectives into the mechanism of conflict in network tech-
nologies and potential effects. This case feeds directly into the dispute surrounding 
ETSI's IPR policy and undertaking. Moreover, the conflict has since re-emerged 
during the development stage of the UMTS system. The way the potential for con-
flict (Ericsson is sitting on many IPR which it paid a lot for when it bought off 
Qualcomm) will be played during the deployment is not yet fully understood. 
 
The GSM case holds several lessons. Some are isolated to the special circumstances 
of the time, by which we mean the transition from the monopoly-providers para-
digm to a paradigm which included a more heterogeneous set of participants. In-
strumentally this meant that a wider set of participants were introduced to the stan-
dardisation process. As the case demonstrated, this brought together actors with 
different IPR portfolios and strategies and with different attitude to their use. One 
lesson that European participants learnt was to become much more active in secur-
ing and exercising IPR. 


                                                 
102 This is based on the analysis by Bekkers et al. (2002) of first-filings of the patents reported to 


ETSI as being ‚essential‘. 
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3.9 Case Study: BMEcat 
Bruno Rixius 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


While the life cycle of technical products becomes shorter, technical progress re-
quires a more detailed description of its features. With the increasing use of com-
puting systems and databases, a wide variety of product data became available in 
file form: 
 


• Master product data 
• Price data 
• Technical data 
• Marketing information 
• Illustrations 
• Multimedia data... 


 
Practice shows that, in the best case, the storage of a manufacturer's data is well-
organised. This data can be machine processed and easily searched. But when it 
comes to exchange this data, the wide variety of formats and structures often lead to 
tedious manual processing.  
 
The need for an optimised data exchange without complicated reworking had be-
come very urgent. One important requirement was a uniform data exchange format.  
 
A neutral classification of product data was seen to solve the problems outlined 
above. Each product is assigned to a product class and is described on the basis of 
different, objective properties depending on the product classification. These in-
clude dimensions, power consumption, colour, etc. Synonyms or search terms that 
define the products make it easier to locate a particular class of products. In order to 
find a product article, it should not be necessary to know the manufacturer, model 
designation or product number. 
 
Scenarios were designed where contracting, purchasing and selling would be very 
easy, fast and most effective globally on a uniform digital database for product 
properties and their classification. This contains the exchange of multimedia elec-
tronic product and catalogue data between suppliers and their customers. Results are 
significant cost reductions in catalogue creation, in the exchange, input, and proc-
essing of electronic product data. 
 
One classification model that fulfils these requirements was developed in the 90s in 
the Netherlands. The Dutch Association of Electro-Technical Companies UNETO 
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(Unie van de elektrotechnische Ondernemers / Association of Electro-Technical 
Companies) developed ETIM, the Electro-Technical Information Model. So, ETIM 
describes a classification scheme for electric and electronic products. 
 
Already in the midst of the 80s, a German standardisation project "CAD standard 
parts library" was initiated within DIN. With emerging computing technologies it 
aimed at providing a uniform overall classification scheme called "Parts Library" 
valid for all kind of technical goods. Contributions to this standardisation activity 
came from different national as well as European funded R&D projects since the 
late 80s through the 1990s. 
 
On the initiative of BME, the German association for material management, pur-
chasing and logistics, BMEcat was developed as a specification which describes an 
exchange format for catalogues of electric and electronic goods, using the Extensi-
ble Markup Language XML for coding, via Internet. The XML-based BMEcat data 
format is used for the transfer of ETIM-classified products. 
 
Another classification system called eCl@ss was worked out by leading German 
companies in the chemical industry for their own requirements. eCl@ss is charac-
terised by a four-level hierarchical classification key with a keyword index consist-
ing of 12,000 terms. It is intended to depict the procurement markets for purchasers 
and to support engineers in development, planning, and maintenance. Since access 
is possible either via the hierarchy or through keywords, navigating through the 
classification system is easy for expert and non-expert users. A unique feature of 
eCl@ss is the integration of feature bars for describing materials and services. 
 
In contrast to ETIM, eCl@ss shows all purchased goods across all product assort-
ments, and describes products in the individual classes in detail with up to 300 fea-
tures. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


The situation is the following: for electronic B2B or B2C customers want catalogue 
data in an electronic format. Unfortunately, more than 160 different formats are 
used at the moment. Great numbers of personnel and daily work are needed in big 
enterprises to align the different catalogue data from different suppliers with their 
own data, i.e. data specification, data input, documentation etc. 
 
Therefore to simplify catalogue production on one hand and ordering and selling 
those catalogue products via Internet, 10 main wholesalers in the electric sector 
which hold about 85 to 90 % of the overall turnover in Germany started an initiative 
to get one agreed specification, i.e. a standard. The decision was to take the Nether-
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lands´ experience with the classification of UNETO. This specification was already 
used by one of the partners who took the lead at the beginning of the initiative. 
UNETO was established in 1981 to concentrate the energies of nine different asso-
ciations and to serve electro-technical companies. Currently, some 3,300 electro-
technical installation, retail, repair, and service firms are UNETO members. 
 
From 1995 to 1997, UNETO was the driving force behind the development of the 
ETIM classification model. The organisation manages the continuing development 
of the model in the Netherlands in co-operation with representatives from industry, 
commerce, and the trades.  
 
The Fraunhofer Institute for Industrial Engineering (Fraunhofer IAO) was asked as 
a "neutral" instance for a comparative study on existing classification schemes and a 
proposal.  
 
Backed on this "history", the aim of the German initiative was to establish a "pool" 
of partners who committed themselves to align their data formats with ETIM. To 
get an overall acceptance within the German market the consortium looked for the 
support with the appropriate company associations: Central Association of Electro-
technology and the Electronics Industry (ZVEI) e.V., the Central Association of 
German Electrical Trades (ZVEH) e.V., and the National Association of Electrical 
Wholesalers (VEG) e.V. 
 
In its second version, the ETIM classification model will be integrated into eCl@ss. 
A comparison of eCl@ss and ETIM shows that both database models are aimed in 
the same direction. So ETIM classified products will become a prominent (sub-)part 
of eCl@ss. 
 
BMEcat: 
 
At the end of 1998, there was a meeting of about 50 purchasing agents from differ-
ent companies, 14 of them were DAX30 (= German stockmarket index) companies. 
The meeting was initiated by the chief purchasing agent of Flughafen Frankfurt AG. 
He took up a trend for classification of goods which had its sources in the USA in 
about 1996. The aim was the automated capturing and conversion of the various 
catalogue data formats for electronic business processes.  
 
The aim of the meeting was to come to an agreement for a unique concept. Criteria 
were: freely available, free of licence fees and downloadable from the web.  
 
A research project was set up under the technical responsibility of the Fraunhofer 
IAO together with the University of Essen and the University of Linz, in co-
operation with BME Bundesverband Materialwirtschaft, Einkauf und Logistik e.V. 
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For the transfer of product data from multimedia catalogues, so-called DTD Data 
Type Definition should be specified on the base of XML. XML is used as the data 
description language of the Internet. XML data are generally accessible and trans-
ferable via Internet. 
 
OpenTrans: 
 
The last link in the chain was seen with the possibility for ordering of ETIM classi-
fied products, exchanged via BMEcat over the Internet. From there a following ini-
tiative was started called OpenTrans. The first "set" contained the definition of 8 
message formats. They were published in March 2001. 
 
At last, in October 2000, a funded transfer project was started called E-START. 
Partners are 9 SMEs together with Fraunhofer IAO. The aim is to prepare SMEs for 
e-commerce with ETIM and BMEcat as standard reference. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


There were no IPR affected with the development of ETIM or BMEcat. 


4. Description of the Standardisation Process  


In 1999, the planning of the appropriate project in Germany was started The main 
driver was OTRA which is a union of wholesalers set up to promote a standard. The 
basis for the creation and advanced development of a uniformly accepted ETIM 
standard was intended with the establishment of a standardisation process that in-
volves special interest groups. In Germany, standardisation committees are set up 
under the auspices of ETIM Deutschland e.V. 
 
In December 1999 the nine electrical products wholesalers and buying co-
operatives DEHA, EGG, EGR, ELTKONTOR, eltring-elgron, ETG J. Fröschl, i-
center, Sonepar, and Rexel joined together into the ETIM Deutschland e.V pooling 
agreement. In July 2000 they were joined by the tenth member, solar GmbH. The 
goal is to introduce ETIM as a uniform standard for describing electro-technical 
products and to establish a central clearing centre to provide product data to the 
electrical sector in Germany – and gradually throughout Europe. 
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ETIM Standardisation Committees in Germany: 
 
The ETIM standardisation committees have a two-level hierarchy. The highest au-
thority is the steering committee followed by various professional committees. Ini-
tially, the Fraunhofer IAO committees serve as independent authorities. The steer-
ing committee represents the main administrative authority within the standardisa-
tion process. It approves extensions and changes to the ETIM model and is respon-
sible for administration of the professional committees. It is staffed with representa-
tives from industry, trade organisations, and electrical product wholesalers. 
 
The professional committees are the technical organisers of the standardisation pro-
cess. They develop proposals for additions or revisions to the ETIM model and 
carry out a co-ordination process among the participating parties. A total of ten pro-
fessional committees are planned. These will be staffed with product experts from 
industry, wholesale commerce, and the trades. 
 
In the first phase, the special committees will focus on the complete ETIM model in 
order to approve a consolidated version. 
 
ETIM Clearing Centre: 
 
The product data from suppliers is input into a central Clearing Centre where it is 
compiled, formatted, assembled, and subjected to a quality review. 
 
This data is then furnished to participating electrical products wholesalers for pre-
paring their own printed catalogues, CD-ROMs, online catalogues, or new  
e-commerce applications. BMEcat is used as the exchange standard for this pur-
pose. 
 
As ETIM was only restricted to electric and electronic products, the ETIM associa-
tion looked for an integration of its classified items and structure within ecl@ss.  
 
The standardisation will be reached by wide usage. This is to be achieved by mak-
ing the specification freely available: suppliers get it for free. 
 
BMEcat: 
 
For the development and review of BMEcat an electronic Business Standardisation 
Committee (eBSC) was set up. Voting members are those from the user "commu-
nity"; software and consulting companies are welcome, but they get no vote in this 
committee. Their interest is the knowledge and experience about the very new is-
sues of the eBSC for the development and marketing of software for e-business. 
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Financing of the work is by sponsoring, mainly through software companies. No 
charges are taken from the – voting - members of the eBSC. 
 
So-called experts groups define and propose new specifications for DTDs on which 
the eBSC has to decide in plenary meetings which take place twice a year. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


ETIM was published as a branch-specific "standard" at the end of April, 2001, i.e. 
only 2 years after the projection of the standardisation project. 
 
ETIM became a registered trademark. Even though there are no real conflicts with 
IPR, another initiative called ecl@ss became important. ecl@ass claimed to provide 
a classification scheme for products of any branch accessible and open to anyone on 
the Web. An agreement was set up between the ETIM interest group and ecl@ss 
with the aim to incorporate ETIM classification schemes into the ecl@ss data files. 
This agreement is based on the fact that ETIM can already provide those classifica-
tion data which eCl@ss needs to fill its database. ETIM for its part gains free pro-
motion for its classification scheme through this co-operation. 
 
Already in November 1999, the year after the decisive meeting in Frankfurt/M, the 
first version of the catalogue data specification was published as BMEcat. More 
than 600 participants attended the official presentation of this first version. In 
March 2001, version 1.2 followed; i.e. the first version was stable for one year. 
 
In the meantime, BMEcat is used not only in Germany, but also Europe-wide. BME 
holds the trademark of BMEcat. The specification itself is freely available. 
 
It is planned to bring BMEcat into standards setting consortia like OASIS and W3C. 


6. Lessons to be learned 


The project was not started within official standardisation organisations such as 
DIN on the national, CEN on the European and ISO e.g. on the international level. 
The rules and the processes within those institutions were judged to take too long a 
time. 
 
The success of ETIM has several reasons: 
• There was a strong push from one main partner in the consortium. 
• There was no real new specification to develop but to start from a known base 


which had already stock and was used by one main partner. 
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At the start of BMEcat, making a standard was not the main objective. In case of 
that they looked for a way to save the daily work for data acquisition and conver-
sion. BMEcat became a de facto standard because of the international partners e.g. 
Siemens which informed and required their supplier firms to use BMEcat for data 
exchange. The advantage of BMEcat was its simplicity; in the first step it covered 
only articles for office equipment with simple descriptions. These descriptions 
could be easily extended. 
 
Status:  
 
With the initiative of BME, ETIM was developed for the industrial electric sector 
for the classification of electric and electronic goods. BMEcat was defined as an 
exchange format for catalogue products based on the classification scheme ETIM. 
OpenTrans defines message formats for ordering catalogue products via Internet. E-
START is to promote and to validate the concept within SMEs. 
 
BMEcat is a registered trademark which is held by BME. The Fraunhofer IAO to-
gether with the other university institutes have the copyright; i.e. only those ver-
sions of the specifications published by the named authors are valid. 
 
The success of ETIM and BMEcat is seen against the background that all relevant 
partners have been addressed very early with the aim to have a broad acceptance of 
the project from the very beginning. Especially the appropriate industry associations 
e.g. ZVEI, ZVEH and VDE were asked for the promotion and support among their 
members. Along with that backing there was a great part of publishing activities and 
individual promotion in companies by the researchers and responsible persons 
within BME. 
 
One remarkable advantage of ETIM over the concept of "Parts Library" which is 
standardised within CEN (EN 13584) and DIN (DIN 4000-series) is the – relatively 
- free access and the change management through Internet. 
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3.10 Case Study: Fieldbus 
Bruno Rixius 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


For the data communication in factory process automation, the so called field level, 
a very simple technology is needed with restricted features. Main requirements are: 
 
• Signal wiring costs are cut significantly 
• Many devices can be installed directly on the bus system 
• Bi-directional communication between devices of different manufacturers 
• High data rate throughput 
• Low price 
 
The idea for one single interface came up with the promotion of CIM (Computer 
Integrated Manufacturing). It was due to the fact that the market was very diversi-
fied; as well a lot of proprietary interface solutions with the automation components 
existed. Especially SMEs could not afford the cost for the implementation of real 
CIM systems: because of the complexity of automation tasks different components 
from different suppliers were needed. The communication became nearly impossi-
ble, i.e. inadequate to the automation tasks with respect e.g. to velocity of data 
transfer because of the different protocols despite the highly demanding market for 
those automation components. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


As none of the component suppliers could make significant return on investment, 
awareness in industry grew that CIM could only become reality if there was one 
standard bus system. Therefore, three German supplier companies started an initia-
tive in 1987 for a common concept on a national basis. This initiative lead to the 
foundation of a "Verbundprojekt" Fieldbus in Germany, comprising 13 companies 
and 5 R&D institutions. The R&D project got some funding from the German Fed-
eral Ministry of Research and Technology for 3 years (1987-1990). 
 
The project partners committed clearly that the aim was a vendor-independent, open 
field bus standard for a wide range of applications in manufacturing and process 
automation. 
 
Already during the German R&D project, i.e. in 1989, the interest group 
PROFIBUS Nutzer Organisation (PNO) was established. This group is still very 
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active even on an international level: PROFIBUS International is the umbrella or-
ganisation for all PROFIBUS User Organisations world-wide and has engaged 
PROFIBUS Nutzerorganisation, Germany to establish Technical Committees and 
Working Groups in order to define and maintain the open and vendor-independent 
PROFIBUS technology. 
 
In parallel to the project, one major German company initiated a standardisation 
project on international level within IEC under the heading Process bus. 
 
Vendor-independence and openness were ensured by the international standards 
IEC 61158, EN 50170 and EN 50254. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


Before the project start there was a patent on a certain procedure, the Token-passing 
procedure, held by one project partner. This patent was given free to the partner 
within the German R&D project. 
 
Other patents were not affected by the standard. But there were patents claimed 
within products which used the standard. 


4. Description of the Standardisation Process  


The result of the German R&D project was the first draft of the DIN 19245, the 
PROFIBUS (PROcess Field BUS) standard, part 1 and 2. It was published at the 
beginning of 1991, less than one year after the official end of the R&D project. It 
became EN 50 170 in July 1996. 
 
DIN 19245, Part 3, PROFIBUS-DP was defined 1993. 
 
The specification of the PROFIBUS standard was already completed in 1990 (com-
prising 600 pages), i.e. from the end of the R&D project within only 3 years. Com-
parable standardisation projects take about 4 to 6 years at least. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


As other national projects had started (e.g. FIP in France), the PROFIBUS proposal 
competed on international level with the outcome of those projects. Meanwhile the 
fieldbus standard IEC 61138 comprises up to 8 different fieldbus "type" specifica-
tions which reveal originally national proposals and are not necessarily compatible 
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with each other.103 It can be assumed that real "standardisation" – i.e. consensus 
over one common specification – failed because the relevant actors were satisfied 
with their market share on control units or felt strong enough to hold his respective 
position. On the other hand, a lot of units were already in industrial use so that a 
change in technology would be very expensive – and give the competitors a chance 
to take over other's market share 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


Although the technical specification was finished after 3 years of research and was 
successfully implemented in a national standard (DIN19245), followed by the 
European EN 1570, it could not repeat the success in the international standardisa-
tion arena. It failed international acceptance as there were competing proposals.  
 
One could conclude that national standardisation in this technical field with world-
wide acting competitors will not succeed. 
 
Obviously, each of the partners in the international standardisation process felt 
strong enough to stand his proposal against the others. Assumptions on reasons for 
this strategy may be: 
 
• the standardisation process started too late; investment in development and pro-


duction of control units was already very high; 
• the market was already well partitioned; 
• other unknown motives. 
 
This could be an interesting investigation why actors take part in standardisation, 
but in reality do not standardise. 


                                                 
103 At the time when the standard comprises six different “types”, some called it derogatorily a 


“Sixpack”. 
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3.11 Case Study: TETRA 
Eric Iversen 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


Terrestrial Trunked Radio (TETRA104) is a digital land-based mobile radio com-
munications system that was elaborated at ETSI during the 1990s. The technology 
is based on a trunking idea. Basically, TETRA pools channel-capacity in defined 
radio-bands and allocates them on demand to mobile individuals among a defined-
set of users.  
 
Tetra provides a digital platform for mobile communications network applications 
which can be tailored to the operational requirements of well-defined groups of dis-
tributed workers. TETRA networks can carry both voice, data and combined sig-
nals. It can be used in Trunked mode or Direct mode, without going through the 
trunked backbone. Within the set of users, TETRA offers point-to-point or point-to-
multipoint communications, quick call set-up times, and robust security options. It 
uses a similar TDMA (time divided multiple access) channel allocation system to 
that GSM does. As opposed to GSM however, difficulties in securing bandwidth in 
different countries have resulted in a cumbersome situation in which six bands105 
are defined for TETRA. 
 
TETRA addresses three overlapping application areas or markets: private mobile 
radio networks (PMR), public access mobile radio (PAMR) as well as public-safety 
networks with application for police or fire-rescue. According to TETRA's own 
promotional literature, the total market will be worth an estimated $5.6 billion in 
2002, with TETRA technology making up 30% of it.106 Since 1997, it is claimed 
that up to 2.5 billion euro in contracts and commitments have been generated by the 
TETRA standards. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


During its long and comprehensive development, TETRA involved a wide range of 
participants. The TETRA Forum boasts that over 150 representatives became in-


                                                 
104  Originally Trans-European Trunked Radio. 


105  For civil systems in Europe the frequency bands 410-430 MHz,  870-876 MHz / 915-921 MHz, 
450-470 MHz, 385-390 MHz / 395-399,9 MHz,  have been allocated for TETRA by the ERC 
Decision (96)04. 


106  TETRA MoU Association. Wireless Communications for Professional Users. 
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volved in the various technical working groups that elaborated the standards. In 
general, three important sets of interests were involved: network operators, equip-
ment manufacturers, and users. In addition there were the interests of ETSI and of 
the EU Commission who together initiated the standardisation process.107 
 
One general aspect about the participating interests was their wide diversity. This 
heterogeneity was tied to the fact that the TETRA standards have attempted to cater 
to three markets with widely different needs: the PAMR, the PMR and, as an dis-
tinct category, the Public Safety Networks. The PAMR case is the only one in 
which the user is distinct from the network operator. The network owners and op-
erators had quite distinct preferences with regards to key questions such as capacity 
and other requirements, making it particularly difficult to please most of the partici-
pants most of the time. The necessity of balancing between the various interests as 
the standards developed and grew, gained momentum and lost it, made the TETRA 
standardisation process particularly charged strategically. IPR played a role here.  
 
In general, a common standard was seen as a way to address concerns for interop-
erability between networks which tend to be fragmented. On the one hand, a com-
mon standard would benefit commercial network-operators afraid of the expense of 
an emerging de facto, proprietary standard. On the other, a majority of manufactur-
ers would also welcome a common standard to open and extend the market. 
 
We review the four main actors with regard to these markets:  
 


• The market for Public Access Mobile Radio is a market that grew up in ur-
ban areas in order to deal with the growing congestion of the PMRs (see be-
low). These are owned and operated by commercial network owners-not 
least national telecom operators. It was these powerful actors that initially 
were the driving force behind the standardisation process, propelled by 
overoptimistic forecasts concerning the growth of these markets. PAMR op-
erators were interested in a standard solution in order to reduce the cost of 
equipment procurement. PAMR users were interested in the costs of ser-
vices as well as functionality. The TETRA standards have so far had far less 
impact on the PAMR market than originally hoped.  


                                                 
107 ETSI itself, which it is reported went to extraordinary lengths to promote a successful set of 


standards. As the initiator, the European Community also played an important role early on in 
the process, and was interested in promoting the standards for application in the frame of the 
Schengen Agreement. It should be noted that the Commission's support was less direct than in 
the GSM case, for two main reasons: the WTO Agreement as well as its promotion of the PAS 
procedure meant that the Commission did not give TETRA its unequivocal support in the rival-
ry with Tetrapol standards. Indeed, the Commission has shown itself as encouraging a reconci-
liation with Tetropol: work with this continues despite the fact that the PAS application was re-
jected by the ETSI General Assembly. 
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• The market for Private Mobile Radio (PMR) involves the traditional mobile 
communication networks which are owned and operated by the user: these 
may be wide area networks for the fleets of transportation companies or sin-
gle site for communication within large factories, mines or airports. As one 
set of actors, the Owners/Operators of PMRs were in many cases satisfied 
with their existing systems. According to Bekkers (2000), TETRA is over-
specified for this market, which is by far the most important radio commu-
nications market in Europe.  


• Public safety networks are actually a subcategory of PMRs owing to the fact 
that the police and fire-rescue departments tend to own and operate their 
networks themselves. However, public safety networks, including those for 
non-combatant military use, can be said to make up their own market be-
cause they have distinct requirements and because they are important. In 
light of the Schengen Agreement as well as multinational peace-keeping ef-
forts, TETRA has grown in importance for these Public safety networks, 
which have managed to integrate many of their needs into the final specifi-
cations. There have been some hopes that TETRA could be combined with 
an American standard (APCO). This would allow dual-mode terminals to 
target public safety networks globally, although the reluctance of one key 
manufacturer (Motorola) in both standards to license TETRA-related IPR in 
the US seems to undermine this possibility (cf. the GSM case). 


• The most important population in our context is that of the equipment manu-
facturers. Competition between manufacturers of terminals and other infra-
structure and between manufacturers of sub-technologies such as the speech 
coder, laid the basis for the IPR conflicts we will look at. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


As of today, 84 patents have been declared to ETSI as being essential for the 
TETRA standard. Since patent families are not systematically excluded here, the 
number of seminal patents is somewhat smaller: Bekkers (2000) lists 23 such pat-
ents. These are primarily found at the radio interface, where Motorola, Marconi and 
Alcatel Alsthom declared patents. Others are spread between technologies related to 
traffic management (priority calls, roaming, group calls, etc.). In addition, two pat-
ents involve the voice-coding technology. (Thomson-CFS: today the Thales Group) 
 
The declared patents indicate a couple of salient factors about the dynamics of the 
IPR conflicts here. Here as elsewhere (cf. GSM) it is the equipment manufacturers 
that hold the IPR rights. What helps to make this concentration interesting in the 
TETRA case is that a variety of users become more and more instrumental in defin-
ing the standards. Thus the dominance of public network operators is diminished in 
the TETRA case, in turn reducing the traditional tension between the network op-
erators and equipment manufacturers. 
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TETRA also shares with the GSM case the key participation of Motorola. This US-
based multinational is again important here because, in addition to playing a key 
role in the European standardisation process, it is very well established in its home 
market. This is important in light of hopes (for some) that TETRA might merge 
with the US standards for public safety networks in such a way as to lay the basis 
for a global standard. Whatever the merits of such hopes, Motorola clearly does not 
want to lose control of licensing-policy in its home market: in TETRA as elsewhere 
it shows itself reticent about extending European licenses to the US.  
 
Although the TETRA case raises issues that are reminiscent of the GSM case, its 
unique aspects lay elsewhere. We will see that, in the TETRA case, the first IPR 
conflict emerges not inwardly, but vis-à-vis a consortia standard that split out of the 
TETRA work. A second conflict (speech-coder) that arises does not actually in-
volve patents: instead it involves copyrights and it raises procedural questions in 
ETSI. This second conflict is indeed found within the TETRA standard, but here it 
emerges not between the supply and the demand side, but within the supply-side. 
(speech-coders). There is a also a geographic dimension here, as the conflict in-
volves a small US company. 


4. Description of the Standardisation Process108 


The TETRA standard was initiated in 1988 with the active participation of the EU 
Commission109. In the glow of the GSM standards, the mobile sector was forecast 
to have great growth potential especially for PAMR. A choice had to be made at an 
early stage between a full compatibility standard and something more like a per-
formance standard which would allow different systems to coexist within the same 
frequency band. The TETRA story is about how the standardisation process tended 
towards a comprehensive solution, taking the better part of a decade to finalise.  
 
There are several salient features about the standardisation process that are relevant 
to the IPR conflicts that arose. The first is the time-span involved. The development 
phase began in the early 1990s and reached its adoption phase in 1997. An updated 
version was then released in September 2000 under the name TETRA Release 2. 
The second release effectively ended the development phase more than a decade 
after the EU Commission initiated the process together with ETSI under the name 
Mobile Digital Trunked Radio Systems (MDTRS).  
 
The long gestation period had less to do with the complexity of the technologies 
(most were in the process of crystallising into market standards already) than with 


                                                 
108  Much of this section follows Bekkers (2000).  


109  The Commission however refrained from regulating dedicated bandwidth across the EU area. 







 171


mustering and maintaining momentum in the strategic positioning of the standard. 
The standardisation process shifted orientation several times as expectations 
changed. The orientation of the standard shifted from PAMR, to PMR before it ul-
timately gravitated to public safety networks. The different orientations assumed by 
TETRA reflected active areas of interest in the process at the same time as it condi-
tioned the commitment of different actors to the process. This is a second feature of 
the standards process that helped activate the IPR conflicts we find here. A third 
salient feature involved the tendency for the protracted standardisation process to 
gravitate towards comprehensive solutions. As TETRA grew to encompass the 
three different markets, whose actors had very different requirements, extensive 
system-level specifications were made. Although this fit certain interests, it was not 
a choice that suited all of the heterogeneous interests involved. 
 
In addition, several more specific cross-roads were encountered during the stan-
dardisation process. One specifically technical question involved the position packet 
switched data solution (Packet Data Optimised) would play in the TETRA stan-
dards.110 At one point in the process, prospects of data services that this emerging 
technology then promised briefly rekindled enthusiasm in the TETRA standards.  
 
However, clearly the most important technical choice involved the central air inter-
face. This turned into a divisive choice between the benefits of a TMDA solution 
and one based on a frequency division multiple access (FDMA) system.111 Each 
channel allocation system held benefits and costs, especially when seen from differ-
ent perspectives. In 1994, the choice landed on a TDMA solution. It was especially 
important in our connection because it was at this juncture that Mantra, supported 
by other actors (notably Siemens), left the TETRA process in order to pursue a fo-
rum standard based on FDMA. Based on a technology developed for French Police 
in 1992, the Tetrapol standards partially compete with TETRA on the market. 
 
The rivalry between TETRA and Tetrapol led to one situation in which IPR briefly 
became an issue. The other situation involved the choice of the speech-coder. Here 
the competition between two companies, DVSI (US) and Thomson/CFS (FR), and 
the strategies surrounding them, produced a more dramatic IPR conflict, as we will 
discuss below. 
 
A final factor which helped resurrect waning interest in the TETRA standards was 
not technical at all: it had to do with the Schengen Agreement. Police forces and 


                                                 
110  Maintaining TETRA’s base 28kbit/s transmission rate has made TETRA an unappealing choice 


for data-users as other options materialized. PDO solutions have continued to advance in the 
TETRA rubric and work has continued on parallel specifications under the name Digitial Ad-
vanced Wireless Service (DAWS)  


111  A comparison between the TETRA and the US APCO-25 standards provides a look at the tech-
nical questions  and competing merits http://www.dot.state.mn.us/oec/Projects/800/tetra.pdf 
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other governmental security organisations across Europe came to see possibilities in 
TETRA. There were several apparent advantages: TETRA could provide for inter-
operable trans-Schengen networks for secure communications capable of voice and 
data and of roaming through the area. Political commitment to Schengen also meant 
financial support which was necessary for reorienting and finalising the standards. It 
also meant police and security force representatives became active in the process. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


A. Standard versus Standard:  
 
The first central fault line divided those actor-interests who supported a TDMA 
solution from those who supported a FDMA solution. A seemingly strong contin-
gent that included the German government as well as a strong set of manufactur-
ers112 advocated an FDMA solution, at least for the PMR and public safety net-
works. Others were against splitting the TETRA standard into two flavours: one for 
PAMRs and one for PMRs and public safety networks. An important consideration 
here was apparently that a split standard might invite competition from outside 
standards, although the premises for this concern are not known. 
 
The supporters of a TDMA-based solution prevailed under circumstances which 
remain unclear. This choice led to the desertion of TETRA by Bosch, Matra and 
others. This dissension in turn led to the creation of a partially competing forum 
standard around Matra's technology. The resulting Tetrapol standard then attempted 
unsuccessfully to be accepted by ETSI in parallel with TETRA via the publicly 
available specification (PAS) procedure. More recently, the Tetrapol forum also 
initiated a legal case that challenges public procurement procedures (e.g. in the UK) 
which refer exclusively to TETRA. 
 
As the ensuing strategic fight indicates, the breaking off of Tetrapol group was not 
welcomed by supporters of the TETRA standard, since it was seen to potentially 
undermine its possibility of success. A strategic game ensued in order to head off 
any potential competition between the standards. IPR became an issue at one point 
in this scuffle. In the context of this rivalry, there were first unsuccessful attempts to 
re-enlist key members of the splinter group (Matra) into the TETRA work. Tetrapol, 
which maintained high-level support, continued to pursue a parallel process in order 
for Tetrapol to be recognised by ETSI as standard through the PAS procedure.  
 
Given the positioning that was going on, it is not surprising that one TETRA sup-
porter claimed essential patents for the Tetrapol standards (cf. Bekkers, p. 432). 


                                                 
112 Consisting of  Bosch, AEG, Alcatel, Matra, Motorola, Nokia, and Rohde & Swartz. 
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Unconfirmed reports say that about a dozen patents were claimed here. In the end, 
the claim proved to be unfounded according to Bekkers (2000). Nonetheless, a cou-
ple of important considerations are raised. The first is what would have occurred if 
an actor pushed the claim. The actor could then effectively block Tetrapol's PAS 
candidacy. It would seem that since the standard originated without ETSI, the actor 
would apparently not be held to the same guidelines in ETSI with regards to how 
IPR should be exercised. A second consideration is whether the claim itself was 
enough to delay or otherwise influence voting about the PAS application in ETSI's 
General Assembly.  
 
B. Copyright Conflict 
 
In the TETRA case the main IPR conflict involved the choice of the speech-coder 
for the standard. A series of remarkable and seemingly irregular events arose in the 
choice of this technology. Here a technology was chosen on the basis of a competi-
tive testing procedure in ETSI. The winning technology here was a speech-coder 
developed by DVSI, a small US firm that incidentally also supplied the speech-
coder for the US APCO standard.  
 
The DVSI speech-coder was covered by IPR but its licensing conditions were 
deemed fair, reasonable and non-discriminatory by ETSI. In the next step, DVSI 
was then asked to lay open its source code (copyright protected) as an added condi-
tion for having it integrated into the TETRA standard. The substantial basis for this 
condition remains unclear. What is clear is that DVSI was not willing to lay open its 
source code113 although it was willing to make concessions that would allow third-
party software to be developed. Apparently, this move was anticipated by other ac-
tors in the TETRA, and it was used to argue for the rejection of the DVSI speech-
coder. In a vote of the General Assembly the call for rejection was heeded and the 
technology of a French firm (Thomson CSF, now the Thales Group) was chosen 
instead.  
 
According to reports (written up in Bekkers, 2000), DVSI claims that a rival sup-
plier was behind the unorthodox demand for laying open its source code. DVSI 
challenged two other substantial elements of this way this was handled in ETSI: 
one, it questioned whether publishing full source codes is called for in the ETSI 
framework; and two, it claimed that irregularities arose during the voting proce-
dures of the Technical Assembly. In 1995, interviews indicated that DVSI was go-
ing to take this case to court—although no documentation remains about such plans. 
This indicates in turn that, in the final analysis, the case did not go to court. What 
did materialise was a discussion within ETSI about these issues, in which the 


                                                 
113 Being a small company, DVSI claimed ‚crown jewel’ status for the source code, which is rec-


ognised by the ETSI IPR policy.   
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chairman of the Technical Assembly conceded that full source codes were not re-
quired in ETSI and that the voting process was not ideal. 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


TETRA is another case in which a comprehensive set of standards takes a long time 
to develop, and runs into IPR conflicts. In general, IPR conflicts tend to arise under 
these conditions, especially as high-visibility standards invite strategic positioning 
between relevant actor interests. The question of how comprehensive standards are 
should be thoroughly considered, at least with regards to reducing IPR conflicts.  
 
Furthermore, the TETRA case illustrates two new areas in which IPR can play sig-
nificant roles in the development of committee standards. First, the TETRA case 
introduces the question of how IPR may be used in rivalries between overlapping 
standards. Particularly, it raises the question of how IPR are treated in the frame-
work of ETSI's PAS procedure. In general, candidate PAS are expected to comple-
ment standards that ETSI elaborates itself. The IPR held by individual interests can 
seemingly pre-empt a more central decision about what technology can "align with 
and complement existing or foreseen ETSI work programme." It is recommended 
that this question be considered for closer study.  
 
TETRA also illustrates for the first time in practice that patents are not the only type 
of IPR which are topical in the context of standardisation. The conflict that arose 
here points out a situation in which there was apparent confusion about how to deal 
with issues related—in this case— to copyrights. This confusion had consequences 
for the standard and for individual actors.  
 
Both areas raise questions about how issues are dealt with by the standards devel-
opment organisation. The conflicts that arose here are not directly dealt with in the 
bylaws of the standards development organisation in question. It is recommended 
that best practices should be studied in different SDO settings to see how strategic 
questions which involve IPR are dealt with.  
 
The case further indicates that the possibility to amicably pool IPR is problematic in 
cases like this where technological solutions are relatively mature and where clear 
rivalries exist. It also shows that small players, such as DVSI, might convincingly 
argue that their IPR are ‘crown jewels', and that their IPR therefore cannot be 
pooled. The crown jewel exception is recognised by ETSI. An equitable evaluation 
of the licensing terms is therefore called for. Voting procedures should be likewise 
clear-cut. 
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3.12 Case Study: Controller Area Network (CAN) 
Bruno Rixius 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


For 20 years, world-wide car manufacturers and suppliers were already occupied 
with the topic of networks in automobile vehicles. The amount of electronics in the 
automobile rapidly grew, due to the increased request for reduced consumption, 
reduced air pollution, better performance and for increased security, etc. Thus the 
increased demands go to communication between the electronic control units.  
 
The main factors driving the development of communication networks in distrib-
uted-controller systems are increased functionality, legislation and better system 
performance in vehicle applications. To fulfil requirements such as increasing data 
rate, vehicle life and reliability, vehicle manufacturers need efficient coupling of 
subsystems by an error-tolerant bus system. The standardised linear bus architecture 
of the controller-area network (CAN) fulfils high-end automotive demands. It can 
be used as an embedded or open system for all industrial applications focusing on 
high configuration flexibility, real-time functionality at high transmission rates and 
error correction. 
 
Application-specific hardware implementations from different chip providers can 
take over the communication part of system design and offer the systems engineer 
full advantage of the CAN possibilities at reasonable cost.  
 
The Controller Area Network CAN is an interface protocol for a high speed data 
communication in the vehicle (data exchange between electronic control units) and 
also for the communication of on board diagnostic data (OBD). In Europe and in 
the USA are existing legal interface requirements exist for this on board diagnosis 
in motor vehicles for the detection of exhaust values and the identification of error 
codes. Any car in the USA, Japan and - since January 2000 - in Europe must have 
this interface to indicate specific stipulated error codes. CAN with its specific emis-
sion-related description in ISO 15764-4 will be the only allowed communication 
protocol world-wide from 2008 on (decision already taken in Europe, USA and 
Japan.) 
 
The advantage of CAN compared to other competing interface protocols was its 
ability also for high data rate transmission. As it was also conceived for the diagno-
sis of environment and safety data, according to the future European and USA legal 
requirements, it could and will be used in a very broad field of applications.  
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The automobile industry uses this bus technology in a very large number of items - 
the world-wide automobile production was estimated at more than 35 million vehi-
cles per year. 
 
CAN is increasingly being used also in industrial field-bus systems. Examples of 
non-automotive installations are medical electronics, machine tools, robotics, build-
ing-services management systems, textile machines, long-distance and local trans-
port systems, elevators and electric stairways, testbenches and car-wash systems. 
 
Meanwhile, regular CAN conferences take place at international level; the next one 
will be in the USA, organised by the German company CiA (CAN in Automation 
GmbH). 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


The specification of the CAN started as a project of an industrial consortium in 
1985; no research institutes were involved. 
 
Already at the end of the 1980s and the beginning of the 1990s, Bosch contacted 
very early leading semiconductor companies e.g. Intel, Motorola, Philips. Together 
they looked for the implementation of CAN specifications and its functionality in 
hardware. So the concept of CAN was developed in parallel with the products. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


Bosch holds a patent on the basic technology. Other companies – mainly semicon-
ductor companies – hold patents on semiconductor related issues, which are not 
essential to the specifications of the standards. 


4. Description of the Standardisation Process 


Standardisation of protocols for diagnosis was backed by an experience from the 
early 1970s (e.g. ISO 9141). It was based to nearly 100 % on European expertise. 
The relevant ISO Working Group "Data Communication/Diagnosis" was active for 
more than 25 years. The standardisation of CAN itself started in 1989.  
 
At the beginning, it faced a lot of difficulties for a period of about 4 to 5 years. The 
concept of CAN was in competition with approaches of the Vehicle Area Network 
(VAN) and the Society of Automotive Engineers (SAE J1850) which were favoured 
by France and the USA. VAN was the issue of a publicly funded project in France. 
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The conflicting interests between CAN, VAN and SAE J1850 were solved by an 
incorporation of CAN, VAN, and J1850 in the same standard with different parts 
for low speed data rates (ISO 11519), and specifying only CAN for high speed data 
transfer in a separate standard (ISO 11898).  
 
Based on the specifications of CAN an operating system was also developed, which 
is named OSEK/VDX (ISO 17356). The name derived from the German phrase for 
"open system and interface for in-car electronics" and the French, "vehicle distrib-
uted executive". The design objective for OSEK/VDX was to specify a product 
within the code size and performance constraints of embedded automotive applica-
tions. For certain functionalities, connectivity is required between telematics sys-
tems and CAN buses. This type of functionality can be addressed by implementing 
the OSEK/VDX COM layer. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


The main standard was published as ISO 11898 in 1993. Bosch holds one basic 
patent; it had been licensed to semiconductor companies at very fair conditions (i.e. 
a few cents/CAN chip) which is in accordance with the ISO rules for incorporating 
patents in ISO standards. This was done on the assumption that the market for the 
hardware components would be global.  
 
At the moment, ISO 11898 is being reviewed and will be newly republished now 
with 3 more parts. It is expected that from the year 2008 on the only legally ac-
cepted protocol standard for ODB is ISO DIS 15765-4 which is based on CAN. 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


Standardisation was a primary goal for the European companies in order to enter the 
US market. The main push came through US legislation concerning OBD. The suc-
cess for the European companies, esp. Bosch/Germany was based on the very early 
cooperation with hardware industry. 
 
The actors and experts in the ISO committee knew each other very well over many 
years in the standardisation body. So much of the success is due to the confidence 
among those "high level" experts. For example, the automotive community (Europe, 
USA, Japan) already uses commonly accepted Working Drafts (WD) in a very early 
stage for implementation in the vehicles, without waiting till a Draft International 
Standard (DIS), Final Draft International Standard (FDIS), or an International Stan-
dard (IS) is published. 







 178


3.13 Case Study: Aluminium Alloys for Low Weight    
 Vehicle Construction 
John Sillwood 


1. Description of the Technology and its Possible Impact for New 
Products or Processes 


The case study concerns a group of projects funded within the European Framework 
Programmes with the overall aim of lessening the environmental effect of vehicles 
by weight reduction using aluminium and magnesium alloys. 
 
Before these materials can be used commercially in volume manufacture, a number 
of problems need to be addressed, i.e. the cost of the light alloy components, includ-
ing materials and manufacture, dynamic performance at reduced weight and thick-
ness, consistency and durability. Work in this area has continued through Frame-
work 3 to Framework 5 and this case study focuses on a thematic network funded in 
Framework 4 in the Brite-Euram 3 Programme, "Action on Low Weight Automo-
tive Technologies", FLOAT, which clustered three projects funded in Framework 2 
in the Brite-Euram 2 Programme. It brought together projects concerned with alu-
minium and magnesium casting, sheet metal technologies including shaping and 
joining, surface treatment and design. The overall and ongoing European activity on 
reducing CO2 emissions in vehicles, which also includes powertrain technologies, 
followed collaborative developments elsewhere, e.g. the "Programme for New Gen-
eration Vehicles" (PNGV) in the United States and similar activities in Japan, in 
order to maintain the competitive position of the European vehicle industry for en-
vironmentally friendly vehicles. 
 
A specific role of the network, in addition to co-ordinating the individual projects 
was to develop a techno-economic analysis of the possible combinations to estab-
lish a matrix of possibilities and a virtual concept for a low weight vehicle, whilst 
maintaining safety performance. 
 
The use of aluminium alloys in vehicles is not new, but in the past it has been re-
stricted to low volume production in niche markets where price differentials are of 
less concern. The challenge is to develop materials and production technologies to 
be competitive in high volume markets, where price is still the major concern. It is 
unlikely that the mass consumer will ever be prepared to pay a premium for envi-
ronmental friendliness alone and, until such time as legislation comes into force, the 
use of light alloys in vehicles will be subject to market pressure from steel which is 
continually progressing towards lighter structures. Even in the case of legislation 
being put into place, the market will still favour those manufacturers that are able to 
produce an acceptable product at the lowest cost. 
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The three projects which formed this cluster were: 
 


• Low Weight Vehicle – Manufacturing Aspects of Aluminium Structures, 
Brite-Euram 2, 


• Low Weight Vehicle – Design of Aluminium Alloy Body Structures, Brite-
Euram 2, 


• Low Weight Vehicle – Properties of Aluminium Alloys for Body Structures, 
Brite-Euram 2. 


 
As far as standardisation activities are concerned, the "Low Weight Vehicle – De-
sign of Aluminium Alloy Body Structures" project above undertook to develop de-
sign guidelines for: 
 


• aluminium profile designs, 
• direct welded nodes, 
• sheet fabricated nodes, 
• aluminium cast nodes, 
• large scale sub-assemblies, 
• integration of power train, panels and trim into a spaceframe, 
• acoustically optimised aluminium related construction, 


 
and to establish: 
 


• a system for major repair damage of an aluminium spaceframe an environ-
mental ecobalance for aluminium spaceframe vehicles. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


The European automotive manufacturers involved in the individual projects in-
cluded in the cluster were BMW, Daimler-Benz, Fiat, Renault, Peugeot Citroën, 
Rover and Volvo, although not all of the companies were present in every project. 
Other partners included supply chain companies, technology suppliers and research 
organisations with the relevant knowledge base for the individual projects. 
 
The motivation for collaboration was clearly concerned with the economics of risk 
sharing for undertaking research on these new concepts for vehicle construction 
technologies, although it is interesting to note that VW were not present in the con-
sortia as they have a lead in the development of aluminium body vehicles through 
the development of the Audi A2 and A8 models and would have gained limited 
benefit from collaboration. 
 
Another factor worthy of note is that since the conception of the earliest projects the 
structure of the European industry has changed, i.e. Daimler is now Daimler-
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Chrysler, Volvo is now owned by Ford, and Land Rover, originally part of Rover 
Group, is now also owned by Ford. Chrysler and Ford are two of the companies, 
along with General Motors, involved in the PNGV programme in the USA. It is 
therefore almost inevitable that there will be a diffusion of technologies in both di-
rections between Europe and the USA. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


As far as these particular developments are concerned, companies viewed the re-
search as being at the pre-competitive stage and were willing to share results among 
the participants, including the suppliers. There are also benefits to be gained by 
sharing IPR with suppliers in order that a critical mass within the industry develops 
for the provision of materials and components through the supply side, i.e. no lock-
in strategies for suppliers to a particular customer, with greater incentives for sup-
pliers to invest if the technology can be used for a number of different OEM cus-
tomers. The same philosophy also benefits the OEMs, in that the suppliers are not 
reliant solely on one customer and the supply side is economically more sustain-
able. 
 
In contrast to the above, it is understood that VW through Audi entered into exclu-
sive 2-year agreements with their suppliers while undertaking their own develop-
ments in this technology, with the rationale that the suppliers needed some guaran-
tee of a market and the OEM was assured of a lead in the technology in return for 
its investment. 


4. Description of the Standardisation Process  


As noted in Section 1 above, the major output of one of the projects in the network 
was to prepare informal guidelines for designing with aluminium alloys. These 
guidelines were presented to all members of the projects involved in the network at 
a meeting in Frankfurt at the end of the project and no restrictions were placed on 
using these guidelines within the commercial environment of each of the project 
partners. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


The standardisation process in this case was not formal and at this early stage in the 
development it represented a general understanding of the ground rules for design 
and manufacture in order that the partners could further develop the technologies 
within the competitive environment. The opinion of the co-ordinator of the FLOAT 
cluster was that in general the standards used within the manufacturing environment 
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of the automotive industry were internal to a particular company, while referring to 
national and international compliance standards. 
 
The supply of aluminium materials may cause some conflicts, as the industry is not 
as mature as the steel industry where standard grades can be obtained from many 
different sources. The industry would prefer to use standard materials grades rather 
than proprietary products. 
 
Within Key Action 3 of the Framework 5 Growth Programme on Surface Transport 
Technologies, the means of participation have been split into two groups: the devel-
opment of critical technologies and technology integration and validation through 
the introduction of "technology platforms", where for the latter individual technol-
ogy developments are brought together and integrated into an engineering concept. 
These activities are closer to market and IPR issues are more likely to be a problem. 
In most cases forming vertically integrated groupings within existing supply chains 
has avoided the problem. 
 
An area where standards development has been undertaken within the automotive 
area of the Framework Programme is in the measurement of particles in vehicle 
exhausts, necessary for both petrol and diesel engines. Means of measurement, what 
to measure, e.g. particle size and distribution, and means of manufacture in order to 
introduce the functionality required for the measurement methods adopted have to 
be agreed. However, it is understood that there have been no conflicts raised over 
IPR issues during the progress of this project.  
 
In other areas, demand for standards in the automotive industry exists where infra-
structural developments are needed in parallel with in-vehicle developments, e.g. in 
the case of telematics developments such as anti-collision and guidance technolo-
gies where systems need to be developed to comply with a common technology 
platform. In this respect there is commonality with the communications sector. 
 
Another example where potential conflicts are likely to develop in the future is in 
fuel cell technology, where an infrastructure for supply will need to be established 
in order for the market to operate effectively.  


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


Within the pre-competitive environment of these projects there did not appear to be 
any conflicts with sharing of information for preparing guidelines for design within 
the project consortium. Indeed, there appears to be positive advantages in sharing 
IPR in certain circumstances to provide the confidence within the supply chain for 
investment in new technologies. 
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3.14 Case Study: Lifing Methods for Components  
  Operating Under Creep-Plastic  
  Loading Conditions and Thermo- 
  mechanical Fatigue Testing 
 John Sillwood 


1.  Description of the Technology and its Possible Impact for New   
 Products or Processes 


This case study is based on two Framework Projects: (CPLIFE), a Brite-Euram III 
project on lifing methods for components operating under creep-plastic loading 
conditions, focusing on the combustion chamber of gas turbine engines and a new 
Growth Programme Measurement and Testing project, (TMF-Standard), concerned 
with pre-normative research on test methods for thermo-mechanical fatigue (TMF) 
properties. 
 
Stringent pressure to reduce emissions and noise levels from aircraft engines from 
such bodies as the Committee on Aviation Environmental Protection, CAEP3, is 
leading to radical changes in the design of gas turbines. More environmentally 
friendly aircraft engine technology, including emissions reduction, is a key objec-
tive within the aeronautics activities in the Framework Programmes. In order to 
achieve the ambitious targets a step change in engine efficiency is required, which 
inevitably leads to operation at higher temperatures. The increased temperatures 
required within the combustion chamber of a gas turbine require more efficient 
cooling which is being accommodated through new combustor casing designs. 
These new designs incorporate arrays of small holes (angled effusion cooling holes) 
in the combustor casing to provide more efficient air cooling of the inside walls. 
The combustion chamber is one of the most critical parts of the engine, e.g. a frac-
ture in the casing leads to combustion outside of the engine with the potential for 
the spread of fire. In the past, design modifications were evolutionary, supported 
largely from past experience and component tests, but the computer power now 
available for non-linear component analysis facilitates the consideration of a more 
revolutionary approach to design, which in this case includes the incorporation of 
inherent stress raisers. The CPLIFE project was concerned with the exploitation of 
this enhanced computing power, incorporating three types of materials behaviour 
model, the production of relevant materials data and component tests for validation 
of the models. 
 
The engine is subjected to repeated temperature cycling and during the high tem-
perature excursion the material can creep, which causes reverse deformation by 
plasticity on cooling. TMF testing is therefore required to replicate the service con-
dition as well as isothermal fatigue tests. 
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At present there are no formal standards for TMF testing and TMF-Standard has 
recently been approved within a dedicated call in the Measurement and Testing ac-
tivity of the Growth Programme to develop a Code of Practice and co-ordinate the 
European pre-normative input to ISO/TC164/SC5/WG9 for the preparation of a 
draft for TMF testing. It is significant that the draft standard, to which the work of 
TMF-Standard will relate, will at this stage consider only plane specimens while the 
testing programme in the earlier CPLIFE project in Framework 4 included speci-
mens with holes and component tests. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


CPLIFE Consortium 
 
The CPLIFE project was industrially dominated with five European manufacturers 
of aero gas turbines (Rolls Royce, Alfa-Romeo Avio, BMW-RR, MTU, 
TURBOMECA), one manufacturer of gas turbines for the power industry (ABB 
Stal), three research centres (CNR-TEMPE, DERA, JRC Petten) and an engineering 
services company (SENER). The consortium includes the majority of gas turbine 
aero engine manufacturers in Europe, indicating the importance of the initiative to 
their research and product development strategies. 
 
Industry Activity Research Organisations 
Rolls Royce Aero gas turbines JRC Petten 
Alfa-Romeo Avio Aero gas turbines CNR-TEMPE 
BMW-RR Aero gas turbines DERA 
MTU Aero gas turbines  
TURBOMECA Aero gas turbines  
ABB Stal Power gas turbines  
SENER Engineering Services  
 
TMF-Standard consortium 
 
Research organisations and universities by contrast, dominate the membership of 
the TMF-Standard consortium with only two industrial partners (MTU and 
SNECMA), although they are both important European aero engine manufacturers. 
MTU, who were also members of the CPLIFE project, play a leading role as finan-
cial co-ordinator of the project. The consortium is large (20 participants – including 
6 involved in validation testing only) and includes much of the experience on TMF 
testing available in European materials research centres in order to achieve a Euro-
pean consensus. The project is technically co-ordinated by JRC-Petten, who were 
also partners in the CPLIFE project, as also were CNR-TEMPE. 
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Research Organisations Universities Industry 
JRC-Petton SIMR IWKI Karlsruhe MTU 
BAM FZ Juelich Cambridge SNECMA 
ARMINES CEAT IfW-TU Darmstadt  
NPL ONERA Siegen Inst.  
CNR-TEMPE FZ-Karlsruhe Imperial Coll.  
CESI ENSMP-MAT SUT, Silesia  
 
The motives of the gas turbine manufacturers to collaborate are clear. There is a 
considerable volume of testing required both on specimens and components, which 
is extremely costly to obtain. There is also a clear incentive for collaboration on the 
use of common methods for lifing components as the aeronautics industry in Europe 
and elsewhere has for a long period been accustomed to joint ventures in develop-
ment of aircraft, new generations of gas turbines and subcontracting of major com-
ponents. The commercial environment of the aeronautical gas turbine industry is 
complex, with a number of European companies involved in transatlantic collabora-
tive agreements, e.g. GE with SNECMA and Pratt and Whitney with MTU with 
others such as Rolls Royce with operations outside Europe. The industrial map in 
the aerospace sector has undergone a number of regroupings in recent years and 
with the recent downturn in demand there is potential for further consolidation in 
order to compete effectively in world markets. 
 
While companies are prepared to exchange information on materials testing and 
models, ultimately leading to a common understanding of lifetime prediction, the 
competitive edge will be maintained in CPLIFE through the implementation of the 
information incorporated within the finite element codes used by each of the indus-
trial partners to efficiently predict the component stress state. 


3. Constellation of Intellectual Property Rights and other Protection 
Strategies 


In general, the aerospace industry uses patent protection for design of components 
and manufacturing methods, e.g. Rolls Royce has around 150 world-wide patents 
listed since 1996, including around a dozen on combustor designs. The high cost of 
entry into the market and the lack of track record in this safety critical area also acts 
as an effective barrier to limit new entrants. 
 
No parts of the CPLIFE project were considered for patent protection, but there was 
agreement that the results would not be licensed to third parties. If the situation 
changed, the granting of licenses would be subject to the agreement of all partners 
directly involved in the generation of the results. It was agreed that all partners 
would have full access to the major part of the project output, e.g. generation of 
specimen and component data, test methods and materials behaviour models. The 
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software produced containing the deformation and lifing models would also be ac-
cessible to all partners, and to ensure maximum benefit, it was agreed that a com-
mon finite element package would be used so that the input and output formats were 
compatible. Although the software was available for the partners' use, it was not 
envisaged that it would be marketed and sold outside the consortium. There was 
agreement that the general results of the project could be disseminated through pub-
lication in conferences, technical journals etc., but the details would remain confi-
dential to the partners. Dissemination of results that may concern the commercial 
interests of one of the partners would be subject to agreement from the industrial 
partners and dissemination could be vetoed by one industrial partner. The forum for 
discussion of the commercial significance of the results would be discussed by the 
Steering Committee with the assistance of the Exploitation manager.  
 
The commercial aspects of CPLIFE for the industrial partners lies more in how the 
models are used in design packages and to this end the codes used by the different 
partners in design software were not to be shared.  
 
For the TMF-Standard project it was not envisaged that any of the output would be 
subject to IPR action. It was expected that the results would be fully disseminated 
as a code of practice within the EU Member and Accession States and would pro-
vide the European input to the ISO TC64/SC5 Working Group. 


4. Description of the Standardisation Process  


Despite recent efforts, the standardisation process is still complicated and the route 
often depends on the historical associations of key players, whether a particular 
standards body has a suitable technical committee and whether they have the capac-
ity to include the item within their work programme. Research on test methodolo-
gies is also fragmented, often carried out by those who have little inclination or spe-
cialised knowledge of the standards development process to drive towards formal 
standardisation through pre-normative collaboration. The Framework Programme 
offers an opportunity to co-ordinate these activities across industry, universities and 
government research organisations, who often take the lead in such areas with a 
remit to work on the development of standards. 
 
The formal body for the development of European standardisation in the aeronau-
tics sector is AECMA-STAN (http://www.aecma-stan.org/), set up under AECMA 
(http://www.aecma.org/) the European Association of Aerospace Industries, whose 
membership is made up from the national aerospace associations from all the EU 
Member States, the Czech Republic and the largest of the European Aerospace 
companies. As an Associated Body to CEN, it is recognised in Europe for the 
preparation and promotion of European Standards (EN) for aerospace applications 
and operates a formal process for development of standards. AECMA-STAN works 
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in close co-operation with ISO (particularly ISO TC20), the American Aerospace 
Industry Association (AIA), and the national standardisation bodies in Europe. 
 
A web-based searchable database of standards and standards under development 
related to the aeronautics sector has recently been set up by AECMA-STAN. There 
are at present over 860 standards under development, although many are generic 
activities such as mechanical test methods for materials that are relevant across a 
number of industrial sectors. Within the catalogue of existing standards, many of 
those listed with aircraft in the title concern components, e.g. test methods for air-
craft glazing, wire ropes for aircraft controls, cables, batteries, and optical fibres. 
The only standard listed concerning the aircraft structure is prEN 2283, Testing of 
Aircraft Wing. There are no standards listed concerning aircraft engines or combus-
tion and significantly the only standard listed with engine in the title is "Marking of 
Parts and Assemblies other than Engines". 
 
AECMA-STAN policy on IPR is that they own the rights in perpetuity of the output 
from its standards development activities and all participants in project teams are 
required to transfer ownership of any rights they might have in AECMA-STAN 
intellectual property. It also respects the IPR of third parties and this responsibility 
is passed on to the members of the project teams. The ISO/IEC principles on the 
inclusion of patented items within a standard (http://www.aecma-
stan.org/standards/docum/patents.pdf) are maintained, i.e. it is the responsibility of 
the originator to declare any known patent protection included within a proposed 
standard and for the originator to seek reasonable terms and conditions for appli-
cants throughout the world. Without these favourable terms a standard cannot be 
published, unless with the permission of the respective Council. In the event that it 
is discovered after publication that the standard is subject to an undisclosed patent, 
then that standard must be withdrawn. Adair Swan of AECMA-STAN maintained 
during informal discussion that in fact IPR issues had indeed not been a problem 
with standards under development within AECMA-STAN.  
 
The shortcomings of LCF measurement in applications where temperature excur-
sions take place has been recognised for around 30 years, and it has received gather-
ing interest over the last 10 years. It is worth noting that while TMF is recognised as 
an area for standardisation activity, there is no activity at present to standardise on 
lifing methodologies, although there is consensus on the principles within individ-
ual collaborative groups such as CPLIFE. 
 
CEN has no Committee structure available for TMF but ASTM and ISO have made 
efforts to draft a standard for a TMF test standard and within Europe the demand 
has been recognised by the High Temperature Materials Testing Committee of 
ESIS, the European Structural Integrity Society. VAMAS, the Versailles Project on 
Advanced Materials and Standards, has also recognised the need for co-ordination 
of pre-normative research on TMF on a world-wide basis between the major eco-
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nomic areas of USA, Japan and Europe in order for a harmonised approach to de-
velop within the ISO Working Group. It is worth noting that within certain techni-
cally developed industries such as aerospace TMF testing is in common use and the 
example of CPLIFE, where testing has moved on to consideration of specimens 
with features, the state of the art is well ahead of the standardisation process and de 
facto industry standards or at least preferred methods already exist. 


5. Outcome of the Standardisation Process and Conflicts between IPR 
and Standardisation 


In both of the examples in this case study, there are no barriers to the standards de-
velopment process resulting from IPR issues and as stated above AECAM-STAN 
maintain it is not an issue within the formal standardisation process in the aeronau-
tics sector, due to the rules laid down by the SDOs on the incorporation of protected 
rights within a proposed standard.  
 
The CPLIFE project did not have the development of codes of practice or a draft 
standard as one of its objectives, although in order to effectively carry out the TMF 
testing required, there must be a harmonised approach between the collaborators on 
how the tests were to be conducted and comparisons between the results obtained 
from different organisations in order to validate the test methodology, but within the 
group of industrial partners there is no incentive to publish these results to a wider 
forum in the form of a draft code of practice or as a best practice guide. 
 
TMF-Standard with the objective of providing European pre-normative input to the 
development of a TMF standard within ISO has only recently started, and therefore 
it will take at least 4 years before the code of practice is developed and the results 
are transferred to the ISO committee. Recommendations from other sources will 
also have to be taken into account before a draft international standard is agreed and 
published, which could be five or more years from now. 


6. Lessons to be learned and Recommendations for Future Standardi-
sation and Research Policies 


IPR issues do not appear to act as an impediment to the development of standards 
within the area considered in this case study and more widely for the development 
of standards proposed in the aeronautics sector there does not seem to be a problem. 
 
The main conclusion from this study is that that there will be a huge time delay be-
fore state-of-the-art methods for TMF testing are set into the standards development 
process and a similar situation probably arises in other areas. However, there are 
now fast track methods for dissemination of de facto standards, or through publica-
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tion of best practice guides, information to enable others to benefit from latest de-
velopments could be made available earlier. 
 
It is recommended that for European funded projects concerning testing methods 
where no existing standards or codes of practice are available, consideration should 
be given to including a deliverable to produce a publicly available document as a 
best practice guide. 
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3.15 Case Study: Standardisation and Intellectual Property Rights 
in the International Context 
Kamal Hossain 


1. Introduction 


We have so far considered standardisation and protection of IPR as two separate 
avenues for the exploitation of new knowledge. Given that the underlying philoso-
phies of standardisation and IPR are opposites – standardisation is intended to put 
ideas into the public domain whereas protection of IPR is for private gain – any use 
of IPR within a standard may appear prima facie to be an anomaly. 
 
Patents nevertheless can be found included in standards and, in fact, the number of 
standards including patents is rising, particularly in new technologies. Thus patent 
rights issues are being debated more frequently in standards committees. This is 
because as international competition increases, patent holders are keen to derive 
more benefits from their innovation; and also research institutes and universities are 
eager to recover some of their costs through patent rights/royalties. Furthermore, 
discussions in GATT and (in Europe) on the ETSI patent rights policy and under-
taking have brought patent rights issues into the public arena, much beyond the 
small community which was involved with patent rights in the past. 
 
In the course of this study, we have reviewed patent policies of ISO, IEC, ITU, 
CEN/CENELEC, ANSI, JISC and ASTM. All the standards organisations have 
aligned their policies with ISO. 
 
The underlying principle is that standards bodies do not wish to be involved in set-
tling disputes in patent rights. Two key reasons for this are: 
 


a) standards organisations would face substantial costs in dealing with pat-
ent rights; and 


b) standards organisations are unlikely to be in a good position to act as an 
arbitrator in patent rights disputes. Often these require an interpretation 
of what is fair and reasonable. One needs to know development and 
manufacturing costs and profits to determine this, but patent holders will 
not disclose this kind of information to a third party such as a standardi-
sation organisation with which no legal relationship has been estab-
lished. 


 
To understand how IPR is treated in standards, we review the rules and practices 
used by ISO, but as indicated above, the national and regional standardisation bod-
ies adopt fairly similar approaches. 
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2. ISO and IPR 


ISO, the International Organisation for Standardisation, is a world-wide federation 
of national standards bodies (ISO member bodies), one of the principal aims of 
which is to facilitate international trade through the development of consensus-
based, voluntary International Standards. ISO member bodies are responsible for 
organising national input to ISO technical work and for ensuring that their technical 
standpoint is established, taking account of all interests concerned at the national 
level. International and broadly-based regional organisations, governmental and 
non-governmental, also participate in ISO work via liaison mechanisms. 
 
ISO aims to develop International Standards which can be used by anyone, any-
where in the world. It also recognises the often substantial investments made by 
individuals and companies in research and development, the results of which are 
protected by patent rights. It has accordingly developed a policy concerning refer-
ence to patent rights in International Standards and this policy is given in the 
ISO/IEC Directives, which set out the rules for developing International Standards 
and also for their drafting and presentation. This policy is currently included in an 
amendment to Part 2 of the ISO/IEC Directives, which revised the previous state-
ment of ISO/IEC policy. (IEC is ISO's partner organisation - the International Elec-
trotechnical Commission - responsible for international standardisation in the field 
of electrical and electronic engineering.) 
 
The first part of the amendment revises the original statement in clause 5.7 of Part 2 
of the ISO/IEC Directives which is replaced by the following text: 
 
 Reference to patented rights 
 


"If, in exceptional situations, technical reasons justify such a step, there is 
no objection in principle to preparing an International Standard in terms 
which include the use of items covered by patent rights - defined as patents, 
utility models and other statutory rights based on inventions, including any 
published applications for any of the foregoing - even if the terms of the 
standard are such that there are no alternative means of compliance. The 
rules given in annex A shall be applied".  


 
The second part of the amendment sets out new text replacing the original annex A 
of Part 2 of the ISO/IEC Directives. The annex states that: 
 
1. "A published International Standard for which no patent rights are identi-


fied during the preparation thereof, shall contain the following notice: 
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 Attention is drawn to the possibility that some of the elements of this Inter-
national Standard may be the subject of patent rights. ISO [and/or] IEC 
shall not be held responsible for identifying any or all such patent rights. 
 


2.  If technical reasons justify the preparation of an International Standard in 
terms which include the use of items covered by patent rights, the following 
procedures shall be complied with. 


 
a) The originator of a proposal for an International Standard shall 


draw the attention of the technical committee or subcommittee to any 
patent rights of which the originator is aware and considers to cover 
any item of the proposal. Any party involved in the preparation of a 
standard shall draw the attention of the technical committee or sub-
committee to any patent rights of which it becomes aware during any 
stage in the development of the standard". 


 
Within ISO, proposals to prepare new standards are generally submitted by ISO 
member bodies, although other parties, defined in Part 1 of the ISO/IEC Directives, 
may also make proposals. Proposals are to be submitted using a special form, one of 
the boxes on which requires the proposer to indicate whether the proposal concerns 
patented items and if so, to provide details. All the experts that are members of the 
national committee of the member body making a proposal are consequently re-
quired to inform the member body if they are aware of patents relevant to the pro-
posal. It is to be noted that ISO considers this provision to apply equally to pending 
as well as granted patents. 
 
During the development of a standard, individual experts or ISO member bodies 
may contribute material to be incorporated in the standard, and they are under the 
same obligation as the originator of the proposal to prepare the standard to draw 
attention to any patent rights of which they are aware. 
 
The second sentence in a) above places an obligation on any party involved in the 
development of the standard to draw attention to any patent rights of which they 
become aware at any stage in the development of the standard. It is to be noted that 
the term used is "patent rights of which they are aware". ISO does not require pro-
posers or other parties to carry out patent searches. 
 


b) "If the proposal is accepted on technical grounds, the originator 
shall ask any holder of such identified patent rights for a statement 
that the holder would be willing to negotiate world-wide licenses un-
der his rights with applicants throughout the world on reasonable 
and non-discriminatory terms and conditions. Such negotiations are 
left to the parties concerned and are performed outside the ISO/IEC. 
A record of the right holder's statement shall be placed in the regis-
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try of the ISO Central secretariat or IEC Central Office as appropri-
ate, and shall be referred to in the introduction to the relevant Inter-
national Standard (see item e below). If the right holder does not 
provide such a statement, the technical committee or subcommittee 
concerned shall not proceed with inclusion of an item covered by a 
patent right in the International Standard without authorisation from 
ISO Council or IEC Council as appropriate". 


 
ISO itself does not, and is not in a position to, determine what constitute reasonable 
terms and conditions. This is left to the market players to agree through their normal 
negotiation processes, which, as noted, are performed outside the ISO/IEC. To date, 
there have been no instances in which ISO has been asked to review a standard be-
cause the licensing arrangements were deemed to be unreasonable. 
 
There has been only one instance in recent years in which a license applicant ap-
pealed to ISO on the grounds that they were being offered licenses on discrimina-
tory terms. This allegation was investigated with the licensor and was not substanti-
ated. 
 


c) "All drafts submitted for comment shall include on the cover page 
the following text: 


 
Recipients of this document are invited to submit, with their com-
ments, notification of any relevant patent rights of which they are 
aware and to provide supporting documentation. 


 
d) An International Standard shall not be published until the statements 


of the holders of all identified patent rights have been received, un-
less the Council concerned gives authorisation. 


 
e) A published International Standard for which patent rights have 


been identified during the preparation thereof, shall include the fol-
lowing notice in the introduction: 


 
 "The International Organisation for Standardisation (ISO) draws 


attention to the fact that it is claimed that compliance with this Inter-
national Standard may involve the use of a patent concerning 
(..subject matter..) given in (..subclause..). 


 
 ISO takes no position concerning the evidence, validity and scope of 


this patent right. 
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 The holder of this patent right has assured ISO that he is willing to 
negotiate licenses under reasonable and non-discriminatory terms 
and conditions with applicants throughout the world. In this respect, 
the statement of the holder of this patent right is registered with ISO. 
Information may be obtained from: 


 
   (name of holder of patent right) 
   (address) 
 


 Attention is drawn to the possibility that some of the elements of this In-
ternational Standard may be the subject of patent rights other than those 
identified above. ISO shall not be held responsible for identifying any or 
all such patent rights". 


 
By the above disclaimers, ISO leaves it to the user of the standard to determine the 
validity of any referenced patents, while also drawing attention to the possibility 
that unidentified patents may also exist.  
 
3. "Should it be revealed after publication of an International Standard that 


licenses under patent rights, which appear to cover items included in the 
standard, cannot be obtained under reasonable and non-discriminatory 
terms and conditions, the International Standard shall be referred back to 
the relevant technical committee or subcommittee for further consideration". 


 
ISO's technical work is carried out in a decentralised manner, responsibility for the 
administration (secretariat) of ISO technical committees and subcommittees being 
assigned to one of the ISO member bodies. Such member bodies also have the right 
to delegate the secretariat to another organisation within their country. In the case of 
A.3, therefore, in the first instance, the matter would be referred to the secretariat of 
the relevant ISO committee which would then be responsible for referring the mat-
ter to the committee as a whole. 
 
According to the circumstances, the committee would principally have the options 
to a) amend the International Standard to remove the element covered by patent 
rights, b) initiate a full revision of the standard, again removing the element covered 
by patent rights, c) withdraw the International Standard. 


Discussion 


The standards organisations view their policies to be workable and satisfactory. 
However, the policies are under regular review because of the rapid pace of global-
isation and technological developments. That we expect to see further and continu-
ing debate is supported by a report in Electronic Engineering Times in July 2001. It 
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reported that, at a law conference in New York, a former policy Director of the 
Federal Trade Commission had argued that "Increasing litigation and claims for 
licensing fees have dramatically increased uncertainty in high-tech standard setting 
bodies, undermining the effectiveness of these bodies to facilitate technological 
change". 
 
The primary case quoted was SDRAM patent infringement litigation between Ram-
bus Inc and Infineon Technology AG. Last year, a US jury had ruled in favour of 
Infineon stemming from the participation of Rambus in the Joint Electron Device 
Engineering Council (Jedec). Such intellectual property disputes were said to be 
harming innovation. One suggested remedy to the problem in standards setting is 
stronger disclosure requirements for companies participating in standards groups. 
Vague disclosure requirements may not be sufficient for the future. 


3. A Comparative Analysis on the US, Japanese and the European 
Patent Systems  


There are important differences amongst the major regions in the world with regard 
to patent regulations which are worth considering briefly in this report. Hence an 
analysis of patent operations in the US, Japan and the European Union is provided 
below: 
 
i)  Right to a Patent 
 


USA 
 A person shall be entitled to a patent unless before the applicant's invention 


thereof the invention was made in USA by another who had not abandoned, 
suppressed or cancelled it i.e. first-to-invent rule. 


 
 European Patent Convention 


If two or more persons have made an invention independently of each other, 
the right to the European Patent shall belong to the person whose European 
Patent application has the earliest date of filing. i.e. first-to-file rule. 
 


Japan 
When two or more patent applications relating to the same invention are 
filed on different dates, only the first application may obtain a patent for the 
invention i.e. first-to-file-rule. 
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ii) Grace Period 
 


USA 
A person shall be entitled to a patent unless the invention was patented or 
described in a printed publication in the USA or a foreign country or in pub-
lic sue or on sale in this country, more than one year prior to the date of the 
application for patent in the United States 


 
European Patent Convention 


Disclosure of the invention shall not be taken into consideration if it oc-
curred no earlier than six months proceeding the filing of the application and 
if was due to, or in consequence of an evident use in relation to the applicant 
or his legal predecessor, or the fact that the applicant or his legal predecessor 
has displayed the invention at an official or officially recognised interna-
tional exhibition. 


 
Japan 


Rules are similar to the ones in Europe with a six-months grace period. 
 


iii)  Opposition and Administrative Revocation 
 


USA 
Any person at any time may file a request for re-examination of any claim of 
a patent on the basis of any prior art. 
 


European Patent Convention 
Any person may, within nine months from the publication of the motion of 
the grant of the European Patent, give notice to the European Patent Office 
of Opposition to the European Patent granted. 
 


Japan 
Within six months from the publication of the Gazette containing the patent, 
any person may file an opposition to the patent. A trial may be demanded 
for the invalidation of a patent, and the person demanding a trial must sub-
mit a written demand to the Patent Office. The law sets no time for doing so. 


4. Treatment of IPR in US Government Supported R&D Programme 
with Industry 


 
The US Government initiated in 1990 the high profile Advanced Technology Pro-
gramme (ATP) managed by the National Institute of Standards and Technology 
(NIST). The programme provides cost-shared funding to industry to accelerate the 
development and broad dissemination of challenging, high-risk technologies that 
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promise significant commercial pay-offs and widespread benefits for the nation. 
More than 550 projects costing in excess of $3.3 billion dollars (industry share 
about 50%) have been provided. 
 
The regulations for the Programme stipulate that title to any inventions arising from 
an ATP-funded project must be held by a for-profit company or companies incorpo-
rated or organised in the United States. A university, government laboratory, or 
independent research organisation cannot retain titles to patents, although such or-
ganisations can receive mutually agreeable payments from the company or compa-
nies holding title to the patent. 
 
A for-profit corporation organised by a university may be considered a for-profit 
company for the purpose of retaining title to patents arising from an ATP award. 
Title to any such invention cannot be transferred or passed, except to a company 
organised in the US, until the expiration of the first patent obtained in connection 
with such invention. The federal government reserves a non-exclusive, non-
transferable, irrevocable paid-up licence, to practice or have practised for or on be-
half of the United States any patentable invention arising from an ATP award, but 
shall not, in the exercise of such license, publicly disclose proprietary information 
related to the license. 


 
ATP Programme Managers have indicated that there were no significant conflicts 
between IPR and standards. The government does not have a proactive policy for 
transferring results for the programme into standards – in fact, the emphasis proba-
bly is more on exploitation by the IPR holder for commercial benefits. 
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3.16 Case Study: ETSI 
Eric Iversen 


1. The ETSI Controversy 


This case focuses on changes in the way the IPR question is addressed by standards 
development organisations. We are looking at the important institutional level at 
which the SDO defines procedures to deal with IPR issues that arise within it. The 
focus is on the lightning-rod case of ETSI which, upon being hived off from 
CEPT114 in 1988/89, set about to define procedures that departed from ‘normal 
practice' of other international SDOs. ETSI's search for new procedures led to a 
protracted controversy both at the institutional, the legal and the political levels 
which dogged the SDO during its first six years. This controversy reveals some cen-
tral strategical concerns of key groups active in standardisation.  
 
ETSI's search for new procedures to handle IPR conflicts began in 1989 and took 
place at a time when telecom markets were beginning to undergo comprehensive 
changes, not least in Europe. In effect, ETSI was a child of this "new environment." 
It claimed that new provisions for IPR were called for in order to address new reali-
ties. The fact that several major international SDOs (such as ITU-T) have since 
changed their bylaws on this point supports the claim that new measures had begun 
to be called for.  
 
What was fundamentally contested, however, was what sort of new provisions a 
modern SDO of ETSI's stature needed to address in the emerging environment. The 
search for new rules and guidelines entailed a difficult balance between more or less 
detailed procedures designed to address the potentially damaging IPR problem. It 
was this that was hotly debated by different interests, ultimately leading to a lawsuit 
(The CBEMA complaint) before the European Commission.  
 
At base, the controversy consisted of two stages, involving a total of five 
identifiable phases (Iversen 1999). The critical point was the Complaint, especially 
as it was accompanied by political pressure. During the first stage ETSI attempted 
to reduce the uncertainty that lurked in the IPR question as much as possible. To 
this end, ETSI originally pursued an approach that, given certain provisions, put 
members under legal obligations to license their IPR. A contractual arrangement 
was drawn up (the IPR ‘Undertaking') which would reduce the member's ability to 
                                                 
114 The Conference Européenne des Administration des postes et des télécommunications to which 


monopoly PTT administrations were party. CEPT originally facilitated “co-operation on com-
mercial, operational, regulatory and technical standardization issues” but transferred its stan-
dardization activities to ETSI in1988/9 
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exercise his IPR, except under certain clearly defined circumstances.  


In 1993, a version of this approach was ratified by the General Assembly. This ap-
proach obligated members to license IPR except in extraordinary circumstances. 
However, the CBEMA Complaint, internal dissension, and political pressure effec-
tively forced ETSI in 1994 to return to the drawing boards in order to reach some-
thing like unanimous consensus. There were four main points of contention: what 
obligations the member had to search its (including affiliates) IPR portfolios for 
potentially ‘essential' patents; the definition of the Standards Area of Application 
(SAA) upon which any licensing obligations would be based; what provisions were 
to be made for arbitration; and what licensing terms would be admissible. Another 
set of questions which went unresolved include the so-called indemnity question. 
This question involves what procedures should be followed in the case that an ETSI 
standard infringes an IPR holder who is not a member of the SDO. In short, the 
question is who bears the burden of third party infringement, should it appear. 


2. Description of the Involved Actors, their Motives, and their General 
Strategies 


The ETSI case involves the full range of ETSI's members as well as its 
administration. In addition, the European Commission played an important role at 
different stages in the controversy.  


Within ETSI's administration, the key body was eventually to be called the Intellec-
tual Property Rights Committee (IPRC). The role of the IPRC was to develop new 
IPR procedures for the nascent SDO. The IPRC was built up around the CEPT work-
ing group, GSM-5. Significantly, this group had originally been set up to monitor 
and deal with the IPR questions that emerged during the comprehensive standardi-
sation of GSM. When GSM-5 was transferred to ETSI in 1989 to elaborate an IPR 
policy for the new SDO, it was against the immediate backdrop of the first live IPR 
conflict.  
 
The GSM conflict (see elsewhere) must have impressed the fact upon the IPRC that, 
in the new environment, IPR-holders would no longer be willing - as a matter of 
course - to license their IPR. In the twilight of the monopoly PTT age, licenses 
tended to be dictated by the telecoms operator. In this situation, the IPRC 
consistently tended to favour procedures that placed members under obligations to 
license: first unconditionally ("compulsory licensing"), next in the vast majority of 
cases save very specific ones ("crown-jewel exception", see also the TETRA case), 
and finally, unless otherwise signalled ("license-by-default").  


The underlying tendency was to try to reduce the uncertainty that lurked in the IPR 
question - a completely understandable approach by an SDO wishing to avoid the 
costly onus of preventing IPR conflicts in its standards. Furthermore, this approach 
appealed to those members with the greatest discrepancy between their IPR needs 
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and their IPR portfolios. At the time especially, this meant the telecoms operators. 
The characteristic position is for example found in a review sponsored by the Italian 
telecoms operator-cum-manufacturer, the STET Group, which concluded that IPR 
should be made freely available to ETSI members. 
 
However, unlike its parent, the CEPT, ETSI housed a great diversity of interests. 
Given this diversity, the tendency towards something like a compulsory-license 
approach quickly revealed divisions in the ETSI membership. Specifically, it 
created a reaction among a "minority alliance" of primarily North American 
manufacturers who insisted that the IPR procedures be minimal. Together, this 
minority alliance comprised 12% of ETSI when weighed according to the institute's 
voting rules in 1994, but represented a far greater percentage of the total IPR 
claimed by ETSI members. Despite the IPRC's steady movement away from the 
compulsory licensing approach, this group consistently rejected detailed procedural 
provisions for dealing with emerging IPR conflicts. Instead, the alliance argued 
consistently for the minimal procedural guidelines of the type that prevailed at the 
time in other SDOs, notably ISO and IEC as well as CCITT (now ITU-T). In doing 
so, this contingent uncompromisingly championed the individual holder's rights to 
exercise its IPR without restriction. 
 
European manufactures typically did not follow such a hard line despite their 
alignment on certain aspects. Instead, the Europeans were generally in favour of an 
IPR policy that allowed the IPR-holder to reserve its rights not to license only in 
exceptional cases, but confirmed his general commitment to do so in the common 
interest of European standardisation. In the words of a European manufacturer, the 
question was whether, "a member really wants to use his resources to search for 
patents with the aim to create obstacles to European standardisation". [Interview] 
Noting their reliance on standards to gain access to the formative EU market and 
their wish to gain as much of the international market as well, European 
manufacturers have strong interests not to allow their US rivals to reserve the right 
to create such obstacles. 


3. Elements and Issues of the Search for an IPR Policy 


The approach that was finally approved in 1993 moved considerably further to-
wards the IPR-holders' interests. Here, the IPR owner/controller was permitted to 
withhold licenses on an "unlimited" basis, pursuant to procedural conditions. In 
return, affected IPR 'owners/controllers' were to be required to conduct searches of 
their IPR files and those of their affiliates (subsidiaries) over which they might 
havecontrol and to notify ETSI of any essential IPR it may wish to exempt within 
an expanded 180 day period.  
 
This compromise solution, nicknamed the "license by default" approach, was 
adopted by a 88% majority [note the alliance's 12%]: well above the 71% required. 
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This solution was expressly an interim measure. The legally binding Undertaking 
was to undergo a trial period of four years, during which the approach could be as-
sessed and adapted in such a way as to allow both persistent points of contention 
and arising ones to be solved.  
 
There were four unresolved points of contention that remained. These were the (i) 
the 180 day intellectual property rights search; (ii) the patent applications area; (iii) 
arbitration; and (iv) terms of licensing. These same unresolved points corresponded 
to the four points that ETSI found 'essential' about the Undertaking. As a result of 
both formal and informal protests, the IPR policy was not instituted despite having 
majority support. The reasons for this included the following factors; 
 
• CBEMA (digital, IBM, AT&T, Phillips; Motorola as observer) launched a 


Complaint [Case No. IV/34.760 -CBEMA v ETSI 115] before the Commission 
claiming that ETSI's approach to IPR contravened European competition law. 


• A "phenomenal" intensity of American lobbying was mobilised on all fronts to 
hinder the ‘93 policy from being implemented.  


• ETSI received between 12-14 letters from parties (i.e. greater than the number 
of CBEMA-members represented) who threatened to pull out of ETSI if it im-
plemented the 1993 policy. 


 
Together these circumstances sent the search for an IPR policy into an extra round 
in order to find a "pragmatic" solution somewhere between the polar positions. The 
bone of contention was part II of the ‘93 approach, the Undertaking. In the shadow 
of the pending CBEMA complaint, the GSM-5 was formally widened to form the 
IPR Special Committee (IPRSC) which was set up to try and reach consensus on the 
four contentious points. This has been described as a futile exercise.  
 
It should be noted that the Commission played an important, supervisory role in 
these events. Initially, its competition provisions had opened for the sort of the 'li-
cense by default system' which was briefly approved by ETSI in 1993. However it 
stipulated strongly that this agreement grant IPR-holders the 'genuine possibility' to 
withhold his IPR. The Commission found at that time that it could not discern 
whether this central criterion was satisfied by ETSI's approach. The CBEMA Com-
plaint stepped in the breach 10 months later to provide examples that indicted ETSI 
on this count. The argument indicated that this criterion would not be fulfilled due 
to the fact that the "meaningful searches" for IPR could not be successfully con-
ducted by the holders given the insufficiently detailed information that the SDO 
could/would make available to the market. Further, the complexity of the search 


                                                 
115 The Complaint was lodged on 22 June 1993. It alleged that ETSIs contravened the Treaty of 


Rome’s Competition regime under (art 85-6). Procedurewise, its recourse was through Regula-
tion 17/62/EEC which regulates the implementation of 85/86, under Reg. 17. 3 or that Regula-
tion's 'termination of infringements' article. 
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process especially for a multinational company, all of whose affiliates fall under the 
policy's purview, had also to be factored in.  
 
The 'crucial competition issue' involved whether an IPR-holder would have a genu-
ine possibility to ascertain whether he held potentially essential IPR, and to decide 
what he wanted to do with his rights during a 180 day period. In addition to the 180-
day IP search provisions, the Commission considered the questions of monetary 
compensation, standards application area and arbitration in terms of their impact on 
competition. 


4. Outcome of the Controversy between IPR and Standardisation 


Each of the main points of contention – the 180 day search, the standards area of 
application, the abitration and licensing terms – was hotly contested up to the ap-
proval of the first IPR Policy/Undertaking and afterwards. In particular, the Stan-
dards Application Area (SAA) represented a deeply intractable issue, and divided 
those with Europe as a home market against the 'alliance' of multinationals. In this 
scenario, the Europeans were strongly interested in "exporting standards" outside of 
the CEPT area. By defining the SAA as broadly as possible, public network opera-
tors could broaden the stock of suppliers to any country where their standards were 
employed without fear of blocking IPR, while European manufacturers could like-
wise extend their markets on the same scale. Not surprisingly, the predominantly 
North American "alliance" was not willing to obligate itself to license IPR on what 
could potentially spread to a global scale while including their home market. 
 
ETSI became interested in resolving the controversy, as it was argued that the IPR 
controversy was damaging ETSI's legitimacy in the market. In 1994, the ETSI Gen-
eral Assembly approved an IPR approach. The bone of contention was simply jetti-
soned from the 93 approach as a pragmatic move to end the dispute. The 1994 pol-
icy obligates Members to inform ETSI of "essential" IPR that they "become aware 
of" though, importantly they have no obligation to search for these. The idea is that 
IPR-holders are keenly aware of their "crown jewels" patents and would immedi-
ately recognise if one of these were implicated in an evolving standard. He would 
have a "bona fide" obligation to declare the IPR(s) and, moreover, whether or not he 
is willing to license on fair, reasonable and non-discriminatory terms: the choice not 
to license would have to be backed up by a written declaration. The bona fide obli-
gation seems sufficient in this situation because an IPR-holder would have trouble 
convincing other members who are eager for a standard that he was unaware of an 
IPR which, when it finally came to his attention, shows itself to be so important that 
he is reluctant to license. Therefore potential conflicts would, unlike in the GSM 
case, emerge early in the shaping of a standard, giving ETSI at least some time to 
react. 
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5. Lessons to be learned and Recommendations for the Future  


The ETSI case is instructive at several levels. It reveals several of the pressing is-
sues that face standards development organisations on the question of IPR. In addi-
tion to institutional procedures to deal with conflicts emerging among individual 
members, ETSI's search for IPR policy helps to identify another set of quandaries 
that face SDOs. Difficult questions include who bears the burden of third party in-
fringement (indemnity question) and what makes up the Standards Area of Applica-
tion upon which any obligation to license would be based: the latter topic became 
an issue both during the adoption phases of GSM and TETRA. The ETSI case fur-
ther points up potential difficulties between the IPR conflict, institutional proce-
dures to deal with it, and competition law. These problems suggest further study.  
 
It is furthermore instructive that ETSI's search for an approach to IPR that differed 
from ‘normal practice' subsequently sparked a revision in the ways other interna-
tional SDOs address IPR policies. Although ETSI's attempts fell away from their 
initial trajectory and gravitated back towards normal practice, the minimal proce-
dures of SDOs like ITU-T were subsequently updated in the wake of the ETSI 
work. Although some material has been compiled here, it would be helpful to sur-
vey the IPR policies of the growing number of SDOs with a view to identifying best 
practice.  
 
The ETSI case also showed very clearly that an institutional policy that mandates 
IPR pooling (along the lines of a forum standard approach) is not practicable at an 
institutional level. The level of contention surrounding the ‘compulsory licensing 
provision' was shown in the ETSI case to raise fundamental legal difficulties in ad-
dition to staunch resistance. This tends to indicate that there are no clean-cut meth-
ods to deal with the IPR conflict. Instead, the SDO has to be vigilant and diplomatic 
in order to prevent IPR conflicts from burdening its standardisation work.  
 
The ETSI case is also very effective in demonstrating several clear polarities that 
shoot through (especially telecoms-oriented) standards development organisations 
on the question of IPR. One fault-line is between equipment manufacturers and 
network operators. This division became especially clear during the 1990s as tele-
coms markets were re-regulated and the logic of old relationships changed. More 
generally, the interests and the IPR portfolios of the first tend to be fundamentally 
different from the latter. Not surprisingly, there also tend to be differences between 
the interests of large multinational companies and companies of more regional 
scope. A further consideration is how the interests of small and medium-sized en-
terprises are maintained in this arena. 
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4. Conclusions 


The documentation of the 20 case studies provides a varied and plentiful source of 
practices concerning the role and impact of IPR in standardisation processes and 
organisations. Due to the heterogeneity caused by the variety of technologies, in-
dustries, actors and strategies, it is not easily possible to derive common patterns. 
However, the central aim of the study is to provide a comprehensive picture of the 
relationship between IPR and standardisation. Therefore, a more systematic ap-
proach will be applied in the following final part of the study in order to perform a 
comparative analysis of the case studies. In a first step, a list of categories will be 
developed to differentiate the cases and to identify – at least on a qualitative level – 
patterns of the relationship between IPR and standards. These more qualitative in-
sights will be connected to the quantitative results of the survey and to the general 
background provided by the literature survey. All these inputs together will allow us 
to derive a set of policy recommendations aiming to improve the relationship be-
tween IPR and standardisation.  
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E. A Comprehensive Picture of IPR and 
Standardisation Trends 
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1. Introduction 


The interrelationship between IPR and standardisation is characterised by a high 
degree of variety. First, the spread of the usage of IPR, like patents, trademarks and 
copyrights, between sectors is rather biased. One the one hand, we have patent-
intensive technologies, like chemistry and pharmaceutics, in the manufacturing sec-
tor. On the other hand, companies in more mature technologies, like glass, paper or 
wood manufacturing, are both less innovative and make less use of patents. Trade-
marks are more actively used among manufacturing companies, but are experienc-
ing an upsurge, especially in the service sector. However, the limited claims of 
trademarks lead to a restricted impact on standardisation processes. Finally, copy-
rights are the most common IPR in the software sector possibly interfering with 
standardisation processes, but in general not very relevant for other sectors. Besides 
the different use of various IPR, the need for standards is also not equally distrib-
uted among technologies and sectors.116 Besides the distinction between systemic 
and non-systemic technologies, with a higher demand for standardisation of the 
former, characteristics of the sector, like concentration or export activities, influ-
ence the varying intensity of standardisation activities, but also on their mode. Fur-
thermore, the objectives pursued by the involved actors is crucial whether conflicts 
between IPR and standards arise, and if so, whether solutions are found. 
 
Taking into account technical, legal and economic aspects, the study performed 
tried to achieve a good understanding of the relationship between the standardisa-
tion process, differentiated into formal and de facto modes, and the different types 
of IPR and their exploitation. It highlights the co-operative and counteractive as-
pects of this relationship. Due to institutional differences, especially in the national 
standardisation bodies, the study also integrates the practices of the standardisation 
bodies in the USA and Japan into the analysis of Europe, where both national stan-
dardisation bodies like DIN and European standardisation bodies like CEN and 
ETSI had to be investigated. An additional focus is the interaction of the diversified 
patent systems in Europe, the US and Japan and standards from different standardi-
sation bodies. 
 
Despite the various heterogeneous factors, the aim of the study is to provide a com-
prehensive picture of the policies and trends in the field, as well as examples of 
good practice strategies adopted world-wide to find the correct balance between the 
interest of private IPR and public standards. It examines potential strategies to im-
prove the different possible constellations of the above mentioned relationship, rec-
ognising sectoral differences. The findings provide a basis for deriving recommen-
dations for future RTD policies, but also taking into account other relevant policy 
areas. 


                                                 
116 Cf. Blind (2002a). 
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This final part of the whole report takes up, firstly, the results of the three ap-
proaches undertaken to tackle the challenges of the study, because they are the ma-
jor elements providing of a comprehensive picture of existing trends and policies 
concerning the interrelationship between IPR. Therefore, the first part is structured 
as follows. First, the major and policy-relevant results of the literature survey, the 
questionnaire-based survey among companies and the case studies are summarised. 
Based on these various insights, in the second part policy recommendations are de-
rived. Since the interrelationship between IPR and standardisation touches a whole 
set of policy areas, four policy dimensions concerning research and development, 
IPR, standardisation and competition are addressed and policy recommendations are 
formulated.  
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2. Literature Review 


2.1 The Relationship between IPR and Standard Development 
Organisations 


Intellectual property rights and standardisation are important social institutions that 
play active roles in technical innovation. They share certain similarities as institu-
tions: for example, both patenting and standardisation essentially serve to codify 
technical information into non-dubious, replicable language. Furthermore, the use 
of intellectual property rights and technical standards requires a certain level of ab-
sorptive capacity on the part of the applicants. At the same time, their roles are es-
sentially different.  
 
A patent, the most comprehensive IPR, describes the parameters of a technology 
(product or process) which the patentee owns limited rights over, while standard 
specifications are elaborated by diverse interests in order to provide common 
ground for the further compatibility of different technologies. The patent commits 
the inventor (or controller of the invention) in a binding relationship with the state 
or relevant regulatory body. In general, the inventor contracts to reveal detailed in-
formation about the invention in return for limited protection against others using 
that invention for the time and geographical area for which the contract is in force. 
In terms of the concessions made by the parties, there is a trade-off between the 
disclosure of detailed information by the inventor against the insurance of limited 
monopoly awarded by the state. In this sense, the patent system is designed as an 
incentive mechanism for the creation of new economically valuable knowledge and 
as a knowledge-dissemination mechanism to spread this information. 
 
IPR, particularly patents, are generally envisioned as ‘appropriation mechanisms' 
whose dominant function is to create an incentive for private R&D, where the mar-
ket forces are not sufficient.117 However, they play at least three different roles in 
promoting technological diversity: in providing an incentive to R&D activity, in 
diffusing economically useful information and, more and more importantly, in aid-
ing a desirable level of co-ordination for R&D activity. Patents regimes are there-
fore essentially a combination of an incentive-oriented appropriability mechanism 
married, in a certain state of trade-off, to a diffusion-oriented disclosure mechanism 
(i.e. publishing patents). Put in another way, it can be concluded that, at base, "pat-
ents are designed to create a market for knowledge by assigning proprietary prop-
erty rights to innovators which enable them to overcome the problem of non-


                                                 
117 For a recent empirical and theoretical contribution, see Cohen et al. (2000).  
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excludability while, at the same time, encouraging the maximum diffusion of 
knowledge by making it public."118 
 
The Office of Technology Assessment (1992) differentiated the concept of stan-
dardisation in terms of the standards they produce. According to these criteria, there 
are three main kinds of standards: product standards, control standards or process 
standards. A second criterion involves how the standards are produced. There are 
again three categories: standards that are set through the market, on a de facto basis, 
standards that are set by government, through the regulatory process (mandatory 
standards) and standards that are negotiated through a voluntary consensus proc-
ess.119 In general, it can be said that formal standardisation in a greater share of the 
economics literature begins with the idea of the ‘failure' of markets. Schmidt and 
Werle (1998) indicate that the focus tends either to be on the reduction of transac-
tion costs, especially related to information, or on association with network exter-
nalities. The literature embraces topics involving such issues as the adoption of new 
technologies, questions of compatibility and switching costs, technological lock-in, 
historical circumstances and government procurement. Drawing on those authors 
and others, some of the main rationales can be summed up as follows: 
 
1. Standards encourage market entry and enhance competition by clearly defining 


what is required to serve a market (information) 
2. ‘Standards influence the distribution of cost and benefits of building and operat-


ing large complex technical systems' (Mansell, 1995: 217) 
3. Standards facilitate scale economies for suppliers 
4. Standards allow increased and controlled variety for both users and suppliers 
5. Standards reduce transaction costs 
6. Standards are a public good (Berg, 1989) 
7. Standards constitute markets by defining the relevant aspects of products (Ti-


role, 1988) 
8. Compatibility standards can increase value for each additional user 
9. Standards involve a "trade-off between the efficiencies arising from variety with 


those arising from the positive externalities of the uniform technical standard" 
(Steinmueller, 1995: 184). 


 
The role standardisation plays is instrumental in the reduction of uncertainty. They 
can help to reduce transaction costs, especially those related to information. In 
terms of network technologies, their role is of additional importance. Their role is 


                                                 
118 Geroski, P. (1995), p. 97. Analogously, Ordover (1991) prefers a strong patent regime, which 


facilitates (a broad diffusion of knowledge) in co-ordination with an efficient licensing system. 


119 See also David, P. A. and Greenstein S. (1990). Toth (1997) presents an even more differenti-
ated classification. 
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characteristically that of a ‘selection mechanism'. The literature120 emphasises this 
role with regard to narrowing the diversity of network technologies in order that the 
industry can take advantage of network externalities. 
 
Traditionally, the EU has promoted technical harmonisation by making reference to 
standards developed by three standard development organisations (SDOs, like CEN, 
CENELEC, ETSI). This has served to create ‘mandatory standards' or standards 
which were made mandatory in the sense that one had to make explicit reference to 
them in order to participate in the common market. A manufacturer who follows the 
standard, as he must, finds that he infringes someone's IPR by doing so, and has to 
pay royalty fees to the IPR-holder. This situation is clearly untenable if a mandated 
standard leads to this situation: it becomes a crisis if the IPR-holder then refuses to 
license or to do so on equitable terms. Today the situation is somehow different and 
mandatory standards are common reference standards. Negotiated standards are the 
most common formal standards. They are negotiated through a voluntary consensus 
process in standard development organisations. 
 
The dynamic trade-off of standardisation can be seen in the following terms: "Vari-
ety conveys efficiencies in specialisation and customisation (of network technol-
ogy) that are offset by the failure to achieve network externalities and other econo-
mies of scale." (Steinmueller, 1995) Seen from the other direction: "In reducing 
diversity, standardisation curtails the potentialities for the formation of new combi-
nations and the regeneration of variety from which further selection will be possi-
ble." (David, 1995, p. 19) The implication is that, "effective long-term adaptation 
requires that these two processes be kept in balance." (Carlson and Stankiewicz, 
1996, : emphasis added) In other words, it is important for an economy to foster a 
‘virtuous circle of generation and distribution of new knowledge' (Foray, 1995). 
 
The potential for conflict between intellectual property rights and standardisation 
arises when the implementation of a standard, by its essence, necessitates the appli-
cation of proprietary technology. During the past decade and a half or so, the num-
ber of cases has escalated in number and severity. By 1988, the first case of poten-
tially essential IPR had begun to emerge in the GSM case.121 At that time there was 
no record of such an occurrence since it seemed largely irrelevant. A decade later, 
several SDOs list essential or potentially essential IPR. By 1998, a single SDO 
(ETSI122) listed 72 pages (sic!) of essential IPR related to 16 of its standardisation 
areas. This list need not be all-inclusive! The IPR will be considered ‘essential' if 


                                                 
120 See Katz and Shapiro (1985), Farrell and Saloner (1985), David (1985), David (1987). For an 


alternative view i. e. that network externalities are of limited importance, see Liebowitz and 
Margolis (1999). 


121 Compare Granstad (1999), pp. 203-206. 


122 Cf. ETSI (1998). 
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the standard, by its depth and detail, necessitates the use of the proprietary technical 
solutions described in it. Should it do so, the collective interest in the standard con-
fronts the private interests of the IPR-holder.123  
 
There is not much literature on this conflict. An exception is the legal field that can 
be found commenting on the ETSI IPR policy in 1993.124 Farrell (1989) seems to 
be the first to have discussed the interaction of intellectual property rights and stan-
dardisation from an economic standpoint. Farrell (1995) extends an earlier argu-
ment (gateway interfaces) to argue for weaker IPR protection in network technolo-
gies. Kleinemeyer (1998), who focuses in general on standardisation between co-
operation and competition, confirms Farrell´s reasoning and suggests therefore a 
modified licensing system and reduced terms of protection. In the volume of Kahin 
and Abbate, Shurmer and Lea (1995) provide an early overview of the dilemma 
posed by IPR to the changing telecommunication environment. In an empirical 
study, Blind (2001) is able to confirm the inverse U-shaped relationship between 
the number of patents and the output of standards documents based on an interna-
tional cross-sectional analysis. This means that patent applications trying to protect 
innovations and the production of standard documents are in general positively cor-
related. However, in sectors with a high density of patents, too many intellectual 
property rights hinder the standardisation processes. Another, more positive per-
spective on the problem is found in Shapiro and Varian (1999), who emphasise the 
importance of intellectual property rights as one critical asset in so-called standard 
games. 


2.2 Standardisation-related Activities in the European Union 


The European Union (EU) has been involved in standard-related work for over 25 
years.125 In the 1970s the Community Bureau of Reference (Bureau Communitaire 
de Référence, BCR) was established. From the early days of the BCR, the European 
Union research programmes related to standards, measurement and testing have 
responded to the growing and changing needs of industry and society. The BCR´s 
main aim was to bring together laboratories from the different Member States to 
prepare CRMs and to compare their results for physical measurement and chemical 
analyses in interlaboratory studies. Under the Second Framework Programme, the 
activities of the BCR continued as a programme called Applied Metrology and 
Chemical Analysis.126 The main emphasis was to improve the reliability of chemi-
                                                 
123 See Miselbach and Nicholson (1994) for a description of essential IPR. 


124 Cf. Prins and Schiessl (1993). 


125 Cf. European Commission (1998). 


126 For a short description of the programme Applied Metrology and Chemical Analysis compare: 
the Cordis datbase (http://dbs.cordis.lu/cordis (6-3-2001)). 
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cal analyses and physical measurement. Under the Third Framework programme 
(1990-1994), the programme was reborn as the Measurements and Testing Pro-
gramme (MAT).127 The Fourth Framework Programme saw another change of 
name – the programme became known as Standards, Measurement and Testing 
(SMT). In 1961, CEN was set up in Brussels. Together with CENELEC, its coun-
terpart for electrotechnical standardisation formed in 1973 and ETSI for telecom-
munications (created in 1988) it draws up European standards. A European stan-
dardisation body was needed to develop written standards to prevent trade disrup-
tions; if manufacturers and enforcement agencies cannot rely on the accuracy of a 
testing method, products will be deemed as meeting requirements in one country 
but not in another. Standards also provide crucial support to the Single Market. 
 
In May 1985, EC ministers agreed on an approach to technical harmonisation and 
standards to achieve the free movement of goods within the Single Market. These 
"New Approach Directives" no longer included detailed descriptions of specific 
methods for analysis and testing as part of the legislation. Instead, they simply pro-
vided a framework to be expanded in separate documents composed by standardisa-
tion bodies such as ISO and CEN.128 This new regime created the need for closer 
contact between the standardisation bodies, those needing research for new meas-
urement methods and those co-ordinating the research. 
 
In 1992, the need for dialogue between research programmes and the standardisa-
tion bodies was formally recognised. CEN/Standardisation And Research, or 
CEN/STAR, was created "to prepare guidelines to develop a more efficient link 
between European co-operative RTD and European standardisation, with the aim of 
improving the speed, quality and completeness of the standardisation pro-
gramme."129 The financial volume devoted to standardisation, measurement and 
testing was increased significantly until the Fourth Research Framework Pro-
gramme. Parallel to tremendous growth and finally stagnation of the devoted budg-
ets, the issue became a separate programme in the Fourth Framework Programme 
and was degraded into a generic action in the Fifth Framework Programme. Fur-
thermore, the standardisation issue is meanwhile interlinked with several other 
European policy initiatives. However, in the Sixth Framework Programme not even 
a subprogramme is explicitly devoted to standards, measurement and testing. 


                                                 
127 For a short description of the programme Measurement and Testing, compare the cordis data-


base (http://dbs.cordis.lu (6-3-2001)). 


128 Cf. Commission of the European Communities (1998). 


129 CEN STAR (2001). 
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2.3 The IPR Issue under the Fifth Framework Programme 


Whereas explicit specific programmes or generic activities are devoted to standardi-
sation under the different Framework Programmes and its predecessors, the protec-
tion of intellectual property rights is entering the European Research and Techno-
logical Development (RTD) projects mainly via specific clauses in the model con-
tract. Still, the programme "Innovation" under the Fourth Framework Programme 
and the programme "Promotion of Innovation and Encouragement of Participation 
of SMEs" under the Fifth Framework Programme contain services aimed at raising 
awareness of intellectual property rights and the patent system, as well as providing 
advice and information to contractors of RTD projects. The following operational 
actions have been undertaken by the responsible DG Enterprise: 
 
• Quick Scan: a novelty search service in the framework of technology validation 


and technology transfer projects o f the INNOVATION programme; 
• Patent portfolio: management of the patent portfolio of the European Union 


institutions; 
• IPR Seminars: training for Commission project officers in IPR aspects of re-


search and development; 
• IPR Help Desk: combined website and helpline information services providing 


comprehensive information on how to protect and exploit Community research. 
 
In the area of intellectual property, the programme "Promotion of Innovation and 
Encouragement of Participation of SMEs" fully establishes and extends the "IPR 
Help Desk". Furthermore, pilot actions have been launched to support national pat-
ent offices and to build awareness of the importance of IPR at the crossroads of 
industry and higher education. The programme carries through its traditional activi-
ties in protecting RTD results belonging to the European Union, promoting their 
utilisation and supporting the thematic programmes  
 
One main task of the "IPR Help Desk" is to disseminate information about intellec-
tual property rights issues within the Community Research and Technological De-
velopment model contract. Contract partners have both the right to own the research 
results they generate and the obligation to protect and use or disseminate these re-
sults. The aim of the rules on use and dissemination of research results is to ensure 
that the benefits of EU-supported RTD are used as widely as possible for the eco-
nomic and social benefit of Europe's industry and society. The results of Commu-
nity research projects can be broadly diffused and optimised through standardisa-
tion. This will depend both on the transfer of the results to the standard bodies and 
on the phasing of research with the various preparatory stages. The expected results 
and the method of transfer must be set out at the project design stage. Experience 
has shown that researchers rarely make this presentation effort, either as regards the 
content, the form of information, the identification of CEN, CENELEC or ETSI 
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committees, the inclusion of these committees in identification or the utilisation of 
research results.130  
 
Therefore, a clause has also been added to contracts to guarantee communication 
between researchers and standards bodies.131 It says, that without prejudice to the 
provisions regarding the protection and use of knowledge, and confidentiality, con-
tractors must inform the Commission and the standardisation bodies without delay 
of knowledge resulting from the project which may contribute to the preparation of 
European or, where appropriate, international standards, or to an industrial consen-
sus on technical issues.132 
 
Through shaping the IPR-related issues, the model contracts for RTD projects have 
significant influence on the IPR strategies and activities of the participants. Fur-
thermore, instructions concerning the transfer of relevant RTD results to standardi-
sation bodies may influence the behaviour of the participants of RTD projects. Con-
sequently, by shaping the model contract it is possible to take into account the inter-
relationship between IPR in the interest of the single participant or the consortium 
and standards important for the economic and social benefit of Europe's industry 
and society as a whole. 


                                                 
130 Compare Hossain et al. (1999). 


131 Compare in Model Contract FP 5 Article 20. Already in FP 4, Article 11 said that subject to the 
confidentiality requirements, the Contractors shall wherever appropriate for up to two years af-
ter the completion date give reasonable information on the project to relevant standardization 
bodies notified in writing by the Commission. 


132 Since the negotiations of the model contract for the Sixth Framework Programme are not yet 
finished, the IPR and standardisation-related issues are still under discussion. 
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3. Quantitative Results of the Survey 


After consulting the literature, an empirical survey was conducted to assess the 
above sketched problems in a quantitative manner. The questionnaire 'Interaction of 
Standardisation and Intellectual Property Rights (IPR)' covers five main parts: Part 
A, intellectual property rights management, Part B, involvement in standardisation 
processes, Part C, interaction/conflicts between standardisation and intellectual 
property rights (IPR) in general, Part D, firm data, Part E, IPR in the European 
Framework Programmes. 800 experts (R&D managers, IPR managers and stan-
dardisation experts) were approached to answer the questions. In the following sec-
tion, only the policy relevant results are presented. First, the experience of the re-
spondents with IPR in RTD projects of the European Framework Programmes is 
reported. Second, the experiences and opinions about the interrelationship between 
IPR and standardisation are presented and analysed. 


3.1 IPR Issues in Projects funded by European Framework Pro-
grammes 


Some 60 % of the responding companies have received funding from the European 
Union's 4th or 5th Framework Programmes for RTD. If problems with IPR came up, 
then they were related mostly to the ownership of the results, followed by the access 
rights to knowledge resulting from the project and the access rights to pre-existing 
know-how. No cases were reported where partners´ objections to IPR provisions led 
to non-participation in the project. If problems arose, then they were related mostly 
to the ownership of the results, followed by the access rights to knowledge resulting 
from the project and the access rights to pre-existing know-how. In general, IPR 
rules have only a medium importance for the RTD projects, with the exception of 
those companies that show a high R&D intensity or patent intensity.  
 
Over 40 % of the responding companies prefer that the IPR provisions in the forth-
coming 6th Framework Programme should be the same as in the past. On the one 
side, 46 % of the respondents suggest that the IPR provisions should be reduced to a 
minimum, on the other side changes in the current IPR provisions have been sug-
gested only to a smaller extent. In general, these results confirm that the existing 
IPR rules are adequate, at least from the perspective of the single project partici-
pant. 


3.2 Interaction between Standardisation and Intellectual Property 
Rights 


The sample of companies covered by the survey are very active in R&D and inno-
vative in the sense of introducing new products in the market. Among the strategies 
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to protect their innovations, secrecy and related measures such as customer relations 
management, lead-time advantages and complex product design are the most impor-
tant. Patenting is only of medium importance in comparison to other protection 
tools, however very important in the chemical sector. The importance of patenting 
as a protection tool rises with the firm size, but so does the importance of secrecy; 
this is in particular true for patenting and R&D-intensive companies. Obviously, 
there is a correlation in the sample between patenting and secrecy at the same time. 
In general, large firms use the patenting system most, both the international and also 
the national ways of application.  
 
The protection of own technology from imitation has the highest importance as a 
motive to patent. This corresponds with the classical (defensive) use of patents, but 
also with the economic reasoning behind patenting. Aggressive forms of patenting 
are a more important issue with big companies. The business-related aspects of pat-
enting such as the generation of licensing income and the acquisition of venture 
capital are of relatively low importance. Preventing competitors from integrating 
own technology in a formal standard – a theoretical argument from the literature – 
is of low importance as a motive for patenting. 
 
Our survey investigation confirms the increasing importance of European and inter-
national standardisation. More than 50 % of the companies have been involved ac-
tively in standardisation in the last three years. This share is definitely higher than 
in a representative sample, due to the fact that the sample is biased towards larger 
companies. The most important reason to participate in standardisation is to exert 
influence and to prevent certain specifications in standards. Companies that are in-
volved in standardisation procedures file much fewer patent applications than those 
firms that are not involved in standardisation. This might be an indicator that the 
use of intellectual property rights, reflecting the success of own R&D activities, and 
participation in standardisation are to a certain degree alternative innovation strate-
gies.  
 
The motives for participation in standardisation that assume a close relationship to 
R&D are rather weak. Both the improvement of the dissemination of own IPR and 
the reduction of R&D costs on the other hand reach values below average. There-
fore, the question has to be answered, what prevents companies from transferring 
their research results into formal standardisation. The most important barriers are 
problems in connection with the standardisation process. Firstly, standardisation is 
too slow, secondly too costly, especially for small companies, and thirdly too in-
flexible, particularly for large companies. Furthermore, the co-ordination between 
research and standardisation organisations and the awareness by researchers are 
insufficient and have to be improved. Finally, although there are minor problems 
with R&D results owned by different IPR-holders, insufficient protection of techno-
logical know-how is at least a barrier with above-average importance, especially 
among the R&D-intensive companies. 
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In order to improve the transfer of research results into formal standardisation proc-
esses, it is vital to raise the awareness of the benefits of standards. Obviously, their 
image is not very good within the research community. Financial incentives are 
especially suggested by small and medium-sized companies, which have empha-
sised the high costs as a major barrier to transferring their R&D results into the 
standardisation processes. Furthermore, companies with high R&D intensities and 
with business activities in the R&D sector support this measure. The obligation to 
inform standardisation bodies about results of publicly funded RTD projects had 
only a medium impact for the solution of the above problem, according to the re-
spondents. 
 
Besides the transfer problem, there are obviously numerous conflicts with IPR in 
standardisation processes. Over 30 % of the companies indicate that they had prob-
lems with own patents and over 40 % of them had problems with the patents of oth-
ers within the standardisation process. Most problems arise with patents. Concern-
ing the kind of problems, over 40 % of the large companies indicate that their li-
censing conditions have not been accepted. Over 35 % of the patent-intensive com-
panies have experienced infringements of their IPR. The results also indicate that 
there is a real problem with IPR in standardisation, because over 50 % of the com-
panies indicate that they have never found a solution to their conflicts. Especially, 
over 55 % of companies with high R&D intensities and of medium-sized companies 
were not successful in reaching a solution for their IPR-related problems. To pur-
chase licenses and circumvent protected technologies are the most popular strate-
gies to overcome this problem. Joining a patent pool, and the aggressive strategies 
of mergers with, and the acquisition of the patent-holding companies are less pre-
ferred measures.  
 
In order to overcome conflicts with IPR involved in formal standardisation proc-
esses, some measures have been proposed. However, both mandatory licensing, 
reduced terms of patents, and a shift of responsibility for screening of IPR involve-
ment in standards to the IPR-holders are not assessed as being adequate solutions. 
In contrast particularly R&D-intensive and small companies are in favour of man-
datory licensing.  
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4. Qualitative Experiences from the Case Studies 


4.1 Introduction 


The conducted empirical survey was the first approach to assess the above sketched 
problems in a quantitative manner. Whereas among the motives to patent the strategic 
purposes including preventing competitors from integrating the own technology in 
formal standards or gaining a better bargaining position in standard setting processes 
are of low importance, the share of companies which have experienced conflicts with 
others´ IPR in standardisation processes is more than 40%. In addition, no solutions 
have been found in more than half of the conflicts. The most often named solution is 
the purchase of licenses or the circumvention of the protected technologies. The cru-
cial reason for not overcoming the problems are the high costs for purchasing the 
relevant licenses. In order to complement the sometimes puzzling quantitative results 
by qualitative information, case studies were performed to elucidate the relationship 
between IPR and standardisation in more depth. 


4.2 Brief Overview of the Cases 


In this section, first a brief description of the single cases and a classification by dif-
ferent categories is provided, then their immanent conflict potential related to the IPR 
and standardisation relationship is identified and possible solutions are described.  
 
A description of practice in different sectors concerning the relationship between 
IPR and standardisation has been put together in a selection of 20 case studies. In 
order to cover all important regions in the world, case studies including actors from 
the USA and Japan at different standardisation bodies were conducted. Besides the 
regional dimension, an institutional dimension has to be added. Therefore, case 
studies analysing the general relationship between IPR and standardisation at ISO 
and ETSI are included, besides case studies at national standardisation bodies focus-
ing on technical aspects. 
 
Based on the considerations to concentrate on IPR- and standards-intensive areas, 
the following sectors have been chosen for in-depth case studies. First, five cases 
were conducted in the two very innovative and new technological areas biotechnol-
ogy and nanotechnology. Since these sectors are at the very beginning of their tech-
nological life cycle, the elaboration of standards has not yet progressed very far and 
the analyses of these case studies focus on the identification of opportunities of, or 
needs for, standards. Two case studies were conducted in the pharmaceutical sector, 
traditionally characterised by a high patent intensity, which makes the development 
of standards more difficult. On the other hand, the branch consumer electronic 
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products crucially depends on the existence not only of national but also of global 
standards, which is generally supported by the three cases presented. In this sector, 
without the efficient interplay between the intellectual property rights of the differ-
ent actors during the standardisation processes, failures of the whole technology or 
fragmentation in multiple – often incompatible – single solutions threaten.  
 
In the communication sector, two best practices can be presented. In the MP3 case, 
the co-ordination between research and standardisation and the intensive use of pat-
ents were the major reasons for the successful integration of the heterogeneous aims 
of the major players into one common standardisation initiative. The success story 
of the GSM technology in Europe was mainly based on the significant support of 
the European Commission, whereas the unequal distribution of the patent portfolios 
of the involved actors was one reason for the long-lasting standardisation process. 
In information technology, the case of the development of a standardised electronic 
catalogue affected only intellectual property rights in the form of trademarks, which 
did not represent a real problem for the success of the standardisation process. The 
fieldbus standard is important for factory process automation. Although patents 
cover specifications in products which correspond to the standard, no conflict 
emerged. In addition, a central patent, which already existed before the start of the 
research project during which the technology for the standard was developed, was 
given for free. The TETRA case is characterised by the crucial role copyrights can 
also play in standardisation processes.  
 
The standardised bus architecture of the controller-area network (CAN) satisfies the 
demands of vehicle manufacturers. Despite patents of major players, licensing 
agreements at fair conditions were realised, forced by the need to have compatible 
interfaces in car electronics. The development of aluminium alloys for low weight 
vehicle construction was still in a pre-competitive stage, therefore the involved car 
manufacturers had no problem to share the results of the research even with their 
suppliers. Since the output of the standardisation process were only informal guide-
lines directed to the project partners, no conflicts between IPR and standardisation 
could arise. The partners of the research project on lifing methods for components 
operating under creep-plastic loading agreed not to protect the results of the project 
by patents, but also not to give away the results to companies outside the research 
consortium. Resulting standardisation processes are at the very beginning, but prob-
lems with IPR in standardisation in aeronautics did not occur in the past. Institu-
tional case studies provide an overview of the IPR standardisation relationship in 
the US, Japan, Europe in general and ETSI in detail. 


4.3 Categorisation of the Cases 


In order to apply a more systematic approach in the comparative analysis of the case 
studies, a list of categories has been developed which are able to differentiate the 
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cases and to identify – at least on a qualitative level – relationship patterns between 
IPR and standards. 
 
The fundamental distinction with respect to standardisation processes and standards 
is between formal and de facto standardisation, the former taking place at standards 
development organisations (SDOs) and producing formal standards, pre-standards 
or publicly available specifications (PAS), the latter driven by closed consortia of 
companies or even single companies which develop under intransparent circum-
stances mostly, but not always, proprietary de facto standards.  
 
From the technological perspective, process standards, including test methods or 
architectures, and product standards can be differentiated. Furthermore, the technol-
ogy considered can be at an early stage or can already have progressed to a mature 
phase. This distinction is closely connected with the R&D intensity, since the in-
vestment in R&D declines the more mature a technology is. Finally, technologies 
can be systemic, like information and communication technologies, or non-systemic 
and stand-alone, like chemistry. However, there is a clear tendency among all tech-
nologies to become more systemic, because technologies become more intertwined 
with an increasing importance of interdisciplinarity and within a technology the 
specialisation and therefore the division of labour increase. The dimension of (net-
work) externalities is closely related to the issue of systems technologies.133 The 
more intense network externalities are, the more likely it is that standards will be 
developed.  
 
Besides the technology-intrinsic dimensions relevant for standardisation, the market 
structure may also have an influence on standardisation and IPR. However, in the 
long run, both IPR and standards have an impact on the development of markets. 
Therefore, the degree of competition in a market may foster or hinder standardisa-
tion and the use of IPR. 
 
Asides from the technological and economic framework conditions, the standardisa-
tion process itself differs – besides the general distinction into formal and de facto 
standardisation – according to several dimensions. First of all, the number of par-
ticipants actively involved can vary. Second, the composition of the participants can 
vary between a very homogeneous group consisting of just representatives of large 
companies and a heterogeneous group, involving not only experts from companies, 
but also from research institutes and representatives of diverse groups interested in 
protecting the interests of labour union, of the environment or the consumers. 


                                                 
133 Positive network externalities are caused by the effect that additional users of network goods, 


like physical telecommunication networks, but also like virtual networks of common (com-
puter) languages, add to the utility of the already existing users by increasing the communica-
tion possibilities or by simply increasing the market for complementary products (hardware), 
which may cause price decreases or higher product varieties in the long term. 
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Thirdly, participants may have all the same nationality, may come from European 
countries or are globally located – another dimension of heterogeneity. 
 
The standardisation process focuses on the harmonisation of one technical specifi-
cation. However, different public policy concerns are also recognised or are even 
the main cause for a standardisation process. The generation of standards may be a 
major element of an industrial policy strategy or a main instrument in order to sup-
port the protection of the health and safety of consumers or workers. Even ethical 
dimensions may play a significant role.   
 
Finally, technologies and sectors differ in respect to the usage of IPR and to the 
degree standards are being developed, caused by both the characteristics of the 
technologies and the structure of the industries, like the intensity of competition.134  
 
These various framework conditions have impacts both on the efficiency of the 
standardisation processes and their output, measured by standard documents pub-
lished per year. As we have seen various dimensions of differences between the 
participants, it is more likely that conflicts in standardisation processes arise the 
higher the heterogeneity and the more proprietary IPR is involved. On the other 
hand, the more homogeneous the actors and their preferences, the more co-
operation is likely to occur. However, heterogeneous participants may have com-
plementary goals, which do not lead to conflicts but to common efforts to achieve a 
common standard. Since there exist no one-dimensional or unequivocal causalities 
between the characteristics of the cases and possible conflicts or solutions appearing 
during the standardisation process, in the following sections exemplary incidents 
are presented. 
 
In the following table 4, the cases are classified by the different categories ex-
plained above. The matrix makes the wide range of constellations and combinations 
clear. There are almost no cases, which are identical respective to the categories, 
although similarities exist. 


                                                 
134 Cf. the comparison between this relationship of France, Germany and the United Kingdom by 


Blind (2002b). 
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Table 4: Classification of Cases (NA = not assessable) 


 Formal/ 
De facto 


Product/ 
Process 


Early/ 
Mature 


High/ 
Low 
R&D 


Systemic/ 
Non- 
systemic 


High/ 
Low 
external-
ities 


High/ 
Low 
competi-
tion  


Many/ 
Few 
parti-
cipants 


Heterogene-
ous/ Homo-
geneous 
actors 


Global/ 
European 
participa-
tion 


Yes/ No 
public 
policy 
concerns 


High/ 
Low IPR 
involve-
ment 


Kind of IPR Coop-
eration/ 
Conflict  


High/ Low 
level of 
standardisa-
tion 


Ther. Anti-
body 


De facto Product Early High Non syst. Low High Few Homo  Yes 
(health) 


High Patents  Low 


Genetic 
Testing 


Formal Prod-
uct/Process 


Early High Non syst. High High Many Hetero Europ. Yes 
(ethics) 


High Patents Conflict Low 


PCR Formal Process Early High Non syst. High High Few Homo  Yes (re- 
esearch) 


High Patents  Low 


Opto-electro. 
Metrology 


Formal Process Mature High Non syst. Low Medium Few Hetero Global No Medium Patents Coop. Medium 


Paral. Opt. 
Interface. 


Formal Product Early High Systemic High High Few Hetero Global No Medium Patents Coop. Medium 


EDM Formal Process Mature Low Non syst. Low High Many Hetero Global Yes 
(health) 


Medium (indirect) 
Patents 


Coop. Low 


FTTO Formal Process Mature Low Non syst. Low High Many Hetero Global Yes 
(health) 


Medium (indirect) 
Patents 


Coop. Low 


VCR De facto Product Mature High Systemic High Low Few Homo Global No High Patents Conflict High 


CD De facto Product Mature High Systemic High Low Few Homo Global No High Patents/ TM Coop. High 


DVD De facto Product Medium High Systemic High Low Many Hetero Global No High Patents/TM  Coop. High 


MP3 Formal Process Medium High Systemic High Low Many Hetero Global Yes Medium Patents /TM Coop. Medium 


GSM Formal Process Mature High Systemic High High Many Hetero Global/ 
European 


Yes High Patents Conflict High 


BMEcat De facto Product 
/Process 


Medium Low Systemic High Medium Few Hetero National 
-> Euro-


No Medium TM Coop High (e.g. 
EDIFACT) 


Fieldbus Formal Process Mature High Systemic High High Many Hetero National  
Global 


No High TM/ Patents Conflict High 


TETRA Formal Process Medium High Systemic High High Many Hetero Global/ 
European 


Yes Medium Patents, 
Copyright 


Conflict High 


CAN Formal Process Mature NA. Systemic High Medium Few Homogene-
ous  


Global Yes Medium Patents Coop. High 


Aluminium Informal Product Medium High Non syst. High High Many Hetero Europ. Yes 
(safety) 


Low None Coop. Low 


Creep-Plastic Formal Process Medium High Non syst. High High Many Hetero Global Yes 
(safety) 


Low None Coop. Medium 


International Formal NA NA NA NA NA NA Many Hetero Global Yes NA NA  NA 


ETSI Formal NA NA NA Systemic NA NA Many Hetero Global/ 
European 


Yes NA All IPR Conflict NA 
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4.4 Conflict Potentials 


Coming back to the results of the questionnaire-based survey, it turned out that 40% 
of the respondents had problems with IPR of others in standardisation processes. 
This conflicting relationship between IPR and standardisation is also reflected in 
some of the cases analysed.  
  
The particular sensitivity of biotechnology with respect to intellectual property right 
protection requires a careful treatment of any future regulation. The high level of 
intellectual property rights engagement on the one side and the need for standardisa-
tion on the other hand provides a dangerous future minefield. The legal situation of 
patentability for gene sequences is not finally resolved. The official position is that 
gene sequences are in principle patentable once they are isolated, identified and 
made practically available, together with a process to develop and apply them to a 
practical use. Genetic testing services used in clinical diagnosis of genetic disease 
are neither regulated nor standardised in Europe. There are some indications that the 
excessive use of intellectual property rights in the field of genetics limits the acces-
sibility of competitively priced genetic testing services and hinders test-specific 
development of national programmes for quality assurance. Since it is a relatively 
new field of technology, the possibilities for abuse of a dominant market position 
are large. Monoclonal antibody generation and genetic testing methods are illustra-
tive examples for the dynamism and the complexity of biotechnological production 
methods. 
 
The biotechnological case studies give a number of interesting insights into rela-
tively new and fast growing markets. In general, it is true for biotechnology that 
research and development costs are high, but copying market products is relatively 
easy. The complexity of the technologies requires a sophisticated way of protection 
and differentiated licensing strategies, this includes both licensing in and licensing 
out strategies. We could see that in the case of the HuCAL technology (antibody 
generation) the marketing is built on a patent pool. IPR are important bargaining 
chips within the negotiations with other companies as well as against banks in the 
process of venture capital acquisition. Standardisation and regulation have so far 
only reached the margins of biotechnology, as with laboratory equipment and qual-
ity improvement. Formal standardisation has not yet been introduced into this tech-
nological field. In the field of genetic testing standardisation is at its beginning, but 
it will become very important in the future, in particular regarding the strong need 
for certified reference material. 
 
The GSM case illustrates several typical problem dimensions concerning the rela-
tionship between IPR and standardisation. For the first time, IPR conflicts can pose 
a real challenge to formal standardisation processes. Second, broad, system-wide 
standards can encounter a minefield of IPR that are spread throughout the technol-
ogy. Third, standards that become mandatory because of other regulations can run 
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foul of patent law, creating fundamental difficulties. Fourth, more than one IPR-
holder can be involved, a phenomenon with increasing relevance. Finally, the in-
corporation of actors with different technological and different geographic markets 
raises the potential for IPR conflicts to emerge within the standardisation environ-
ment. The degree of controversy generated by ETSI's elaboration of a new IPR 
policy clearly illustrates the potential for conflict with IPR. These include the obli-
gation to search for IPR, the geographical reach of IPR agreements as well as the 
question of what to do with third-party rights. 
 
The TETRA case illustrates that IPR conflicts can involve not only patents but also 
other types of intellectual property rights, viz. copyright. It also indicates how IPR 
can be used in competition between different standards. Finally, it illustrates the 
importance of clear guidelines in the standards development organisations to deal 
with contingencies. 
 
The presented MP3 case is an example of the effective and efficient interrelation-
ship between research and industry and between intellectual property rights and 
standardisation. The actors have successfully taken over control of the development 
of the technology very early by setting up under the EUREKA project a patent pool 
integrating all relevant partners, including both research institutes and companies. 
This complementary relationship unified the strength on the technological ground 
and the market knowledge of the commercial participants, who have insights into 
strategies on how to build up a broad base of users very quickly. A similar experi-
ence was made in the ETIM and BMEcat case. There, it was the early move of the 
actors that guaranteed the success. 
 
The potential of conflict has been demonstrated for a number of cases, but what are 
the common characteristics when and why conflicts show up? With respect to the 
objective of the study, it is of particular interest to see under which conditions and 
why conflicts between intellectual property rights and standardisation emerge. The 
performed analysis together with a more detailed look at table 4 gives some an-
swers. A high potential of conflict between IPR and standardisation arose in par-
ticular in six cases of the presented case studies, namely, Genetic testing, VCR, 
GSM, Fieldbus, TETRA, ETSI. All these technologies are highly relevant for IPR 
activities and, with the exception of the VCR case, all these case studies showed 
involvement in formal standardisation procedures. These technologies are not at an 
early stage of development, but tend to be more mature technologies. Naturally the 
conflict potential rises with the complexity of the technologies, thus conflicts seem 
to be more likely with systemic technologies than with non systemic ones. Conflict 
potential for the mentioned cases also accompanied a high level of competition, 
with many participants in the market and with heterogeneous actors involved. Due 
to the restricted sample of cases, further conclusions from these findings have to be 
drawn carefully.  
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4.5 Solution Potentials 


Besides the different lines of conflicts, which have been identified in the question-
naire-based survey and in the case studies, solutions to these conflicts are also pre-
sented which may serve as examples for standardisation processes of other tech-
nologies. 
 
In the Opto-electronic Metrology case there were no serious problems between 
standards and IPR, although conflict potential did exist. However, before the stan-
dardisation initiative was introduced, possible conflicts with existing patents were 
checked. It appeared that there were indeed relevant patents on measurement in-
struments to be taken into consideration. For this reason the standard was so formu-
lated from the beginning that these patents remained untouched or were circum-
vented, in that the norm does not prescribe the use of a certain measurement instru-
ment, but only the quality of the measurement (performance standard). Not only as 
regards expert but also competitive aspects, there were no serious problems between 
standards and IPR. A good technological preparation and an economic alliance on 
the part of the manufacturers of measurement apparatus, which defused the conflict 
potential from the start, were decisive for the successful process. 
 
The ETSI case illustrates the difficulty in getting all the members of an SDO to 
accept formal obligations regarding exercise of IPR. Further, it suggests strongly 
that the IPR conflict has a considerable political dimension. It shows that a flexible 
agreement, however, can serve the purpose of dealing with this not altogether com-
mon aspect of the standardisation process. 
 
The GSM case itself did not result, as some had feared, in the scuppering of the 
standard: the conflict was settled contractually between a selection of parties. This 
cross-licensing result ultimately diffused concerns over the number and spread of 
patents throughout the GSM system. However, it did so at the cost of excluding 
other vendors. The fact that this case occurred at a transitional phase of the telecoms 
regulation and that both the European and the US authorities were each, from their 
own perspectives, looking on, was important for defusing a head to head conflict. 
 
The TETRA case involved a conflict case (copyrights) which was initially sched-
uled to be taken to court. In the final analysis it was not, although the reason for this 
is not known. This suggests that the conflict was resolved although it is not known 
whether the difference in resources of the parties involved hindered the plaintiff (a 
small actor) from pursuing its case or not. Another result of the TETRA case re-
garding the SDO's role in conflict resolution is that ETSI had to promise to pay 
greater attention to internal routines. 
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4.6 Summary 


Although we have developed numerous categories to classify the cases, a simple 
obvious clustering of the cases is not possible. Therefore, we have reduced the di-
mension down to two, which reflect the core of our study. In figure 19, we have 
located selected cases according to the involvement of standards and IPR. In addi-
tion, four relevant policy areas are depicted. In the following final chapter, recom-
mendations are derived which aim to solve possible conflicts between IPR and 
standardisation or to optimise their interface. 
 


Figure 19: Categorisation of Cases by their Standards- and IPR-Intensity 
and Relevance of Different Policy Approaches 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In general, four quadrants can be distinguished. Technologies, which are still at a 
very early stage, like nanotechnology, are both still free of IPR, like patents, and 
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applications will be realised in the future, therefore there is no need for standards at 
the moment. The second cluster of pharmaceutics and biotechnology is character-
ised by a high density of IPR and a more mature stage in the life cycle of the tech-
nology. Only very few sectors have little IPR, like many service related and soft-
ware based areas. Consequently, little or no problems with standardisation arise. In 
some cases, like in optical electronical metrology, we observe a simultaneous exis-
tence of IPR and standardisation activities on a medium level. In a pre-competitive 
field of technology, aeronautics, both IPR and standards in form of guidelines coex-
ist beside each other without causing conflicts, since the group of involved actors is 
small and rather homogeneous. Finally, we have the large and growing field of ICT. 
The involved companies try to build up strong IPR portfolios. On the other hand, 
the need to generate positive network externalities requires the development of 
common, world-wide accepted standards. Consequently, the conflict potential is 
most intense. However, the pressure to find a common agreement is also very high, 
since only in exceptional cases are single companies able to enforce a proprietary de 
facto standard.   
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5. Policy Recommendations 


Above all, the literature survey, the results of the questionnaire-based survey and 
the analysis of the case studies have shown the variety of interrelationships between 
IPR and standardisation. The review of the literature confirms that the relationship 
is a relatively new phenomenon, especially virulent in network industries, like tele-
communications. The answers of the survey support the relevance of the issue, since 
conflicts of IPR in standardisation processes are much more likely than the existing 
literature, especially focused on specific cases, suggests. Furthermore, the IPR issue 
is indeed predominantly one involving patents, but both the survey and the case 
studies show that copyright and other rights may also be involved. Finally, the em-
pirical evidence makes clear that many of the numerous conflicts between IPR and 
standardisation are not adequately resolved. 
 
For the policy dimension it is also notable, that it has become evident that the inter-
face can either be located closer to the research and development area or already in 
the marketing phase of products. Consequently, the policy approaches have to cover 
both research and development, the IPR regime, the standardisation regime and 
competitive issues. In the following final section, policy recommendations concern-
ing the relationship between IPR and standardisation are spelled out which relate to 
all four policy areas. Sometimes, a recommendation concerning one policy area 
may contradict a proposal made from another policy perspective. A final decision 
can only be made by taking into account the specific framework conditions of the 
respective technology or market. Therefore, a comprehensive shaping of the interre-
lationship between IPR and standardisation has to take into account all the policy 
dimensions. However, since different institutions, like R&D funding organisations, 
patent offices, standardisation bodies, and institutions regulating competition are 
addressed by the policy recommendations, there are many difficulties in finding a 
consensus among their interests and developing coordinated actions.  


5.1 Research Policy Recommendations 


Although research policies are not directly linked to standardisation, the origin of 
new standardisation projects can often be found in publicly funded research pro-
jects. Furthermore, the direction of research activities can be more easily influenced 
by the design of public policy than by standardisation activities, which are mostly 
driven by private interests. The evidence from the results of the survey conducted 
and some experiences from the case studies allow to derive the following recom-
mendations concerning future research policies.  
 
• Since the awareness among researchers about the relevance and the implications 


of standards and standardisation processes is rather limited, training or even ex-
change of personnel should be made available to increase their understanding. 
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This training should also include a broad knowledge about IPR, which is also 
rather limited among researchers. 


• Public EU-funded research should make a clear provision for support that may 
be needed in order to transfer results generated by RTD project to develop stan-
dards of benefit to the EU. The need may not be evident at the beginning of the 
project and hence the potential for a standard must be reviewed at regular pro-
ject meetings and seriously considered by the funding EU institutions. There-
fore, after the completion of research projects, the research consortia should be 
flexible to undertake additional work related to the development of standards. 


• By designing research programmes especially dedicated to solve social or envi-
ronmental problems, it should already be taken into account that the costs for 
the development of respective standards should be – at least partially – eligible 
for funding.  


• All research projects containing a clear aim to develop test and measurement 
methods should establish the scope for the development of a new standard at the 
beginning. Direct links with the standards organisations and the relevant com-
mittees should be established early in the life of the project. 


• Promoters who are part of the research team as well as a member of relevant 
standardisation committees should be indentified, since they may be able to 
support the transfer of research results into standards more effectively and effi-
ciently. 


• In addition to directly IPR-related recommendations, the information flows be-
tween the public research institutes and the standardisation bodies have to be 
improved. Setting incentives for the researchers in these institutions can do this. 
Because direct financial incentives for researchers are often incompatible with 
the remuneration in the public sector, the scientific evaluation of these institu-
tions and possible consequences for their public funding should not only be 
based on their scientific output, i. e. publications and patents, but also on their 
scientific and technological contribution to standardisation processes.  


• Researchers should be more aware of the freedom to use IPR in standards and 
particularly to understand that IPR and standards are not mutually exclusive. 
There are also positive advantages in sharing IPR in a pre-competitive environ-
ment by developing common guidelines, as pre-stages of future standards, in 
order to provide the confidence within the supply chain for investment in new 
technologies. Related successful case studies of the co-existence of IPR and 
standards should be identified and promoted amongst the research community. 


• The MP3 case demonstrated that the early planning of the IPR distribution and 
future involvement into standardisation activity can be very beneficial to avoid 
conflicts and to achieve best returns from research projects. 


• The same case also proved that collaboration between industry and research 
institutes can be very successful when IPR issues are taken care of even before 
the beginning of the research project.  
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5.2 IPR Policy Recommendations 


We have seen in the review of the literature, in the results of the survey and in the 
descriptions of the case studies that characteristics of the IPR regime have major 
impacts on the effectiveness and the efficiency of standardisation processes. There-
fore, a separate section is devoted to suggestions for practices in patent offices and 
IPR-related institutions.135 Although not only patents have been addressed in the 
survey and the case studies, they clearly dominate the relationship between IPR and 
standardisation. In addition, patents claim the broadest protection of a technical 
invention, whereas trademarks are more important for the visibility in the market 
than for the protection of a specific technology, and copyrights can be more easily 
circumvented. Therefore, the following recommendations are focused on changes in 
the patenting regime or practice:  
 
• In general, the implication is that the potential for conflict can be reduced in an 


environment where the IPR system as a whole works efficiently. The potential 
for conflict is reduced in cases where the examination process assures a high 
level of quality of issued patents, thus reducing the risk of conflicts arising from 
weak patents.  


• Since cross-border application of technical standards will be further promoted, 
but IPR regimes differ among countries national legal systems, inconsistencies 
and conflicts between technical standards and intellectual property rights are 
likely. Therefore, a world-wide harmonisation of national IPR regimes would 
decrease the likelihood of such conflicts.  


• Since conflicts arise very often due to unclear IPR constellations, the ability to 
identify relevant patents and other IPR is of paramount importance: meaning 
that transparency and accessibility of IPR material makes monitoring activities 
of the IPR minefield easier. 


• There should be a last resort in the court system, allowing for compulsory li-
censing provisions, although there are major concerns that a widespread use of 
this instrument may prevent IPR-holders from participating in standardisation 
processes, because it is already observable that the R&D intensive companies at 
the leading edge are not very interested in bringing in their knowledge into 
standardisation processes.136  


• The IPR Helpdesk, funded by the EU, should also provide services concerning 
the role of IPR in standards. This way it can contribute to increase the aware-
ness about conflicts between IPR and standardisation. 


                                                 
135 The Federal Trade Commission in the US conducted a public hearing on Competition and Intel-


lectual Property Law and Policy in the Knowledge-Based Economy in 2001 and 2002, where 
the role of IPR in standardisation activities was also explicitely addressed.  
(http://www.ftc.gov/opp/intellect/index.htm; (3-07-2002)). 


136 Cf. the empirical evidence for Germany Blind (2001b). 
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5.3 Standardisation Policy Recommendations 


The following recommendations are addressed to the standards development or-
ganisations, which may modify their guidelines according to the suggestions made. 
However, the existing ISO/IEC directives related to patents, which are implemented 
by most standard development organisations, proved to be effective and efficient in 
most circumstances. Nevertheless, the proposals are mostly directed to general stra-
tegic standardisation policies, inclusing licensing and disclosure rules.137   
 
• In the very early pre-competitive stage of technology life cycles, the main actors 


are aware that they need to form alliances with their customers and suppliers, 
but also with their competitors. This constellation already causes some pressure 
on the actors to converge their interests. With progress in the technology life cy-
cle, this pressure on the companies will decrease and the likelihood of single ac-
tions will increase. Therefore, standardisation development organisations are 
encouraged to identify promising new technologies in their very early stages 
and to start new standardisation processes instead of waiting for them to mature. 


• The participants of standardisation processes should be made aware of possible 
inputs from science, especially in technologies at the very beginning of their de-
velopment.  


• Concerning the immediate relationship between IPR and standardisation, stan-
dards should be preferred which do not specify the design of components but 
their performance, in order to avoid conflicts with patents protecting these com-
ponents. 


• From the famous GSM case it can be learned that the duration, the scope of an 
entire system and the level of detail of a standardisation process should be lim-
ited, since extending these dimensions increase the probability for IPR conflicts 
and their seriousness. Guidelines have to be developed for the treatment of IPR, 
which come up during (long) standardisation processes. 


• Since the empirical evidence shows a reluctance of innovative R&D-intensive 
companies to join standardisation processes, the framework conditions of stan-
dardisation have to be changed in such a way that their incentives to participate 
increase (e. g. attractive licensing schemes, see below).  


• In general, standardisation development organisations have to improve their 
performance by being faster, by reducing the costs for participants, especially 
working time, and by being more flexible in order to increase their attractive-
ness for researchers and therefore to allow more easily the transfer of research 
results into standards.  


 
 
 


                                                 
137 Some of the suggestions can be found in Rapp and Stiroh (2002). 
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Disclosure Rules 
 
Disclosure rules enable the SDOs to obtain information about whether technologies 
under consideration for inclusion in the standard are proprietary and subject to li-
censing. They thereby reduce the potential for a technology to be included in a 
standard without the knowledge that a technology owner, with intellectual property 
that impinges on on the standard, may try to extract royalties for the use of the tech-
nology. 
• Because of differences across industries in the reward afforded by patent protec-


tion and in the needs for compatibility and standardisation, no rule would be op-
timal for all situations. Because of this heterogeneity across industries, the pol-
icy choice that leaves the disclosure rule and the rigor of enforcement up to the 
respective technical committees themselves may be best. They themselves may 
be the best suited to optimise the trade-off between the benefits and costs of dis-
closure that these rules entail. 


• Consequently, the shifting of responsibilities concerning the identification of 
relevant IPR from the members of the standardisation committee to the IPR 
holders – a rule to the debit of IPR – is not assessed as being an adequate solu-
tion by the respondents of the survey. However, the current attribution of re-
sponsibilities seems to be too much to the debit of standardisation. Therefore, 
the identification and disclosure problem has to be tackled, since false decisions 
at a very early stage of the standardisation process which have to be withdrawn 
later may cause massive misinvestments.  


• In order to increase the transparency of IPR relevant for standards, the standard 
development organisations following ETSI´s example should build up publicly 
available databases with IPR that are potentially ‘essential' for their standards. 


 
Licensing Policy 
 
Having learned through disclosure which elements of the standardized technology 
may be proprietary and subject to royalties, the SDOs are still left with the problem 
of setting guidelines for the determination of licensing fees the technology owner 
should charge after the standard is determined. The typical policy mandating that a 
royalty be "fair, reasonable and non-discriminatory" gives little guidance for royalty 
determination because "reasonable" can mean different things to a technology ow-
ner and a technology buyer. 
 
• The extent to which a royalty is ´reasonable` may be assessed in terms of the 


division of gains from licensing between licensor and licensees. While there is 
no single right answer, it is possible to rule out as unreasonable royalties that 
leave the patent owner worse than he would have been had he not joined the 
standardisation process and royalties that absorb all of the gains from standardi-
sation. The threshold for what is reasonable will depend on the nature of the in-
vention that is chosen as the standard. In order to avoid too high licensing fees, 
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reasonable should mean the royalties that the IPR holder could obtain in open, 
up-front competition with other technologies, and not the royalties that he can 
extract once other participants are effectively locked in the technology covered 
by the patent 


• Besides this general consideration databases should be made available which 
contain the relevant details of exemplary cases. This increased transparency 
provides guidelines for the negotiations between the IPR holders and potential 
licensees, which make the negotiation process faster and more effective. 


• If alternatives between technologies are available, the IPR holders´ pre-selection 
negotiation and conclusion of licenses with individual licensees should be a 
positive factor of some weight in the standard selection process. 


• Since the empirical evidence has made obvious that conflicts often cannot be 
solved because of large discrepancies between license fees demanded by the li-
censor and the willingness to pay of the licensees, SDOs might set up some 
means of dispute resolution within the organisation to help resolve royalty dis-
agreements.138 Resolving reasonable royalty disputes within the organisation 
will almost certainly be quicker and cheaper than resorting to the courts. 


 
Patent Pools 
 
Since usually not only a single patent has to be considered for integration into a 
standard, patent pools may represent a solution for some conflicts of IPR in stan-
dardisation processes. Since patent pools can serve the following several key func-
tions, like the identification of essential patents both inside and outside the stan-
dardization group, like the differentiation between patents essential to the core stan-
dard and those to peripheral dimensions. In addition, they are an organisational 
model to save transaction cost regarding both disclosure and licensing of IPR com-
pared to multilateral negotiations. They are also able to resolve conflicts both 
among IPR holders themselves and between IPR holders and standards users. In 
general, patent pools may support the diffusion the standards as broadly as possible, 
while promoting thirdparty licenses on fair, reasonable non-discriminatory basis. 
 
Nevertheless, to establish and run patent pools efficiently and to promote their gen-
eral welfare advantages, some conflict potentials and potential disadvantages, like 
their misuse as price fixing mechanism, have to be taken into account and the fol-
lowing recommendations should be considered. 
• The pooling of patents and consequently of interests should not take place too 


late, in order to avoid a constellation with two or more pools driven by different 
interests and even technologies which cannot be integrated in a hybrid standard. 


• Public non-profit research institutions may act as key gravitational force for 
creating patent pools, since they can more easily balance the often controversial 


                                                 
138 Cf. Lemley (2002). 
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interest of the companies involved compared to a company trying to promote its 
commercial interests at the cost of other participants.  


• Despite the attractiveness of a pool solution, it has to be considered that the 
standardisation of a technology which is based on a pool of patents does not 
automatically mean that the technologically and even economically superior so-
lution will succeed. Because of the strong common interests and the economic 
power of the patent pool members, the technologically superior solution of an 
outsider who is either not able or not willing to join the patent pool may not be 
considered as a standard specification and may therefore cause the development 
of products and process of inferior quality or at higher costs. Hence, even if 
comprehensive patent pools may solve conflicts between IPR holders, they have 
to be watched carefully because they may overrule better solutions of individu-
als or smaller consortia with weaker IPR or economic power.  


• The involvement of companies in patent pools which are successful in distribut-
ing new products and technologies guarantee the successful acceptance of a new 
standard, which is economically more beneficial than the flop of a technologi-
cally superior standard. 


5.4 Competition Policy Recommendations 


Both the outcome of the IPR regime, like granting a temporary monopoly via pat-
ents, and the results of standardisation processes, like the specifications of a stan-
dard causing heterogeneous implementation costs at the user side, may have nega-
tive impacts on competition. However, standardisation may also foster competition 
by levelling the playing field.  
 
In general, competition policy makers have to develop a better understanding of the 
scope of conflict between IPR and standardisation and its impact on competition 
policy issues. In general, a more intensive dialogue between all parties involved can 
be a first step to this better understanding. 
 
The following proposals focus less on different consequences of the IPR regime for 
standardisation and competition, but more on the consequences of the interaction of 
IPR and standards on competition.  
• If IPR-protected technologies are integrated in a standard, one has to be very 


careful about possible negative impacts on competition, since this constellation 
may increase the monopoly power of the IPR-holder. A remedy could be the 
prescription of compulsory licenses, although this instrument should be used 
very restrictively because of its negative incentive signal to innovative compa-
nies interested in standardisation. 


• In the case that standards become mandatory via reference in other regulations, 
solutions have to be found to deal with IPR-holders who refuse to give licenses 
away for no or very little fees. 
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• Standardisation should also be considered as an instrument to solve antitrust 
problems, since it allows that all interested parties influence both the specifica-
tions of a standard and implement it, leading to a common level in the playing 
field of competition. Therefore, standardisation may also substitute the regula-
tion of competition by governmental institutions. 


• Two cases, the EDM and FTTO programmes, open up a further possibility to 
optimise the relationship between IPR and standards. Standards are able to de-
value the brand loyalty, which is built up during the terms of patents, after the 
protection comes to an end, since standards may speed up the substitution proc-
ess after the termination of the patent protection period. 


• In general, policies to increase the procompetitive aspects of patent pools have 
to be encouraged while avoiding their anticompetitive effects. This can include 
the involvement of competition regulating authorities in laying out allowable li-
censing arrangements. The promotion of a patent pool notification scheme may 
also increase their awareness for the scope of conflict between IPR and stan-
dardisation and alleviates their decision making process.  


5.5 Conclusion 


Since the rationales and objectives of the four policy areas differ in general, there 
are tensions between the recommendations proposed. In addition, the recommenda-
tions address different institutions. Consequently, there is a need for coordinated 
action in order to improve the relationship between standardisation and IPR, also 
taking research and competition policy aspects into account. A first step towards a 
comprehensive action is to convoke the responsible authorities and encourage an 
intensive exchange of ideas. Based on a better understanding, further steps towards 
an integrated policy approach can be undertaken. 
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Interaction of Standardisation and  
Intellectual Property Rights (IPR) 


 
We would kindly ask you to fill-in the attached questionnaire. It takes about thirty minutes 
to complete it. Alternatively, if you prefer, you can fill in an electronic version of the ques-
tionnaire. This can be found at: 
 
  


http//:www.jrc.es/pages/sipr.html 
(please return to nikolaus.thumm@jrc.es) 


 
In general, we would appreciate if you could give as many additional comments to the 
questions as possible. If therefore the provided space is not sufficient, please feel free to 
write on additional paper. Any comments are very much welcome! 
 


In case of any doubts and/or questions, please contact: 
 


Dr. Nikolaus Thumm 
Institute for Prospective Technological Studies (IPTS) 
World Trade Center - Isla de la Cartuja s/n 
E - 41092 Sevilla (Spain) 
Tel.: + 34 95 448 83 33, Fax: + 34 95 448 82 79 
E-mail: nikolaus.thumm@jrc.es 
 


Please return the questionnaire to this address before 


11th May, 2001 
by using attached envelope 


 
Thank you very much for your co-operation. 
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Part A: Intellectual Property Rights Management 


1. Did your enterprise develop any new or significantly improved 
products/services or production processes during the period 1998-
2000? If yes, how many? 


  approx. numbers 
Product improvement       
Service improvement       
Process improvement       


2. What importance did the use of any of the following methods have 
to protect inventions or innovations developed in your enterprise 
during the period 1998-2000: 


 very low low medium high very high 
Patents      
Trademarks      
Copyrights      
Secrecy      
Long-term labour contracts      
Lead-time advantages      
Customer relations management      
Exclusive contract with suppliers      
Complex product design      
Embodying intangibles in products  
(i. e. software in machinery)       


Others: 
      


     
 


3. How many patent applications have been filed by your company in 
the period 1998-2000? 


 
Number:          patent applications filed 


Please assess the importance of geographic coverage of patent protection for 
your company: 
 very low low medium high very high  
National      
European      
US      
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Japan      


4. How important are for your company the following motives to ap-
ply for a patent? 


 very low low medium high very high  
Protect own technology from imitation      
Impede competitors' patenting  
and application activities      
Increase your company´s value      
Generation of licensing income      
Gaining a better bargaining position 
in standard setting      
Prevent competitors from integrating 
own technology in a formal standard      
Improve the situation in R&D 
co-operation       
Improve inter-firm negotiations   
(cross licensing, joint ventures)       
Prevent patent infringement suits       
Improve the technological image  
of your company      
Acquisition of venture capital      


Others: 
      


     


 


Which patenting and licensing strategies and tactics have been commercially 
successfull in your company? Please explain briefly: 
      


      


      


 


Part B: Involvement in standardisation processes 


5. At which level has your company been involved in the standardisa-
tion process during the last three years? (Multiple answers possible) 


 Standard development organisations Industry consortia 
 participated observed participated observed neither 


National (BSI, DIN)      
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European (CEN)      
International (ISO)       
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6.  Motives for participating in formal and informal standardisation 
processes  


In the following question we differentiate between formal standardisation processes 
in standard development organisations, like DIN, BSI, AFNOR or CEN, and  stan-
dardisation processes conducted by industry consortia on an informal base. 
 
What importance do the following motives have for participating in formal 
and informal standardisation processes? 


 formal informal 


 low medium high low medium high 
Exerting influence on the  
specifications of standards       
Preventing certain specifications  
in standards       


Observing competitors´ 
technological know-how       
Increasing time advantage concerning  
technical know-how respective       
to non-participating companies 
Increasing advantage of technical  
know-how respective        
to non-participating companies 
Reducing R&D costs       
Improving productivity       
Increasing turnover       
Reducing transaction costs 
(e.g. contract and transportation costs)       
Facilitating compatibility with suppliers  
of complementary products       
Legal security concerning the intro- 
duction of new products and processes       
Increasing market power respective  
to suppliers       
Increasing market power respective  
to customers       
Improving the co-operation  
with competitors       
Better dissemination of own IPR  
through standardisation       


Others:            
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7. What does your company perceive as barriers to the transfer of 
research results into formal standards? Please indicate the level of 
importance as barriers to transfer. 


 very low low medium high very high  
Lack of awareness by reseachers      
Inflexible standards development processes      
Slow standardisation process      
Very short product cycles      
Uniformity rule      
High costs (personnel, travelling)       
Insufficient protection  
of technological know-how      
Lack of co-ordination between research  
and standardisation organisations      
Too many IPR (patents) are preventing  
technically optimal standards      
RTD result owned by different IPR holders      


Others:            


8. What impact would the following measures have on improving the 
transfer of research results into formal standardisation processes? 


 very low low medium high  very high  


Establishment of financial incentives      
Raising awareness of benefits of standards      


Obligation to inform standardisation  
bodies about results of       
public funded RTD projects 


Others:            
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Part C: Interaction/conflicts between standardisation and Intellec
    tual Property Rights (IPR) in general 


9. Did you experience in your company conflicts with IPR amongst the 
participants of the standardisation process? 


 Own IPR Others´ IPR 
 Never Sometimes Often Never Sometimes Often 


Patents       
Trademarks       
Copyrights       
Trade secrets       
 
Please specify:  


      


      


      


10. Which kind of problems arose due to own IPR involved in stan-
dardisation processes and standards? 


 Never Sometimes Often 


Licensing conditions were not accepted    
Technology was circumvented    
Infringement of own IPR    


Others:           


11. Which kind of problems arose due to foreign IPR involved in stan-
dardisation processes and standards? 


 Never Sometimes Often 


Infringement suits    
High license fees demanded by the IPR/ patent holders    
Unclear IPR structure (patent holders identified too late)    
Problems with cross-licensing    


Others:          
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12. Did you solve the conflict with IPR in the standardisation process or 
related to standards? 


Never Sometimes Often 


   


13. If you have solved the conflict, how did you solve the conflict in the 
case of patents (multiple answers possible): 


Purchase of licenses  
Join a patent pool  
Merger with the patent holding company  
Acquisition of the patent holding company  
Circumvention of the protected technology  


Others:         
 


14. What was the importance of the following reasons for not overcom-
ing problems in formal standardisation process? 


 very low low medium high very high  
High costs for licenses      
No census about a common patent pool      
Merger with the patent holding  
company failed      
Acquisition of the patent holding  
company failed      
Circumvention of the protected  
technology not possible/ too expensive      


Others:                 


15. What importance do the following measures to overcome conflicts 
with IPR involved in formal standardisation processes have? 


 very low low medium high very high  
Mandatory licensing      
Reduced terms of patents (esp. for  
systems and network technologies)      
Shift of responsibility for screening  
of IPR involvement in standards      
from participants to IPR holders 


Others:                 
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16. Please use the additional space to note own suggestions on how the 
 conflict with IPR involved in standardisation processes can be  
 solved: 


      


      


      


      


 


 
Part D: Firm data 


What is your company's core business or primary sector of activity? 


      


      


Number of employees              


Number of employees in R&D            


Total turnover 2000 (Mio Euro)              


R&D expenditure in % of total turnover         


Export in % of total turnover        


 
(Instead of filling in the following points, you can staple your businesscard here.) 
 


Country of residence:        
 


Company name:       


 


Street:       
 


ZIP:       
 


Person to contact:       
 


Position in the company:       
 


Tel./Fax:       
 


Email:       
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 12


Part E: IPR in the European Framework Programmes  


The purpose of this part of the questionnaire is to collect feedback on the use and 
the appropriateness of the IPR provisions included in the FP4/FP5 model contracts. 
 
Has your enterprise received funding from European Union´s 4th or 5th 
Framework Programmes for RTD? 


No  Yes    (If yes, please continue, otherwise you are finished!) 
 


What were the major effects, for project(s) in your company, of the IPR rules 
in the FP4/FP5 model contracts? 
Rate the following statements on a scale of 1 (never) to 5 (always). 
 1 5 
IPR rules were a significant issue 
for the projects      
They were essential for the smooth  
running of the project      
Minor difficulties were caused  
by the rules, which were resolved      
Major difficulties caused by the rules  
seriously impeded the project      
IPR difficulties independent of the  
model contract occurred      


Others:            
 


Which specific IPR provisions (if any) led to major problems ? 


Global complexity of the IPR provisions  
Ownership of results  
Access rights on pre-existing know-how  
Access rights on knowledge resulting from the project  
Exclusive access rights   
Eligibility of IPR costs  


Others:        


Did you encounter cases where partners' objections on IPR provisions led to 
the non-participation of the project? 


No  Yes   
 
If yes, please comment: 
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In the future FP6 model contracts, do you think that : 


The IPR provisions should be the same as in the past?  


Only a few of the current IPR provisions should be modified?  
(those provisions are identified below) 


The IPR provisions included in the model contracts should 
be reduced to a minimum while leaving it to the contractors  
to specify additional IPR rules in a separate consortium agreement? 
 
Based on your experience with IPR provisions for the former FPs, do you think 
it would be useful for FP6 to keep the distinction: 
 yes no 
between principal / assistant contractors:    
between pre-existing know-how / knowledge  
resulting from the project:   
between access rights for use / for carrying out the project:   
 


Would you suggest changes in the current IPR provisions relating to: 


 Which changes ? 


Ownership of results  
      


Access rights on pre-existing know-how  
      


Access rights on knowledge resulting 


from the project 


 


 
      


Provisions on exclusive licensing  
      


Eligibility of IPR costs  
      


Others:        
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Mattli and Büthe found, on the basis of a questionnaire survey, strategic reasons and concluded 
that standards are not formulated in the technical sense but for political reasons [2]. Besen and 
Farrell recommended a method of strategically using standardization [3]. However, these 
researches were from the viewpoint of political science. 
 
We also need to examine the question from the perspective of economic theory. This paper first 
reviews the conventional explanation using industry modularization, then introduces two theories; 
the tragedy of the anti-commons and leap-frogging. 
 
Special attention is paid to “standardization” of standardization organizations’ patent policies. 
A patent holder has the exclusive right to exploit his/her invention, which is the core concept of 
the patent system. However, the patent policies, not only of public entities but also of private 
organizations, request that patent holders permit the following: if a patent is believed to be 
essential to a standard, its holder must agree to license the patent without discrimination. There 
is no notion of exclusive right. Why do companies accept patent policies in which the exclusive 
patent right is not guaranteed? 
 
 
2 Modularization and the necessity of interface standards 
 
Researchers explain the necessity of standardization relating to compatibility standards using the 
concept of modularization in industry. 
 
Baldwin and Clark state that modularization generally has three purposes [4]: to make complexity 
manageable; to enable parallel work; and to accommodate future uncertainty. They found “hidden 
modules” and claim that “design decisions in those modules do not affect decisions in other 
modules” and “in the hidden modules, designers may replace early, inferior solutions with later, 
superior solutions”. 
 
The relation between a Personal Computer (PC) and a telecommunications network is an example 
of hidden modules. A user can upgrade the telecommunications network from dial-up to Digital 
Subscriber Line (DSL) and further to Fiber-To-The-Home (FTTH) without replacing his/her PC. 
He/she also can replace his/her PC from a low-performance model to a higher performance model 
without changing the communications network. 
 
In order to realize the hidden module scheme, it is necessary to standardize the module interface 
precisely. Otherwise, if no compatibility standard exists, the greater the number of module 
providers, the greater the inter-module transaction costs. Interface standardization among module 
providers is a way to reduce the transaction costs. 
 
Telecommunications, information, electronics and electrics are industries where market competition 
is extremely severe and compatibility standardization activities are the most active. In these 
industries modularization is on-going. 
 
 
3 Prevention of the tragedy of the anti-commons 
 
This section describes why companies cross-license their patents and the patent policies imply 
cross-licensing. 
 
3.1 The tragedy of the anti-commons 
 
Let us assume companies A and B conduct R&D (research and development) in the same area. 
The companies have individually filed patent applications, which have been examined and granted 
separately. These granted patents do not overlap because of the authorized patent examination 
system. 
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In such a situation, suppose that a new product requires both of the patents from the two 
companies. If either of the two companies refuses to license its patent to the other, the entire set 
of accumulated technologies becomes useless. This is what is called the “tragedy of the anti-
commons”. 
 
This phenomenon contrasts with the famous “tragedy of the commons”, which refers to a situation 
in which the yield is reduced as a result of the over-use of common land by individuals. The tragedy 
of the anti-commons occurs when a number of individuals claim rights to a single land property and 
eventually make it unavailable. 
 
The tragedy of the anti-commons can be explained by applying game theory, which studies the 
strategic situations of multiple players [5]. Schmidt and Werle already applied the theory to the 
standard-setting process [1]. Here we apply it to understand the relation between the two patent 
holders. 
 


Table 1 – Game theory expression of the tragedy of the anti-commons 
(simplified example) 


 
Company A  
Does not license A’s 
patent 


License A’s patent 


Does not license B’s patent Case 1: (0, 0) Case 2: (0, 1) 
Company B 


Licenses B’s patent Case 3: (1, 0) Case 4: (0,5; 0,5) 
NOTE (x, y) is the market size company A and B expect, respectively. 


Source: Prepared by the author 
 
 
Let us examine Table 1. Companies A and B choose from two actions: to license to its counterpart 
and not to license to its counterpart. If companies A and B both refuse to license (Case 1), no 
company will gain the market. If company A decides to license but B refuses (Case 2), B only will 
monopolize the market. If company B decides to license but A refuses (Case 3), A only will 
monopolize the market. If both companies licence each other (Case 4), the market will be divided 
in half. For Companies A and B, Case 3 and 2 are the best, respectively, but this Nash equilibrium 
implies no license to the counterpart (Case 1). This is a typical game of prisoners’ dilemma. The 
tragedy of the anti-commons is the situation where both companies insist on the exclusive patent 
right. 
 
In the telecommunications, information, electronics and electrics sectors, a large number of 
companies around the world perform R& D in similar areas. As a result of equally competent 
researchers pursuing inventions in overlapping research areas, many different companies own 
patents related to the same technology. However, marketable products and services need these 
patents. In addition, in these sectors, it is common to combine modules that involve multiple 
patents owned by different companies. This characteristic of the industry sectors may cause 
the tragedy of the anti-commons. 
 
After playing the game through repeatedly, the industry gets to know the second best solution. 
The solution to the tragedy of the anti-commons is cross-licensing the related patents and realizes 
case 4. There are scores of cross-licensing agreements in the telecommunications, information, 
electronics and electrics sectors [6]. This fact has led companies to deny the core concept of the 
patent system, patents as exclusive rights. In this regard, both standardization activities and patent 
pools are attempts to solve the tragedy of the anti-commons through patent licensing. 
 
Now we can explain why companies accept patent policies of standardization organizations: there 
is a chance patents essential to implement a standard might be held not only by itself but also by 
competitors. However, execution of the patent policy also admits companies who have no patent to 
use the patents. Is this acceptable? This question is answered in Section 4. 
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3.2 Reciprocity 
 
The ITU Telecommunication Standardization Sector (ITU-T) patent declaration form [7] that must 
be filled out and submitted to ITU-T by patent holders uses the word “reciprocity”. What is the 
meaning of “reciprocity”? The ITU-T guideline [8] explains that reciprocity means that “the patent 
holder shall only be required to license any prospective licensee if such prospective licensee will 
commit to license its essential patent(s) or essential patent claim(s) for implementation of the same 
ITU-T Recommendation…”. 
 
It is understandable that the reciprocity is a direct expression of the willingness of cross-licensing. 
A solution for avoiding the tragedy of the anti-commons is explicitly implemented in ITU-T. 
 
Toshiba, Hitachi, Matsushita Electric, Mitsubishi Electric, Time Warner, Victor, IBM, Sanyo Electric, 
and Sharp organized a patent pool called DVD6C in 1999 for Digital Versatile Disc (DVD) patent 
licensing. Outside of the patents managed by DVD6C, there are other essential DVD patents 
owned by Philips, Pioneer, Sony and LG. They have formed their own patent pool called DVD3C. 
 
A company that intends to enter the DVD market needs to obtain licences from both patent pools. 
The members of DVD6C and those of DVD3C have cross-licensed their patents so that both sides 
can access to the market. In its general licensing agreement [9], DVD6C requests licensees “to 
grant each of the participating companies of DVD6C (and their licensees) a non-exclusive license 
on fair, reasonable and non-discriminatory terms to use any of their patents that are deemed 
essential for the manufacture, use or sale of DVD Products”. 
 
This scheme is called “grantback” in DVD6C, which is identical to reciprocity. 
 
 
4 Strategic response to leap-frogging 
 
Let us now consider why companies who own essential patents to implement standards license 
their patents to companies who have no related patent. 
 
4.1 Leap-frogging 
 
Let us assume the following: 
• only two companies A and B exist in the market. 
• company A produces the current products whose output is XA at the unit cost CA while B’s 


output is XB at the unit cost CB; and CA is smaller than CB. 
• The inverse demand function is written as p = – a(XA + XB) + b, where p is the product price, 


and a and b are constants. 
 
These assumptions represents Cournot’s duopoly model. At equilibrium, the profits PA and PB of 
companies A and B, respectively, are easily calculated by differentiating the following equations (1). 
 
 PA = (p – CA)XA and (1-1) 
 PB = (p – CB)XB (1-2) 
 
Solutions are: 
 
 PA = (b – 2CA + CB)2 / 9a and (2-1) 
 PB = (b – 2CB + CA) 2 / 9a (2-2) 
 
Since CA is smaller than CB, it is obvious that PA becomes larger than PB. 
 
Then let us assume the following: 
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• the two companies face a particular timing to introduce a new product. The unit cost is 
estimated CN in both companies. 


• by the introduction of the new product, the inverse demand function is expected to move right- 
and upward (i.e. market expansion expectation). The new demand curve is p = – a(XA + XB – d) + b 
where d is a constant. 


 
According to these assumptions, the expected profits of the two companies PAN and PBN are 
calculated: 
 
 PAN = PBN = (ad + b – CN)2 / 9a (3) 
 
Even if PAN is larger than PA, the difference IA between PAN and PA is smaller than IB (= PBN – PB). 
The situation is shown in Figure 1. 
 
 


 
Source: Prepared by the author 


 
Figure 1 – Comparison of the current profit and the expected one  


with no royalty payment 
 
The calculation suggests that company A, which earns a larger profit from the current product, has 
a smaller incentive to introduce the new product, even if the market is expected to expand, than 
company B who earns a smaller profit now. In other words, company A prefers the earnings from 
the cash-cow current product to the risk-taking of new product introduction or, in short, company A 
is risk-averse [10]. In the calculation we assumed the market expansion expectations to be 
identical for both companies, but if company A forecasts a smaller market expansion than company 
B does, company A is more likely to hesitate to introduce the new product. 
 
The calculation explains why the Innovator’s Dilemma occurs. The Innovator’s Dilemma is the 
concept proposed by Christensen [11]. He found that the leading company fails to catch up with the 
market trend when facing disruptive technologies, and results in leap-frogging the market position: 
the leader position of the next generation product is taken away by companies that ran behind in 
the current market or new entrants. 
 
There are case examples of leap-frogging such as Christensen’s hard disc market. Another example 
is that in the optical storage market where the leading Compact Disc (CD) company failed to 
maintain leadership in the next generation, i.e. DVD. Incumbent telephone operators were slow 
in adopting the Internet compared to new entrants, thus failing to gain market leadership in Internet 
businesses. 
 
The product life cycle is short in the electrical, electronics, and information and telecommunications 
technology industries. The first market entrant can establish its brand name in the market, and it 
becomes difficult for latecomers to overtake the market of the first entrant. This phenomenon is 


For the current product For the new product 


PB 


PA 


PAN = PBNProfit level 


IA 
IB 
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called the first-mover’s advantage. How to avoid leap-frogging and maintain the first-mover’s 
advantage is a strategic challenge for the leading company. 
 
4.2 Strategy to avoid leap-frogging 
 
How can the leading company maintain its market position even after the change in product 
generation? A strategy can be derived from considering licensing A’s patented technologies to 
company B. 
 
Let us modify the profit equations (1) as follow. 
 
 PA = (p – CN)XA + rXB and (4-1) 
 PB = (p – CN)XB – rXB (4-2) 
 
The new equations (4) mean that company B pays royalty r to company A when selling every unit 
of the new product. By performing the same calculations we obtain the following solutions PANR 
and PBNR at equilibrium. 
 
 PANR = PAN + 5r(ad + b – CN – r) / 9a and (5-1) 
 PBNR = PBN – 4r(ad + b – CN – r) / 9a (5-2) 
 
The new equilibrium calculated by the equations (5) is shown in Figure 2 where factor e represents 
r(ad + b – CN – r) / 9a. Figure 2 demonstrates IAR (= PANR – PA) is able to be larger than IBR (= PBNR 
– PB), if factor e is positive and reasonably large. Although we wish to avoid complex mathematics 
in this paper, the condition is realized, if royalty r is kept at an appropriate level. 
 
 


 
Source: Prepared by the author 


 
Figure 2 – Comparison of the current profit and the expected one  


with royalty payment 
 
Licensing to the second runner increases A’s incentive for the new product introduction, hence, 
increasing the possibility of maintaining the market leadership or the first mover’s advantage over 
the product generation. 
 
Now we can explain why companies accept standardization organizations’ patent policies that 
request patent holders to license their patents to companies who have no patents: licensors have 
a possibility of obtaining profits larger than licensees taking account of royalty payment. 
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5 Practical implementations 
 
The previous two chapters explain why standardization organizations’ patent policies are 
appropriate. This chapter explains how the avoidance of the tragedy of the anti-commons and 
leap-frogging benefit patent holders. 
 
5.1 Patent pools 
 
It often happens that a single set of standards can be associated with patents owned by several 
different companies. A manufacturer wishing to manufacture a product that complies with the 
standards needs to be licensed from each respective owner of the related patents. To simplify this 
licensing process and set a reasonable aggregate royalty for a package of relevant patents, patent 
holders sometimes choose to form a “patent pool”. 
 
A typical example of patent pools is the one regarding Motion Picture Experts Group 2 (MPEG-2) 
video coding standards. In 1997, Columbia University, Fujitsu, General Instrument, Lucent 
Technologies, Matsushita, Mitsubishi, Philips, Scientific-Atlanta, and Sony formed a patent pool 
for MPEG-2. Under this mechanism, the relevant essential patents of these entities are pooled 
through an independent agency that was appointed to provide licensing and royalty collection 
services. Collected royalties are shared among the patent-pool participants. 
 
Relating to DVD, this paper has already explained DVD6C and DVD3C. There are several other 
cases of patent pools. 
 
5.2 Earnings from royalties 
 
Let us examine a simplified example shown in Table 2. 
 
Suppose that a product uses patented technologies separately owned by companies A, B and C. 
Company A licenses its patent to companies B and C in exchange for licences from them. 
Royalties that the three parties pay to one another are offset by the payments they receive. 
Consequently, each of the three is using the other two's patented technologies free of charge. 
The economic value of using three patents by offering one patent is equivalent to a three-fold 
improvement in R&D efficiency. On the other hand, Company D and other parties without patents 
must pay a 1% royalty to each of the three patent owners. 
 


Table 2 – Effective royalties required for product sales  
(simplified example) 


 
Payer Receiver A B C 
A 0% 0% 0% 
B 0% 0% 0% 
C 0% 0% 0% 
D and other parties without patents 1% 1% 1% 


Source: Prepared by the author 
 
 
The total amount of royalties can be exceptionally large. For example, the aggregate amount of 
royalties received by the DVD6C member companies can be estimated as follows. 
 
The size of the global optical disc equipment market was 268,62 million units for 2005 based on a 
report published by the Japan Electronics and Information Technology Industries Association [12]. 
On the assumption that the market is split 50/50 between CD and DVD equipment and a US$ 3.00 
royalty is charged per unit1 F


2, the DVD6C could collect as much as US$ 400 million in total. The 
Japan Recording-Media Industries Association estimated that the global recordable DVD market 
                                                      
2  The royalty information is presented in DVD6C website at http://www.dvd6cla.com/ 
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reached 3930 million discs in 2005 [13]. This number multiplied by the royalty of US$ 0.065 per 
disc equals US$ 255 million. The sum of the royalties for equipment and discs, US$ 655 million, 
is shared among the DVD6C members. 
 
The same is true, for example, for MPEG2 technology. Earnings from royalties bring holders of 
essential patents a financial benefit that is the reward obtained by avoiding the tragedy of the anti-
commons and leap-frogging. The earnings are the income without operation of a manufacturing 
line; therefore, the scheme implies large financial efficiency. 
 
5.3 Ease of establishing patent infringement 
 
Establishing patent infringement, from gathering evidence to paying litigation expenses, is usually 
a costly process, because the suspected party always denies the allegation. In some cases, the 
litigation cost exceeds several million US dollars [14]. 
 
This is not the case with standard-compliant product. Companies selling products that comply with 
standards cannot deny their use of patented technologies essential to implement the standards and, 
therefore, have no other choice but to pay royalties. 
 
In this manner, the owners of the patents essential for implementing the standard can efficiently 
identify licensees and earn enormous amounts of money without waiting for the outcome of 
infringement litigation. 
 
5.4 Maintaining the first-mover’s advantage for a long time 
 
The leading company should adopt a strategy for minimizing the risk of losing its current 
dominance and maintaining market leadership over the long term. The most significant risk is the 
challenge of the second runner: the second runner has a chance to challenge market dominance 
by creating a more attractive product through R&D. 
 
One way to lessen the second runner’s motivation to carry out R&D is to promise to license the 
patented technologies since this can relieve the second runner of the need to develop alternative 
technologies. 
 
Once such a partnership is established, the leading company can always be the first to introduce a 
new product onto the market, while having the second runner follow suit after a given delay. If this 
situation continues, the second runner becomes a “good follower” for the leading company. Under 
this principle, the leading company can buy the time to enjoy the first-mover’s advantage for a long 
time. 
 
In the early 2005, IBM and Sun Microsystems announced to non-discriminatory license patents 
relating to the open source free of charge [15]. This trend can be regarded as strategies for 
creating good followers in open-source business. 
 
Similar strategies have been adopted by Japanese companies. The DVD6C and DVD3C, most 
members of which are Japanese, signed licence agreements with Chinese DVD player 
manufacturers in 2002. This is an attempt to make Chinese manufacturers good followers 
and secure profits. 
 
Standardization organizations regardless of whether they are public or private adopt similar patent 
policies in which it is written that holders of patents essential to implement standards must license 
their patent as non-discriminatory. Considering the fact that almost all essential patents are held by 
companies in developed countries, patent policies can be regarded as a way of protecting their 
market leadership from being overtaken by developing countries. 
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6 Conclusions and recommendations 
 
This paper explains why companies participate in standardization activities, even if the activities 
benefit their rival companies. Licensing of their patented technologies creates short-term financial 
benefits and long-term strategic benefits for the patent holders. These are the reasons why the 
exploitation of patents as licences is becoming more common in electrical, electronics, information 
and telecommunications technology industries. 
 
We would like to recommend private companies to take the following measures. 
 
6.1 Exploiting patents as licenses 
 
Companies should step up efforts to acquire more patents. This is a prerequisite to benefiting from 
patents. 
 
In parallel with acquiring patents, companies should consider a way of using them as licences. For 
a company that owns powerful patents, licensing them to others rather than using them exclusively, 
may seem to conflict with its own interest; in fact, this approach has strategic value. 
 
Companies should take a serious step toward leading the market through the exploitation of 
patents as licences. 
 
6.2 Taking advantage of standardization activities as political negotiations 
 
Some companies, Japanese companies typically, have a bad habit of attending standardization 
activities quietly; sitting silent at the meetings. Since standardization activities can be a negotiation 
tool, it is not enough to simply participate in such activities. Firstly, it is necessary to measure the 
necessity of participation. Then, after making the decision to participate, they must participate in 
activities aggressively by submitting technical proposals, inviting and chairing meetings, and so on. 
Companies should move proactively to have their patented and non-patented technologies 
incorporated in standards. These recommendations are common regardless of the form of 
standardization activities whether it is public or private. 
 
Standardization activities are political negotiations and not a forum for assessing which 
technologies excel over others. Therefore, companies should delegate skilled negotiators to 
participate in such activities. Companies should also provide their employees with educational 
opportunities to improve their negotiation skills. 
 
6.3 Exploring the possibility of forming patent pools 
 
If the participants in a standardization activity come to recognize a patent pool as a future option, 
coordination may become easier. Companies should initiate negotiations with others for the 
creation of a patent pool if their future visions require such a facility. 
 
It must be understood, however, that formation of a patent pool is not a universal mechanism 
because the formation involves significant coordination costs. The greatest inhibitor is the cost 
of organizing a patent pool. Examinations of patents' essentiality require the involvement of 
unprejudiced experts2F


3, and such a process is expensive. When expected earnings from royalties 
are likely to justify the assumed expenses, companies should move to create a patent pool. 


                                                      
3  Before the creation of the MPEG -2 patent pool, its members asked the US Federal Government to verify that their 


conduct would not violate the federal antitrust laws. The Department of Justice responded by issuing a document 
confirming that this patent pool would not conflict with the antitrust laws as long as it licensed only the essential 
patents on a non-discriminatory basis and involved no price-fixing or similar agreements. 
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Summary 


The Guidelines for Implementation of the Common Patent Policy for ITU-T/ITU-R/ISO/IEC are 


intended to clarify and facilitate implementation of the Patent Policy, a copy of which can be found in 


Annex 1 and also on the web site of each Organization. 


The Patent Policy encourages the early disclosure and identification of Patents that may relate to 


Recommendations | Deliverables under development. In doing so, greater efficiency in standards 


development is possible and potential patent rights problems can be avoided. 
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ITU-T/ITU-R/ISO/IEC 


 


Revision 2, effective 26 June 2015 


 


Part I – Common guidelines 


1 Purpose 


ITU, in its Telecommunication Standardization Sector (ITU-T) and its Radiocommunication Sector 


(ITU-R), ISO and IEC have had patent policies for many years, the purpose being to provide in 


simple words practical guidance to the participants in their Technical Bodies in case patent rights 


matters arise. 


Considering that the technical experts are normally not familiar with the complex issue of patent 


law, the Common Patent Policy for ITU-T/ITU-R/ISO/IEC (hereafter referred to as the "Patent 


Policy") was drafted in its operative part as a checklist, covering the three different cases which may 


arise if a Recommendation | Deliverable requires licences for Patents to be practiced or 


implemented, fully or partly. 


The Guidelines for Implementation of the Common Patent Policy for ITU-T/ITU-R/ISO/IEC 


(hereafter referred to as the "Guidelines") are intended to clarify and facilitate implementation of 


the Patent Policy, a copy of which can be found in Annex 1 and also on the web site of each 


Organization. 


The Patent Policy encourages the early disclosure and identification of Patents that may relate to 


Recommendations | Deliverables under development. In doing so, greater efficiency in standards 


development is possible and potential patent rights problems can be avoided. 


The Organizations should not be involved in evaluating patent relevance or essentiality with regards 


to Recommendations | Deliverables, interfere with licensing negotiations, or engage in settling 


disputes on Patents; this should be left - as in the past - to the parties concerned. 


Organization-specific provisions are contained in Part II of this document. However, it is understood 


that those Organization-specific provisions shall contradict neither the Patent Policy nor the 


Guidelines. 


 


2 Explanation of terms 


Contribution: Any document submitted for consideration by a Technical Body. 


Free of Charge: The words "Free of Charge" do not mean that the Patent Holder is waiving all of 


its rights with respect to the Patent. Rather, "Free of Charge" refers to the issue of monetary 


compensation; i.e., that the Patent Holder will not seek any monetary compensation as part of the 
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licensing arrangement (whether such compensation is called a royalty, a one-time licensing fee, 


etc.). However, while the Patent Holder in this situation is committing to not charging any monetary 


amount, the Patent Holder is still entitled to require that the implementer of the relevant 


Recommendation | Deliverable sign a license agreement that contains other reasonable terms and 


conditions such as those relating to governing law, field of use, warranties, etc. 


Organizations: ITU, ISO and IEC. 


Patent: The word "Patent" means those claims contained in and identified by  patents, utility models 


and other similar statutory rights based on inventions (including applications for any of these) solely 


to the extent that any such claims are essential to the implementation of a Recommendation | 


Deliverable. Essential patents are patents that would be required to implement a specific 


Recommendation | Deliverable.  


Patent Holder: Person or entity that owns, controls and/or has the ability to license Patents. 


Reciprocity: The word "Reciprocity" means that the Patent Holder shall only be required to license 


any prospective licensee if such prospective licensee will commit to license its Patent(s) for 


implementation of the same relevant Recommendation | Deliverable  Free of Charge or under 


reasonable terms and conditions. 


Recommendations | Deliverables: ITU-T and ITU-R Recommendations are referred to as 


"Recommendations", ISO deliverables and IEC deliverables are referred to as "Deliverables". The 


various types of Recommendation(s) | Deliverable(s) are referred to as "Document types" in the 


Patent Statement and Licensing Declaration Form (hereafter referred to as "Declaration Form") 


attached as Annex 2. 


Technical Bodies: Study Groups, any subordinate groups and other groups of ITU-T and ITU-R 


and technical committees, subcommittees and working groups in ISO and IEC. 


 


3 Patent disclosure 


As mandated by the Patent Policy in its paragraph 1, any party participating1 in the work of the 


Organizations should, from the outset, draw their attention to any known Patent or to any known 


pending Patent application, either its own or that of other organizations. 


In this context, the words "from the outset" imply that such information should be disclosed as early 


as possible during the development of the Recommendation | Deliverable. This might not be possible 


when the first draft text appears since at this time, the text might be still too vague or subject to 


subsequent major modifications. Moreover, that information should be provided in good faith and 


on a best effort basis, but there is no requirement for patent searches. 


In addition to the above, any party not participating in Technical Bodies may draw the attention of 


the Organizations to any known Patent, either their own and/or of any third-party. 


____________________ 


1 In the case of ISO and IEC, this includes any recipient of a draft standard at any stage in the standards 


development process. 
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When disclosing their own Patents, Patent Holders have to use the Patent Statement and Licensing 


Declaration Form (referred to as the "Declaration Form") as stated in Section 4 of these Guidelines. 


Any communication drawing the attention to any third-party Patent should be addressed to the 


concerned Organization(s) in writing. The potential Patent Holder will then be requested by the 


Director/CEO of the relevant Organization(s) to submit a Declaration Form, if applicable. 


The Patent Policy and these Guidelines also apply to any Patent disclosed or drawn to the attention 


of the Organizations subsequent to the approval of a Recommendation | Deliverable. 


Whether the identification of the Patent took place before or after the approval of the 


Recommendation | Deliverable, if the Patent Holder is unwilling to license under paragraph 2.1 or 


2.2 of the Patent Policy, the Organizations will promptly advise the Technical Bodies responsible 


for the affected Recommendation | Deliverable so that appropriate action can be taken. Such action 


will include, but may not be limited to, a review of the Recommendation | Deliverable or its draft in 


order to remove the potential conflict or to further examine and clarify the technical considerations 


causing the conflict. 


 


4 Patent Statement and Licensing Declaration Form 


4.1 The purpose of the Declaration Form 


To provide clear information in the Patent Information databases of each Organization, Patent 


Holders have to use the Declaration Form, which is available on the web site of each Organization 


(the Declaration Form is included in Annex 2 for information purposes). They must be sent to the 


Organizations for the attention, for ITU, of the Directors of the TSB or the BR or, for ISO or IEC, 


of the CEOs. The purpose of the Declaration Form is to ensure a standardized submission to the 


respective Organizations of the declarations being made by Patent Holders. 


The Declaration Form gives Patent Holders the means of making a licensing declaration relative to 


rights in Patents required for implementation of a specific Recommendation | Deliverable.  


Specifically, by submitting this Declaration Form the submitting party declares its willingness to 


license (by selecting option 1 or 2 on the Form) /or its unwillingness to license (by selecting option 


3 on the Form), according to the Patent Policy, Patents held by it and whose licence would be 


required to practice or implement part(s) or all of a specific Recommendation | Deliverable.  


If a Patent Holder has selected the licensing option 3 on the Declaration Form, then, for the 


referenced relevant ITU Recommendation, the ITU requires the Patent Holder to provide certain 


additional information permitting patent identification.  In such a situation, for any relevant ISO or 


IEC Deliverable, the ISO and IEC strongly encourage (but do not require) the Patent Holder to 


provide certain additional information permitting patent identification. 


Multiple Declaration Forms are appropriate if the Patent Holder wishes to  identify several Patents 


and classifies them in different options of the Declaration Form for the same  Recommendation | 


Deliverable or if the Patent Holder classifies different claims of a complex  patent in different options 


of the Declaration Form.  


Information contained in a Declaration Form may be corrected in case of obvious errors, such as a 


typographical mistake in a standard or patent reference number.  The licensing declaration contained 
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in the Declaration Form remains in force unless it is superseded by another Declaration Form 


containing more favourable licensing terms and conditions from a licensee's perspective reflecting 


(a) a change in commitment from option 3 to either option 1 or option 2, (b) a change in commitment 


from option 2 to option 1 or (c) un-checking one or more sub-options contained within option 1 or 2.  


4.2 Contact information 


In completing Declaration Forms, attention should be given to supplying contact information that 


will remain valid over time. Where possible, the "Name and Department" and e-mail address should 


be generic. Also it is preferable, where possible, that parties, particularly multinational organizations, 


indicate the same contact point on all Declaration Forms submitted. 


With a view to maintaining up-to-date information in the Patent Information database of each 


Organization, it is requested that the Organizations be informed of any change or corrections to the 


Declaration Form submitted in the past, especially with regard to the contact person. 


 


5 Conduct of meetings 


Early disclosure of Patents contributes to the efficiency of the process by which Recommendations | 


Deliverables are established. Therefore, each Technical Body, in the course of the development of a 


proposed Recommendation | Deliverable, will request the disclosure of any known Patents essential 


to the proposed Recommendation | Deliverable. 


Chairmen of Technical Bodies will, if appropriate, ask, at an appropriate time in each meeting, 


whether anyone has knowledge of patents, the use of which may be required to practice or implement 


the Recommendation | Deliverable being considered. The fact that the question was asked shall be 


recorded in the meeting report, along with any affirmative responses. 


As long as the Organization concerned has received no indication of a Patent Holder selecting 


paragraph 2.3 of the Patent Policy, the Recommendation | Deliverable may be approved using the 


appropriate and respective rules of the Organization concerned. It is expected that discussions in 


Technical Bodies will include consideration of including patented material in a Recommendation | 


Deliverable, however the Technical Bodies may not take position regarding the essentiality, scope, 


validity or specific licensing terms of any claimed Patents. 


 


6 Patent Information database 


In order to facilitate both the standards-making process and the application of Recommendations | 


Deliverables, each Organization makes available to the public a Patent Information database 


composed of information that was communicated to the Organizations by the means of Declaration 


Forms. The Patent Information database may contain information on specific patents, or may contain 


no such information but rather a statement about compliance with the Patent Policy for a particular 


Recommendation | Deliverable. 


The Patent Information databases are not certified to be either accurate or complete, but only reflect 


the information that has been communicated to the Organizations. As such, the Patent Information 


databases may be viewed as simply raising a flag to alert users that they may wish to contact the 
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entities who have communicated Declaration Forms to the Organizations in order to determine if 


patent licenses must be obtained for use or implementation of a particular Recommendation | 


Deliverable. 


 


7 Assignment or Transfer of Patent Rights 


The rules governing the assignment or transfer of Patent rights are contained in the patent statement 


and licensing declaration forms (see Annexes 2 and 3). By complying with these rules, the Patent 


Holder has discharged in full all of its obligations and liability with regards to the licensing 


commitments after the transfer or assignment. These rules are not intended to place any duty on the 


Patent Holder to compel compliance with the licensing commitment by the assignee or transferee 


after the transfer occurs.   
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Part II – Organization-specific provisions 


II.1 Specific provisions for ITU  


 


ITU-1 General Patent Statement and Licensing Declaration Form 


Anyone may submit a General Patent Statement and Licensing Declaration Form which is 


available on the web sites of ITU-T and ITU-R (the form in Annex 3 is included for 


information purposes). The purpose of this form is to give Patent Holders the voluntary option 


of making a general licensing declaration relative to material protected by Patents contained 


in any of their Contributions. Specifically, by submitting its form, the Patent Holder declares 


its willingness to license its Patents owned by it in case part(s) or all of any proposals 


contained in its Contributions submitted to the Organization are included in 


Recommendation(s) and the included part(s) contain items for which Patents have been filed 


and whose licence would be required to practice or implement Recommendation(s). 


The General Patent Statement and Licensing Declaration Form is not a replacement for the 


"individual" (see clause 4 of Part I) Declaration Form, which is made per Recommendation, 


but is expected to improve responsiveness and early disclosure of the Patent Holder's 


compliance with the Patent Policy.  Therefore, in addition to its existing General Patent 


Statement and Licensing  Declaration in respect of its Contributions, the Patent Holder should, 


when appropriate (e.g. if it  becomes aware that it has a Patent for a specific 


Recommendation), also submit an  "individual" Patent Statement and Licensing Declaration 


Form:  


- for the Patents contained in any of its Contributions submitted to the Organization which 


are included in a Recommendation, any such "individual" Patent Statement and 


Licensing Declarations may contain either the same licensing terms and conditions as in 


the General Patent Statement and Licensing Declaration Form, or more favourable 


licensing terms and conditions from a licensee's perspective as defined in the "individual" 


(see clause 4.1 of Part I) Declaration Form; and 


- for the Patents that the Patent Holder did not contribute to the Organization which are 


included in a Recommendation, any such "individual" Patent Statement and Licensing 


Declarations may contain any of the three options available on the Form (see clause 4.1 


of Part I), regardless of the commitment in its existing General Patent Statement and 


Licensing Declaration.  


The General Patent Statement and Licensing Declaration remains in force unless it is 


superseded by  another General Patent Statement and Licensing Declaration form containing 


more favourable  licensing terms and conditions from a licensee's perspective reflecting (a) a 


change in commitment  from option 2 to option 1 or (b) un-checking one or more sub-options 


contained within option 1 or 2.   


The ITU Patent Information database also contains a record of General Patent Statement and 


Licensing Declarations. 


 


 


 


 







 


   7 


ITU-2 Notification 


Text shall be added to the cover sheets of all new and revised ITU-T and ITU-R 


Recommendations, where appropriate, urging users to consult the ITU Patent Information 


database. The wording is: 


"ITU draws attention to the possibility that the practice or implementation of this 


Recommendation may involve the use of a claimed Intellectual Property Right. 


ITU takes no position concerning the evidence, validity or applicability of 


claimed Intellectual Property Rights, whether asserted by ITU members or others 


outside of the Recommendation development process. 


As of the date of approval of this Recommendation, ITU [had/had not] received 


notice of intellectual property, protected by patents, which may be required to 


implement this Recommendation. However, implementers are cautioned that this 


may not represent the latest information and are therefore strongly urged to consult 


the ITU Patent Information database." 


 


II.2 Specific provisions for ISO and IEC  


ISO/IEC-1 Consultations on draft Deliverables  


All drafts submitted for comment shall include on the cover page the following text: 


"Recipients of this draft are invited to submit, with their comments, notification of any 


relevant patent rights of which they are aware and to provide supporting documentation." 


 


ISO/IEC-2 Notification 


A published document for which no patent rights are identified during the preparation thereof 


shall contain the following notice in the foreword: 


"Attention is drawn to the possibility that some of the elements of this document may be the 


subject of patent rights. ISO [and/or] IEC shall not be held responsible for identifying any or 


all such patent rights." 


A published document for which patent rights have been identified during the preparation 


thereof shall include the following notice in the introduction: 


"The International Organization for Standardization (ISO) [and/or] International 


Electrotechnical Commission (IEC) draws attention to the fact that it is claimed that 


compliance with this document may involve the use of a patent concerning (... subject 


matter ...) given in (... subclause ...). 


ISO [and/or] IEC take[s] no position concerning the evidence, validity and scope of this patent 


right. 


The holder of this patent right has assured the ISO [and/or] IEC that he/she is willing to 


negotiate licences under reasonable and non-discriminatory terms and conditions with 
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applicants throughout the world. In this respect, the statement of the holder of this patent right 


is registered with ISO [and/or] IEC. Information may be obtained from: 


name of holder of patent right ... 


address ... 


Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights other than those identified above. ISO [and/or] IEC shall not be held 
responsible for identifying any or all such patent rights." 


 


ISO/IEC - 3 National Adoptions 


Patent Declarations in ISO, IEC and ISO/IEC Deliverables apply only to the ISO and/or IEC 
documents indicated in the Declaration Forms.  Declarations do not apply to documents that 
are altered (such as through national or regional adoption).  However, implementations that 
conform to identical national and regional adoptions and the respective ISO and/or IEC 
Deliverables, may rely on Declarations submitted to ISO and/or IEC for such Deliverables. 
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ANNEX 1 


COMMON PATENT POLICY FOR ITU-T/ITU-R/ISO/IEC 


The following is a "code of practice" regarding patents covering, in varying degrees, the subject 


matters of ITU-T Recommendations, ITU-R Recommendations, ISO deliverables and IEC 


deliverables (for the purpose of this document, ITU-T and ITU-R Recommendations are referred to 


as "Recommendations", ISO deliverables and IEC deliverables are referred to as "Deliverables"). 


The rules of the "code of practice" are simple and straightforward. Recommendations | Deliverables 


are drawn up by technical and not patent experts; thus, they may not necessarily be very familiar 


with the complex international legal situation of intellectual property rights such as patents, etc. 


Recommendations | Deliverables are non-binding; their objective is to ensure compatibility of 


technologies and systems on a worldwide basis. To meet this objective, which is in the common 


interests of all those participating, it must be ensured that Recommendations | Deliverables, their 


applications, use, etc. are accessible to everybody. 


It follows, therefore, that a patent embodied fully or partly in a Recommendation | Deliverable must 


be accessible to everybody without undue constraints. To meet this requirement in general is the sole 


objective of the code of practice. The detailed arrangements arising from patents (licensing, royalties, 


etc.) are left to the parties concerned, as these arrangements might differ from case to case. 


This code of practice may be summarized as follows: 


1 The ITU Telecommunication Standardization Bureau (TSB), the ITU Radio-communication 


Bureau (BR) and the offices of the CEOs of ISO and IEC are not in a position to give 


authoritative or comprehensive information about evidence, validity or scope of patents or 


similar rights, but it is desirable that the fullest available information should be disclosed. 


Therefore, any party participating in the work of ITU, ISO or IEC should, from the outset, 


draw the attention of the Director of ITU-TSB, the Director of ITU-BR, or the offices of the 


CEOs of ISO or IEC, respectively, to any known patent or to any known pending patent 


application, either their own or of other organizations, although ITU, ISO or IEC are unable 


to verify the validity of any such information. 


2 If a Recommendation | Deliverable is developed and such information as referred to in 


paragraph 1 has been disclosed, three different situations may arise: 


2.1 The patent holder is willing to negotiate licences free of charge with other parties on a 


non-discriminatory basis on reasonable terms and conditions. Such negotiations are left 


to the parties concerned and are performed outside ITU-T/ITU-R/ISO/IEC. 


2.2 The patent holder is willing to negotiate licences with other parties on a non-


discriminatory basis on reasonable terms and conditions. Such negotiations are left to 


the parties concerned and are performed outside ITU-T/ITU-R/ISO/IEC. 


2.3 The patent holder is not willing to comply with the provisions of either paragraph 2.1 or 


paragraph 2.2; in such case, the Recommendation | Deliverable shall not include 


provisions depending on the patent. 


3 Whatever case applies (2.1, 2.2 or 2.3), the patent holder has to provide a written statement 


to be filed at ITU-TSB, ITU-BR or the offices of the CEOs of ISO or IEC, respectively, using 


the appropriate "Patent Statement and Licensing Declaration" Form. This statement must not 
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include additional provisions, conditions, or any other exclusion clauses in excess of what is 


provided for each case in the corresponding boxes of the form. 







 


DECLARATION PAGE 1 


ANNEX 2 


PATENT STATEMENT AND LICENSING DECLARATION FORM FOR 


ITU-T OR ITU-R RECOMMENDATION | ISO OR IEC DELIVERABLE 


 
  


Patent Statement and Licensing Declaration 


for ITU-T or ITU-R Recommendation  ISO or IEC Deliverable 


This declaration does not represent an actual grant of a license 


Please return to the relevant organization(s) as instructed below per document type: 


Director 
Telecommunication 


Standardization Bureau 


International Telecommunication 
Union 


Place des Nations 


CH-1211 Geneva 20, 
Switzerland 


Fax: +41 22 730 5853 


Email: tsbdir@itu.int 
 


Director 
Radiocommunication Bureau 


International Telecommunication 


Union 
Place des Nations 


CH-1211 Geneva 20, 


Switzerland 
Fax: +41 22 730 5785 


Email: brmail@itu.int    


Secretary-General 
International Organization for 


Standardization 


8 Chemin de Blandonnet 
CP 401 


1214 Vernier, Geneva 


Switzerland 
Fax: +41 22 733 3430 


Email: 


patent.statements@iso.org 


General Secretary 
International Electrotechnical 


Commission 


3 rue de Varembé 
CH-1211 Geneva 20 


Switzerland 


Fax: +41 22 919 0300 
Email: 


inmail@iec.ch 


Patent Holder: 


Legal Name   


Contact for license application: 


Name & 


Department 


  


Address   


   


Tel.   


Fax   


E-mail   


URL (optional)   


Document type: 


 ITU-T Rec. (*)  ITU-R Rec. (*)  ISO Deliverable (*)  IEC Deliverable (*) 


(please return the form to the relevant Organization) 


 Common text or twin text (ITU-T Rec. | ISO/IEC Deliverable (*)) (for common text or twin text, 


please return the form to each of the three Organizations: ITU-T, ISO, IEC) 


 ISO/IEC Deliverable (*) (for ISO/IEC Deliverables, please return the form to both ISO and IEC) 


(*)Number   


(*)Title   
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Licensing declaration: 


The Patent Holder believes that it holds granted and/or pending applications for Patents, the use of which would 


be required to implement the above document and hereby declares, in accordance with the Common Patent Policy 


for ITU-T/ITU-R/ISO/IEC, that (check one box only): 


 
1. The Patent Holder is prepared to grant a Free of Charge license to an unrestricted number of 


applicants on a worldwide, non-discriminatory basis and under other reasonable terms and conditions 


to make, use, and sell implementations of the above document. 


Negotiations are left to the parties concerned and are performed outside the ITU-T, ITU-R, ISO or 


IEC. 


Also mark here __ if the Patent Holder's willingness to license is conditioned on Reciprocity for the 


above document. 


Also mark here __ if the Patent Holder reserves the right to license on reasonable terms and 


conditions (but not Free of Charge) to applicants who are only willing to license their Patent, 


whose use would be required to implement the above document, on reasonable terms and 


conditions (but not Free of Charge). 


 
2. The Patent Holder is prepared to grant a license to an unrestricted number of applicants on a 


worldwide, non-discriminatory basis and on reasonable terms and conditions to make, use and sell 


implementations of the above document. 


Negotiations are left to the parties concerned and are performed outside the ITU-T, ITU-R, ISO, or 


IEC. 


Also mark here __ if the Patent Holder's willingness to license is conditioned on Reciprocity for the 


above document. 


 
3. The Patent Holder is unwilling to grant licenses in accordance with provisions of either 1 or 2 


above. 


In this case, the following information must be  provided to ITU, and is strongly desired by ISO and 


IEC, as part of this declaration: 


- granted patent number or patent application number (if pending); 


- an indication of which portions of the above document are affected; 


-     a description of the Patents covering the above document. 


Free of Charge:  The words "Free of Charge" do not mean that the Patent Holder is waiving all of its rights with 


respect to the Patent.  Rather, "Free of Charge" refers to the issue of monetary compensation; i.e., that the Patent 


Holder will not seek any monetary compensation as part of the licensing arrangement (whether such 


compensation is called a royalty, a one-time licensing fee, etc.).  However, while the Patent Holder in this 


situation is committing to not charging any monetary amount, the Patent Holder is still entitled to require that the 


implementer of the same above document sign a license agreement that contains other reasonable terms and 


conditions such as those relating to governing law, field of use, warranties, etc. 


Reciprocity:  The word "Reciprocity" means that the Patent Holder shall only be required to license any 


prospective licensee if such prospective licensee will commit to license its Patent(s) for implementation of the 


same above document Free of Charge or under reasonable terms and conditions.  


Patent: The word "Patent" means those claims contained in and identified by patents, utility models and other 


similar statutory rights based on inventions (including applications for any of these) solely to the extent that any 


such claims are essential to the implementation of the same above document. Essential patents are patents that 


would be required to implement a specific Recommendation | Deliverable. 


Assignment/transfer of Patent rights: Licensing declarations made pursuant to Clause 2.1 or 2.2 of the Common 


Patent Policy for ITU-T/ITU-R/ISO/IEC shall be interpreted as encumbrances that bind all successors-in-interest 


as to the transferred Patents. Recognizing that this interpretation may not apply in all jurisdictions, any Patent 


Holder who has submitted a licensing declaration according to the Common Patent Policy - be it selected as 


option 1 or 2 on the Patent Declaration form - who transfers ownership of a Patent that is subject to such licensing 


declaration shall include appropriate provisions in the relevant transfer documents to ensure that, as to such 


transferred Patent, the licensing declaration is binding on the transferee and that the transferee will similarly 


include appropriate provisions in the event of future transfers with the goal of binding all successors-in-interest. 
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Patent Information (desired but not required for options 1 and 2; required in ITU for option 3 (NOTE)) 


 


No. Status 


[granted/ pending] 


Country 


 


Granted Patent Number 


or 


Application Number (if 


pending) 


Title 


1     


2     


3     


4     


5     


6     


7     


8     


9     


10     


□ Check here if additional patent information is provided on additional pages. 


NOTE: For option 3, the additional minimum information that shall also be provided is listed in the 


option 3 box above. 


 


Signature (include on final page only): 


Patent Holder   


Name of authorized person   


Title of authorized person   


Signature   


Place, Date   


FORM: 26 June 2015 
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ANNEX 3 


GENERAL PATENT STATEMENT AND LICENSING DECLARATION FORM FOR 


ITU-T OR ITU-R RECOMMENDATION 


 


General Patent Statement and Licensing Declaration 


for ITU-T or ITU-R Recommendation 


This declaration does not represent an actual grant of a license 


Please return to the relevant bureau: 


Director 


Telecommunication Standardization Bureau 


International Telecommunication Union 


Place des Nations 


CH-1211 Geneva 20, 


Switzerland 


Fax: +41 22 730 5853  


Email: tsbdir@itu.int 


 


Director 


Radiocommunication Bureau 


International Telecommunication Union 


Place des Nations 


CH-1211 Geneva 20, 


Switzerland 


Fax: +41 22 730 5785 


Email: brmail@itu.int 


 


Patent Holder: 


Legal Name   


Contact for license application: 


Name & 


Department 


  


Address   


   


Tel.   


Fax   


E-mail   


URL (optional)   


Licensing declaration: 


In case part(s) or all of any proposals contained in Contributions submitted by the Patent Holder above are 


included in ITU-T/ITU-R Recommendation(s) and the included part(s) contain items for which Patents have been 


filed and whose use would be required to implement ITU-T/ITU-R Recommendation(s), the above Patent Holder 


hereby declares, in accordance with the Common Patent Policy for ITU-T/ITU-R/ISO/IEC (check one box only): 


 


 
1. The Patent Holder is prepared to grant a Free of Charge license to an unrestricted number of 


applicants on a worldwide, non-discriminatory basis and under other reasonable terms and conditions 


to make, use, and sell implementations of the relevant ITU-T/ITU-R Recommendation. 


Negotiations are left to the parties concerned and are performed outside the ITU-T/ITU-R. 


Also mark here __ if the Patent Holder's willingness to license is conditioned on Reciprocity for the 


above ITU-T/ITU-R Recommendation. 


Also mark here __ if the Patent Holder reserves the right to license on reasonable terms and 


conditions (but not  Free of Charge) to applicants who are only willing to license their patent 


claims, whose use would be required to implement the above ITU-T/ITU-R Recommendation, on 


reasonable terms and conditions (but not Free of Charge). 
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2. The Patent Holder is prepared to grant a license to an unrestricted number of applicants on a 


worldwide, non-discriminatory basis and on reasonable terms and conditions to make, use and sell 


implementations of the relevant ITU-T/ITU-R Recommendation. 


Negotiations are left to the parties concerned and are performed outside the ITU-T/ITU-R. 


Also mark here __ if the Patent Holder's willingness to license is conditioned on Reciprocity for the 


above ITU-T/ITU-R Recommendation. 


Free of Charge:  The words "Free of Charge" do not mean that the Patent Holder is waiving all of its rights with 


respect to the Patent.  Rather, "Free of Charge" refers to the issue of monetary compensation; i.e., that the Patent 


Holder will not seek any monetary compensation as part of the licensing arrangement (whether such 


compensation is called a royalty, a one-time licensing fee, etc.).  However, while the Patent Holder in this 


situation is committing to not charging any monetary amount, the Patent Holder is still entitled to require that the 


implementer of the relevant ITU-T/ITU-R Recommendation sign a license agreement that contains other 


reasonable terms and conditions such as those relating to governing law, field of use, warranties, etc. 


Reciprocity:  The word "Reciprocity" means that the Patent Holder shall only be required to license any 


prospective licensee if such prospective licensee will commit to license its Patent(s) for implementation of the 


relevant ITU-T/ITU-R Recommendation Free of Charge or under reasonable terms and conditions. 


Patent: The word "Patent" means those claims contained in and identified by  patents, utility models and other 


similar statutory rights based on inventions (including applications for any of these) solely to the extent that any 


such claims are essential to the implementation of the relevant Recommendation | Deliverable. Essential patents are 


patents that would be required to implement a specific Recommendation | Deliverable. 


Assignment/transfer of Patent rights: Licensing declarations made pursuant to Clause 2.1 or 2.2 of the Common 


Patent Policy for ITU-T/ITU-R/ISO/IEC shall be interpreted as encumbrances that bind all successors-in-interest 


as to the transferred Patents. Recognizing that this interpretation may not apply in all jurisdictions, any Patent 


Holder who has submitted a licensing declaration according to the Common Patent Policy - be it selected as 


option 1 or 2 on the Patent Declaration form - who transfers ownership of a Patent that is subject to such licensing 


declaration shall include appropriate provisions in the relevant transfer documents to ensure that, as to such 


transferred Patent, the licensing declaration is binding on the transferee and that the transferee will similarly 


include appropriate provisions in the event of future transfers with the goal of binding all successors-in-interest. 


Signature: 


Patent Holder   


Name of authorized person   


Title of authorized person   


Signature   


Place, Date   


FORM: 26 June 2015 
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Foreword


The intention of this publication is to provide government officials, private-sector executives and 
industry analysts of all disciplines with an overview of the current state of play in the interrelationship 
of intellectual property and standardization in the information and communication technology (ICT)
sphere. It provides a high-level introduction to standardization and intellectual property systems and 
the various means with which ICT standards bodies manage their intersection. Building on these 
fundamental concepts, the publication explores recent years’ uptick in litigation involving standard-
essential patents to provide readers with the basis necessary to engage with ITU’s ongoing evaluation 
of possible reform to the ITU-T/ITU-R/ISO/IEC Patent Policy and related Guidelines. 


Intellectual property rights (IPR) and technical standards are essential ingredients in driving market 
growth, mutually beneficial trade and economic development. And while the two systems seem at 
cross-purposes – intellectual property consolidating innovation’s financial returns in the hands of 
inventors; standards publishing specifications designed for global adoption – both play complementary 
roles in providing a basis for iterative innovation and technological advance. 


The ICT industry relies on intellectual property and standardization to an extent rivalled by few other 
industry sectors. The history of communications is one characterized by inventive step after inventive 
step, leading players in the ICT sector to amass an unparalleled volume of intellectual property. Technical 
standardization establishes engineering norms for technical systems and is crucial in capturing and 
further stimulating innovation, providing the lifeblood to ICT networks in need of common protocols or 
‘languages’ to enable compatibility and interoperability.     


Technical standards seek to reflect the state of the art and may include patented technologies by virtue 
of their drawing on the best available technologies to formulate specifications that ensure ground-
breaking innovations can be shared across the world. 


Managing the incorporation of patented technology in ICT standards demands a precise balance of the 
interests of IPR holders and standards implementers. IPR holders need an assurance of reasonable 
compensation for the adoption of their IPR-protected innovations to motivate their contribution of such 
innovations to standards development processes. Potential standards implementers similarly require 
the security of a reasonable IPR licensing fee to motivate their conformance with standards. 


ITU’s Telecommunication Standardization Sector (ITU-T) has garnered many years of experience with 
the complexities of patents’ inclusion in standards through its longstanding commitment to the 
consensus-driven development of ‘open standards’. In 2007, based on best practices determined 
by ITU-T Study Groups, a common ITU-T/ITU-R/ISO/IEC Patent Policy and related Guidelines were 
established as a unified governing framework for the three international  standards bodies’ approach 
to ‘standard-essential patents’ (SEPs).


 
 


Malcolm Johnson 
 Director of the ITU Telecommunication  


Standardization Bureau
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Introduction


Standards have existed for thousands of years. Standards for the measurement of time, distance and 
weight were among the first types of standards created, but as humankind has advanced, so has 
standardization.


In the last century, ITU standards enabled international direct dialling of telephones and the sending of 
faxes. In today’s high-tech world, standards have increased dramatically in prevalence and complexity, 
as well as in their importance to government, industry and consumers. Standards today underpin 
interconnection, interoperability and the exchange of data such as images and video; they are critical 
to the functionality of computers, tablets, phones and other ubiquitous information and communication 
technologies (ICTs).


The early years of the World Wide Web saw the proliferation of a variety of largely proprietary video and 
interactive formats, but today nearly all devices using the Web rely on standards such as HTML 5 and 
Rec. ITU-T H.264. International standardization has ensured that modern mobile phones, tablets and 
other devices are able to create and view interactive Web content using telephone and data networks 
almost anywhere in the world.


For many years, people were more than satisfied with being able to pick up a telephone and have an 
operator connect them to their friends and family across town. Innovation led to operators’ later ability 
to connect callers over greater distances, often across regional and national borders. Subsequent 
innovations – in the form of standardized numbering plans and advancements in switching and other 
technologies – eliminated the need for most operators, enabling telephone operating companies 
to empower callers to connect themselves. These innovations were driven by both consumers and 
telephone operating companies, the former seeking greater privacy and convenience, the latter aiming 
to reduce their costs and improve performance.


This is a common pattern. The advent of ground-breaking innovation or technological advance is, over 
time, followed by standardization that improves related technologies’ interoperability and functionality, 
freeing creative technologists and implementers to dream of better, faster, more convenient ways to 
fulfil the needs served by earlier innovation. 


As the world becomes more connected, it is becoming even more important to bring innovators 
together to develop standards that reflect innovation and spur successive steps forward. Standards 
bodies such as ITU are a primary means of enabling the collaboration and cooperation that leads 
to the establishment of international standards. Standards bodies adhere to rules and procedures 
that promote openness and transparency, thereby providing an environment where innovators from 
competing companies can come together to develop and agree on technical standards in the public 
interest. Negotiations and decisions on the technical characteristics of a soon-to-be standardized 
technology are resolved during the development of the requisite standards, early in the technology’s 
lifecycle, seeking to minimize the possibility that producers and consumers will invest in technologies 
later made obsolete by the emergence of a superior solution.


Competitors’ collaboration and cooperation in the development of standards create efficiencies 
enjoyed by all market players. Internationally agreed standards lower the costs to start a company or 
develop a product. They enable new firms to enter a market, increasing competition and incentivizing 
competitors to innovate both in differentiating their products and streamlining their production 
methods. Interoperability improves as greater numbers of standards-based products enter the market, 
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which in turn encourages the adoption of standards by other market players. This continuous process 
in markets for standards-based products results in lower costs to producers and lower prices to 
consumers. Through iterative refinement, future innovations accommodate prior technologies and, 
in parallel, the new standards developed in line with such advances will often accommodate prior 
standards to ensure the backward compatibility of standards-based products. As technology marches 
on, the need for interoperability continues unabated.


There are many considerations relevant to the choice of the specific technologies to be included in 
a standard. It is important to remember that standardization is not always about adopting the ‘best’ 
innovation. Standardization brings together diverse, competing interests to develop and agree on 
standards with the potential to benefit all market players. Participants in a standard’s development 
might favour different technologies and the standard agreed to provide the long-term foundation of a 
market will often be a compromise of technologies rather than one in isolation.


This cycle – innovate, standardize, innovate, standardize, innovate, standardize – is continuous. 


Almost all the governments of the world recognize the need to protect creativity and invention through 
intellectual property protection regimes. Whether patents, trademarks or copyright, IPR acknowledge 
and reward innovation while encouraging the advancement of the useful arts for all of society.


Intellectual property, like innovation, plays a key role in standardization. IPR regimes protect inventors’ 
exclusive rights to practise their inventions for a limited period of time. However, seemingly in 
opposition to IPR regimes, the goal of standardization is to encourage widespread practise of inventions 
codified by standards. Standards bodies address this tension through their IPR or patent policies. The 
patent policies of ITU and most other standards bodies allow the inclusion of patented technology in 
standards only if patent holders disclose the presence of patented technology in a draft standard and 
make commitments to licensing the relevant IPR to standards implementers on Reasonable and Non-
discriminatory (RAND) terms. In exchange for RAND commitments, such patent holders enjoy, among 
other things, RAND royalty streams from standards implementers as well as potential time-to-market 
advantages born of their advance knowledge of the best-practice implementation of their standardized 
inventions. 


The broad, non-discriminatory licensing of standard-essential patents (SEPs) is a means to spread the 
benefits of inventions as quickly and widely as possible. As more standards implementers practise the 
patented technology, these implementers discover new sources of improvement and develop additional 
inventions. Standards implementers adopting patented technology as part of their conformance to 
standards can improve standard-essential inventions to the extent that they become the origin of 
inventions essential to successive standards, themselves possibly becoming the recipients of new 
RAND licensing revenue streams. 


In some standards, the presence of a large number of SEPs will favour the formation of a ‘patent pool’. 
These patent pools aggregate a standard’s SEPs with a view to enabling faster, simpler SEP licensing 
arrangements, often on preferable monetary terms. 


This cycle – innovate, patent, standardize, license, innovate – makes it clear that a synergy exists among 
standards, innovation, and intellectual property. This cycle is not immune to abuse. Opportunities 
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remain for some to upset the cycle in favour of their own interests; however, when properly managed, 
this cycle of technological progress benefits us all.


 – Innovators benefit from the opportunity to license their SEPs to standards implementers and receive 
RAND compensation in return. Alternatively, they may see value in having their SEPs included in 
standards in terms of their related product strategy (including time-to-market and other possible 
advantages).


 – Standards implementers benefit from the ability to enter a market using the SEP-protected technology, 
as well as the subsequent ability to use that technology as a basis for further or complementary 
innovation.


 – Consumers benefit from greater choice, more affordable products, and the higher quality incentivized 
by strong market competition. IPR regimes work to protect the incentive to innovate. Markets rely 
on standards to maintain interoperability as innovation progresses the state of the art, and standards 
also provide a common basis for the iterative innovation that extends the knowledge frontier.


Carefully developed patent policies, alongside well-crafted and enforced competition law, can help 
balance the sometimes divergent interests of innovators, patent holders, standards implementers, 
proprietary technology add-on developers, and consumers.


10 Introduction
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Introduction and objectives of Part I


Social interaction relies on common respect for basic sets of norms, concepts or meanings – in 
other words, standards. 


Standards vary widely, having been established to serve a wide range of purposes, and they 
are at play in almost every product we consume and every process that readies products for 
consumption. 


‘Technical standards’ are those that establish norms and requirements for technical systems, 
specifying standard engineering criteria, methodologies or processes. The functionality of 
systems incorporating communicating parts is especially dependent on conformance with 
common standards, and here we often speak of ‘compatibility standards’ or ‘interoperability 
standards’. 


In our increasingly digital society, technical standards targeting compatibility and interoperability 
are growing in importance, justifiably attracting the attention of policy-makers in their task of 
creating regulatory conditions able to stimulate socio-economic development. Traditionally 
most prevalent in the fields of information and communication technology (ICT) and consumer 
electronics, technical standards are finding new relevance in supporting the roll-out of ICT-
enabled services in areas such as healthcare, transportation and energy.


Technical standards today fall into different categories, depending on the ‘entities’ responsible for 
their development, their mandatory or voluntary nature, and the degree of ‘openness’ regarding 
participation in a standards-development process and the ability to access and implement 
resulting standards.


The ICT standardization landscape is a complex one, characterized by numerous standards 
and standards-setting entities, some very focused and others very broad in scope. Standards 
are developed by single companies or groups of companies, formal standards-developing 
organizations (SDOs), and forums and consortia (quasi-formal SDOs).


Advantages of technical standards include their ability to encourage competition and innovation, 
facilitate interoperability, improve cost efficiency and promote national development. Potential 
disadvantages or ‘side-effects’ of technical standardization stem from the risk that power is 
transferred to standardization participants, that standards are used to protect markets and 
obstruct market access, and that successful standards lead to a loss of variety or a reluctance to 
adopt new or improved standards.


Upon completion of Part I, the reader should have a good understanding of:


 – The purpose and impact of standardization in the ICT industry and global economy;


 – The general taxonomy of standards and standards-setting entities;


 – The general principles governing standardization processes; and


 – The possible advantages and disadvantages of technical standardization.
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1. A brief history of standardization


Standards in their many forms play a fundamental role in connecting members of society with reliable 
modes of communication, codes of practice and trusted frameworks for cooperation. Introducing 
common interpretations on reciprocal sides of a communication or transaction, standards are integral 
to mutually beneficial trade and resource-efficient international commerce. 


Social interaction relies on common respect for basic sets of norms, concepts or meanings – intuitive 
examples being language, weights and measures. Different communities, rich in different skills and 
means of production, will find mutual benefit in trade and the larger marketplace it creates; but this 
can only be achieved with a common language as a basis of communication or through smaller 
communities’ learning the languages of their most important trading partners. A common system 
of weights and measures is equally important, enabling trade by establishing an agreed method of 
calculating volumes and corresponding values.


The roots of standardization lie in Egypt, China and Mesopotamia. Ancient Egypt, for instance, is said 
to have applied an early form of standard weights and measures in uniformly shaped cylindrical stones 
and it likely also had standards for building activities, including the construction of pyramids.1 Work 
across the world to develop a calendar is one of best-known and earliest examples of science-based 
standardization.2 The 15th century republic of Venice was not only the cradle of the modern patent 
system, but also a pioneer in technical standardization, where standards played an important role in 
producing interchangeable elements of warships. 


The time of the French Revolution is considered the origin of conference-based standardization as we 
know it today, pioneering large-scale setting of standards and norms in the interests of a larger, more 
competitive common market.3 


Standards enlarged the marketplace by unleashing trade, innovation and development on a scale 
that was impossible in a feudal system in which transporting goods across different regions was 
made inefficient by the variety of tariffs and taxes levied by landowners. Standardization is thus widely 
credited as an integral component of the West’s modernization and industrial ization over the 18th and 
19th centuries. Especially intriguing was the development of the metre, which replaced not only a wide 
variety of different measures of length but also many standards that combined length, quality and 
other dimensions.4 


While many of the above standards were developed or commissioned by governments or regulators, 
as from the late 18th century industry became more invested in standardization and took a leading role. 


The steam engine fuelled rapid industrialization by enabling the mass movement of goods and people 
that ushered in unprecedented levels of urbanization and trade. This symbol of the Industrial Revolution 
also supplied an early example of technical standardization, insofar as the impact of this innovation 


1 Hesser, W. (ed.) (2012) Standardisation in Companies and Markets, 3rd edition, Hamburg: Pro Norm.


2 Richards, E.G. (1999) Mapping Time: The Calendar and its History, Oxford: Oxford University Press, [Online], Available:   
ftp://antares.as.itb.ac.id/pub/ebooks/astronomy/ebooksclub.org__Mapping_Time___The_Calendar.pdf


3 Wenzlhuemer, R. (2010) The History of Standardisation in Europe, [Online], Available: http://ieg-ego.eu/en/threads/transnational-
movements-and-organisations/internationalism/roland-wenzlhuemer-the-history-of-standardisation-in-europe 


4 Alder, K. (2002) The Measure of All Things: The Seven-Year Odyssey and Hidden Error That Transformed the World. New York: Free 
Press.



ftp://antares.as.itb.ac.id/pub/ebooks/astronomy/ebooksclub.org__Mapping_Time___The_Calendar.pdf
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hinged on the widespread adoption of a standardized railway gauge, quickly discovered to be essential 
in allowing trains to travel seamlessly between various railway networks. 


Midway through the 19th century, standardization became a key element of industrial production 
in the United States (US), a famous example being provided by Eli Whitney’s manufacture of arms 
for the military, whereby standardized gun parts were made interchangeable and so separated the 
production of guns from that of bullets. Also midway through the 19th century, the adoption of the 
electric telegraph gave rise to the world’s first international technical standard and, as a result of the 
International Telegraph Convention of 1865, the first truly intergovernmental organization in the form of 
the International Telegraph Union, the prede cessor to today’s International Telecommunication Union 
(ITU).


2. The types of standards and their increasing importance


A standard can be defined as a document which 
provides requirements, specifications, guidelines or 
characteristics that can be used consistently to ensure 
that materials, products, processes and services are 
fit for their purpose.5 Today, standards are at play in 
almost every product we consume and every process 
that readies products for consumption. Standards are 
applied to increase the efficiency of individual processes 
and to introduce common systems across divisions of 
individual companies. They establish commonalities 
across companies in an industry, industries in a country 
and countries in a region, and across regions in today’s 
global economy. 


Despite fulfilling the above definition, standards vary 
widely, having been established to serve a wide range of purposes. While many taxonomies of standards 
are used, the following overview summarizes some of the most important types of standards: 


 – Vocabulary standards cover glossaries and definitions of terms, and these standards provide 
uniformity and cohesion in the interpretation of terms used in various other standards. Among 
many other areas, vocabulary standards are important in health and medical information to prevent 
misunderstandings and mismatched interpretations among medical practitioners.6 


 – Measurement standards, as their name suggests, address definitions of measure. With the exception 
of a few seemingly fundamental physical constants, units of measurement are essentially arbitrary; 
in other words, people make them up and then agree to use them. This category includes basic 
standards, which detail seven basic units of the International System of Units: length as metre (m), 
mass as kilogram (kg), time as second (s), electric current as ampere (A), temperature as Kelvin (K), 
substance as mole (mol) and luminous intensity as candela (cd). 


5 International Organization for Standardization (ISO), What is a standard?, [Online], Available: http://www.iso.org/iso/home/standards.
htm 


6 See, for example, the International Non-proprietary Names (INN) Programme maintained by the World Health Organisation 
(WHO), whereby WHO collaborates closely with INN experts and national nomenclature committees to select a single name 
of worldwide acceptability for each active substance that is to be marketed as a pharmaceutical. For more information, see  
http://www.who.int/medicines/services/inn/en/ 


How many interoperability 
standards in a laptop?


A recent empirical study identified 251 
technical interoperability standards in a 
modern laptop computer, and estimated 
that the total number of standards 
relevant to such a device is much higher. 


Biddle, B., White, A., & Woods, S., How Many 
Standards in a Laptop? (And Other Empirical 


Questions). Proceedings of the 2010 ITU-T 
Kaleidoscope Academic Conference, Pune, India, 


13-15 December 2010



http://www.iso.org/iso/home/standards.htm

http://www.iso.org/iso/home/standards.htm

http://www.who.int/medicines/services/inn/en/
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 – Safety standards are standards designed to ensure the safety of products, activities or processes. 
They may be voluntary or mandatory and are normally established by an advisory or regulatory body. 


 – Management standards cover a diverse range of standards and techniques including inventory 
management, production manage ment, banking transaction documentation, information technology, 
logistics, quality management systems and environmental management systems.


 – Product standards are the most common type of standard. They contain specifications that cover 
the requirements for a material or product, providing comprehensive guidance for producing, 
processing, selling, purchasing and using the product. Product standards may include requirements 
for dimensions, performance, packaging, labelling, methods of sampling and test methods.


 – Technical standards generally refer to the establishment of norms and requirements for technical 
systems, specifying standard engineering criteria, methodologies or processes. The functionality of 
systems incorporating communicating parts is espe cially dependent on conformance with common 
standards. Here, we often speak of ‘compatibility standards’, also known as ‘interoperability 
standards’. These standards specify how technologies such as a mobile phone and a mobile 
network, or a compact disc and a compact disc player, interact with one another and work together 
successfully. Compatibility and interoperability standards are most common in the ICT and consumer 
electronics sectors, but their importance to other industry sectors is growing rapidly.


The value of standards is well understood, both from an economic and a policy perspective. More 
than ever before, with European integration a case in point, standards are being recognized as crucial 
to expanding common markets and sustaining socio-economic development. This is reflected in 
the attention that policy-makers are devoting to technical standardization. The European Union has 
emphasized standards and interoperability as ‘Pillar II’ of the Digital Agenda for Europe,7 and the US 
has included standardization as a key component of its Strategy for American Innovation: Securing Our 
Economic Growth and Prosperity.8 Other countries are attributing similar weight to standardization; 
this is especially true of China, a country of increasing prominence in the standardization world.9 


There are several reasons behind policy-makers’ growing focus on standardization. 


In our increasingly digital world, the global economy is becoming more dependent on technical standards 
to enable interoperability and compatibility.10 Today, it is hard to imagine how telecommunication 
services would function without the standards that underlie mobile terminals’ interaction with 
telecommunication networks, or how a TV or video-streaming service would operate without the 
television receiver implementing the same standard as the broadcaster or creator of the audiovisual 
material. Consumer electronics are equally dependent on standards, with an example in MP3 audio 
coding. 


Computers also rely on a wide range of standards to perform the functions expected of them. And while 
not all standards employed in computers, or in game consoles for that matter, are ‘open standards’, 


7 European Commission (EC) Pillar II of the Digital Agenda for Europe, [Online], Available: http://ec.europa.eu/digital-agenda/en/our-
goals/pillar-ii-interoperability-standards


8 Executive Office of the President (2012) Memorandum for the heads of executive departments and agencies, Issued 17 January 
2012, [Online], Available: http://www.whitehouse.gov/sites/default/files/omb/memoranda/2012/m-12-08.pdf


9 Breznitz, D. and Murphree, M. (2011) ‘Standardized Confusion? The Political Logic of China’s Technology Standards Policy’, Social 
Science Research Network (SSRN), [Online], Available: http://ssrn.com/abstract=1767082


10 See, for example, ISO Studies on benefits of standards, [Online], Available: http://www.iso.org/iso/home/standards/
benefitsofstandards/benefits_repository.htm?type=EBS-MS; United Nations Industrial Development Organization (UNIDO) (2006) 
‘Role of Standards: A guide for small and medium-sized enterprises’, Working Paper, [Online], Available: http://www.unido.org/
fileadmin/media/documents/pdf/tcb_role_standards.pdf



http://ec.europa.eu/digital-agenda/en/our-goals/pillar-ii-interoperability-standards

http://ec.europa.eu/digital-agenda/en/our-goals/pillar-ii-interoperability-standards

http://www.whitehouse.gov/sites/default/files/omb/memoranda/2012/m-12-08.pdf

http://ssrn.com/abstract=1767082

http://www.iso.org/iso/home/standards/benefitsofstandards/benefits_repository.htm?type=EBS-MS

http://www.iso.org/iso/home/standards/benefitsofstandards/benefits_repository.htm?type=EBS-MS

http://www.unido.org/fileadmin/media/documents/pdf/tcb_role_standards.pdf

http://www.unido.org/fileadmin/media/documents/pdf/tcb_role_standards.pdf
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these standards are nonetheless crucial in ensuring that these products can operate successfully and 
interact with their environment. 


A second reason for policy-makers’ increased interest in standardization is that standards are fast 
becoming essential to industry sectors outside the domains of ICT and consumer electronics. New 
demand for compatibility and interoperability standards is being driven by innovations of key value 
in responding to fundamental socio-economic challenges, such as smart grid, e-health, intelligent 
transport systems (ITS), mobile money and smart metering technologies for water, gas and electricity 
management. 


Nearly every industry sector introducing ‘smart’ systems is expected to rely heavily on compatibility 
standards.11 The use of ICTs as ‘enabling technologies’ will demand ICT standards that are either purpose-
built or adapted to the requirements of markets not traditionally involved in the ICT standardization 
process. 


One example is the European eCall road safety programme, where each new car will be capable of 
initiating an automatic call for emergency services in the event of an accident. This programme relies 
on existing telecommunication standards, augmented to serve this new application.12 


Some smart systems will call for new compatibility standards developed to fit the purposes of new 
fields not yet part of existing technology areas. Standardization to drive the growth of e-health systems 
is one illustration of this type of targeted standards devel op ment.


Regardless of the nature of standards to serve these new applications – applications of great importance 
to our future as a society – standardization will be pivotal in realizing their potential, and political 
attention to standardization is set to grow further in response.


11 Gungor, V.C., Sahin, D., Koçak, T., Ergüt, S., Buccella, C. Cecati, C. and Hancke, G.P. (2011) ‘Smart Grid Communication Technologies 
and Standards’, IEEE Transactions on Industrial Informatics, vol. 7, no. 4, November, pp. 529-539.


12 EC eCall: Time saved = lives saved, [Online], Available: http://ec.europa.eu/digital-agenda/ecall-time-saved-lives-saved 


Modern communications services, and associated devices and equipment, seldom rely on one single 
standard to satisfy end users’ needs. They often depend on dozens if not hundreds of different 
standards, some of which address very specific technical aspects while others specify broader solutions 
or systems. These standards often originate from a wide array of standards-setting entities. 


Take for example your smartphone. ITU’s standardization arm (ITU-T) develops the ‘codecs’ that 
provide voice and video, also enabling mobile backhaul with optical transport standards. ITU’s 
radiocommunication arm (ITU-R) manages the radio-frequency spectrum in which it operates. The 
Third Generation Partnership Project (3GPP) develops standards for the radiocommunications between 
smartphone and network. The Institute of Electrical and Electronics Engineers (IEEE) develops ‘Wi-Fi’ 
standards.* The Internet Engineering Task Force (IETF) maintains the Internet Protocol suite (TCP/IP) and 
Hypertext Transfer Protocol (HTTP). The World Wide Web Consortium (W3C) is responsible for Hypertext 
Markup Language (HTML) and Extensible Markup Language (XML), and this is just a sample of the many 
standards bodies and standards involved.


* Formally, this is called the IEEE 802.11 series of standards. The popular ‘Wi-Fi’ term was introduced by the Wi-Fi Alliance, an 
organization that performs interoperability certification and related standardization activities.


Many standards — many standards-setting entities



http://ec.europa.eu/digital-agenda/ecall-time-saved-lives-saved
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3. Standards development and standards-setting entities 


3.1 General overview


There are three broad categories of standards-setting entities: single companies, formal SDOs and 
forums or consortia. The type of entity responsible for a standard usually has implications for the status 
of that standard, particularly regarding its degree of ‘openness’ (see section 3.5). Table 3-1 provides a 
general overview of the different types of standards-setting entities and the nature of their standards. 


Table 3-1 – Different standards-setting entities and their resulting standards


Standards-setting 
entity


Produces Examples


Single companies ‘Proprietary specifications’. Standards that evolve from a specific 
company or vendor.


Formal standards-
developing 
organizations (SDOs)


‘Open standards’13 (which can become ‘de 
jure standards’ if their implementation is 
mandated by law). 


ITU, ISO, IEC, ETSI, various national 
standards bodies, etc.


Forums and consortia 
(quasi-formal SDOs)


Typically, open standards, but may produce 
closed standards, depending on the 
organization in question. 


IETF, Broadband Forum, W3C, Bluetooth 
consortium, OASIS, etc.


3.2 Standards developed by single companies13


Standards developed by a single company are also known as ‘proprietary specifications’. The firm 
retains full control over the specifi cations and their future evolution, typically not allowing others 
to participate, or setting the rules by which others can participate but keeping the final say. Such 
specifications, to their developers, have the benefit that they can be developed, published and taken 
to market faster than their conference-based counterparts (which allow input from many competing 
interests), and they may be optimized to serve the specific interests of the firm developing them. 
If a proprietary specification comes into widespread use (assuming the owner has allowed this to 
happen by granting licences to intellectual property), it can translate into a strong source of revenue or 
provide other benefits. It is important to note that these ‘proprietary specifications’ are not the same as 
collaboratively-developed standards, and the owner of any related patents is not subject to the specific 
licensing constraints (such as ‘RAND’, which will be discussed later).


Since standardization is essentially a voluntary activity, any company (or group of companies)14 can 
develop its own specification or standard. 


When these publicly available specifications or standards become very successful in terms of market 
acceptance (or adoption), they may be referred to as ‘de facto standards’. Growth in popularity as 
a measure of determining whether a technique or technology has become a de facto standard is a 


13 The term ‘open standard’ is further discussed in section 3.5


14 If a group of companies develops a standard, it can also be considered a forum or consortium, as further discussed in section 4.1.3.







18 Part I – Standards and standards development


Understanding patents, competition and standardization in an interconnected world


significant element of informal standardization, as opposed to more formal standardization processes 
whereby standards are approved or declared by designated entities.


The company that developed a specification will decide whether it wants to promote and facilitate 
others’ adopting it or, alternatively, ‘keep the standard to itself’. A company will choose the first scenario 
if it believes it stands to benefit from sharing the specification with others, because it wants to create 
a wider, more attractive market and platform for all companies, itself included, or because it wants to 
encourage the development of complementary devices, software, service or content. 


A well-known example is the Video Home Standard (VHS) developed by the Japanese company, 
JVC. JVC was convinced that it would benefit from actively promoting its standard, not only among 
competing manufacturers of video deck players, but also among tape manufacturers and movie makers 
able to provide the VHS platform with valuable content.


A company will choose to keep a specification to itself for many reasons, including if it believes it is well 
positioned to serve the full market. Manufacturers of computer printers (laser printers, inkjet printers, 
etc.) serve as an example. While they might try to discourage others from adopting their specifications 
by not making the specifications available to the public, they can only legally prevent others from doing 
so if they own the necessary intellectual property rights on their standards and decide not to license 
those rights to others. 


Additional examples of proprietary specifications: 


 – Hewlett-Packard’s Printer Command Language (PCL) is a page description language originally 
developed in 1984 for early inkjet printers, which later came into wide spread use in thermal, matrix 
and laser printers.


 – IBM’s Video Graphics Array (VGA), introduced in 1987, was an IBM-developed graphical standard that 
the majority of IBM Personal Computer clone manufacturers conformed to, making it the common 
denominator that almost all post-1990 PC graphics hardware can be expected to implement. Even 
today it is close to indispensable in connecting a laptop computer to a projector. 


If proprietary specifications become very widespread, it is not unusual for the original developer to 
offer the specifications to a formal SDO, particularly in cases where specifications lend themselves to 
international standardization15. If approved by an SDO, the specifications gain the status of a formal 
standard and the SDO in question becomes responsible for the maintenance and further development 
of the standard (as appropriate) – a model which provides specifications with a good platform for 
greater dissemination and adoption. However, the company will in this case not retain its full and 
exclusive control over the standard. 


Examples of proprietary specifications later formalized by SDOs:


 – Portable Document Format (PDF), developed by Adobe Systems, is a file format used to represent 
documents in a manner independent of application software, hardware and operating systems. 
Adobe made the PDF specification available free of charge in 1993 but it remained a proprietary 
format until 2008 when it was formalized as an international standard by the International Organization 
for Standardization (ISO) as ISO 32000-1. By submitting PDF to ISO, Adobe made the standard more 
attractive to governments, among others, which were seeking a universal open document format 
for communications and archival purposes. In parallel, Adobe published a public patent licence to 


15 It should be noted that companies also routinely offer industry specifications to consortia.  
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ISO 32000-1, thereby granting royalty-free rights to all Adobe-owned patents necessary to make, 
use, sell and distribute PDF-compliant implementations. 


 – Synchronous Optical Networking (SONET) has been the dominant transport protocol within 
telecommunication networks for the past 20 years. It can be thought of as a set of generic transport 
containers to carry voice or data messages. These transport containers enable the delivery of a 
variety of protocols, including traditional telephony, asynchronous transfer mode (ATM), Ethernet 
and TCP/IP. The protocol was originally defined by Telcordia Technologies and later formalized by 
ITU under the name Synchronous Digital Hierarchy (SDH), as Recommendations ITU-T G.707, ITU-T 
G.783, ITU-T G.784 and ITU-T G.803.


3.3 Standards developed by formal standards-developing organizations 
(SDOs)


Underlining the importance of an open, accessible standards-setting system, many national authorities 
have established and/or formally recognized certain national or international standards bodies. Such 
organizations are generally known as formal SDOs.16 National SDOs are usually membership-driven 
bodies that bring together standardization experts – often from competing companies and from 
governments, academia and civil society – to develop standards in response to priorities determined 
by public- or private-sector members. Some regional or global SDOs permit direct participation from 
private-sector entities by granting them membership, while others facilitate indirect private-sector 
participation via national SDOs (usually “the national body most representative of standardization in 
its country”).17 In the latter case, SDOs delegate to National Committees the role of representing the 
interests of all national stakeholders, including entities in the private sector. 


SDOs establish rules governing rights to participate in the standards-development process, consensus-
based procedures for decision-making, the open availability of standards’ specifications,18 and often also 
policies on patents’ interaction with standards. Standards 
are finalized through an approval process conducted by 
the membership, the secretariat or a combination of the 
two, most often through a consensus-based approach.


Important international SDOs are the International 
Organization for Standardization (ISO), which 
covers almost all technical areas; the International 
Electrotechnical Commission (IEC), which focuses on 
electrical, electronic and related technologies;19 and 
the Inter national Telecommunication Union (ITU), which 
focuses on ICT. 


ITU, ISO and IEC collaborate under the banner of the 
World Standards Cooperation (WSC) to ensure the 
efficient coordination of their international standardization 


16 Some literature instead uses the term standards-setting organization (SSO); but in the context of this publication, we will consider 
both terms interchangeable.


17 ISO (2013) ISO Membership Manual, pp. 8, [Online], Available: http://www.iso.org/iso/iso_membership_manual_2013.pdf


18 Here, ‘open’ does not necessarily mean ‘free’. Many national standards organizations have a funding model based on selling their 
standards.


19 ISO and IEC collaborate in ISO/IEC JTC1 (Joint Technical Committee 1), which focuses on ICT standardization.


Fostering development through 
international standards


“ International standards bodies such as 
ISO, IEC and ITU provide cohesion to a 
myriad of national and regional standards, 
thereby harmonizing global best practices, 
eliminating technical barriers to trade 
and fostering shared socio-economic 
advance. ”


Message by Klaus Wucherer (President of IEC), 
Terry Hill (President of ISO) and Hamadoun I. Touré 


(Secretary-General of ITU), on the occasion of World 
Standards Day 2013, India, 13-15 December 2010



http://www.iso.org/iso/iso_membership_manual_2013.pdf
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work. ITU also works to harmonize national and regional standards, and here the Global Standards 
Collaboration (GSC) is the mechanism giving direction to the global coordination of standards 
development by assembling key international, regional and national standards bodies in the telecom 
and radiocommunication fields.20


As a result of direct recognition by the European Commission, Europe hosts three important regional 
SDOs: the European Committee for Standardization (CEN), the European Committee for Electrotechnical 
Standardization (CENELEC)21 and the European Telecommunications Standards Institute (ETSI). Similar 
regional standards bodies are found elsewhere in the world, two examples being the Pacific Area 
Standards Congress (PASC) and the African Regional Organization for Standardization (ARSO). 


At the national level, most countries possess a government-recognized SDO. The largest such bodies 
include the British Standards Institution (BSI), the Deutsches Institut für Normung (DIN) and the 
Association Française de Normalisation (AFNOR). The American National Standards Institute (ANSI) is 
another very important SDO. ANSI differs significantly from BSI, DIN and AFNOR in that it does not 
itself develop standards, instead overseeing the development of US voluntary consensus standards 
by standards bodies that it accredits. Meeting the necessary conditions, a standard developed by 
an accredited organization will be recognized as an “American National Standard”. ANSI thereby 
coordinates US-based standards-development activities and represents the country’s standards-
related interests in certain regional or international standardization entities. 


3.4 Standards developed by forums and consortia or quasi-formal SDOs


Forums, consortia and other informal industry associations (considered similar for the purposes of this 
publication) are especially prevalent in the ICT industry. They are often established in the belief that 
informal cooperation among a smaller group of like-minded organizations can more quickly achieve an 
outcome satisfying all participants. Among other functions they carry out in the service of members’ 
common interests, sector-specific industry associ ations respond to demands from member companies 
to develop technical standards. As such, these organizations lie somewhere between single companies 
that develop standards and formal SDOs. Some organizations are established specifically to develop 
a single standard, while others are designed to have a long lifespan or serve a wider technology area.


There are a large number of active standardization consortia across the world, some national or 
regional in scope, some global. The well-known live inventory of standards-setting entities maintained 
by Andrew Updegrove22 currently includes over 800 organizations developing, promoting or supporting 
ICT standards, of which the lion’s share can be characterized as consortia. CEN also publishes such a 
list, albeit not as comprehensive as Updegrove’s.23


Consortia differ in their degree of exclusivity. Some are open to everyone interested in participating 
in the standards-development process, satisfying many, if not all, of the ‘open standards’ criteria 


20 GSC participants include ITU-T, ITU-R, the Alliance for Telecommunications Industry Solutions (ATIS), US; the Association of 
Radio Industries and Businesses (ARIB), Japan; the China Communications Standards Association (CCSA); the European 
Telecommunications Standards Institute (ETSI); the ICT Standards Advisory Council of Canada (ISACC); the Telecommunications 
Industry Association (TIA), US; the Telecommunications Technology Association (TTA), Korea; and the Telecommunications 
Technology Committee (TTC), Japan.


21 CEN and Cenelec are the European counterparts of ISO and IEC, respectively. 


22 Updegrove, A., Standard Setting Organizations and Standards List, [Online], Available: http://www.consortiuminfo.org/links/ 


23 European Committee for Standardization (CEN) ICT Standards Consortia, [Online], Available: http://www.cen.eu/cen/Sectors/
Sectors/ISSS/Consortia/Pages/default.aspx 



http://www.consortiuminfo.org/links/

http://www.cen.eu/cen/Sectors/Sectors/ISSS/Consortia/Pages/default.aspx

http://www.cen.eu/cen/Sectors/Sectors/ISSS/Consortia/Pages/default.aspx
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mentioned in section 3.5 below. An example is the Organization for the Advancement of Structured 
Information Standards (OASIS). Other types of consortia are more exclusive, restricting participation or 
access to standards to invitees only, holding closed meetings or only accepting members who meet 
certain criteria. 


There are some very large, successful standards bodies that fall into the ‘consortium’ category. These 
bodies are similar to formal SDOs in most respects other than not being formally recognized by national 
authorities, and could hence be termed ‘quasi-formal SDOs’. These organizations include the Internet 
Engineering Task Force (IETF), responsible for the Internet Protocol suite (TCP/IP), and the World Wide 
Web Consortium (W3C), the source of the standards underlying the Web. 


Examples of standards created by consortia include:


 – The Universal Serial Bus (USB) is a standard hardware interface for attaching peripheral devices to 
a computer, which was developed by a consortium of companies (including Intel, Compaq, Digital, 
IBM, Microsoft, NEC and Nortel) to enhance physical hardware compatibility by establishing a 
specific connector and pin definition. Although USB is an industry-developed specification rather 
than a formal standard, USB-enabled hosts and devices today number in the billions. 


 – The DVD standard for the digital optical storage of movies, multimedia content or other data on a 
12cm disc is standardized by a membership-driven industry association known as the DVD Forum.


As with proprietary specifications, it is not unusual for consortia to have their standards adopted by 
formal SDOs. 


 – The Compact Disc (CD) standard, originally developed by a Philips-Sony consortium and first 
published in 1980, was formalized as an IEC International Standard in 1987 with various amendments 
made in 1996.


 – Originally developed by Ericsson, Bluetooth technology was further developed by a consortium, the 
Bluetooth Special Interest Group, and subsequently standardized by IEEE.24


 – The widely implemented Common Alerting Protocol (CAP 1.1) is a simple but general format for 
exchanging all-hazard emergency alerts and public warnings, disseminated simultaneously over all 
kinds of networks. It was originally developed by the Organization for the Advancement of Structured 
Information Standards (OASIS), and later standardized by ITU as Recommendation ITU-T X.1303.


3.5 Core principles governing formal standardization processes


The various formal national, regional and international SDOs apply standards-development principles 
which differ in certain dimensions but which all broadly conform to the following well-established best 
practices in standards development: consensus, trans parency, balance, due process and openness. 


These concepts are briefly outlined below: 


 – Consensus: An inclusive standards-development process where all views are taken into account 
and the final composition of standards is agreed by all relevant stakeholders. Consensus is not 
unanimity, but rather the absence of sustained opposition to substantive issues.25


24 The IEEE 802.15.1 ‘Bluetooth’ standard is no longer maintained, however.


25 ISO/IEC, for example approach the notion of consensus as that of a “General Agreement, characterized by the absence of sustained 
opposition to substantial issues by any important part of the concerned interests and by a process that involves seeking to take into 
account the views of all parties concerned and to reconcile any conflicting arguments”, noting at the same time that “Consensus 
need not imply unanimity”. ISO/IEC Guide 2:2004, Standardization and related activities -- General vocabulary (2004)
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 – Transparency: Making information available as to the 
proposal, development and approval of a technical 
standard, in the interests of enabling informed, 
equitable partici pation by all stakeholders.


 –  Balance: Stakeholders’ interests should be allowed 
equal weight in the standards-development process, 
and a standards body’s participation and funding 
mechanism should take into account the need 
to ensure that no specific interest dominates the 
process.


 –  Due process: Mechanisms that afford all materially 
affected entities the ability to, on an equal footing, 
express a position and its basis, have that position 
considered and appeal an outcome adversely affecting 
that position. Due process ensures an equitable 
standards-development process. 


 –  Openness: The standards-development process 
should be open to participation by all materially 
affected interests. The exact definition of an ‘open 
standard’ is the subject of widespread debate,26 with 
definitions revolving around the relative ‘openness’ 
of the standards-development process, the resulting standards and the ownership of the rights 
attached to the technologies or techniques contained within a standard.27 The word ‘open’ has also 
been applied to software, in the context of free or open-source software, but this concept is rather 
different and should not be confused with that of an open standard. Closed standards, in contrast, 
are standards that do not satisfy one or more of the abovementioned criteria. Examples of closed 
standards are typically proprietary specifications for which the owner does not grant licences, or 
standards which are created in a setting accessible by invitation only. 


The World Trade Organization’s Committee on Technical Barriers to Trade subscribes to these principles, 
in addition recommending the following four principles to clarify and strengthen the concept of 
international standards development:28


 –  Impartiality: All countries should be afforded equal opportunity to influence or participate in the 
international standards-development process, ensuring that standards do not favour any particular 
companies, markets or regions.


 –  Effectiveness and relevance: An effective international standards process is one that responds to 
relevant demands for technical standards driven by technological advance as well as regulatory and 
market needs.


26 Andersen, P. (2008) Evaluation of Ten Standard Setting Organizations with Regard to Open Standards, Copenhagen: IDC; Krechmer, K.  
(1998) ‘The Principles of Open Standards’, Standards Engineering, Vol. 50, no. 6, November/December, pp. 1-6.


27 In ITU, ‘open standards’ are defined as standards made available to the general public and are developed (or approved) and 
maintained via a collaborative, consensus-driven and transparent process, from which materially affected and interested parties 
are not excluded. ‘Open standards’ facilitate interoperability and data exchange among different products or services and are 
intended for widespread adoption. See also Resolution GSC-12/05 of the 12th Global Standards Collaboration meeting (Kobe, 
2007), Available: http://www.itu.int/dms_pub/itu-t/oth/21/01/T21010000040011MSWE.doc 


28 World Trade Organization (WTO) Committee on Technical Barriers to Trade (2002) Decision of the committee on principles for the 
development of international standards, guides and recommendations with relation to articles 2, 5 and annex 3 of the agreement,  
G/TBT/1/Rev.8, 23 May, Section IX, [Online], Available: http://ita.doc.gov/td/standards/pdf%20files/WTO%20GTBT1Rev8.pdf 


Transparency  
and openness


“ Standards should be set and adopted 
in an open and transparent manner 
at all times. This prevents established 
players from manipulating the process 
to keep innovative companies and their 
technologies on the side-lines. A process 
that arbitrarily keeps some parties outside 
may unfairly benefit those that are on the 
inside. This is especially important in those 
industries where standards are urgently 
needed – such as for digital and Internet 
services. ”


Joaquín Almunia, Vice President of the European 
Commission responsible for Competition Policy, 


speaking at the International Bar Association 
Antitrust Conference in Madrid, 15 June 2012, 
European Commission - SPEECH/12/453.2010



http://www.itu.int/dms_pub/itu-t/oth/21/01/T21010000040011MSWE.doc

http://ita.doc.gov/td/standards/pdf files/WTO GTBT1Rev8.pdf
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 –  Coherence: Cooperation and coordination among international SDOs is essential to avoid 
the development of conflicting international standards caused by duplications or overlaps of 
standardization work.


 –  Development dimension: International standards should reflect the needs of all the world’s regions 
and measures should be taken to encourage developing countries’ participation in the international 
standards-development process.


The implementation of standards is, in principle, voluntary. This is true even for standards developed by 
formal SDOs. Although these organizations are formally recognized by national or regional authorities, 
the implementation of their standards is, for the most part, voluntary.29 


De jure standards are the exception to the general rule of voluntary implementation. Such a standard’s 
implementation is mandated by law, by virtue of the standard being created as part of new legislation or 
legislation referring to an existing standard (usually developed by a formal SDO). De jure standards can 
aim to limit standards battles or ‘platform wars’, attempting to impose certainty by fiat. However, this 
imposition may come at a cost if a standard is mandated too early, based on incomplete information, 
crowding out the opportunity for the emergence of a superior standard. If too slow to evolve, de jure 
standards can hamper innovation, potentially also raising barriers to competition and trade in cases 
where the adoption of a standard works to grant market dominance to a small group of companies.


Table 3-2 – Examples of international SDOs and consortia and their standards of  
relevance to ICTs


Standards body Type Technology focus Notable standards


International 
Organization for 
Standardization (ISO)


Formal SDO All technological areas, 
including but not limited 
to ICT


ISO 9660 (CD File System); ISO 5800 
(photographic film speed); ISO/IEC 11172, 
13818 and 14496 MPEG suite; ISO 
3166 Country codes; ISO 9000 Quality 
management; ISO 14000 Environmental 
management


International 
Electrotechnical 
Commission (IEC)


Formal SDO Electrical, electronic and 
related technologiesa


ISO/IEC 11172, 13818 and 14496 MPEG 
suite 


IEC 62196 for plugs and charging modes 
for electric vehicles


29 Authorities sometimes ask or commission an SDO to develop a specific standard, which is then called a ‘mandated standard’. For 
instance, the European Commission regularly mandates ETSI or another recognized body to develop a specific standard, which 
is then approved as a European Standard (EN). Notwithstanding the word ‘mandated’, the resulting standard is not mandatory in 
terms of implementation. It can be true, however, that implementing a EN standard does have some advantages. This is part of the 
so-called European New Approach. A discussion of this policy is beyond the scope of this publication, but the interested reader is 
referred to Farr, S. (1996) Harmonisation of technical standards in the EC (Second edition), Chichester: John Wiley & Sons.
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Standards body Type Technology focus Notable standards


International 
Telecommunication 
Union (ITU) 


Formal SDO Telecommunicationsb ITU-T E.164 Numbering Plan; xDSL 
standards for Internet access over copper; 
Passive optical networks (PONs) for fibre-
to-the-home (FTTH) Internet; Synchronous 
Digital Hierarchy (SDH); Optical Transport 
Network (OTN); Fax machines (ITU-T T.30 
and ITU-T T.4); Video codecs (ITU-T H.264 
AVC and ITU-T H.265 HEVC, developed with 
ISO/IEC MPEG)


European 
Telecommunications 
Standards Institute 
(ETSI)


Formal SDO Telecommunicationsc Various mobile standards including 2G 
GSM, 3G UMTS/W-CDMA, 4G LTE;d 
Cordless telephony: DECT; Safety 
communications: TETRA; Car safety: eCall


Institute of Electrical 
and Electronics 
Engineers (IEEE)


Formal SDO Wide range of electro-
technical arease


IEEE 802.3 Ethernet; IEEE 802.11 
Wireless Networking (‘Wi-Fi’); IEEE 1394 
‘Firewire’; IEEE 802.15.1 ‘Bluetooth’;f IEEE 
802.16 ‘WiMax’ wireless networking; 
IEEE 802.15.4 ‘ZigBee’ standard for low-
distance, low-power communications


Internet Engineering 
Task Force (IETF)


Consortium 
(quasi-formal 
SDO)


Internet protocols Internet Protocol suite (TCP/IP); Hypertext 
transfer protocol (HTTP)


World Wide Web 
Consortium (W3C)


Consortium 
(quasi-formal 
SDO)


Web-related standardsh Hypertext Markup Language (HTML); 
Extensible Markup Language (XML)


Organization for the 
Advancement of 
Structured Information 
Standards (OASIS)


Consortium 
(quasi-formal 
SDO)


Standards for e-business 
and Web services


Common Alerting Protocol (CAP); Content 
Management Interoperability Services 
(CMIS); Electronic Business using XML 
(ebXML); Key Management Interoperability 
Protocol (KMIP); OpenDocumenti 


a  This includes areas such as world plugs, smart grid, functional safety, electromagnetic compatibility, renewable energies and 
colour management.


b  ITU Radiocommunication Sector (ITU-R): Spectrum management; Radiowave propagation; Satellite services; Terrestrial services; 
Broadcasting services; Science services. ITU Telecommunication Standardization Sector (ITU-T): Operational aspects of service 
provision and telecommunication management; Electromagnetic effects, environment and climate change; Broadband cable 
and TV; Signalling requirements, protocols and test specifications; Performance, QoS and QoE; Future networks including cloud 
computing, mobile and NGN; Multimedia coding, systems and applications; Security, and technical languages and description 
techniques.


c  including standards for fixed and wireless communications, content delivery, transportation, interoperability and public safety and 
security.


d  The 3G W-CDMA and the 4G LTE standards are developed in collaboration with other regional standards organizations in the 
context of the Third Generation Partnership Project (3GPP).


e  including fixed and wireless Local Area Networks, aerospace electronics, antennas and propagation, batteries, computer 
technology, consumer electronics, electromagnetic compatibility, green and clean technology, healthcare IT, industry applications, 
instrumentation and measurement, nanotechnology, national electrical safety code, nuclear power, power and energy, power 
electronics, smart grid, software and systems engineering, and transportation.


f  Ratified by IEEE but developed by the Bluetooth Special Interest Group (SIG).


g  including routing, infrastructure, operations and management, and real-time applications and infrastructure.


h  Web design and applications; Web architecture; Semantic web; XML technology; Web of services; Web of devices; Browsers and 
authoring tools.


i  also formalized as an ISO/IEC International Standard.
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4. The advantages and disadvantages of technical standards


4.1 General overview


Standards serve the public interest in a variety of ways, and several scholars have worked on quantifying 
the economic impact of standards,30 a task made very challenging by the multifaceted nature of 
standards’ effects on production, trade and technological progress. It is also important to realize that 
standards can have undesirable ‘side effects’. 


Table 4-1 provides a brief overview of standards’ possible advantages and disadvantages. Whether they 
occur, and to what degree, is often dependent on the exact context in which a standard is developed.


Table 4-1 – Overview of possible advantages and disadvantages of standards 


Possible advantages of standards Possible disadvantages of standards


Encourage innovation and competition


• More suppliers; lower risk for one-supplier 
dominated markets


• More competition later in product lifecycle


• Lower prices


• Increased network value for users; greater offer 
and lower prices of complementary goods


• Lower switching costs


• Less risk of ‘tying’


• Easier evaluation of offerings 


• Easier communication between actors


Facilitate interoperability


• Easier combination of products or services


• Reduces risk of choosing a future loser


• Easier interchangeability of products or services


• Facilitates certification


Increase cost efficiency


• R&D resources are combined


• Less duplicity


Promote national development


• Facilitates market liberalization


• Opens access to international markets


Transfer power to participants in the standard iza tion 
process


• Less diversity between technical approaches, 
particularly early in product lifecycle


• Biased to large vendors


• Biased to large purchasers


• Higher costs associated with gateways


Protect markets by obstructing their access


Hamper competition through a reluctance to adopt 
new or improved standards


• Limiting performance or functionality


Loss of variety


• Fewer products optimized for niche user 
groups, users with disabilities, etc. 


30 See, for example, Blind, K. (2004) The Economics of Standards; Theory, Evidence, Policy, Cheltenham: Edward Elgar Publishing.
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4.2 Potential advantages of standards


Encourage innovation and competition


Markets look to standards as building blocks of a competitive business environment. Capturing innovation 
and proven best practices, standards grant companies access to greater numbers of buyers, sellers and 
partners, thereby expanding the scope of opportunities enjoyed by all of a market’s constituents. 


Standards can work to ensure that buyers (consumers or intermediate buyers) enjoy a higher degree of 
competition, benefiting from lower prices and greater choice of sellers, products and services. Markets 
underpinned by standards can be less prone to sellers tying products or services together in such a way 
as to make the purchase of one product conditional upon that of another. Again advantageous from a 
consumer’s perspective, standards can make it easier to switch suppliers, reducing the risks of getting 
‘locked-in’ to any one particular solution; and as products conforming to standards will have common 
sets of features, standardization can aid in the comparison of suppliers’ offerings. 


Standards can reduce technical barriers to trade and increase competition by laying out the fundamental 
norms to which a product or service must conform if it is to function (and compete) effectively within 
a larger, global product ecosystem. A product accredited as conforming to an international standard is 
marked with a trusted symbol of quality, safety or compatibility, and thus – without expert knowledge of 
the company having developed a product or service – a buyer can make an informed purchasing decision 
based on what they know of the standard. 


Facilitate interoperability


The imperative of technical standardization is extremely evident in the market for ICT, an international 
ecosystem demanding widespread adherence to the common standards that act as defining elements 
in the global communications infrastructure.


Standards are critical to the interoperability of ICTs and, whether we exchange voice, video or data 
messages, standards enable global communications by ensuring that countries’ ICT networks and 
devices are ‘speaking the same language’.


International ICT standards can help avoid costly market battles over preferred technologies, limiting 
market players’ ability to establish ‘walled gardens’ of proprietary solutions that lock-in customers by 
virtue of their not interoperating with solutions provided by other players. Standardization can also reduce 
the risks that consumers will select a future ‘loser’ and subsequently be faced with discontinued products 
or a lack of complementary products (content, software, etc.).


Increase cost efficiency
Standardized parts and processes were instrumental in the rise of cost-efficient mass production, 
enabled by the interchangeability of parts and a greater division of labour and specialization of skills. 
Here, standards introduced efficiencies that played a central role in lowering unit costs of production 
through economies of scale, and they are today indispensable in the day-to-day operations of modern 
economies.


Industrialization and modernization greatly magnified economies’ complexity and – were it not for 
standards establishing benchmarks of technological progress and enabling the widespread adoption 
of best practices – duplication of research and development (R&D) efforts would have seen constant 
‘reinvention of the wheel’ and far more stunted technological innovation and economic growth. In other 
words, standards are critical to technology transfer in that they can help ensure that technological 
breakthroughs achieved in one country can be replicated elsewhere in the world. 
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Promote national development
Standards also can be an essential aid to developing countries in building their infrastructure and 
encouraging economic development. To market players in emerging economies, international standards 
can offer an avenue through which to access new markets.


In building a road or railway network, international standards specify the techniques and materials able 
to ensure safety and quality. In stimulating domestic economic activity, market players are enriched by 
access to greater numbers of buyers and sellers if their products conform to internationally recognized 
standards. And in the world of communications technology, conformance with international standards 
signifies entry into an international product ecosystem composed of a multitude of other products 
designed with compatibility in mind.


However, inequality in national standards capabilities continues to contribute to the persistence of the 
digital divide between developed and developing countries, as well as to disparities in opportunities for 
economic development and technological innovation.


Countries with relatively well-developed standardization capacities stand to gain the most from standards’ 
ability to promote trade and technology transfer. A country with expert knowledge of standards and 
how to implement them will produce goods and services that can be exchanged with other countries, 
based on common recognition of international standards. The same logic applies to technology transfer. 
Standards lay out detailed plans for cutting-edge innovations or best practices, but knowledge of these 
standards and the ability to implement them as intended are preconditions for standards-enabled 
technology transfer. 


31 ITU-T Research Project: Measuring and Reducing the Standards Gap (2009), [Online], Available: https://www.itu.int/dms_pub/itu-t/
oth/32/02/T32020000010001PDFE.pdf


32 ICT Standardization Capabilities of Developing Countries (2012), [Online], Available: http://www.itu.int/dms_pub/itu-t/oth/0B/1F/
T0B1F0000013301PDFE.pdf


33 Guidelines on the Establishment of a National Standardization Secretariat for ITU-T (2014), [Online], Available: http://www.itu.int/en/
ITU-T/gap/Documents/NSSGuidelines.pdf


ITU has a longstanding commitment to improving opportunities for developing countries to develop and implement 
ICT standards, and is seeking to identify remaining standardization disparities and recommend actionable measures 
that can help to overcome them. To this end, ITU’s Telecommunication Standardization Sector (ITU-T) has embarked 
on an ambitious effort to bridge the standardization gap between developing and developed countries.


The overarching goal of ITU-T’s ‘Bridging the Standardization Gap’ (BSG) programme is to facilitate increased 
participation of developing countries in international standardization, to ensure that developing countries experience 
the economic benefits of associated technological development and to reflect the requirements and interests of 
developing countries in the standards-development process. 


The ‘standardization gap’ is defined as disparities in the ability of developing countries, relative to developed ones, 
to access, implement, contribute to and influence international ICT standards, specifically standards developed 
by ITU (called ‘Recommendations’). One of the main weaknesses identified by ITU studies assessing the 
standardization capabilities of developing countries was that participation by developing countries in international 
ICT standardization is hampered by a lack of understanding of the importance of ICT standards, which results in 
inadequate funding at the national level for standardization work and the coordination of a country’s participation 
in international standards forums. 


Two ITU reports are available on BSG: Measuring and reducing the standards gap31 and ICT standardization 
capabilities of developing countries.32 


ITU also developed guidelines33 for developing countries to establish ‘national standardization secretariats’ in the 
interests of enhancing their contribution to international standardization activities.


ITU’s ‘bridging the standardization gap’ programme



https://www.itu.int/dms_pub/itu-t/oth/32/02/T32020000010001PDFE.pdf

https://www.itu.int/dms_pub/itu-t/oth/32/02/T32020000010001PDFE.pdf

http://www.itu.int/dms_pub/itu-t/oth/0B/1F/T0B1F0000013301PDFE.pdf

http://www.itu.int/dms_pub/itu-t/oth/0B/1F/T0B1F0000013301PDFE.pdf

http://www.itu.int/en/ITU-T/gap/Documents/NSSGuidelines.pdf

http://www.itu.int/en/ITU-T/gap/Documents/NSSGuidelines.pdf
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4.3 Potential disadvantages of standards 


Transfer of power to standardization participants


Allowing a group of companies to develop and agree on a standard (often a select group of companies, 
not reflecting every current and future implementer of the standard) carries the risk that the resulting 
standard will be advantageous to some, and less so to others. This can adversely affect the wellbeing 
of consumers as well as other producers by limiting product choice and diminishing rival companies’ 
ability to compete. Similarly, the decision-making procedures of a standards-development process 
may be biased towards the interests of large producers or, sometimes, large buyers (e.g. government 
departments as buyers, or large telecommunication network operators). 


Companies banding together to develop a standard effectively agree to implementing a common 
solution. In some cases, this can decrease competitive pressure to the extent that it diminishes 
the diversity of technical approaches available in favour of the agreed standard. In contrast, where 
standards are absent, companies may compete much more aggressively to win consumers over to 
their own platform.


Finally, participants in the standardization process willing to contribute their technology to a standards-
setting effort are generally doing so on the basis of it being advantageous to their business model. 
It is certainly the case that a contributor may seek endorsement of their solution via international 
standardization with a view to their technology finding greater deployment and thus competitive 
advantage. Consider a company that has already made large investments in the deployment of a 
particular technology, for example, an interface for third-party products. Such a company would have 
a strong incentive to campaign for this interface’s selection as an international standard – which raises 
the risk that companies participating in a standard’s development will influence the process in a way 
that favours narrow commercial interests over those of the broader market. Further, certain companies 
whose business model includes the active monetization of their standard-essential patents also will 
have an interest in the standard’s outcome.


Market protection and obstruction of market access


When countries set standards unilaterally, they can be used as a form of protectionism. Recognizing 
this potential for trade disputes, GATT member countries adopted the Technical Barriers to Trade (TBT) 
agreement in an effort to limit such uses of standards. According to the TBT agreement, governments 
cannot arbitrarily choose a standard: the choice of a standard must be supported by ‘sound science’ 
that confirms its ability to achieve a legitimate objective. The adoption of international standards 
largely avoids this problem, and the TBT agreement thus encourages countries to adopt international 
standards wherever appropriate. ISO, IEC and ITU, among others, facilitate international cooperation 
in standardization.


A market requiring that foreign companies comply with domestic standards can raise costs and deter 
market entry, a well-known example being the fragmented implementation of TV standards that slowed 
the growth of a global TV market. The US and Japan supported NTSC; SECAM was adopted in France, 
Greece, Eastern Europe and Russia; and PAL was used by the rest of the world. 


Reluctance to adopt new or improved standards


In certain cases, the costs associated with migrating to a new standard may create a degree of inertia 
in its adoption, especially where the older standard has been widely implemented. This seems to be 
the case with the next-generation suite of IP standards, IPv6, where adoption has been slow despite 
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broad agreement that IPv6 take-up is necessary given the diminishing number of IPv4 addresses and 
that the new IP suite is technically superior to its predecessor. This is partly attributable to the fact 
that there is no clear benefit to being an early adopter, in that you can only use the new protocol once 
the people you communicate with have also upgraded. However, most commentators have steered 
clear of recommending government intervention, believing that IPv6 will steadily become more widely 
adopted. Governments, as major ICT users, are instead expected to play a strong role in leading 
implementations.


Loss of variety


The availability of widely deployed, successful standards may also result in a loss of variety, and here 
non-standards-based products are needed to serve a larger diversity of niche user groups. A standard 
will necessarily be built around the market’s largest common denominator, and specific user groups 
may not find the feature set they are looking for – be it greater performance and versatility, or lower-
cost products with more basic functionality.
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Part II – General concepts of patent law and competition law


Introduction and objectives of Part II


Patent law, competition law and standardization systems are designed to support and incentivize 
innovation and technological progress. 


The patent system rewards creativity, and patents can be used as a measure of the rate of 
innovation or knowledge accumulation. Inventions that meet the requirements of patentability 
are granted a temporary monopoly by giving innovators the right to exclude others from adopting 
and profiting from their inventions. In parallel, the publication of patents and patent applications 
are marks of the creation and further dissemination of new knowledge.34 The patent system of 
today faces major challenges rooted in the proliferation of patents and its effects on backlog and 
uncertainty, the quality of patent searches and examinations, and certain strategic behaviour by 
patent owners. 


Competition law discourages collusive or monopolistic market behaviour that adversely affects 
competition and innovation. Competition law encourages innovation by prohibiting market 
behaviour (‘conduct’) that restricts access to a market or otherwise negatively affects domestic 
or international trade. Competition law is built on three pillars: (1) prohibiting agreements, 
collaborations or practices between market players which may restrict free trading or competition 
between businesses; (2) prohibiting abusive conduct by a dominant market player; and (3) 
monitoring market concentration and mergers. 


Standardization seeks to scale-up the benefits of an innovation, bringing experts together to 
codify best practices in the interests of encouraging widespread adoption. Standardization is a 
form of collaboration among competing market players, with potentially anti-competitive effects; 
however, competition authorities and courts agree that standardization provides significant 
benefits to competition and consumers by enacting economies of scale, interoperability and 
compatibility, greater choice and more affordable products. Given the risks attached to the 
collaboration of ordinarily competing interests, certain conduct is prohibited in a standards-
setting context, such as discussions on product prices and pricing strategies, or allocations of 
business-sector or geographic market shares. 


Upon completion of Part II, the reader should have a good understanding of: 


 –  Patents and the requirements of patentability;


 –  The organization of the global patent system, and the challenges it is facing;


 –  The general rules and mechanisms in competition law; and


 –  How competition law is applied to standards-development processes and the inclusion of 
patents in standards.


34 See, for example, Romer, P.M. (1986) ‘Increasing Returns and Long-Run Growth’, Journal of Political Economy, vol. 94, 
no. 5, October, pp. 1002-1037, Chicago, IL: The University of Chicago Press, [Online], Available: http://www.jstor.org/
stable/1833190 



http://www.jstor.org/stable/1833190

http://www.jstor.org/stable/1833190
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5. General concepts of patent law


5.1 Objectives and scope of patent law


Generally speaking, the patent system is designed to encourage technological innovation by rewarding 
intellectual creativity. It is society’s formal mechanism that provides creators of technical inventions 
with the possibility of receiving just reward for their time, money and expertise invested in achieving 
an advance deserving of a patent.


The patent system is based on the premise that innovators are more likely to invent, and disclose their 
knowledge to the public, if supported by a system that assures an innovator the right to exclude others 
from exploiting the invention for a limited period of time. Patents thus secure their owners the right to 
exclude others from making, using, selling or importing an invention, typically for a period of 20 years. 
Society at large benefits from the granting of patents through the publication and dissemination of the 
specifics of a patented invention.


The patent system is a social contract or quid pro quo between the applicant and society at large. To 
incentivize research that yields breakthroughs of great value to society in the long run, patents award 
innovators exclusive rights to profit from the commoditization of an invention in the short run.35 


An invention must meet certain requirements in order to obtain a patent. For example, it must be new 
(novel), involve an inventive step (non-obvious), and be capable of industrial application. In general, an 
invention is considered new if it does not form part of the ‘state of the art’, a term describing in most 
countries everything known or used by the public, in any way, anywhere in the world, before the date 
of filing a patent-application. An invention is considered to involve an inventive step if it is not obvious 
to a skilled person (usually in that particular technical field) with knowledge of the state of the art. The 
evaluation of whether an invention is new and not obvious occurs by comparing the invention with 
other inventions already known at the time (e.g. as set out in other patent applications or in technical 
publications, or by looking at products already on sale). These inventions are referred to as “prior art”.


Many countries have adopted specific exclusions to patentability, prohibiting the award of patents 
for advances such as discoveries of substances, plants or animals already existing in nature, or 
developments and proofs of scientific or mathematical theories. However, with rare exceptions, 
all forms of innovation are eligible to be patented, if they are found to meet the requirements of 
patentability. 


A patent can serve very different purposes, depending on its holder’s objectives. Patents can be used 
to preserve patent holders’ market dominance by preventing competitors from adopting patented 
inventions. Conversely, patents can also be licensed to third parties to encourage the adoption of 


35 While not every invention (or patent) is necessarily the result of costly research, inventions are more often than not the results of 
systematic investment in R&D. It is not surprising, then, that studies systematically find a positive link between patent activities 
and performance of companies and countries. See, for example – Organisation for Economic Co-operation and Development 
(OECD) (2009) Patent Statistics Manual, [Online], Available: http://browse.oecdbookshop.org/oecd/pdfs/free/9209021e.pdf – which 
mentions various studies that find an increased correlation between patents and companies’ R&D performance ratings.



http://browse.oecdbookshop.org/oecd/pdfs/free/9209021e.pdf
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inventions, or used to facilitate access to third-party patents through mechanisms such as cross-
licensing arrangements. In addition, large patent portfolios are often used for defensive purposes, 
protecting owners from potential patent-infringement lawsuits stemming from their use of competitors’ 
intellectual property. 


5.2 Four challenges of the patent system affecting the standardization 
ecosystem


Criticism of the patent system’s shortcomings has grown, calls for reform have arisen36 and increased 
attention is being paid to the patent system’s potentially negative side-effects on technological 
progress and socio-economic welfare.37 


Proliferation of patents and the effects on backlog and uncertainty


Modern national patent offices were established between the late 18th and 19th centuries. The number 
of patent applications received and patents granted by such offices has fluctuated over time but, for 
the most part, the growth rates of patent grants remained relatively stable until the 1980s, a decade in 
which growth rates began to dwarf those observed in the past. 


Figure 5-1 offers an illustration of the rising number of patent applications received and patents 
granted by the US Patent and Trademark Office (USPTO). A range of possible explanations for these 
exponential growth rates have been put forward, attributing them to the growth of international trade, 
globalization of production chains, greater international collaboration in R&D, and the ever-increasing 
speed of technological innovation in developed and developing countries alike.38 


Others, however, emphasize that institutional changes and developments in jurisprudence – which have 
improved the position of patent owners in terms of the likelihood of their winning patent-infringement 
lawsuits – are important reasons for this intensification of claims to intellectual property.39 


36 European Patent Organisation (EPO) (2007) Scenarios for the future: How might IP regimes evolve by 2025? What global legitimacy 
might such regimes have?, [Online], Available: http://www.epo.org/news-issues/issues/scenarios/download.html; U.S. Federal 
Trade Commission (FTC) (2011) The Evolving IP Marketplace: Aligning Patent Notice And Remedies With Competition, [Online], 
Available:  http://www.ftc.gov/os/2011/03/110307patentreport.pdf


37 Examples of well-known critiques include Jaffe, A. B. and Lerner, J. (2006) Innovation and Its Discontents: How Our Broken Patent 
System is Endangering Innovation and Progress, and What to Do About It, Princeton, NJ: Princeton University Press; Bessen, J. 
and Meurer, M. J. (2008) Patent Failure: How Judges, Bureaucrats, and Lawyers Put Innovators at Risk, Princeton, NJ: Princeton 
University Press; and, Boldrin, M. and Levine, D.K. (2008) Against Intellectual Monopoly, Cambridge: Cambridge University Press.


38 World Intellectual Property Organization (WIPO) World Intellectual Property Indicators 2012, [Online], Available:  http://www.wipo.
int/ipstats/en/wipi/index.html


39 See, for example, Jaffe and Lerner (2006), op cit. 



http://www.epo.org/news-issues/issues/scenarios/download.html

http://www.ftc.gov/os/2011/03/110307patentreport.pdf

http://www.wipo.int/ipstats/en/wipi/index.html

http://www.wipo.int/ipstats/en/wipi/index.html
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Figure 5-1 – Number of patent applications received and patents granted by 
the US Patent and Trademark Office, 1790-2010 40 


Unprecedented growth rates began to take hold in the 1980s and have been sustained into the new 
millennium. As shown in Figure 5-2, from 2003 to 2012 the total number of patents granted by the 
world’s five largest patent offices almost doubled, rising from 500 000 to 924 000. 


Figure 5-2 – Annual number of patents granted by 
the world’s five largest patent offices 41


40 United States Patent and Trademark Office (USPTO), U.S. Patent Activity Calendar Years 1790 to the Present: Table of Annual U.S. 
Patent Activity Since 1790, [Online], Available: http://www.uspto.gov/web/offices/ac/ido/oeip/taf/h_counts.htm 


41 fiveIPoffices (2013) 2012 key IP5 statistical data, [Online], Available: http://www.fiveipoffices.org/stats/keydata.pdf  



http://www.uspto.gov/web/offices/ac/ido/oeip/taf/h_counts.htm

http://www.fiveipoffices.org/stats/keydata.pdf
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This growth of patent applications has added to the workload of patent offices, creating backlogs of 
unprocessed applications which often span years.42 These backlogs create uncertainty, acting to the 
detriment of patent applicants as well as potential competitors unsure as to whether or not they have 
the ‘freedom to operate’ in the field in question. The longer the patent search and examination process, 
the longer the pendency of patent applications, thus affecting the amount of time organizations might 
have to delay important business decisions.


The sheer scale of the number of patents and patent applications worldwide has introduced considerable 
challenges in the identification of patent infringements,43 and concerns have been expressed that large 
numbers of patents in a market might create ‘patent thickets’ that create barriers to market entry or the 
commercialization of new products. 


Quality of patent searches and examinations


The proliferation of patent applications has led to concerns around the quality of patents granted. A 
high-quality patent-search and examination process is essential to ensure that exclusive rights to profit 
from an innovation are only granted for genuine inventions, i.e. inventions that are new and contain an 
inventive step.44 


As an example, only half of the patent applications filed with the European Patent Office (EPO) are 
granted, with the other half either refused or withdrawn during the examination process. Of the patents 
granted, approximately half have their scope reduced by EPO. 


High-quality patent searches and examinations act to reduce patent thickets at source, maximize the 
transparency of the patent system and reduce the number of patents that will later be subject to 
invalidation. Decreasing the pendency of patent applications is also critical in providing indications as 
to the likelihood of an innovation being awarded a patent, especially to inform the strategic decisions 
of market players active in high-tech industries characterized by shortening product lifecycles. 


Access to the appropriate ‘prior art’ in any particular field, described by both patent-related and non-
patent-related literature, is an essential part of ensuring high-quality patent grants. Determining the 
most relevant prior art with which to compare an application for a new patent – in the examination of a 
patent’s credentials in terms of novelty and inventive step – poses another significant challenge to the 
patent system in that the quantity of relevant prior art continues to increase exponentially. 


Patent thickets


The proliferation of patent applications and corresponding approval procedures has stimulated 
enormous growth in the number of patents granted, and this is especially true for the ICT sector. Carl 
Shapiro, a leading US academic, wrote in 2001, ‘... thoughtful observers are increasingly expressing 
concerns that our patent (and copyright) system is in fact creating a patent thicket, a dense web of 


42 By November 2013, the USPTO had an average backlog of over two-and-a-half years, according to USPTO Data Visualisation Center 
Patents Dashboard, [Online], Available: http://www.uspto.gov/dashboards/patents/ main.dashxm. The USPTO is definitely not the 
only national patent office with a long backlog of applications. In addition, the actual backlog per technology area tends to vary 
considerably; in some areas it might be twice as long as the average.


43 See Bessen and Meurer (2008), op cit.


44 As mentioned above, other requirements must also be met in order to obtain a patent.



http://www.uspto.gov/dashboards/patents/main.dashxm
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overlapping intellectual property rights that a company must hack its way through in order to actually 
commercialize new technology’.45


Patent thickets emerge as a consequence of the fact that advances in technology are often founded 
on numerous prior innovations deemed patentable by patent offices’ application of the standards of 
obviousness. For every patent application received, a patent office must determine whether or not the 
patent application describes an improvement over the prevailing state of the art significant enough to 
merit the protection afforded by a patent. The lower the burden of proof in relation to improvements 
over the state of the art, the greater the number of patents granted resulting in increases in the density 
of patent thickets. However, refusing patent protection to novel inventions may discourage innovation 
by denying inventors the benefits of exclusivity that patents confer. Patent thickets are especially 
prevalent in ‘complex’ industries in which cumulative innovation processes typically result in products 
covered by numerous patents.


Non-practising entities and patent trolls


The term ‘non-practising entity’ (NPE) refers to any organization that holds a patent but does not practise 
it in any of its own products or services. The term therefore describes a wide range of patent owners, 
including research universities and public research laboratories. Many of these organizations are highly 
inventive. In addition, many private firms conduct advanced research but do not develop products or 
services, instead relying on revenue generated by granting others licences to patents resulting from 
their research. Here, the patent system allows for the creation of ‘markets for technology’, and this 
contribution of public and private research organizations to technological advance is very welcome in 
that their specialization may lead to higher levels of innovation. 


However, when used in the context of policy discussions, the term NPE sometimes refers to 
organizations that have less noble objectives, to the extent that they are often termed ‘patent trolls’ (or 
‘patent assertion entities’). Some patent trolls exercise patents that they have earned, but it is more 
common that they simply acquire patents on the patent market. The primary business model of such 
an organization consists of threatening to enforce their patent rights against alleged infringers, in an 
attempt to extort licensing fees. 


Patent trolls take advantage of the prohibitively high costs 
incurred by defendants in patent-infringement lawsuits, 
as well as the business risks associated with having to 
modify a product or withdraw from a market as a result 
of a successful patent-infringement lawsuit. In fact, legal 
procedures against alleged patent infringers are often 
instituted only after products have been brought to market, 
forcing companies found guilty of patent infringement to 
face the extensive switching costs mandated by court 
decisions that deny them the right to use the patented 
technology. Companies targeted in this manner might 
decide to settle out of court and pay licensing fees, even if 
the asserted patent is of a low-enough quality to risk being 
declared invalid in court.


45 Shapiro, C. (2001) ‘Navigating the Patent Thicket: Cross Licenses, Patent Pools, and Standard-Setting’, in Jaffe, A., Lerner, J. and 
Stern, S. (eds.), Innovation Policy and the Economy Vol. 1, National Bureau of Economic Research (NBER), [Online], Available: http://
papers.ssrn.com/sol3/papers.cfm?abstract_id=273550 


President obama on  
patent trolls


“ The folks that you’re talking about 
are a classic example; they don’t 
actually produce anything themselves. 
They’re just trying to essentially 
leverage and hijack somebody else’s 
idea and see if they can extort some 
money out of them.”


US President, Barack Obama, 2013 46



http://papers.ssrn.com/sol3/papers.cfm?abstract_id=273550

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=273550
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5.3 Other forms of intellectual property rights relevant to 
standardization


Patents are the most relevant form of intellectual property right (IPR) in the standardization context, but 
other issues arise from the inclusion of copyrighted software or trademarks in standards.


Characteristics of copyright


Copyright is a bundle of rights designed to protect literary and artistic works. The aim of copyright 
is to promote creativity in diverse areas such as science, culture and the arts by offering rewards to 
creators of original works. The balance between fostering creativity and enabling access to works is 
achieved through several mechanisms, including limiting the period of time of economic rights and 
implementing limitations and exceptions provisions.


Although international instruments aim to harmonize and establish a global minimum standard of 
copyright protection, copyright remains territorial in nature, with countries each establishing their own 
copyright systems and associated limitations and exceptions applying to various types of works for 
which copyright can be granted.


Works eligible for copyright protection are all, as a rule, original intellectual creations. National copyright 
laws contain non-exhaustive, illustrative enumerations of these types of works, and such lists often 
include books, films, computer software, photographs and musical works. A work must be an original 
creation in order to obtain copyright protection, which will protect the form of expression, but not the 
ideas used as a basis for that work.


There are two aspects to copyright, namely economic rights and moral rights. Economic rights protect 
the financial interests of an original work’s creator, whereas moral rights aim to protect the intellectual 
and non-financial interests of a work’s creator, for example, by offering a legally enforceable guarantee 
that a work will not be misrepresented by others as their own.


The most widely recognized economic right under copyright is the exclusive right of reproduction, 
which allows the copyright owner to prevent others from making and benefiting from copies of an 
original work without permission.


Characteristics of trademarks 


A trademark is a sign capable of distinguishing the goods or services of one enterprise from those of 
another. The main function of a trademark is to enable consumers to identify products (whether goods 
or services) as attributable to a particular company, thereby distinguishing a company’s products from 
identical or similar products offered by competitors.


Trademarks also provide incentive for companies to invest in maintaining or improving the quality of 
their products, in an effort to ensure that their trademarks continue to symbolize high quality. Trademark 
registration, under relevant trademark law, gives companies the exclusive right to prevent others from 
marketing identical or similar products under the same name or a mark so similar to the protected 
trademark that it confuses consumers. Trademark protection is usually achieved through trademark 
registration, although in some countries it can also be obtained through use.


46 Sternberg, A. (2013) Obama acknowledges patent troll problem (w/transcript), Project DisCo (Disruptive Competition), [Online], 
Available: http://www.project-disco.org/intellectual-property/021413-obama-acknowledges-patent-troll-problem-w-transcript/  
[14 February 2013]



http://www.project-disco.org/intellectual-property/021413-obama-acknowledges-patent-troll-problem-w-transcript/
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6. General concepts of competition law


6.1 Objectives and scope of competition law 


Competition law, also referred to as ‘antitrust’ or ‘anti-monopoly’ law, is a form of market regulation that 
aims to create a competitive business environment through the prohibition of conduct that restricts 
access to a market or otherwise negatively affects domestic or international trade. 


The primary objective of competition law is to protect consumers by promoting and maintaining a 
market environment where businesses can compete on a level playing field. Increased competition 
among suppliers gives customers greater choice, which, in turn, prompts suppliers to innovate and 
enhance their productivity and efficiency in order 
to offer better products or services at competitive 
prices. 


Competition legislation provides a legal framework 
that limits market players’ ability to benefit 
themselves at the expense of the efficiencies 
gained in free trade. Business naturally acts in self-
interest, and the difficult task of distinguishing anti-
competitive behaviour from competitive behaviour 
requires a legal regime, often including expert law 
enforcement agencies or regulators that monitor 
market participants and enforce competition 
laws against suspected violators. Increasingly, 
competition laws empower private citizens who 
believe that they have been injured by violations of 
competition laws to seek judicial redress.


Signs of competition regulation can be traced as far 
back as the Roman Empire and the Middle Ages, but 
competition rules as we know them today were first 
enacted in Canada and the US48 at the end of the 19th century when state authorities outlawed market 
behaviour in which large companies cooperated with rivals (forming ‘cartels’) to fix outputs, prices or 
market shares. 


The adoption of competition laws has increased over the past three decades. Today, most nations 
have both competition laws and national competition regulators. Competition law varies across 
jurisdictions, both in terms of the law’s substance and of the procedures involved in its administration. 
Some government systems provide for multiple levels of enforcement, at the national level as well as 
the sub-national level, for example in states or provinces. In Europe, the European Union forms a supra-
national level of enforcement. 


47 Remarks by Angel Gurría, OECD Secretary-General, at The Future Ain’t What it Used to Be - 20 Years of Competition Law and 
the Challenges Ahead, Reykjavík, Iceland, 17 September 2013, [Online], Available: http://www.oecd.org/competition/20-years-of-
competition-law-and-the-challenges-ahead.htm


48 This so-called ‘Sherman Antitrust Act’, adopted in 1890, was the first U.S. federal statute to limit cartels and monopolies and still 
forms the legal basis for a significant portion of US competition enforcement at a federal level. Although its reference to ‘trusts’ 
seems somewhat anachronistic today, it should be kept in mind that at the time of its adoption ‘trusts’ were a very popular way for 
the industrialists of that era to maintain a monopoly or to create cartels. 


Competition as a means to  
promote innovation


“ Competition is also essential to promote 
innovation. Firms facing competitive rivals 
innovate more than monopolies (although after 
such competition a firm may of course end up 
with a monopoly through a patent). Competitive 
mechanisms can even help deliver on other 
strategic objectives, like environmental or 
health benefits. It all depends on good design. 
If companies are rewarded for producing the 
things we value, competition between them 
gives them the incentive to do so still better. 
Equally, if markets reward bad behaviour, then 
companies will behave badly. ”


Angel Gurría, OECD Secretary-General, 27-9-2013 47
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In some countries, a violation of competition legislation amounts to a criminal offence. In addition to 
government enforcement, usually performed through dedicated competition regulators or authorities, 
some countries permit their competition laws to be enforced through lawsuits initiated by private 
parties. For example, in a situation where a group of competitors colludes to create artificially high 
prices, a customer might sue to recover the amount overcharged during the period over which the 
pricing agreement was in force. Despite trends towards private enforcement of competition laws, 
countries allowing it remain in the minority.


International or intergovernmental organizations – such as the United Nations Conference on Trade and 
Development (UNCTAD) and the Organisation for Economic Co-operation and Development (OECD) – 
have published recommendations outlining sets of principles that developing countries can apply as 
tools to build competitive markets,49 also encouraging collaboration among countries in the field of 
competition law to promote the convergence of different regulatory systems. National competition 
regulators around the world have formed an informal collaborative network to coordinate their 
enforcement of competition laws.50 Organizations such as WTO continue to examine the interaction 
between competition laws and international trade.51


Competition law and its associated monitoring and enforcement activities serve three main purposes: 
1) prohibiting agreements, collaborations or practices between market players which may restrict free 
trading or competition between businesses; 2) prohibiting abusive conduct by a dominant market 
player; and 3) monitoring market concentration and mergers.


Prohibiting agreements, collaborations or practices between market players which 
may restrict free trading or competition between businesses


Competitive markets afford all players fair opportunity to pursue increases in market share, incentivizing 
innovation and keeping prices competitive. Agreements, arrangements or practices between 
competitors which substitute the risk of competition with the comfort of cooperation52 are considered 
potentially harmful to competition and efficient economic activity.


Agreements encompass formal contracts or arrangements between market participants, as well as 
concerted practices or other informal ‘gentlemen’s agreements’. In certain scenarios, competitors’ 
sharing sensitive commercial information can amount to anti-competitive behaviour. Other examples 
of agreements able to restrict or distort competition include collaboration aimed at price-fixing, or 
limiting or controlling production outputs or technical development to the benefit of a select group of 
businesses. These agreements could be horizontal, agreed between competitors, or vertical, agreed 
between companies at different levels of the value chain. 


49 United Nations Conference on Trade and Development (UNCTAD) (2000) The United Nations Set of Principles and Rules on 
Competition, [Online], Available: http://r0.unctad.org/en/subsites/cpolicy/docs/cpset/rbpc10rev20en.pdf; and OECD Competition, 
[Online], Available: http://www.oecd.org/competition/ 


50 International Competition Network: http://www.internationalcompetitionnetwork.org/  


51 World Trade Organization (WTO) Interaction between Trade and Competition Policy, [Online], Available: http://www.wto.org/english/
tratop_e/comp_e/comp_e.htm  


52 European Court Justice (Fifth Chamber) (31 March 1993)  A. Ahlström Osakeyhtiö and others v Commission of the European 
Communities, Joined cases C-89/85, C-104/85, C-114/85, C-116/85, C-117/85 and C-125/85 to C-129/85, European Court reports 
(1993), pp. I-01307, para.63, [Online], Available: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:61985J0089%2801
%29:EN:HTML .



http://r0.unctad.org/en/subsites/cpolicy/docs/cpset/rbpc10rev20en.pdf

http://www.oecd.org/competition/

http://www.internationalcompetitionnetwork.org/

http://www.wto.org/english/tratop_e/comp_e/comp_e.htm

http://www.wto.org/english/tratop_e/comp_e/comp_e.htm

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:61985J0089%2801%29:EN:HTML

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:61985J0089%2801%29:EN:HTML
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Prohibiting abusive conduct by a dominant market player


Anti-competitive conduct by a company with significant market share or market power, and thus 
increased influence over market direction, could have far-reaching consequences for competition. 
A dominant market player leveraging its market position to retain dominance can pose a threat to 
competition and consumer welfare. 


Examples of such anti-competitive practices include: excessive pricing, overcharging customers by 
exploiting the absence of alternative products; predatory pricing, selling below cost in order to drive 
competitors out of a market53; product tying, making the sale of one product a condition for the sale of 
another; and boycotting, refusing competitors access to facilities essential to business in a particular 
market. 


It is not dominance or monopoly that competition law prohibits, but rather the abuse of that dominance 
by engaging in certain anti-competitive practices. Opportunity to gain greater market share and revenue 
is a key incentive to innovation, and competition law seeks to ensure that market share is gained or 
preserved through legitimate business practices.


Monitoring market concentration and mergers


Merger control laws and regulations aim to prevent any anti-competitive consequences arising 
from concentrations in the market, caused for instance by company mergers and acquisitions that 
confer collective market dominance on the companies involved. The basic premise behind these 
regulations is that market pluralism allows for competition between companies, and hence greater 
choice and more affordable products on offer to consumers. Market concentration, in contrast, 
has the potential to allow a monopoly or oligopoly of a small group of companies to abuse their 
dominant market positions to harm competition, reduce choice or increase prices, among a range 
of other effects to the detriment of consumers. Horizontal or vertical in relation to the value chain, 
mergers include competitors uniting in common purpose or buyers and suppliers conjoining their 
business operations to gain efficiency. Competition law often requires that significant, large-scale 
mergers – in terms of participants’ market shares, the geographical area affected, or the nature 
of the participants’ business – be accompanied by a notification to and clearance by one or more 
competition regulators. The ‘clearance’ for a merger granted by a regulator is often subject to certain 
‘commitments’ or ‘remedies’ that the merging entities are required to undertake. These can include 
both ‘structural remedies’, such as requirements to divest part of a company formed through a 
merger or acquisition, and ‘behavioural remedies’, such as those that aim to ensure that certain 
fundamental facilities remain open to dominant companies’ competitors.


53 While excessive pricing is a concern when potential competition (like market entry by other firms) is unlikely, predatory pricing is 
more of a concern when potential competition is likely. 
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6.2 Competition law in a standards-setting context


Standards are developed by formal or quasi-formal bodies such as SDOs, forums and consortia. The 
memberships of these bodies comprise market participants that work together to develop and reach 
agreement on technical standards. In theory, this could be seen as an agreement, collaboration or 
practice between competitors that distorts competition - a form of collusion that competition law aims 
to prevent.


Competition authorities and courts have a different view, repeating in a large number of cases that 
standardization provides significant stimulus to innovation, substantial efficiency gains and benefits to 
consumers, by underpinning the interoperability and compatibility of different manufacturers’ products, 
reducing transaction costs and encouraging the achievement of economies of scale. 


Agreements among market participants that lead to the creation of new standards, though not exempt 
from scrutiny within the bounds of competition law, do not normally raise any concerns in relation to 
anti-competitive behaviour.


Despite the many acknowledged benefits of standardization, standards might in some circumstances, 
depending on their scope and the intentions of participants in standards development, ‘[give] rise to 
restrictive effects on competition by potentially restricting price competition and limiting or controlling 
production, markets, innovation or technical development’.54 


54 EC (2011) Communication from the Commission - Guidelines on the applicability of Article 101 of the Treaty on the Functioning 
of the European Union to horizontal co-operation agreements, para. 264, [Online], Available: http://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=CELEX:52011XC0114(04):EN:NOT 


An example of an intercontinental merger is Google’s acquisition of Motorola Mobility. In 2011, a couple 
of months after Motorola Mobility’s spin-off into an independent entity (focusing on the manufacture of 
mobile phones and tablets), Google announced that it would acquire the company, subject to regulators’ 
approval. The proposed acquisition warranted analysis under merger control legislation, taking into 
account the size of the two companies and their positions in the markets concerned. 


The analysis looked at whether Google would have the ability and incentive to prevent Motorola’s 
competitors from using the Android platform, as well as the value of Motorola’s considerable patent 
portfolio (which includes numerous patents that are essential to ICT standards) and the potential effect 
on competition should Google assert Motorola IP assets aggressively. 


The proposed merger was cleared by regulators as Android helps Google to profit from its other services 
and it was therefore considered unlikely that Google would restrict the platform solely to Motorola 
devices. The threat of restriction of competition through abusive assertion of Motorola’s patents was 
considered limited, given that Google also assured regulators that it would honour Motorola’s prior 
commitments to license any standard-essential patents (SEPs) on reasonable and non-discriminatory 
(RAND) terms.


Google’s acquisition of Motorola Mobility



http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52011XC0114(04):EN:NOT

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52011XC0114(04):EN:NOT
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Competitors gathered in a standardization expert group could share confidential information regarding 
IPR licensing practices, product prices or levels of planned production outputs. Divulging or exchanging 
business-sensitive information within standards-setting activities could potentially constitute collusion 
with respect to product prices or other concerted business practices prohibited by competition law 
(such as the coordination of planned production outputs, or allocating market shares in a way that 
intentionally limits competition). This conduct would clearly exceed the intended scope of a standards-
development process, which is confined to developing and agreeing technical specifications.


With the exception of cases in which participants abuse the standardization process in such a way 
as to affect competition adversely, competition regulators note that the pro-competitive effects of 
standardization generally outweigh potential limitations to product diversity emerging as a result of 
standardization, regardless of whether or not participants enjoy significant collective market share. 
In the European Union, for example, the European Commission asserts that standardization effects 
working to restrict competition are very unlikely to occur in the absence of market power (that is, where 
there is effective competition among a number of voluntary standards of related subject matter). Even 
in situations where an agreed standard comes to dominate a market as a result of its widespread 
adoption, such an agreement would not raise concerns around threats to competition if the following 
non-exhaustive benchmarks are met:55


 – Participation in the standards-development process is unrestricted, with all interested competitors 
being allowed to participate in the process that leads to the agreement of standards 


 – The procedure to agree or approve standards is transparent and, if possible, selected according to 
objective criteria


 – Standardization agreements do not create any obligation to comply with a standard and all 
participants and implementers remain free to develop and/or use alternative standards 


 – The standard remains accessible to every implementer on royalty-free or otherwise reasonable 
and non-discriminatory (RAND) terms. This is usually stipulated by an SDO’s ‘IPR or patent policy’, 
which will require that patent owners wishing to have their patents included in a standard make 
irrevocable commitments, prior to the agreement or approval of a standard, that they will grant third 
parties licences to the patents in question on RAND terms. 


Competition regulators support standardization in line with observations that standards are commonly 
developed and agreed within standards bodies that adhere to procedures meeting the aforementioned 
criteria. In fact, today’s standardization ecosystem relies largely on ‘open standards’, the requirements 
of which mirror the suggestions of regulators as to the standardization environment that creates pro-
competitive effects.


55 ibid, paras. 280-286. The Commission notes that even the non-fulfilment of any or all of these conditions will not lead to a 
presumption of restriction on competition, but it will necessitate a case-by-case analysis of whether such a restriction is indeed 
caused by the agreement (para.279).
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7. Interplay between patent law and competition law


7.1 General treatment of patents under competition law


At first glance, it might appear that patent law and competition law are at cross-purposes. Intellectual 
property laws protect the exclusive rights of an innovator to the benefits stemming from an invention. 
Patent law can thus pose legal barriers to third parties’ use of protected inventions and, in this sense, 
intellectual property rights can serve to restrict free-market competition. 


However, the two bodies of law are not as mutually opposed as they might first appear. The exclusive 
rights held by the owner of a valid patent do not necessarily confer on the patent holder a strong 
market position, and, in practice, there is often strong competition among market players responsible 
for numerous patented innovations and the products that embody them. Intellectual property law and 
competition law thus share the aim of creating a regulatory environment that promotes innovation and 
economic development, rewarding innovators and protecting market competition.


56 European Telecommunications Standards Institute (ETSI) (2011) ETSI Guidelines for Antitrust Compliance, Version adopted by Board 
#81, 27 January, [Online], Available:  http://www.etsi.org/images/files/IPR/etsi%20guidelines%20for%20antitrust%20compliance.
pdf


To prevent their members from violating competition law, many SDOs and consortia have published 
guidelines or handbooks that inform their participants of the behaviour allowed or not allowed in their 
standards-setting activities. The ETSI Guidelines for Antitrust Compliance, for instance, include the 
following text: 56


‘Discussions, communications or any other exchange of information in all ETSI meetings, on the edge of 
all ETSI meetings (e.g.: informal discussions, social gatherings, corridor talks etc.) as well as during any 
activity in ETSI should not have as their subject matter the following topics, discussion of which (among 
other things) is prohibited by competition law:
• pricing strategies or product pricing,
• terms and conditions of sale including discounts and allowances, credit terms, etc.
• production levels or capacity,
• limitation of technical development or investment,
• allocation of sales territories, markets or customers,
• market shares,
• submitted bids or intentions to bid,
• preventing anybody from gaining access to any market or customer for goods and services,
• refusals to deal or do business with competitors, vendors or suppliers and
• ongoing litigation or threatened litigation.


Even the appearance of any discussion, communication or exchange of information that appears to be 
leading to restraints on competition of any kind should be carefully avoided.’


Antitrust guidelines in formal SDOs



http://www.etsi.org/images/files/IPR/etsi guidelines for antitrust compliance.pdf

http://www.etsi.org/images/files/IPR/etsi guidelines for antitrust compliance.pdf
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The economic relationship between competition, 
patents and innovation is complex, but economic theory 
suggests that the effects of competition on patent 
applications is dependent on the strength of competition 
in a market. The proposition is that strong competition 
creates more incentive for competitors to innovate and 
seek protection for the product of that innovation through 
patent filings. There are many more factors at play in 
this relationship, but competition having the effect of 
stimulating innovation and patent filings seems to hold 
true for the ICT industry. Patents awarded in relation to 
ICTs – such as networking technologies, information 
processes, telecommunications, semiconductors and 
computer systems – have accounted for nearly 40 per 
cent of all US patents granted over the past decade.57


The interplay between competition law and intellectual 
property rights is beyond the scope of this publication, but a few underlying principles should be kept 
in mind: 


As a general rule, the exercise of intellectual property owners’ rights to exclude others from using their 
patented innovations should not raise concerns under competition law. Regulators and courts have 
often confirmed, for example, that the enforcement of intellectual property rights does not, as such, 
constitute an abuse of a dominant market position.58 Competition law, in parallel, generally avoids 
stipulations that compel owners of valid patents and copyrights to license them to competitors where 
they have previously refused to do so. 


With respect to the contractual terms of licensing agreements, the views of regulators share a common 
denominator in the understanding that most IPR licensing agreements are pro-competitive and enhance 
economic development.59 Competition regulators in major jurisdictions have issued guidelines in which 
they describe the details of their policies as regards IPR licensing agreements between competitors.60


Abuse of the IPR system can constitute behaviour prohibited by competition law in the context of 
efforts to leverage the power of valid intellectual property rights to maintain or extend a dominant 
market position. Competition law thus often provides that, if intellectual property rights confer on their 
owners market dominance, this dominance should not be abused by forcing licensees to purchase 


57 U.S. National Science Board (2012) ‘Chapter 6: Industry, Technology, and the Global Marketplace’, Science and Engineering 
Indicators 2012, [Online], Available: http://www.nsf.gov/statistics/seind12/c6/c6s4.htm 


58 The U.S. Supreme Court in Trinko noted, for example, that “[t]o safeguard the incentive to innovate, the possession of monopoly 
power will not be found unlawful unless it is accompanied by an element of anticompetitive conduct,” Verizon Communications 
Inc. v. Law Offices of Curtis V. Trinko, LLP 540 US 398 (2004) 305 F.3d 89


59 For example, the U.S. Department of Justice (DoJ) and Federal Trade Commission (FTC) guidelines note that “intellectual property 
licensing allows firms to combine complementary factors of production and is generally procompetitive.” U.S. DOJ and FTC (1995) 
Antitrust Guidelines for the Licensing of Intellectual Property, [Online], Available: http://www.justice.gov/atr/public/guidelines/0558.
htm;


60 For example, the U.S. DOJ and FTC (1995) Antitrust Guidelines for the Licensing of Intellectual Property, op. cit.;  the Japan Fair Trade 
Commission (2007) Guidelines for the Use of Intellectual Property under the Anti-Monopoly Act, [Online], Available: http://www.
jftc.go.jp/en/legislation_gls/imonopoly_guidelines.files/070928_IP_Guideline.pdf; Commission Regulation (EU) No 316/2014 of 21 
March 2014 on the application of Article 101(3) of the Treaty on the Functioning of the European Union to categories of technology 
transfer agreements [Online], Available: http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2014.093.01.0017.01.
ENG; EC (2014) Guidelines on the application of Article 101 of the Treaty on the Functioning of the European Union to technology 
transfer agreements [Online], Available: http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:C:2014:089:FULL&from=EN


The relationship between ipr and 
competition policy


“ In our view, antitrust law and policy should 
be careful not to constrain the legitimate 
exercise of intellectual property rights. 
We need to ensure that the application of 
antitrust laws does not illegitimately stifle 
innovation and creation by condemning pro-
competitive activities that would maximize 
incentives for investments or efficiency-
maximizing business arrangements. ”


Makan Delrahim, Deputy Assistant Attorney General, 
Antitrust Division, US Department of Justice



http://www.nsf.gov/statistics/seind12/c6/c6s4.htm

http://www.justice.gov/atr/public/guidelines/0558.htm

http://www.justice.gov/atr/public/guidelines/0558.htm

http://www.jftc.go.jp/en/legislation_gls/imonopoly_guidelines.files/070928_IP_Guideline.pdf

http://www.jftc.go.jp/en/legislation_gls/imonopoly_guidelines.files/070928_IP_Guideline.pdf

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2014.093.01.0017.01.ENG

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2014.093.01.0017.01.ENG

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=OJ:C:2014:089:FULL&from=EN
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or license additional non-protected products, services or technologies as a condition of licensing the 
market-dominant intellectual property. This could be the case in situations described as ‘tying’, i.e. 
making the purchase of a product or service a mandatory addition to the purchase of another product 
or service. In exceptional circumstances, a refusal to license IPR indispensable to others’ participation 
in a market could constitute an abuse of a dominant position. A potential remedy in this scenario would 
be a court decision that mandates the licensing of such IPR on terms consistent with the requirements 
of competition law. This could arise if a refusal to license IPR prevents market entry by new products 
or services for which there is consumer demand, and such practices could also be viewed as attempts 
by IPR holders to limit production and output, in itself a severe violation of competition law. However, 
before such behaviour can be considered anti-competitive it must meet a number of specific conditions 
elaborated in case law.61


7.2 Anti-competitive conduct involving standard-essential patents


Standard-essential patents (SEPs) are patents that must be licensed in order to implement a given 
technical standard. Unlike non-SEPs, by definition it is not possible to work around a SEP and still 
implement the standard. As noted by competition authorities, owning a SEP may confer market power.62


SEPs are very relevant to ICT standardization in that many standards are based on technologies 
protected by a wide range of patents. As SEPs are indispensable to the implementation of standards, 
a third party wishing to develop standards-compliant products would have to negotiate licences to 
any SEPs present. This requirement is a potential obstacle to deployment of a standard, given the 
inherent monopoly rights conferred by patent law on owners of SEPs (granting them the ability to 
exclude third parties from using the patented technologies, which would prevent their competitors 
from implementing standards).


Widespread deployment of standards depends on the existence of mechanisms that offer all industry 
participants, whether standards developers or implementers, an assurance that the patent-protected 
technologies incorporated in a standard will be made available to all interested parties, and that SEP 
owners cannot obtain an unfair competitive advantage as a result of having their patents included in 
a standard. It has thus become an established practice for standards bodies to require that, when 
contributing patented technologies to a standard’s development, patent owners commit to licensing 
their SEPs to standards implementers on royalty-free or reasonable and non-discriminatory licensing 
terms (so called ‘RAND’ terms).63 In this sense, RAND commitments incentivize the inclusion of 
sophisticated patented technology in standards, while also working to ensure that standards remain 
open to all industry participants, regardless of whether or not they are members of the corresponding 
standards bodies. 


61 These circumstances were further elaborated by the European Court of Justice in the Magill (Joined cases C-241/91 P and 
C-242/91P, ECR [1995] I-0743]) and IMS (C-418/01, IMS Health [2004] ECR I-5039) and Microsoft (T-167/08) cases, and include the 
following: (i) the refusal to license must relate to a product or service indispensable to the exercise of a particular activity on a 
neighbouring market; (ii) the refusal to license must be of such a kind as to exclude any effective competition on that neighbouring 
market; (iii) the refusal to license must prevent the appearance of a new product for which there is potential consumer demand; 
and, (iv) the refusal to license must not be objectively justified.


62 While merely having a patent does not necessarily confer market power, the European Commission’s Directorate-General for 
Competition has held that “[i]t suffices to stress that market power can be conferred by a single SEP” when the standard constitutes a 
barrier to entry. See EC (2012) Case No. COMP/M.6381 Google/Motorola Mobility, Regulation (EC) No. 139/2004 Merger Procedure, 
[Online], Available: http://ec.europa.eu/competition/mergers/cases/decisions/m6381_20120213_20310_2277480_EN.pdf .


63 The RAND commitment is further discussed in Part III. 



http://ec.europa.eu/competition/mergers/cases/decisions/m6381_20120213_20310_2277480_EN.pdf
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In light of the importance of RAND commitments as safeguards to the implementation of a standard, 
it follows that any acts or omissions by SEP owners that disregard such commitments could possibly 
bear anti-competitive consequences. 


More specifically, threats to competition might arise as a result of attempts by SEP owners to 
circumvent RAND commitments in order to serve their strategic interests. Such strategies could entail 
participants in the standards-development process deliberately failing to disclose their SEPs during 
a standard’s development phase, or manipulating the process by “secretly” filing patent applications 
for innovations covered by a nascent standard. These are sometimes referred to as ‘patent ambush’ 
strategies, and generally considered anti-competitive. If a standard incorporating hidden patents is 
adopted, SEP owners having avoided RAND commitments could use non-declared SEPs to extract 
excessive royalties from implementers (over and above those provided for by RAND), or even to prevent 
certain third parties from implementing the standard. Practices of this kind undermine the openness 
and accessibility of standards and distort competition by creating significant barriers to market entry. 


In 1996, the US Federal Trade Commission filed an administrative complaint against Dell Computer 
Corporation, alleging that it had unlawfully restricted competition by failing to disclose patents essential 
to the VESA Local Bus standard (a computer bus carries information between the computer’s central 
processing unit and the computer’s components and peripheral devices). 


VESA (the SDO) had approved the standard, a Dell representative participating in the standard’s 
development having assured the SDO that, to the best of their knowledge, the standard did not cover 
any patents owned by Dell. Once the standard was approved and widely implemented in the market, Dell 
announced that it owned an SEP on the standard (granted in 1991) and sought to enforce it aggressively. 


The FTC noted that the specific SDO had adopted ‘affirmative disclosure requirements’ and that these 
requirements had not been met by Dell’s representative whose failure to disclose allegedly was ‘not 
inadvertent’. It also noted that the SDO would have implemented a ‘different, non-proprietary design, 
had it been informed of the patent conflict’. The parties reached a settlement (Consent Decree), whereby 
Dell was prevented from enforcing its patents against any third party wishing to implement the specific 
standard.


To disclose or not to disclose?
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Introduction and objectives of Part III


The intersection of patent law, competition law and the standardization ecosystem results in the 
collision of arguably very different concepts:


 –  Standards are developed through the collaboration of technical experts, often representing 
competing commercial interests, to address marketplace needs such as interoperability or 
data exchange.


 –  Patent law grants innovators sole rights to benefit from their inventions for a limited period of 
time, seeking to preserve incentive for companies to invest in the research and development 
(R&D) that results in innovation by providing an assurance that such investment will yield fair 
return.


 –  Competition law is designed to protect marketplace competition and is thus closely related to 
patents and standards in that both instruments affect competition in a variety of ways.


Standards are viewed by many as “quasi-public” goods, and, in the ICT context, standards are 
often not implementable without access to proprietary technology protected by patents. Targeting 
a balance between the interests of IPR holders and standards implementers, most standards 
bodies have established IPR or patent policies that provide a framework for the inclusion of 
IPR-protected technology in standards, often mandated by standards’ encompassing the best 
available technologies.


While there is broad agreement on the need for clear frameworks to govern the inclusion of 
patents in standards, in order to balance the needs of IPR holders and standards implementers, 
there are many different views as to how this balance should be achieved. Recent years have 
witnessed noticeable growth in tensions and conflicts surrounding the incorporation of patented 
technology in standards. The global ICT industry has played host to an upsurge of standards-
related patent litigation, particularly among parties active in the mobile and tablet markets.


These so-called ‘patent wars’ have seen certain ICT industry players allege, among other things, 
that holders of SEPs subject to RAND licensing commitments are seeking licensing terms 
beyond those provided for by RAND-based IPR policies, pressuring standards implementers into 
accepting those terms by leveraging injunctive relief (banning imports, sales and/or distribution 
of standards-compliant products). 


Standards’ incorporation of patented technology raises several other challenges, such as those 
related to non-discriminatory access to SEPs, royalty stacking, or the effects of transfers of 
patents on their associated licensing commitments.


Upon completion of Part III, the reader should have a good understanding of: 


 –  What exactly a standard-essential patent is; 


 –  How RAND-based IPR policies aim to create and protect a fair balance between stakeholders’ 
varied interests; and


 –  The nature of conflict between stakeholders, both from the perspectives of patent owners 
and standards implementers.
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8. The challenging relationship between patents and standards


The complex relationship between patents and standards is the subject of heated debate worldwide.


Although the patent and standardization systems both aim to support and incentivize innovation and 
technological progress, the intersection of these two mechanisms may give rise to various tensions 
and conflicts. The standardization system is based on the assumption of commonalities, creating 
an even playing field for competition by granting stakeholders equal access to innovative solutions. 
Conversely, the patent system is based on the award of temporary monopolies borne of IPR holders’ 
ability to exclude others from implementing protected technologies. The contrasting principles of the 
inclusivity of standards and exclusivity of IPR do not meet without complexity. 


Standardization processes open to participation by all interested parties – such as those of formal 
SDOs, quasi-formal SDOs and many forums and consortia – usually involve the cooperation of 
numerous ICT market players, often with very different commercial interests and business models. 
Open standardization processes intend to ensure that resulting standards reflect the needs of different 
standards implementers, also creating an environment where a standard’s development can benefit 
from the multifaceted expertise, knowledge and insight gained by assembling stakeholders that 
represent a broad cross-section of the ICT industry.


In a typical standardization process, it is the participants that drive a standard’s development by 
proposing the inclusion of what they deem to be the most appropriate methodologies, technologies 
or technical solutions. The development of such methodologies, technologies or technical solutions is 
often a complex, costly endeavour demanding investments in R&D that can span several years. Yet, for 
a variety of reasons, many companies volunteer their patented innovations for inclusion in standards. 
Standards can incorporate literally thousands of patents, and the associated difficulties have been 
compounded by the fact that the development of standards sometimes anticipates the progression of 
technology rather than following it. 


A standard-essential patent (SEP) is one that is indispensable to the implementation of a standard. A 
patent is considered standard-essential if the text of a standard is drafted in such a way that it becomes 
impossible to implement the specifications of the standard without using the technology protected 
by the patent. While there may be (and usually are) many patent-protected innovations able to add 
value to standards-based products, these are not necessarily essential as per the above definition. For 
instance, patented technology related to an integrated phone antenna might add to the functionality of 
a standardized antenna, but such patents will not be considered standard-essential if the specifications 
of the relevant standard do not require the use of this technology. 


Most standards bodies have developed IPR policies that allow for companies’ patent-protected 
innovations to be reflected in standards, provided that such intellectual property is made available to 
all standards implementers under royalty-free or reasonable and non-discriminatory (RAND) terms and 
conditions.


While the inclusion of patented technology in standards might have been an incidental matter in the 
past, it is very common today.64 One explanation for this is that the inclusion of patented technology adds 
to standards’ ability to improve ICT performance, cost-effectiveness, connectivity or interoperability. 
Another is that patents have come to cover a larger portion of our society’s overall knowledge base. A 
further, complementary explanation for the increase in SEPs is that they serve the strategic interests 


64 The recently compiled Open Essential IPR Disclosure Database (OEIDD) of SEPs in thirteen large standards-setting entities shows 
that there have already been over 45,000 patents disclosed as potentially essential.
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of market players, which see considerable benefit to having their patented technologies selected as 
part of a standard. 


Companies owning SEPs benefit from new revenue-generating opportunities in that every implementer 
of a standard is by definition infringing the associated SEPs unless they acquire licences to these SEPs 
from their owners. SEP owners possess strong bargaining positions in cross-licensing deals that grant 
them access to other patents. Companies also benefit from contributing patented technology to a 
standard because the widespread adoption of that standard might signify a change in market direction 
that suits a SEP owner’s strengths and expertise or existing products, platforms and clients, thereby 
giving them a competitive advantage by virtue of their having less need than their competitors to 
remodel their product offerings. 


It should be noted that the distribution of SEPs is skewed in several ways. In terms of technology 
areas, the lion’s share of SEPs are found in the field of telecommunications.


Figure 8-1 – Disclosed SEPs by technology class65 
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Technology area legend: 


1 Tele Telecommunications via public 
networks


2 LAN LAN/PAN/BAN networks, wired and 
wireless


3 IT Information technology and Internet
4 AV Audio/video systems, coding and 


compression, broadcasting, home 
systems, home entertainment


5 Secu Security, identification, cryptography, 
biometrics


6 Trans Transport, logistics, aerospace, 
intelligent transport systems (excl. 
areas in the above categories)


7 Energ Energy generation and distribution 
and storage, fuel cells, power 
electronics


8 Ind Industrial equipment, manufacturing, 
production


9 MTS Measurement, testing, safety 
standards, language standards


Other [A wide variety of topics that do not 
fit into the above categories] 


65 Calculations on the basis of the OEIDD database. See also Bekkers, R., Catalini, C., Martinelli, A., & Simcoe, T. (2012). Intellectual 
Property Disclosure in Standards Development. NBER conference on Standards, Patents & Innovation, Tucson (AZ), January 20 and 
21, 2012. Available: http://users.nber.org/~confer/2012/IPKE/Bekkers.pdf



http://users.nber.org/~confer/2012/IPKE/Bekkers.pdf
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The distribution of SEPs is also skewed in relation to standards, with only a small minority of standards 
mandating the implementation of patented solutions. Looking only at the standards that incorporate 
patents, just a handful of them include volumes of SEPs that far outweigh the average (see Table 8-1), 
with a small set of around two dozen standards each covering over a hundred SEPs. These patent-
heavy standards include those for telecommunications (e.g. 3GPP’s GSM, W-CDMA and LTE), wireless 
LAN (e.g. IEEE’s 802.11 ‘Wi-Fi’ and 802.16 ‘WiMax’ series), and audio and video codecs (e.g. ITU-T 
H.222/H.262 ‘MPEG-2’ and ITU-T H.264 ‘AVC’/‘MPEG-4’). 


Table 8-1 – The 24 standards that have 100 or more patent statements66676869


Standard Description


Total disclosure statements 
(both specific patent 


statements and blanket 
declarations)*


ETSI grouping 3G Standard for 3G mobile telecommunications, 
a.k.a. UMTS, W-CDMA and 3GPP 67


16007


ETSI grouping 2G Standard for 2G mobile telecommunications, 
a.k.a. GSM and DCS-1800 68 


7458


ETSI project LTE Standard for 4G mobile telecommunications 3876


ITU-T H.264 &  ISO/
IEC JTC1 14496


Standard for video compression, aka MPEG-4 Part 10, 
Advanced Video Coding. Developed as collaboration 
between ISO/IEC JTC1 and ITU. Used in many devices 
including Blu-ray players, game consoles, computer 
software, etc. 


1682


ISO/IEC JTC1 
18000


Standard for RFID technologies 1107


IEEE 802.11 Standard for wireless Local Area Networks, popularly 
known as ‘Wi-Fi’ 


449


ITU-T H.222 & ITU-T 
H.626 & JTC1 ISO/IEC 
13818 and 


Standard for video compression, aka MPEG-2. Parts 
1 and 2 of MPEG-2 were developed in collaboration 
with ITU-T. Used in many devices including DVD 
players, computer software, etc.


381


IEEE 802.16 Standard for wireless Metropolitan Area Networks., 
popularly known as ‘WiMax’


335


ETSI grouping DVB Standard for digital television broadcast 69 270


ITU-T G.992 Standard for ADSL, for delivering internet services to 
residential homes via telephone cables 


229


66 Calculations on the basis of the OEIDD database. See also footnote 64.


67 This group includes the following ETSI projects: 3GPP, 3GPP / AMR-WB, 3GPP / AMR-WBYes, 3GPP / EMS, 3GPP Release 7, 3GPP 
Release 99, HSPAYes, HSUPA, UMTS, UMTS / CDMA, UMTS FDD, UMTS Release 4, UMTS Release 5, UMTS Release 6, UMTS 
Release 7, UMTS Release 8, UMTS Release 9, UMTS Release 99, WCDMA, SAE.


68 This group includes the following ETSI projects: DCS 1800, GPRS, GSM, GSM / AMR-NB, GSM / TDMA, GSM Release 6, GSM 
Release 7, GSM Release 98, GSM Release 99, GERAN, GERAN Release 6, GERAN Release 7, GERAN Release 8, GERAN Release 
98, GERAN Release 99.


69 This group includes the following ETSI projects: DVB, DVB-C2, DVB-H, DVB-S2, DVB-SH, DVB-T2.
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Standard Description


Total disclosure statements 
(both specific patent 


statements and blanket 
declarations)*


ITU-R M.1225 Not a product standard in itself, but guidelines for 
the various 3G mobile technologies were going to be 
evaluated by ITU (the so-called process for IMT-2000)


204


ISO 25239 Standard for friction stir welding, a technique that is 
applied in shipbuilding, aerospace, automotive and 
railway sectors, among others


191


ETSI group BRAN 
HIPERLAN/2 
HIPERMAN


ETSI activities for Broadband Radio Access Networks 
(BRAN), including HiperLan/2, HiperAccess, HiperMan


169


ISO/IEC JTC1 
15938


Standard for multimedia content description, also 
known as MPEG-7


167


IEEE 802.3 Wired LAN standard known as Ethernet 149


ETSI project TETRA Standard for professional mobile radio applications 
for policy, ambulance and fire brigade applications, as 
well as commercial use


144


ITU-T G.729 Voice compression technology used in Voice over 
Internet Protocol (VoIP) application, among others 


132


TIA 136 Second generation (2G) mobile telecommunication 
standard developed in the US, known as D-AMPS. 
Now considered end-of-life and replaced by GSM or 
3G technologies 


124


ITU-T G.993 Standard for VDSL, for delivering internet services to 
residential homes via telephone cables. Faster than 
ADSL


117


OMA WAP Wireless Application Protocol (WAP), for interactive 
data services on mobile phones. Now considered 
end-of-life


117


ITU-T M.1457 Again not a product standard in itself, but detailed 
specifications of the terrestrial radio interfaces of 
International Mobile Telecommunications-2000 (IMT-
2000)


113


ISO/IEC JTC1 
14888


Techniques for digital signatures 111


IEEE 802.1 Standard for architecture, interworking, overall 
network management and several other general 
elements of LAN and MAN networks


105


ISO/IEC JTC1 
11172


MPEG-1 is a standard for compression of video and 
audio. Used for digital radio and video CD, but best 
known for the MP3 audio format it introduced (which 
is officially called MPEG-1 Part 3) 70


100


* Please note that blanket declarations are allowed in some of these bodies. 
70


70 Later, an audio layer was introduced in MPEG-2 that provides backward compatibility with MPEG-1 Part 3. As such, the common 
term ‘MP3’ typically refers to both MPEG-1 Part 3 (Audio Layer III) and MPEG-2 Part 3 (Audio Layer III).
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9. The role of SDOs and their IPR policies


9.1 General overview


In the light of the need to balance the competing interests of 
SEP holders and standards implementers, and aiming to develop 
standards that reflect the best available technical solutions, 
SDOs have established rules (usually referred to as IPR policies or 
patent policies) governing the inclusion of patents in standards.


These IPR policies generally require that patent holders disclose 
their SEPs during a standard’s development and that they 
make commitments to licensing such SEPs to all standards 
implementers under reasonable and non-discriminatory 
conditions.


Commitment-based IPR policies, detailed in section 9.2 below, 
have become the most widely adopted approach to dealing 
with the challenges associated with the interplay of patents and 
standards, thereby providing the central mechanism through 
which ICT standardization balances the interests of various 
stakeholders.71 


The task of balancing the interests of various stakeholders is made more challenging by the cross-cutting 
nature of ICT standardization, which increasingly needs to take the requirements of other industry 
sectors and consumer interests into account. Maintaining a healthy standardization ecosystem, in 
which standards continue to benefit the greater part of the global population, relies to a large extent 
on SDOs’ ability to strike a balance between the interests of SEP owners and standards implementers.


SDOs thus pay close attention to the use and abuse of standards, SEPs and RAND commitments, since 
they have a clear interest in preserving the purpose, integrity and effectiveness of the standardization 
ecosystem. The establishment of a reliable IPR policy, with robust review mechanisms and safeguards 
that limit abuse of the system, should be a key priority for any standards body.


The idea that the implementation of standards could require the use of patented technology was 
formally elaborated as early as 1932, when a committee of the American National Standards Institute 
(ANSI) made the recommendation: ‘That as a general proposition patented design or methods not be 
incorporated in standards. However, each case should be considered on its own merits and if a patentee 
be willing to grant such rights as will avoid monopolistic tendencies, favorable consideration to the 
inclusion of such patented designs or methods in a standard might be given’.72 The recommendation 
was adopted unanimously, marking what may have been the first instance of a standards body adopting 
a formal IPR policy. 


71 For instance, for both competition authorities and courts, any SEP licensing commitments made within SDOs usually play an 
important role in deciding related outcomes. 


72 ANSI Minutes of Meeting of Standards Council, Nov 30, 1932. Item 2564: Relation of Patented Designs or Methods to Standards.


“ A well-balanced IPR policy 
is likely to attract all types of 
stakeholders to the standardization 
process. However, if the IPR policy 
overly favours patent holders, 
then the standard may not meet 
users’ needs, and not be readily 
implementable. Similarly, if the 
IPR policy overly favours users, 
then patent holders may decide 
not to contribute their technology 
to the standardization process ”


Malcolm Johnson, Director of ITU’s 
Telecommunication Standardization 


Bureau


The quest for balance
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However, it was not until the 1980s that the incorporation of patents in standards began to attract 
wider attention, and this intensified scrutiny may have been in part the result of several conflicts rooted 
in patents’ inclusion in standards: 


 – In the early 1980s, IGR, an organization owned collectively by German TV manufacturers, was 
the holder of a patent essential to Germany’s stereo television broadcast standard.73 IGR granted 
patent licences to its members but refused to grant a similar licence to Finnish TV manufacturer 
Solera, thereby blocking Solera’s entry into the German market for stereo televisions. The European 
Commission initiated legal proceedings against IGR, which shortly after agreed to grant Solera a 
licence under the same conditions as those allowed to its members. 


 – The early 1990s also saw the first deployment of the European GSM standard for mobile 
telecommunications. This standard would later become an unprecedented European technology 
success, with billions of users worldwide. As a result of growing tension between US firm Motorola 
and a number of European companies, Motorola refused to license its standard-essential GSM 
patents to many implementers, selecting only a few large firms with which it agreed cross-licensing 
deals. Although not uncommon for standards bodies at the time, the GSM standards-development 
process had yet to adopt effective IPR policies and this is now considered one of the main reasons 
for the lacklustre competition in GSM terminals and infrastructure observed over GSM standards’ 
first decade on the market.74 


The need for IPR policies has become clearly apparent over the past three decades, and today almost 
all established standards bodies have put in place reasonably sophisticated IPR policies. Emphasis on 
the importance of such policies has in no way diminished, and many have been amended and updated 
in recent years.75


As mentioned above, the aim of IPR policies is to ensure that all known owners of SEPs commit 
to making such patents available to potential standards implementers, on either: 1) reasonable and 
non-discriminatory (RAND) licensing terms,76 which do allow for royalty-bearing licences; or 2) royalty-
free (RF) terms, sometimes referred to as ‘RAND-RF’ or ‘RAND-zero’, which emphasize that, apart 
from no royalties, the owner will not stipulate any other conditions incompatible with RAND (such as 
restrictions as to the field of use, etc.).


A less common third approach is one in which the standards body calls for ‘non-assert’ commitments 
(which may include specific terms and conditions), whereby SEP holders will not assert their patents 
against any implementer using their technology in the context of a standard. 


Table 9-1 shows the licensing commitments called for by the IPR policies of twelve standards bodies. 


73 EC (1982) XIth Report on Competition Policy, Brussels: EC, 63-64.


74 For a detailed analysis, see Bekkers, R. (2001) Mobile Telecommunications Standards: GSM, UMTS, TETRA, and ERMES, Norwood, 
MA: Artech House; and 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, no. 7, pp. 1141-1161.


75 See also Section 15.5 in Note 9.


76 The RAND abbreviation is used predominantly in the U.S., while the term FRAND is used more commonly in Europe. This seems 
to be a matter of convention, though, and does not seem to reflect any difference in meaning or intent. See Contreras, J.L. (2011) 
An Empirical Study of the Effects of Ex Ante Licensing Disclosure Policies on the Development of Voluntary Technical Standards, 
Gaithersburg, MD: U.S. Department of Commerce, National Institute of Standards and Technology, NIST Standards Service Group.
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Table 9-1 – Licensing or non-assertion modes explicitly specified by the policy77


ITU/
ISO/IEC


IEEE ETSI ANSI IETF OASIS VITA W3C
HDMI 
Forum


NFC 
Forum


F/RAND (may be 
royalty-bearing)


Yes Yes Yes Yes (Yes) a Yes Yes Yes


RF, F/RAND-RF, or 
F/RAND on other 
restricted terms as 
specified by the policy


Yes Yes Yes Yes Yes Yes Yes


Non-assertion Yes Yes Yes Yes Yes


a)  Although royalty-bearing F/RAND is formally an option in the IETF IPR policy, it is uncommon for working groups of this body to 
agree on standards which include patented technology that is not available on RF terms.


9.2 Principal types of IPR policies


Standards bodies will adopt the IPR policy that best serves their objectives, and these objectives will 
in some cases be made explicit by the IPR policy in question. The choice of an IPR policy is often the 
result of consensus agreements reached among a standards body’s members, and such choices will 
therefore be impacted by a body’s established culture and specific technical context, as well as the 
composition of members with the right to vote or otherwise influence its decision-making processes. 


Generally speaking, there are two principal types of IPR policy in terms of how such a policy attempts 
to ensure the availability of licences on reasonable and non-discriminatory conditions: participation-
based IPR policies, and commitment-based IPR policies. 


Participation-based IPR policies78


Participation-based IPR policies require that, as a condition of membership or participation, companies 
joining a standards body submit to licensing any eventual SEPs on specified terms or under a RAND 
or RF licensing commitment. In other words, members are ‘automatically’ committed to licensing their 
SEPs on RAND or RF terms, usually just for those standards being developed in a technical committee 
where the member is participating. To prevent such obligations being ‘misused’ by fellow members 
to gain access to the IPR ‘diamonds’ of other members, such policies sometimes include provisions 
that allow member companies to opt out of their SEP licensing commitments should they object to 
a standard covering technologies that they do not wish to share with others. Such opt-out provisions 
could specify, for instance, that SEP owners may notify the standards body of the non-availability 
of RAND or RAND-RF licences within 30 days of a draft standard being published (sometimes also 
requiring that the SEP owner then step back from the working group developing the standard in 
question). However, companies are not usually permitted to opt out if the SEP covers a technical 


77 Based on Bekkers and Updegrove (2012), op cit.  


78 Examples include W3C or OASIS
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contribution that they themselves submitted to a standards body. Participation-based IPR policies may 
have disclosure rules, but often do not. 


Participation-based IPR policies are more common in smaller, more informal standards bodies such 
as consortia that focus on relatively narrow technological areas in which members or participants are 
confident of their ability to honour such binding SEP licensing commitments. 


Commitment-based IPR policies79


Commitment-based IPR policies are designed to identify patents essential to a draft standard, in most 
cases through a disclosure policy which defines disclosure obligations related to SEPs owned by 
participants. When a potential SEP is identified, the SEP owner is requested to submit a licensing 
commitment. Certain standards bodies are satisfied with RAND commitments, while others seek RF 
commitments. Providing for rare cases in which SEP owners refuse to make a licensing commitment, 
an IPR policy will often specify that parties involved in the development of a standard should seek 
alternative solutions not using the patented technology, or that work on the standard should be 
withdrawn entirely if alternative solutions are not feasible. 


Commitment-based IPR policies are more common in larger standards bodies. Large bodies will 
often comprise tens of working groups, making it difficult for members or participants to follow all 
the standards being developed at any given time, which would discourage them from submitting to 
participation-based IPR policies that could result their being bound to SEP licensing obligations in a 
wide range of technology fields. That said, very often the commitment only applies to those standards 
emanating from specific technical committees where the member or participant has participated in the 
standardization process.


Both participation-based and commitment-based IPR policies share the same ultimate goal: to ensure 
that all known SEP owners commit to licensing their SEPs on reasonable and non-discriminatory terms. 
This is usually the limit of a standards body’s involvement. Any negotiations are left to the parties and 
generally are to take place outside of the standard body. If the parties cannot come to an agreement, 
they may resort to a court to adjudicate their dispute. Standards bodies thus do not play a role in the 
enforcement of the RAND or RF licensing commitments made in relation to SEPs covered by their 
standards. Nor do they take a position as to whether declared SEPs are in fact essential, valid, and 
enforceable.


9.3 The basic building blocks of commitment-based IPR policies


Commitment-based IPR policies, dominant in large SDOs, comprise two main ‘building blocks’: 
disclosure rules, and seeking licensing commitments.


Disclosure rules


Disclosure rules specify the conditions under which members or participants are required to inform 
the standards body of the existence of patents they believe are essential to a standard, or that may 
become essential to a standard when its final text is approved. 


79 Examples include ITU, ISO/IEC and ETSI. 
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Disclosure is important for at least three different reasons:


 –  It can serve to ‘trigger’ requests to SEP holders that they make SEP licensing commitment.


 –  It ensures that an expert group drafting a standard can make informed decisions regarding the 
inclusion of patented technologies, judging each case on its own merits. 


 –  It also yields information of relevance to prospective standards implementers in that SEP disclosures 
indicate which companies may have SEPs (as some SEP owners typically will seek RAND licenses 
and others will not, as they may generally use their SEPs for defensive purposes only). This 
information may be of value in assessing what would be a ‘reasonable’ SEP licensing fee to target 
in their negotiations with SEP owners. 


Standards bodies’ disclosure rules vary considerably, in line with different approaches to issues such 
as: 


 –  The exact situations triggering disclosure obligations. 


 Individuals participating in a standard’s development are often required to disclose the existence of 
any SEPs of which they have knowledge, regardless of whether or not the owners of those SEPs are 
participating in a standard’s development (i.e. members of a standards body not participating in the 
development of a particular standard are in principle not subject to disclosure obligations in relation 
to that standard). Given the difficulties associated with following all standards being developed in 
a large standards body, such bodies’ IPR policies usually do not require participants in the specific 
technical committee to perform patent searches. 


 – Exactly what information needs to be provided in SEP disclosures. 


 – At which point in the standards development process these disclosures should be made.


 – To whom the disclosed SEP information will be made available. 


A detailed discussion of each of these points is beyond the scope of this publication. The interested 
reader is referred to a recent study on this topic carried out for the US National Academy of Sciences.80 


Seeking licensing commitments


The procedure for seeking SEP licensing commitments is one in which known holders of potential 
SEPs are asked if they are willing to submit a public statement declaring that they will license their 
SEPs on RAND or RF terms. These statements are known as ‘Licensing Statements’, ‘Undertakings’, 
‘Letters of Assurance’ or ‘Declarations of Licensing Positions’. Requests for such commitments can be 
made to members of a standards body or participants in a standard’s development process, as well as 
to third parties if they are believed to own potential SEPs. 


These two building blocks – disclosure rules and the seeking of licensing commitments – are often 
combined into a single procedure using a predefined template or form that serves as both SEP disclosure 
statement and SEP licensing commitment. However, it should be noted that SEP disclosures and SEP 
licensing commitments remain conceptually distinct. 


80 National Research Council (2013), Patent Challenges for Standard-Setting in the Global Economy: Lessons from Information and 
Communication Technology. Washington, DC: The National Academies Press. Available: http://www.nap.edu/catalog.php?record_
id=18510



http://www.nap.edu/catalog.php?record_id=18510

http://www.nap.edu/catalog.php?record_id=18510
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10. The growing tension between patents and standards 


Tensions relating to SEPs have become more apparent in recent years, as a result of several 
developments in the ICT field. 


Companies’ patent strategies have become more important parts of their business models, and the 
number of patent applications continues to soar worldwide. 


Companies have also adopted more aggressive patent litigation strategies. The probability of a patent 
becoming the subject of a lawsuit within four years of its grant date almost tripled between 1986 
and 1996.81 With large commercial interests at stake, companies employ the weapons that are most 
effective in defending their market positions, and today these weapons are often patent portfolios.


A number of companies have also begun pioneering new business models not dependent on sales 
revenues, instead relying entirely on income gained by granting licences to their patents.82 Such 
strategies conducted in bad faith, or representing op portunistic behaviour, could be branded ‘patent 
trolling’. As discussed above, patent trolling entails a company enforcing its patents against one or 
more alleged infringers in an unduly aggressive manner, based on knowledge that the selected target 
is already locked-in to the patent-protected technology and would therefore prefer to settle the dispute 
out of court, paying the patent troll to avoid facing considerable litigation costs or the threat of having 
to withdraw their products from the market.83


Another business strategy becoming more noticeable is that of ‘patent privateering’, where, for 
instance, a company transfers its patents to a new firm tasked with aggressive litigation of competitors 
in relation to patent infringements. In such strategies, the new firm often remains under the control of 
the company having created it.84 


Various developments specific to patents’ inclusion in standards have also fuelled the intensification 
of SEP-related conflicts:


 – Standards are becoming more relevant and successful.


 As shown in Part I, more and more products have come to rely on standards for their core functionality. 
Network-based technologies and platforms are making their way into almost every industry sector 
and aspect of social interaction, including healthcare, mobility and energy. 


 – SEPs have become extremely valuable business assets.


 SEPs bear substantial revenue-generating potential in that every implementer of a standard 
requires licences to its SEPs, and SEPs have thus come to represent powerful bargaining chips 


81 Bessen, J. and Meurer, M. J. (2008) Patent Failure: How Judges, Bureaucrats, and Lawyers Put Innovators at Risk, Princeton, NJ: 
Princeton University Press.


82 It should be noted that the decision to adopt a licensing-based business model can also be pro-competitive in that it permits 
companies to focus on what they do best without the need to invest in the assets required to commercialize their creations in 
products. 


83 See Reitzig, M., Henkel, J. and Heath, C. (2007) ‘On sharks, trolls, and their patent prey - Unrealistic damage awards and firms’ 
strategies of “being infringed”’, Research Policy, Vol. 36, no. 1, pp. 134-154.


84 See Ewing, T. (2011) Introducing the patent privateers, Intellectual Asset Management magazine, January/February 2011.
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when negotiating licences with other patent owners. However, in terms of SEP portfolios, the gap 
between the ‘haves’ and ‘have-nots’ is widening.


 – The number of SEPs is increasing.


 The number of disclosed SEPs is, on average, doubling every five years (Figure 10-1). As discussed 
above, by 2012 companies had submitted over 45 000 SEP declarations. This figure could be a 
gross underestimation given that it also includes ‘blanket declarations’ in which the exact number 
of SEPs is not specified. 


 
Figure 10-1 – Growth of SEP declarations over time85
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 – SEP-related litigation has become more prevalent than that related to other patents. 


 Litigation in relation to SEPs has become five times more common than that related to non-standard-
essential patents (see Figure 10-2). This perhaps reflects the higher perceived value of these patents, 
or the fact that, by definition, every standards implementer infringes a standard’s SEPs. 


85 In this graph, a declaration is defined as an event (at a specific date) that can either be a disclosure of one or more specific patents, 
or a ‘blanket declaration’. Source: Bekkers, R., Catalini, C., Martinelli, A. and Simcoe, T. (2012) ‘Intellectual Property Disclosure 
in Standards Development’, NBER Conference on Standards, Patents & Innovation, Tucson, AZ, 20-21 January 2012, [Online], 
Available: http://users.nber.org/~confer/2012/IPKE/Bekkers.pdf. 



http://users.nber.org/~confer/2012/IPKE/Bekkers.pdf
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Figure 10-2 – The probability of SEP-related litigation compared with 
that related to non-standard-essential patents (‘baseline’)86
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 – Impact on companies’ IPR litigation strategies resulting from the dynamism of the ICT market.


 The mobile-telephony market serves as a good example. Nokia was once the uncrowned king of 
mobile phones, but lost market leadership in dramatic fashion when the market’s focus evolved 
from ‘feature phones’ to smartphones. New market entrants, such as Samsung and Apple, achieved 
great success in a market already considered mature. 


 Alcatel of France and Lucent Technologies of the US, two incumbent telecommunication giants, 
were hard hit by increasing global competition and thus merged to become Alcatel-Lucent. 


 Canadian telco Nortel became insolvent, while former giant Motorola split itself up and sold its 
mobile-telephony business to Google. 


 In less than a decade, Huawei of China escaped from relative obscurity to grow into the world’s 
largest mobile infrastructure manufacturer, overtaking Ericsson in 2012.87 


 – Increasing prevalence of SEP ownership transfers:


 Given the value of SEPs to their owners, there is strong demand to buy such patents. There are also 
various reasons why companies may be willing to sell SEPs. 


86 Figure plots the 20-year cumulative litigation hazard, using the Nelson-Aalen cumulative hazard function. Source: Simcoe, T. (2012) 
‘Some Economics of Standard Essential Patents’, Keynote talk at the European Policy for Intellectual Property (EPIP) Conference, 
Leuven, Belgium, 27 September 2012. 


87 ‘Who’s afraid of Huawei?’, The Economist, 4 August 2012.







63Part III – The interplay between patents and standards


Understanding patents, competition and standardization in an interconnected world


 Companies that become insolvent will put their entire SEP portfolio up for sale, and companies 
enduring financial hardship might be willing to sell parts of their SEP portfolio. Given that companies’ 
business models evolve to prioritize new business strategies, SEP sellers’ losses in terms of the 
overall value of their SEP portfolios are often lower than the value of the SEPs sold to their new 
owners. 


The box below provides a list of transactions likely to have involved transfers of SEP ownership. This 
list is based on deals reported in the press and should not be considered exhaustive. It is difficult to 
find complete, reliable information on such SEP transfers because, in most countries, patent holders 
are not required to report patent ownership changes. This difficulty is compounded by the fact that 
many standards bodies permit blanket SEP declarations, making it almost impossible to determine 
exactly which of the declared patents are essential (although typically blanket disclosures mean that 
more SEPs are included under the RAND licensing commitment). 


2011: Motorola sells its Motorola Mobility division to Google including a large patent portfolio valued 
at approx. USD 5.5 billion


2011: Nokia sells ‘2 000+ patents’ to Mosaid


2011: Nortel Networks sells ‘6 000 patents and patent applications’ to a consortium including Apple, 
EMC, Ericsson, Microsoft, Research In Motion and Sony, for a total of USD 4.5 billion 


2012: Interdigital sells 1 700 patents specifically related to 3G, LTE and 802.11 technologies to Intel for 
USD 375 million


2012: Adaptix was sold to Acacia, along with its portfolio of what were believed to be LTE ‘essential’ 
patents


2012: Eastman Kodak sells its imaging patents portfolio to a consortium led by Intellectual Ventures 
and RPX Corp for USD 525 million 


2012: IPWireless sells ‘500 patents including essential concepts in LTE, LTE-Advanced and 3G/4G 
technologies’ to Intellectual Ventures and NVIDIA


2012: Nokia sells ‘450 patents including 300 SEPs’ to Sisvel 


2012: Nokia sells ‘500 patents’ to Vringo 


2013: Ericsson sells ‘2 185 US and international patents and patents pending’ to Unwired Planet 
(formerly Openwave).


Examples of recent transactions involving large patent portfolios
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11. Specific concerns and issues with patents in standards


Few issues receive more attention in the ongoing debates concerning SDOs’ IPR policies than the 
meaning of the RAND commitment. Identifying the appropriate royalty and licensing terms for RAND-
declared SEPs, and understanding how the RAND commitment limits the relief available to the patentee 
for infringement of SEPs, are important aspects of the ‘quest for balance’ that IPR policies seek to 
strike between, on the one hand, the goals of fostering competition and widespread adoption of the 
standard and, on the other, the desire to reasonably reward innovation and technical contributions to 
standards development.


Because most SDOs’ IPR policies do not explicitly define specific parameters or requirements for 
RAND licensing, debates regarding the meaning of the RAND commitment can arise in private licensing 
negotiations as well as in litigation between parties that cannot agree on RAND licensing terms 
for their SEPs. More recently, competition agencies in the US and EU have offered input, and SDO 
members have debated whether and how SDOs might revise existing IPR policies to clarify or codify 
RAND licensing principles. This section addresses six significant issues raised in these negotiations, 
litigations and policy debates, and summarizes the concerns and views that have been offered in 
relation to each. 


Many of the positions identified in this section arise from concerns relating to patent ‘hold-up’, i.e. 
abuse by the patent holder of its position after a standard has been completed. In addressing these 
concerns, an SDO that has adopted RAND policies needs to be careful not to restrict a patent holder’s 
ability to obtain, in good faith, reasonable compensation for use of its technology in the standard. 


The patent hold-up concern arises because many practitioners of the standard (that is, potential 
licensees in SEP licensing negotiations) have invested substantial resources in developing and 
marketing products that comply with a given standard, to the point where it would not be economically 
feasible, and not good for promulgation of the standard, for that company to shift to non-compliant 
products or to withdraw from the market altogether. Because a SEP by definition cannot be worked 
around, it can obtain market power if there is a marketplace demand for products to conform to 
the standard in question. Once companies have made such investments, they can become ‘locked 
into’ a standard for all practical purposes, and can be vulnerable to efforts by a given SEP holder to 
extract exorbitant royalties far in excess of the value of the underlying patented technology. Thus, 
without some constraint on the SEP holder’s ability to maximize royalties for SEP licensing, a locked-in 
manufacturer may become compelled to pay grossly excessive, non-RAND royalties rather than risk 
an injunction that would render it unable to market standard-compliant products, and then pass these 
extra costs onto consumers. In fact, many commentators argue that those hold-up situations raise 
competition law concerns and preventing hold-up is a primary purpose of the RAND commitment, and 
that the scope of the RAND commitment should be interpreted accordingly.88


On the other hand, many SEP holders have invested significantly in research and development for 
standardized technology, and the RAND commitment allows for ‘reasonable’ compensation for the 
SEP holder. Some SEP holders have raised concerns that policies limiting a SEP holder’s rights when 
enforcing SEPs (such as limitations on the right to seek injunctions for infringement), or policies limiting 


88 Farrell, Joseph et al. (2007), ‘Standard Setting, Patents, and Hold-up,’ 74 Antitrust L. J. 603 (discussing SEP hold-up); Broadcom v. 
Qualcomm, 501 F.3d 297, 313-14 (3d Cir. 2007) (‘When a patented technology is incorporated in a standard, adoption of the standard 
eliminates alternatives to the patented technology. Although a patent confers a lawful monopoly over the claimed invention its 
value is limited when alternative technologies exist. That value becomes significantly enhanced, however, after the patent is 
incorporated in a standard. Firms may become locked in to a standard requiring the use of a competitor's patented technology. 
The patent holder's IPRs, if unconstrained, may permit it to demand supracompetitive royalties. It is in such circumstances that 
measures such as FRAND commitments become important safeguards against monopoly power.’) (internal citations omitted).
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the royalties SEPs may earn, can incentivize potential licensees to become unreasonably aggressive 
in licensing negotiations and to ‘hold out’ for royalties lower than what the patent holder should be 
entitled to on a RAND basis. According to some, SDOs must be very careful to avoid diminishing an 
SEP holder’s ability to obtain RAND compensation, and maintain reasonable incentives to innovate and 
participate in standardization. The positions summarized below often involve some variant of these 
basic themes.


11.1 The meaning of ‘reasonable’


What considerations, principles and guideposts should be provided to assist in the resolution of 
disputes regarding ‘reasonable’ licensing terms?


The first prong of the RAND commitment requires an SEP holder to license SEPs on ‘reasonable’ terms 
and conditions. Many believe that the reasonableness prong of the RAND commitment implies several 
unique principles that should be considered in evaluating royalties for SEPs. It has been noted that 
while in some circumstances such principles might limit the compensation obtained by an SEP holder, 
the benefits of successful standardization – such as the widespread use of the standard and increased 
market for such standardized products – can ensure reasonable compensation for a SEP holder even 
though the per-product royalty may be relatively modest. Of course, views differ over the precise 
contours of the patent holder’s obligation to license on ‘reasonable’ terms and conditions, or whether 
SDOs should provide further guidance on this issue. 


Specifically, to assist patent holders and potential licensees, some commentators and standards 
participants have favoured the inclusion of additional guidance to companies (and potentially, to courts 
or arbitrators) so that they will be better able to negotiate mutually acceptable licensing terms. These 
commentators suggest the inclusion of various non-exclusive factors that should be considered in 
addressing reasonable licensing terms. Other commentators have claimed that no further clarification 
of ‘reasonable’ is necessary or desirable. These companies note that licensing terms should usually 
be left to the parties to determine, and that providing more specific guidance in an SDO policy could 
potentially risk involving the SDO in private business negotiations. 


Three specific issues that have been subject to some debate are described below. Of course, these 
factors are not exclusive, and there may be others that could be considered. 


Separating the value of the patented technology from the value of standardization 
itself


One of the most common arguments advanced regarding ‘reasonable’ compensation is that a 
RAND royalty should be carefully tied to the value contributed by the specific patented technology 
in comparison to other alternatives available to the SDO.89 For example, under this approach, if the 
invention claimed in a particular SEP offers only minimal benefits over alternatives available to the SDO 
before standardization, the RAND royalty should be minimal and no greater than the incremental value 
offered by the standardized technology. Proponents of this principle argue that this royalty limitation 
allows RAND negotiations and adjudications to simulate the outcome of the royalty negotiation that 
would have taken place in a competitive environment (when the SDO and the potential licensee could 


89 For example, some SDO participants believe IPR policies should include language suggesting that the value of the patent should 
be assessed apart from any ‘hold-up’ or ‘lock-in’ effect associated with the patented technology being included in the standard 
(e.g. ‘A patent holder is entitled to a reasonable royalty based on the value of its standard-essential patent(s) apart from any lock-in 
resulting from the patent(s) being included in the standard.’).
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still have chosen among other available alternatives). It is argued that this approach to RAND valuation 
can minimize the risk that SEP holders will obtain royalties based on the post-standardization ‘hold-
up’ leverage created when companies are obliged to use the SEP technology to comply with the 
standard.90 At a minimum, proponents of this view argue that ‘reasonable’ should be based on the 
intrinsic value of the patent itself apart from its inclusion in the standard. Any value that inures to the 
product because it implements the standard – the value of standardization – should be passed onto 
users and consumers.


Opponents of this principle, however, argue ignoring the value created by the standard as a whole 
would under-compensate patent holders thereby discouraging them from investing in research and 
development. For example, it is claimed that if a feature within a standard allows the implementer to 
earn significant additional profit from consumers, the inventor of that technology should receive its fair 
share of those profits even if there were several equally valuable options available to the SDO at the 
time of standardization.


Debate regarding this issue has been spirited, and different SDOs may elect to take different approaches. 


Royalty stacking and aggregate reasonable royalties


Many technical standards, particularly in the ICT environment, include hundreds if not thousands of 
patented technologies. There is a school of thought that RAND royalties must be reasonable in the 
aggregate—that is, the sum of royalties collected for all SEPs covering a given standard should not be 
so high as to remove the incentives to make and sell products using the standard, or, where such costs 
are passed on to the customers, to undermine the desirability of and market for standardized end-
products.91 For example, if profit margins in a particular industry are 10 per cent, and the total royalty 
burden is 15 per cent, then manufacturers may face a Hobson’s choice between selling products at 
a net loss or raising prices to the point where consumers will no longer purchase the standardized 
product. 


Some argue, on the other hand, that unless and until the licensee shows that the aggregate royalty 
burden on a standard is actually affecting market adoption of the standard or distorting competition 
among manufacturers of standard-compliant products, the issue is only theoretical and should not act 
to reduce a royalty to which the SEP holder is otherwise entitled. It may be noted, for example, that 
many SEP holders do not seek royalties at all, and that the precise number of SEPs for many of the 
major standards is very difficult to ascertain.


Others, however, maintain that royalty stacking should always play a role in setting a RAND rate for a 
given SEP or subset of SEPs. These market participants argue that royalty stacking must be considered 
both retrospectively and prospectively because, unless each SEP royalty is calibrated in the light of 


90 See Microsoft Corp. v. Motorola, Inc., US District Court, WD Washington, Findings of Fact And Conclusions of Law, 25 April, 
2013, §74 (United States District Court, Western District of Washington) (‘[A] RAND commitment should be interpreted to limit a 
patent holder to a reasonable royalty on the economic value of its patented technology itself, apart from the value associated with 
incorporation of the patented technology into the standard.’); Apple v. Motorola, Opinion and Order, 22 June, 2012, p. 18) (United 
States District Court, Northern District of Illinois) (‘The purpose of the FRAND requirements … is to confine the patentee’s royalty 
demand to the value conferred by the patent itself as distinct from the additional value – the hold-up value – conferred by the 
patent’s being designated as standard-essential.’).


91 Some have argued that problem of patent hold-up can be exacerbated where hundreds or thousands of patents may be essential to 
a single standard. See Brief of Amicus Curiae Federal Trade Commission Supporting Neither Party, Apple Inc. v. Motorola, Inc., Fed. 
Cir. Nos. 2012-1548, -1549 (4 December, 2012), p. 13, Nos. 11-12; see also Microsoft Corp. v. Motorola, Inc., No. C10-1823, 2013 
WL 2111217, *12, §72; id. *86, §539 (‘The anti-stacking principle constrains RAND because parties in a RAND negotiation would 
determine a reasonable royalty by considering how much in total license fees the implementer can pay before implementation of 
the standard becomes cost-prohibitive.’).
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some reasonable overall SEP royalty cap, other SEP holders will demand royalties commensurate with 
the SEP royalties already set.92 This phenomenon could result in one of two undesirable outcomes: an 
oppressively large royalty stack develops and hinders competition and use of the standard; or a royalty 
cap could be applied later and may deny future licensers a reasonable royalty, decreasing innovation 
incentives.93 


Resolving these issues remains the subject of much debate in the courts, agencies and various SDOs.


Royalty base


Many believe that when assessing the reasonableness of a SEP royalty demand, or the reasonableness 
of the aggregate SEP royalty stack, negotiations should focus on the component that substantially 
incorporates the functionality covered by the patent. In some forums this has been referred to as the 
‘smallest saleable patent practising unit’.94 The choice of royalty base can often be significant where, 
such as in the case of computers, the components that practise the standard can sell for a small 
fraction of the price of the downstream product. 


Proponents of application of the smallest saleable patent practising unit rule to RAND royalties argue 
that using larger royalty bases enables SEP holders improperly to tax profits earned on non-infringing 
components within the larger device. Some patent owners, they argue, seek to recover hold-up 
royalties by disguising them as a small percentage of a high-priced ‘end-user’ device.95 


Others strenuously oppose using the component as the relevant royalty base for a reasonable royalty 
assessment. They may argue, for example, that the technology within the component adds value to 
other components within the device (e.g. faster Internet access might be claimed to increase the 
value of gaming software). In certain cases, those resisting application of the smallest saleable patent 
practising unit rule argue that the price of the relevant component is commoditized and may not 
reflect the true value of the technology included. Accordingly, it is argued that the value of the accused 
technology is better reflected as part of the consumer price of the end-user device, regardless of 
whether the patent purports to have invented such other aspects of the device.


92 See Microsoft Corp. v. Motorola, Inc., 2013 WL 2111217, at §72 (‘[A] proper methodology for determining a RAND royalty should 
address the risk of royalty stacking by considering the aggregate royalties that would apply if other SEP holders made royalty 
demands of the implementer.’)


93 Accordingly, some SDO participants believe IPR policies should include language indicating that ‘royalty stacking’ should be 
considered – e.g. ‘The value of the standard-essential patent shall be assessed in the light of whether the aggregate royalties that 
would apply if other owners of patents essential to the same standard demanded similar terms are consistent with the widespread 
adoption of the standard.’


94 See LaserDynamics, Inc. v. Quanta Computer, Inc., 694 F.3d 51, 67 (Fed. Cir. 2012) (‘Thus, it is generally required that royalties 
be based not on the entire product, but instead on the ‘smallest salable patent-practicing unit’.’); US Federal Trade Commission, 
The Evolving IP Marketplace (March 2011), available at http://www.ftc.gov/news-events/events-calendar/2010/05/evolving-ip-
marketplace, p. 212 (‘The practical difficulty of identifying a royalty rate that accurately reflects the invention’s contribution to a 
much larger, complex product often counsels toward choosing the smallest priceable component that incorporates the inventive 
feature.’); Cornell Univ. v. Hewlett–Packard Co., 609 F.Supp.2d 279, 288 (N.D.N.Y. 2009) (reducing damages awarded where counsel 
improperly presented the jury with an inflated royalty revenue base of multi-component CPU bricks, servers, and workstations: 
‘The logical and readily available alternative was the smallest salable infringing unit with close relation to the claimed invention-
namely the processor itself.’).


95 Accordingly, some SDO participants believe IPR policies should include language indicating that royalties should be assessed 
based on the smallest saleable patent practising unit (e.g., ‘The value of the standard-essential patent should be assessed with 
reference to the smallest saleable patent practising unit bearing the closest relationship to the portion of the invention claimed in 
the patent that is essential to the standard, but should be further apportioned when the smallest saleable patent practising unit 
contains functionality beyond that claimed in the patent.’).



http://www.ftc.gov/news-events/events-calendar/2010/05/evolving-ip-marketplace

http://www.ftc.gov/news-events/events-calendar/2010/05/evolving-ip-marketplace

http://www.ftc.gov/os/2011/03/110307patentreport
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11.2 The meaning of ‘non-discriminatory’


When, if ever, is it permissible to treat prospective licensees differently, such as by refusing to license 
some types of standard implementers?


The non-discriminatory prong of the RAND commitment prohibits ‘discrimination’, but the scope of 
such prohibition is another subject of debate. There are differing views, for example, about whether a 
SEP holder’s obligation to license on ‘non-discriminatory’ terms permits the SEP holder to discriminate 
against certain classes of licensees, including by refusing to license certain types of companies 
altogether. In particular, some companies have taken the view that patent holders should have the 
ability to select the appropriate level of the supply chain at which to license their intellectual property, 
and to refuse licences to companies at other levels. 


Under this view, for instance, a SEP holder might restrict SEP licences to ‘end-user’ product manufacturers 
only, and not license directly the suppliers of the standard-practising components that are incorporated 
into those products. Alternatively, the SEP holder might restrict SEP licences to component vendors 
only, and refuse to license end-user product manufacturers. Or – as some SEP holders have recently 
attempted – the SEP holder might even choose to license only consumers that utilize devices practising 
the standard.96 Proponents of this view argue that such practices do not necessarily result in hold-up or 
unfairness. Rather, it is maintained that an SEP holder can provide ‘access’ to the standard via licences 
to one level of the supply chain so long as they do not seek to enjoin companies at other levels. 


Many companies object to these types of selective licensing practices. First, they argue that companies 
supplying all levels within the supply chain have contributed to the technical and commercial 
development of the standard based on the expectation that they would be able to obtain RAND 
licensing. Selective licensing of the type described above may serve as a disincentive to contribute 
to and develop standardized technology. Secondly, opponents of this type of selective SEP licensing 
argue that allowing an SEP holder to target downstream levels of the supply chain – i.e. end-user 
products – and to avoid licensing component suppliers can be utilized to facilitate hold-up because SEP 
holders may attempt to tax revenues from the sale of an integrated device rather than the less-costly 
infringing component. For example, because end-user device manufacturers sell more expensive 
products, those end-user manufacturers may be more vulnerable to higher damages awards if royalties 
are adjudicated. Thirdly, it is stated that a company that practises a standard should not have to rely 
on its suppliers or customers to negotiate and license SEPs, as that could constrain the scope of the 
market for its goods (e.g. if an injunction is sought against the company’s customer) or its certainty 
about ongoing supply (e.g. if an injunction is sought against the company’s supplier). In this sense, 
a company that wants to pay a RAND rate for its own licence should be entitled to do so and thus 
acquire the certainty that it will be free to purchase needed supplies and to market its products to 
any customer without constraint. Fourthly, it is further argued that such licensing behaviour may also 
trigger reciprocity conditions, further diminishing the availability of licences to essential patents (i.e. if 
a particular company is denied a RAND licence, then it may have no obligation to offer RAND licences 
in return).


Once again, these issues remain the subject of much debate. 


96 Some SEP holders – mostly patent-assertion entities – have recently attempted this tactic, sending out thousands of licensing 
letters and filing dozens of separate lawsuits against small businesses seeking direct payment for their use of standardized 
consumer products.
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11.3 Availability of injunctive relief for SEPs


When, if ever, is seeking or enforcing injunctions that would exclude products from the market for 
infringement of RAND-declared SEPs consistent with the SEP holder’s RAND commitment?


National law provides generally applicable standards to determine when injunctive relief is an appropriate 
remedy for patent infringement. Yet even where injunctions may otherwise be available under national 
law, the availability of injunctive relief when enforcing RAND-declared SEPs has been contested in the 
courts, in governmental agencies and among standards participants.


There is a broad spectrum of views on this subject. Some companies believe that the RAND 
declaration is, fundamentally, an irrevocable commitment to license and therefore injunctions are never 
appropriate for RAND-declared SEPs. Others believe that injunctions should be generally disfavoured 
and permitted only when RAND royalties are proven to be unavailable—i.e. when the potential licensee 
refuses to negotiate and is outside the jurisdiction of the appropriate courts, or when the implementer 
is insolvent or otherwise refuses to pay a court-ordered RAND royalty. Still other parties believe that 
injunction threats are necessary to provide incentives for negotiations and agreement and to prevent 
misbehaviour and bad-faith delay by a potential licensee, and therefore that SEP injunctions should be 
available in many circumstances to facilitate and incentivize negotiations. 


Once again, the injunction debate arises in large part due to the competing concerns of hold-up by 
abusive SEP owners, on the one hand, and protecting the legitimate ability of such SEP owners to 
obtain RAND compensation, on the other. Those that prefer to limit the use of SEP injunctions argue that 
injunction threats can be a form of anti-competitive hold-up because they force potential licensees into 
the untenable position of accepting exorbitant royalty demands (or other non-RAND terms) or risking 
having their products entirely excluded from the market. Given this dynamic, it is argued that even the 
threat of an injunction during royalty negotiations can allow SEP holders to obtain unreasonably high 
royalties. This can potentially affect the incentives to invest in making and selling the standardized 
products, or to have excessive costs (in terms of higher royalties) passed on to users and consumers.


Those that favour preserving an SEP holder’s right to seek injunctive relief argue that it is a necessary 
tool in order to obtain RAND royalties in the first place. If the only remedy available to an SEP holder 
were a RAND royalty, they argue, potential licensees might not have sufficient incentive to agree on 
such a royalty in advance of trial. They maintain that implementers could refuse to negotiate in good 
faith and force SEP holders to litigate each patent claim in each relevant jurisdiction. In short, they 
contend that if SEP injunctions are unduly limited, SEP royalties might become unreasonably low. 


Various alternative proposals have been offered to reach compromise concerning whether and when 
SEP injunctions could be appropriate. Some believe that so long as a party is willing to participate in 
a binding process to determine RAND compensation, injunctions (and claims seeking injunctions) 
should be off the table, as the mere threat of an injunction can potentially distort the parties’ bargaining 
positions. Such proposals would prohibit a patent holder from seeking or enforcing an injunction against 
a licensee that is willing to participate in such a process. By agreeing to participate in such a process, 
it is said, the licensee may enter into a ‘safe harbour’ free from the threat or risk of injunctive relief.


There are different views about the proper scope of an adjudication process. Naturally, national laws 
regarding patents (including royalties and compensation) will differ. Some have pointed out that a 
licensee cannot be required to pay compensation for a patent that the licensee does not use (infringe), 
or that is invalid or unenforceable. Others have noted that such determinations can take a long time, 
and may be problematic in situations where the patent holder is asserting a large portfolio of patents 
that all allegedly read on the standard at issue. Balancing these concerns can be difficult, as standard 
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users may reasonably wish to retain their substantive right to challenge patents before being required 
to pay royalties (as they generally are entitled to do in connection with the assertion of any patents)97 
– yet bad-faith, serial litigation of dozens or hundreds of patents could substantially delay a patent 
holder’s efforts to obtain RAND compensation. Identifying the proper adjudication process in any given 
circumstance may need to be left to the various national courts where the parties are unable to agree.


11.4  Transfer of ownership of SEPs


Should an SEP holder’s RAND licensing commitment be binding on those that later acquire the SEPs, 
and how can SDOs best design their policies to ensure the RAND commitments bind successors-in-
interest?


As discussed above, a RAND commitment may, at least in part, alleviate fears that patent hold-up will 
undermine the use and development of an industry standard. Participants in standards bodies may 
rely on RAND commitments when making decisions about what technologies to adopt as part of 
a technical standard. Similarly, market participants may rely on RAND commitments when deciding 
whether to commercialize standard-compliant products. Many standards participants have raised 
concerns that RAND obligations, and the investment that is made in reliance on those commitments, 
would be undermined if purchasers of RAND-committed patents are not obligated (by contract or 
otherwise) to abide by the commitments undertaken by the RAND declarant. Indeed, some patent-
acquisition companies have taken the position that RAND is a contract to which they are not a party 
and, therefore, are not bound. 


Strong consensus has developed in various SDOs, however, that patent obligations should ‘run with 
the patent’ when patent rights are assigned, and that RAND commitments should be construed as 
encumbrances that bind all successors-in-interest to the RAND declarant. However, SDO participants 
recognize that this interpretation may not apply in all jurisdictions. Accordingly, some SDOs include 
provisions requiring members to apprise assignees of RAND commitments and to include appropriate 
contractual requirements when transferring patents to ensure that, as to such transferred patent(s), 
the licensing declaration is binding on the transferee and that the transferee will similarly include 
appropriate provisions in the event of future transfers with the goal of binding all successors-in-interest. 


11.5 Demands for reciprocity and/or cross-licensing with SEPs


What is the scope of ‘reciprocity’ conditions, and can a patent holder condition SEP licences on 
demands for cross-licences to non-SEPs or other patents outside of the standard?


Many SDO IPR policies allow patent holders to condition their RAND commitment on ‘reciprocity’, 
meaning that they are willing to license the covered SEPs on RAND terms so long as the licensee 
reciprocates. While most acknowledge that conditioning RAND commitments on some measure 
of reciprocity is permissible under IPR policies and competition law, parties may disagree on the 
appropriate scope of reciprocity demands. 


97 See Vringo v. ZTE, UK High Court of Justice (6/6/13) (‘I reject the idea that the stance being taken by [the potential licensee] in this 
jurisdiction can fairly be said to mean that [the licensee] is not a willing licensee. [The licensee] has said it is willing to take a FRAND 
licence on any patent found valid and infringed. In my judgment, a defendant accused of patent infringement by a patentee who 
claims to have a standards essential patent is and must be entitled to say, ‘I wish to know if this patent is valid or infringed or not 
before I take a licence.’ Such a stance cannot fairly be described as unwillingness.’)
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In its narrowest form, reciprocity permits a RAND licence for SEPs to be conditioned on the licensee’s 
agreement to cross-license SEPs covering the same standard(s) on RAND terms. Many find this type 
of reciprocity reasonable based on notions of fairness: someone that makes their IPR available for a 
RAND royalty ought to be able to practise that standard on RAND terms as well. Similarly, if a licensee 
insists on practising a standard paying only RAND royalties, they should allow competitors to play on 
a level playing field. 


At the other extreme, many acknowledge that it can be improper to condition RAND royalties for SEPs 
on the licensee’s willingness to cross-license non-SEPs (on RAND or any terms). A company’s non-
SEPs can protect differentiating features and technologies that they seek to practise exclusively during 
the term of the patent. While SEP holders ought to obtain a fair return on their investment, many believe 
that they ought not to be able to leverage the hold-up power of an SEP to force competitors to license 
differentiating technologies that would not otherwise be licensed. These sort of broad reciprocity 
demands have been criticized by some competition agencies.98 


Where the line should be drawn between these two extremes is another area of intense debate among 
SDO participants. Some maintain that demanding cross-licensing of any patents other than SEPs for 
the same standard is an improper use of SEPs. Others maintain that reciprocity can extend to SEPs 
covering other standards promulgated by the same SDO or even other industry standards generally. 


11.6  SEPs and patent-assertion entities


How might an SDO address ‘patent troll’ activities and the assertion of SEPs by entities that do not 
participate in the standardization process or marketplace for standardized goods?99


Recent years have seen a rise in ‘patent-assertion entity’ (PAE) claims targeting products practising 
technical standards. Standards-based assertions can be viewed as advantageous to the PAE because 
they may be able to use publicly available materials to identify the alleged infringement and to bring 
their allegations. (Conversely, non-standard claims may require reverse engineering efforts or other 
investigations that are viewed as costly.)


Such use of patent rights can potentially upset the balance in a standards community, as PAEs – 
because they do not make or sell products – can be immune from counter-assertions. This may 
encourage overly-aggressive behaviour and litigation tactics, particularly if injunctions are available 
that could exclude a standards-participant from the market. 


As discussed above, standards bodies can use patent-transfer rules to limit the ability of PAEs to 
purchase essential patents without becoming bound to the SDO’s licensing policy. Standards bodies 
can also develop rules and requirements regarding injunctions and ‘reasonable’ compensation to limit 
hold-up by PAEs. In addition, competition agencies and legislative bodies in some jurisdictions have 
expressed interest in addressing concerns relating to PAEs.


98 See, for example the European Commission’s Decision regarding Google’s acquisition of Motorola Mobility (Case No. 
COMP/M.6381): ‘Another concern would be that the SEP holder may force a holder of non-SEPs to cross-license those non-SEPs 
to it in return for a license of the SEPs.’ Of course, parties may always voluntarily agree to license or cross-license SEPs and non-
SEPs together. Rather, the reciprocity concerns described here arise where an SEP holder conditions a licence to its SEPs on a 
cross-licence to the other company’s non-SEPs.


99 Once again, it should be noted that the decision to adopt a licensing-based business model can also be pro-competitive in that it 
permits companies to focus on what they do best without the need to invest in the assets required to commercialize they create 
in products
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12.  Overview of governments and courts’ perspectives on SEPs


12.1 Governments’ perspectives


The legality of seeking and enforcing injunctions against competitors on the basis of RAND-encumbered 
SEPs has begun to attract considerable attention, in particular in the US and Europe.100 


For instance, in its recent decision on the Google/Motorola Mobility merger,101 the European Commission 
expressed concern that injunctions could be used in an anti-competitive manner to exclude competing 
products from a market or to impose onerous licensing terms on potential licensees despite their 
willingness to acquire SEP licences on RAND terms. More recently, the EC’s Directorate-General for 
Competition closed its formal investigation into the behaviour of certain companies active in the mobile 
industry suspected of SEP abuse.102


The potential abuse of RAND-encumbered SEPs has received similar attention in the US. 


In July 2013, the US Federal Trade Commission (FTC) closed its investigation into the behaviour of 
Google’s subsidiary Motorola only after Google agreed to a Consent Order that prohibits it from seeking 
injunctions against licensees willing to follow a RAND determination process.103 The Google Consent 
Order also covers the seeking of exclusion orders from the US International Trade Commission (ITC), 
which has become a key forum in the US for disputes over the use of RAND-encumbered SEPs. The 
increasing number of requests being made to the ITC for exclusion orders has prompted the FTC,104 the 
US Department of Justice (DoJ) and the US Patent and Trademark Office (USPTO)105 to issue statements 
urging the ITC to take into account the potential impacts of its decisions on competition (particularly 


100 While the EU and the US have arguably been most active in this context, other States have also addressed some of the key areas 
of dispute. 


101 Case COMP/M.6381 Google/Motorola Mobility of 13 February 2012, paragraph 107.  See also paragraph 126 which mentions that 
“the seeking or enforcement of injunctions on the basis of SEPs is also not, of itself, anti-competitive. In particular, and depending 
on the circumstances, it may be legitimate for the holder of SEPs to seek an injunction against a potential licensee which is not 
willing to negotiate in good faith on FRAND terms”


102 In late 2012, the EC issued a Statement of Objections regarding Samsung’s abuse of SEPs. In response, Samsung retreated in 
lawsuits it had instigated in Europe against standards implementers, conceding, among other things, its requests for preliminary 
injunctive relief. In May 2013, in a preliminary conclusion of its investigation of Google, the Commission found that the company 
had breached European competition law by seeking and enforcing an injunction against Apple. Both cases where closed in 
April 2014, with the EC clarifying how EU competition rules apply on enforcement of SEPs. More specifically, the two decisions 
affirm that recourse to injunctions is generally a legitimate remedy for patent infringements, but also clarify that the seeking of 
injunctions may be abusive when two conditions are met: first, a SEP holder has given a commitment to license on RAND terms 
in the context of standard development, and second, the potential licensee is willing to enter into a license on RAND terms. For 
more information, please see speech by Joaquin Almunia, Introductory remarks on Motorola and Samsung decisions on standard 
essential patents, Available: http://europa.eu/rapid/press-release_SPEECH-14-345_en.htm; EC Memo/14/322, Antitrust decisions 
on standard essential patents (SEPs) - Motorola Mobility and Samsung Electronics - Frequently Asked Questions, Available: http://
europa.eu/rapid/press-release_MEMO-14-322_en.pdf; EC Press Release (IP/14/489), Antitrust: Commission finds that Motorola 
Mobility infringed EU competition rules by misusing standard essential patents, Available: http://europa.eu/rapid/press-release_IP-
14-489_en.htm 


103 Statement of the Department of Justice’s Antitrust Division on its Decision to Close its Investigations of Google Inc.’s Acquisition 
of Motorola Mobility Holdings Inc. and the Acquisitions of Certain Patents by Apple Inc., Microsoft Corp. and Research in Motion 
Ltd of 13 February 2012. See also FTC's final Decision and Order of 22 July 2013 in Motorola Mobility LLC and Google, Inc. 


104 FTC, Third Party Statement on Public Interest filed on 6 June 2012 in ITC investigation No 337-TA-752: ‘[…] the threat of an exclusion 
order could allow a patentee to obtain unreasonable licensing terms despite its RAND commitment’.


105 See DoJ and PTO, Joint Policy Statement on Remedies for Standards-Essential Patents Subject to Voluntary F/RAND Commitments 
of 8 January 2013: ‘[…] an exclusion order based on a F/RAND-encumbered patent appears to be incompatible with the terms of a 
patent holder’s existing F/RAND licensing commitment to a [SSO].’



http://europa.eu/rapid/press-release_SPEECH-14-345_en.htm

http://europa.eu/rapid/press-release_MEMO-14-322_en.pdf

http://europa.eu/rapid/press-release_MEMO-14-322_en.pdf

http://europa.eu/rapid/press-release_IP-14-489_en.htm

http://europa.eu/rapid/press-release_IP-14-489_en.htm
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in relation to the standards-setting process) and not to grant exclusion orders against licensees willing 
and able to acquire SEP licences on RAND terms. 


12.2 Courts’ perspectives


One of the cornerstones of the concept of RAND licensing commitments is that parties can take legal 
action if they believe that such commitments have been violated. 


Opinion is divided on the implications of the considerable increase in the number of RAND-related 
court cases seen in the last few years. Some argue that this signals a problem with the system itself. 
Others argue that it demonstrates that the RAND system actually works, with parties able (and willing) 
to go to court when RAND commitments are violated. 


In a standards context, courts’ decisions affect not only the parties in conflict, but also the many 
other stakeholders that use such cases as a basis for their understanding of what is and what is not 
permitted, as well as where exactly the boundaries lie. 


In April 2013, Judge Robart (US District Court) issued what is widely considered as the first judicial 
determination of a worldwide RAND portfolio rate in Microsoft v Motorola,106 laying down economic 
guideposts for the determination of a reasonable rate. 


National courts in Europe have been required to make similar rulings,107 but as yet there has not been 
any ruling determining a RAND rate.


The question as to whether, and under what circumstances, a patent holder should be allowed to seek 
injunctive relief on the basis of a RAND-encumbered SEP has been answered differently by different 
courts. 


In the US, certain district courts have held that SEP holders making RAND licensing commitments 
should generally not be entitled to injunctions, while others have concluded that a SEP holder does not 
breach its contracts simply by requesting an injunction and exclusionary order in its patent-infringement 
actions. 


In Europe, national courts have applied a range of different legal tests in their grappling with the issue 
of injunctive relief in a RAND context. In some EU Member States, such as the Netherlands, France 
and UK, courts have generally held that granting an injunction may put a potential SEP licensee under 
considerable pressure in their negotiation of the terms and conditions of a RAND licence, compelling 
the licensee to agree to royalties exceeding a RAND level.108 


106 Microsoft Corp. v. Motorola, Inc., No. 10-cv-1823 (W.D. Wash. April 25, 2013). Since that ruling, Judge Holderman of the District 
Court for the Northern District of Illinois has also made a RAND determination, in a case for WiFi SEPs, in which he slightly modified 
Judge Robart's approach to the specific situation of the case at hand; see Re Innovatio IP Ventures, LLC Patent Litigation, No. 11 C 
9309 (N.D. Ill. October 3, 2013). 


107 See, for instance, in the UK, Nokia v IPCom and IPCom v HTC [2013] EWHC 1178 (Pat); or Vringo v ZTE [2013] EWHC 1591 (where 
Justice Birss refused to rule on a worldwide SEP portfolio licence as long as a potential licensee contests the validity/infringement 
of the patents in suit); and in Germany, Motorola v Apple, District Court of Mannheim, Case No. 7 O 241/12 (Germany-wide licence 
for all of Motorola's SEPs).


108 Samsung v. Apple, District Court of The Hague, 14 March, 2012, Case No. 400367/HA ZA 11-2212.
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In contrast, German courts have addressed this issue from a perspective generally more favourable to 
SEP holders.109 Both the application of the 2009 ‘Orange Book’ case-law by the country’s lower courts 
and the characteristics of the German patent law system have made Germany the preferred jurisdiction 
for seeking SEP-based injunctions in Europe. 


12.3 The promise of alternative dispute resolution


SEP-related disputes can be (and are) brought before national courts, but courts can be ill-equipped to 
consider the particulars of each dispute, given the complexity of the issues at hand and the consequent 
need for specialized expertise. Protracted legal battles can also entail very significant costs, posing 
barriers to litigation, especially for smaller players (which may also own SEPs). Moreover, differences 
in legal jurisdictions affect the outcomes of court cases in different countries, which can encourage 
a behaviour known as ‘forum shopping’ where the party initiating a court case (often the SEP owner) 
selects a venue favouring their point of view. 


In light of these concerns, ‘alternative dispute resolution’ (ADR) – such as mediation and arbitration – 
has been highlighted as a promising means of resolving conflict in relation to SEPs. 


ADR is a consensual procedure in which parties in conflict submit their dispute to one or more chosen 
mediators or arbiters. The procedure results in a binding and final decision based on the parties’ 
respective rights and obligations, enforceable under the applicable ADR law. As a private alternative, 
ADR normally forecloses court options (in other words, parties cannot turn to court to appeal the 
arbiter’s ruling). 


ADR may offer the following advantages in disputes surrounding patent and standards in the ICT 
industry (depending on the design of the procedure):


Single procedure: ADR is able to use a single forum to settle disputes involving several jurisdictions, 
allowing the parties involved to avoid the great expense and complexity of multi-jurisdictional litigation, 
as well as the risk of inconsistent results.


Party autonomy: In contrast to litigation in court, the private nature of ADR allows parties greater 
control over the manner in which their dispute is resolved. The parties select the mediator or arbiter 
best suited to the task, a neutral party specialized in the subject matter of their dispute. The parties 
also choose the place and language of the proceedings and the applicable law.


109 German Federal Supreme Court, judgment of 6 May 2009, Case No. KZR 39/06 - Orange Book Standard. According to this case-
law, a company that is sued for patent infringement and against which injunctive relief is sought can invoke a competition law 
defence in those proceedings on the basis of the German civil law provisions on equity and good faith if the following conditions 
are fulfilled (i) the company seeking a licence must have made an offer to the patent holder; (ii) that offer must be unconditional; 
(iii) the patent holder may not reject that offer without infringing competition law; (iv) the company seeking a licence must adhere 
to its offer; and (v) where the company seeking the licence is already making use of the patents in question, it must behave as if 
the licensing agreement had been concluded and fulfil all the obligations resulting therefrom; in particular, it must pay the royalties 
to the patent holder or into an escrow account. See also Philips v. SonyEricsson, District Court of Mannheim, 27 May, 2011, Case 
No. 7 O 65/10); Motorola v. Apple, Court of Appeal in Karlsruhe, 27 February, 2012, Case No. 6 U 136/11); IPCom v. Nokia, District 
Court of Mannheim, 18 February, 2011, Case No. 7 O 100/10; IPCom v. Nokia, District Court of Düsseldorf, 24 April, 2012, Case No. 
4b O 273/10; and Motorola v. Microsoft, District Court of Mannheim, 2 May, 2012, Case No. 2 O 240/11.
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Expertise: The parties appoint arbiters, mediators or experts with specific proficiency in the relevant 
legal, technical or business area. This is particularly advantageous in IPR disputes rooted in the ICT 
industry, where judges might lack the appropriate expertise.


Neutrality: ADR can be neutral to the law, language and institutional culture of the parties, preventing 
any home advantage a party might enjoy in court-based litigation.


Cost and time efficiency: Rapid IPR dispute resolution is essential in the ICT industry where time delays 
can jeopardize entire projects or product lines. ADR can resolve conflict in short time-frames which the 
parties can adapt as necessary, often making use of fast-track methods such as ‘expedited arbitration’. 
ADR also allows parties to avoid the very significant costs associated with multi-jurisdictional court 
proceedings. 


Confidentiality: ADR proceedings and their results are confidential, allowing parties in conflict to find 
a solution amenable to both parties, without concern for its impact on public opinion or the views of 
other industry players. This is particularly beneficial in cases where commercial reputations and trade 
secrets are involved. (However, this might also be seen as a disadvantage in that other parties cannot 
learn from the outcome or refer to it in future conflicts. There are also public interest benefits to the 
transparency of judicial proceedings, particularly where a patent is subject to a successful invalidity 
challenge that may be binding in future cases, or where a RAND royalty to a particular portfolio is 
established). 


Preserving long-term relationships: ADR mechanisms, mediation in particular, allow parties to preserve 
their business relationships as less confrontational forums allow for business interests to be taken into 
consideration in the interests of finding viable long-term solutions.


Finality and international enforceability of arbitral awards: Parties referring their disputes to arbitration 
benefit from the finality of arbitral awards. Unlike court decisions, arbitral awards are normally final, 
binding and not subject to appeal. In addition, the United Nations Convention on the Recognition and 
Enforcement of Foreign Arbitral Awards of 1958 provides for the recognition of arbitral awards on a par 
with domestic court judgments, without review of the merits of arbitral awards, which aids greatly in 
facilitating the enforcement of awards across borders.


Discussion as to whether SDOs should incorporate support for ADR is gaining momentum. A number 
of smaller standards bodies – such as the Digital Video Broadcasting Project (DVB Project), the Blu-Ray 
Disc Association (BRDA) and the Open Mobile Alliance (OMA) – have already included ADR methods 
in their IPR policies. Arguments for ADR were also lent further support by the FTC’s identifying ADR 
as a means to facilitate RAND licensing agreements in the case of SEPs held by Google’s subsidiary 
Motorola Mobility (although the implementer may also choose to go to a US District Court).110 Finally, 
the Arbitration Center of the World Intellectual Property Organization (WIPO) has recently made 
available tailored model submission agreements that parties may use to refer a dispute concerning the 
adjudication of  RAND terms to WIPO (Expedited) Arbitration. The WIPO model submission agreements 
seek to ensure a cost and time-effective RAND adjudication.111


110 Motorola Mobility LLC and Google Inc., FTC File No. 121 0120 http://www.ftc.gov/opa/2013/07/google.shtm 


111 http://www.wipo.int/amc/en/center/specific-sectors/ict/frand/ 



http://www.ftc.gov/opa/2013/07/google.shtm

http://www.wipo.int/amc/en/center/specific-sectors/ict/frand/
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However, there are some concerns with any approach that would make ADR mandatory (as opposed to 
a voluntary option). For instance, ADR, such as arbitration, typically is a voluntary process that requires 
the specific parties to agree on the process, scope, etc. RAND adjudications typically involve issues 
relating to the setting of RAND terms and conditions as well as issues relating to validity, infringement 
and enforceability of a range of patents (and any other issues the parties wish to raise that relate to 
their particular dispute). It may be difficult for the parties to agree on how all of these issues should be 
addressed.


In addition, many questions remain as to how larger SDOs should incorporate ADR mechanisms. 
These questions include, inter alia: 


 –  Should ADR activities be conducted by SDOs internally, or should they remain the responsibility of 
external parties specialized in ADR?


 –  What is the appropriate scope of ADR procedures? Should they only determine RAND licensing 
fees, or should they also address questions related to the validity and infringement of SEPs? 


 –  Should the use of ADR be mandatory (and for whom)? If so, how would such an obligation be 
enforced? 


 –  What are the principles to inform arbitrators’ rulings on RAND rates? Should (new) principles be 
developed? 
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Introduction and objectives of Part IV


ITU’s predecessor, the International Telegraph Union, was formed in 1865, making ITU one of 
the first intergovernmental organizations ever established. Today, ITU has a global membership 
of 193 Member States and over 700 private-sector entities, as well as academia and research 
institutes. It is one of the primary SDOs in the ICT field, with over 4 000 international standards 
(ITU Recommendations) currently in force. Some of ITU’s best known standards include those 
underpinning long-haul fibre-optic transport (SDH, OTN); fibre- or copper-based access networks 
through which end-users connect (xDSL, PON); and audiovisual coding (ITU-T H.323, ITU-T H.264, 
ITU-T H.265), to name just a few. 


ITU standards development is driven principally by private-sector members that come together to 
develop the standards that the industry needs to progress. Standards work is initiated in response 
to contributions from members, and decisions to take on new work or approve standards are 
made by consensus. ITU’s standards-approval process allows for participation by members not 
actively involved in the development of a standard, permitting all members to review proposed 
standards and submit comments or concerns. 


ITU, ISO and IEC have developed a common patent policy and related guidelines, adopted in 
2007. The policy rests on a commitment-based approach. A disclosure process aims to identify 
all patents essential to standards under development, and a commitment process seeks 
declarations from SEP holders that they are willing to grant licences to these patents on certain 
sought terms. 


ITU generally receives between 50 and 150 statements a year indicating that a company (or other 
organization) believes it owns patents indispensable to ITU Recommendations. Each of these 
statements can list one or more individual patents (sometimes hundreds), and ITU also allows 
blanket claims in which the exact identities of SEPs are not specified. 


In relation to SEP licensing commitments, ITU allows for companies to commit to licensing their 
SEP on either RAND or RF terms. Companies opting for RF terms do not waive all their rights 
to royalties, and are still entitled to demand non-monetary conditions in licensing contracts, 
provided that these conditions are not unreasonable or discriminatory. Companies opting for 
RAND terms reserve the right to demand royalty-bearing licences, provided that such licensing 
fees and all other terms and conditions are not unreasonable or discriminatory. Both RF and 
RAND commitments allow for reciprocity requirements, within certain limits. A patent owner 
can also declare that it is unwilling to grant licences to its SEPs, but such cases are fortunately 
very rare. 


Upon completion of Part IV, the reader should have a good understanding of: 


 –  Well-known ITU achievements in global ICT standardization; 


 –  Key principles and provisions of the ITU-T/ITU-R/ISO/IEC Common Patent Policy; and


 –  The differences between the various options for licensing commitments, including reciprocity 
clauses.
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13. ITU and its role in international standards development


ITU has a long history, being a direct descendent of the International Telegraph Convention of 1865 
and thus one of the world’s oldest intergovernmental organizations. Although the International Radio 
Telegraph Convention was established separately in 1906, the two conventions were merged in 
1932 and the resulting organization was subsequently renamed the International Telecommunication 
Union (ITU) in 1934. Standards development has been one of ITU’s core activities since its inception, 
but the organization differs from other standards bodies in one key respect, namely in that it is an 
intergovernmental organization founded on a treaty between nation states. 


ITU has a public-private partnership of members that includes 193 Member States and over 700 private-
sector entities, as well as academia and research institutes. It has a federated structure in which a 
General Secretariat supports membership-driven work undertaken in three specialized Sectors, each 
of which is also supported by its own secretariat. The Radiocommunication Sector (ITU-R) allocates 
global radio spectrum and satellite orbits, among other things; the Telecommunication Standardization 
Sector (ITU-T) develops the technical standards that ensure networks and technologies seamlessly 
interconnect; and the Telecommunication Development Sector (ITU-D) strives to improve access to 
ICTs for underserved communities worldwide. 


ITU-T is responsible for the majority of ITU’s standards work, although standards are also developed 
by ITU-R. This publication focuses on the ITU-T standardization process and its resulting international 
standards (‘ITU-T Recommendations’).


ITU-T Recommendations are developed within ITU-T study groups (Table 13-1), which assemble experts 
from around the world to develop the standards the ICT industry needs to progress. 


Table 13-1 – Overview of current ITU-T study groups


ITU-T Study Group Topics and responsibilities 


2 (Operational aspects) International telecommunication numbering system; and the management of 
telecom services, networks and equipment.


3 (Economic and policy 
issues)


Principles for the harmonization of global interconnection rates, the costs between 
telecommunication service providers when linking networks for the exchange of 
traffic.


5 (Environment and climate 
change)


ICT’s relationship with electromagnetic effects, the environment and climate 
change.


9 (Broadband cable and TV) Telecommunication systems in the distribution of television and sound 
programmes; and cable and hybrid networks as integrated broadband networks.


11 (Protocols and test 
specifications)


Signalling requirements and protocols; and test specifications focusing on global 
interoperability testing.


12 (Performance, QoS and 
QoE)


Models to evaluate performance, quality of service (QoS) and quality of experience 
(QoE).


13 (Future networks 
including cloud computing, 
mobile and next-generation 
networks)


Requirements and functional architectures of future networks including cloud 
computing, mobile and next-generation networks.
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ITU-T Study Group Topics and responsibilities 


15 (Transport, access and 
home)


Optical transport networks; fibre- or copper-based access networks; smart grid; and 
home networks connecting in-premises devices and interfacing with the outside 
world. 


16 (Multimedia) Multimedia coding, terminals, systems and applications.


17 (Security) Security, and technical languages and description techniques.


ITU-T Recommendations cover a wide range of ICT fields, but some of the best known are those 
underpinning copper- or fibre-based access networks (xDSL and PONs), long-haul optical transport and 
audiovisual coding. ITU-T Recommendations also govern international telecommunication numbering 
systems, e.g. the assignment of fixed and mobile telephony numbers in any country being based on 
Recommendation ITU-T E.164. 


An estimated 95 per cent of international data traffic travels over undersea or terrestrial fibre-optic cables. 
These are the information superhighways that connect networks across continents and countries. 
Backbone optical transport networks carry traffic framed in standardized protocols that enable the 
interoperability of ICT networks and devices built and operated by numerous entities in a vast array of 
locations. 


The ITU-standardized Optical Transport Network (OTN) provides a terabit-capable framework equipped 
to carry ever-rising volumes of data and video traffic. OTN supports legacy protocols such as SDH, but it 
is designed to transport new packet, data-centre and video protocols such as IP, MPLS, Ethernet, Fibre 
Channel, SDI, DVB-ASI, etc. This allows for the seamless convergence of operators’ networks. OTN also 
offers the flexibility required to support future protocols as they emerge.


Audiovisual media coding standards are essential in allowing consumers to enjoy high-quality content 
received over telecommunication networks or stored on physical media (such as optical discs or flash 
memory). An important part of this coding is the compression of data that would otherwise have been 
much too large to transmit or store efficiently. 


The ITU-T H.264 video compression codec, developed in collaboration with ISO/IEC JTC1, provided the 
common platform that foments the extraordinary innovation and growth seen in the video market over 
the last decade. It is widely used in modern Internet streaming services, as well as in physical storage 
such as Blu-ray discs. ITU-T H.264 offered the first truly scalable solution, and its dominance is such that 
many market players have adopted it to replace their own proprietary codecs. 


ITU-T H.264 remains the most deployed video compression standard worldwide, now accounting for 
over 80 per cent of web video, and it continues to deliver excellent quality across the entire bandwidth 
spectrum – from high-definition television to videoconferencing and 3G mobile multimedia. 


ITU-T H.265, the successor to ITU-T H.264, was approved in April 2013 and will considerably ease the 
burden on global networks where, by some estimates, video accounts for more than half of bandwidth 
use. ITU-T H.265 needs only half the bit rate of its predecessor and will provide a flexible, reliable and 
robust solution, future proofed to support the next decade of video.


Optical transport and video coding standards
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14. ITU-T standardization process 


ITU-T study groups are groups of experts volunteered by members to develop standards in a particular 
technical field. Central to the ITU-T standardization process is the concept of a ‘contribution’, the term 
used to describe a membership input to an ITU-T study group. The subject matter of contributions varies, 
but typically they are limited to suggesting new work areas, new Recommendations and changes to 
existing ITU-T Recommendations. The acceptance of a proposal in a contribution is dependent on that 
proposal finding consensus among a study group’s participants. 


Assisting in the organization of standardization work, a study group may be structured into a number 
of ‘working parties’ overseeing particular groups of ‘questions’. Standardization work on a question is 
carried out by a ‘rapporteur group’, a team of experts tasked with drafting ITU-T Recommendations to 
meet a question’s agreed objectives, taking into account guidance from other study group participants 
as well as from other relevant ITU expert groups.


Once the text of a draft ITU-T Recommendation is considered mature, it is submitted for review to a 
meeting of the overarching study group or working party. If agreed by the meeting, it is given ‘consent’ 
– meaning that the study group or working party has given its consent that the text is sufficiently mature 
to initiate a final review process leading to the approval of the ITU-T Recommendation. After a text has 
achieved consent (or is ‘determined’ in the case of standards that have regulatory implications), the 
Director of ITU-T’s secretariat, the Telecommunication Standardization Bureau (TSB), announces the 
start of the applicable approval process (either TAP or AAP, as described below) by posting the draft 
text on the ITU-T website and calling for comments. This gives all members the opportunity to review 
the text. 


Draft ITU-T Recommendations that have regulatory implications are subjected to an approval process 
termed the ‘traditional approval process’ (TAP). TAP contains a number of safeguards deemed 
necessary in the context of these regulatory implications, and, as a result, this process takes some 
time. However, the vast majority of ITU-T Recommendations are approved via the ‘alternative approval 
process’ (AAP), a fast-track approval procedure developed in the interests of delivering standards 
to market in the time-frame demanded by the ICT industry. This new procedure was introduced in 
2001 when ITU-T conducted a major overhaul of its standards-development procedures, streamlining 
approval procedures and yielding an estimated 80-90 per cent reduction in the time taken to approve 
an ITU-T Recommendation.112 


In both TAP and AAP, the ‘last call’ phase is a four-week period in which comments can be submitted 
by Member States and Sector Members. If no comments other than editorial corrections are received, 
the ITU-T Recommendation is considered approved. However, if any comments identify issues in need 
of further work, the study group chairman, in consultation with TSB, initiates a comment resolution 
process involving the experts concerned. A revised text is then posted to ITU-T’s website for an 
‘additional review’ period of three weeks. If no significant comments are received, the revised ITU-T 
Recommendation will be approved. If received comments point to issues in need of further work, the 


112 Until the mid-1990s, ITU standards required, on average, between two and four years to be approved and published, but can today 
be approved in an average of two months or as little as five weeks through AAP.
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draft text and all accompanying comments are sent to the next meeting of the relevant study group for 
further discussion and possible approval. 


In cases where comments are received during the last call but the study group chairman sees that there 
is insufficient time for comment resolution and an additional review period, the draft Recommendation 
and unresolved comments may be sent directly to the next meeting of the study group for resolution 
and agreement.


Over the last decade, ITU approved between 183 and 326 new or revised ITU-T Recommendations 
each year, as illustrated by Figure 14-1.


 
Figure 14-1 – New and revised ITU-T Recommendations approved, 2000-2013


New and revised ITU-T Recommendations approved per year since 2000 


2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20120 2013
0


50


100


150


200


250


300


350


 







83Part I – Standards and standards development


Understanding patents, competition and standardization in an interconnected world


83


Understanding patents, competition and standardization in an interconnected world


Part IV – A closer look at ITU’s standardization activities and its patent policy


15. ITU-T/ITU-R/ISO/IEC Common Patent Policy and related 
Guidelines113 


Almost all SDOs have established policies governing the inclusion of patented technology in standards. 
The ITU-T/ITU-R/ISO/IEC Common Patent Policy was adopted in 2007, and recent work has targeted the 
development of measures to improve this policy. 


15.1 History and evolution 


ITU began discussing the issues associated with the inclusion of patented technology in its standards 
in the early 1970s, but as technology and business strategies evolved, the number of SEPs and their 
importance has grown in significance. The first version of an ITU patent policy was developed in 1985, 
based largely on best practices established by certain ITU-T study groups. Later, during the 1990s, it 
became apparent that the issues surrounding patents and standards were arising more frequently 
and becoming even more complex. In response, the ITU Director of TSB’s Ad Hoc Group on IPR was 
established as a forum for experts from the ITU membership and invited guests to provide input and 
guidance on these issues. 


Two other large, international SDOs – ISO and IEC – found themselves in a similar position and were 
also evaluating their IPR policies. Against the backdrop of increasing ICT convergence, the three 
organizations saw benefits to harmonizing their IPR policies and orchestrated this harmonization 
through their World Standards Cooperation (WSC) initiative. After considerable discussion, WSC 
announced in March 2007 that it had agreed a Common Patent Policy for ITU/ISO/IEC.114 


The ITU-T/ITU-R/ISO/IEC Common Patent Policy allows for companies’ innovative technologies to be 
included in standards as long as intellectual property is made available to all standards implementers 
on RAND terms and conditions.


15.2 Scope and key concepts 


The overriding objective of the ITU patent policy is ‘that a patent embodied fully or partly in a 
Recommendation/deliverable must be accessible to everybody without undue constraints’. 


IPR policies are usually either participation- or commitment-based. ITU’s policy, much like those of 
other large SDOs, is commitment-based. The policy encourages the early disclosure and identification 
of patents that might be essential to standards under development. As part of that disclosure, SEP 
holders are asked to provide a statement regarding their willingness to license their SEPs to standards 
implementers. The policy thus seeks to improve the efficiency of ITU standards development and 
avoid conflict stemming from patent-rights disputes. 


113 The comments made in this Section are based on the ITU-T/ITU-R/ISO/IEC Common Patent Policy and related Guidelines as they 
stood at 31 March 2014.  The opinions expressed herein are those of the authors and do not necessarily represent the views of the 
ITU. Nothing in this Section is to be considered as an authoritative interpretation of the ITU-T/ITU-R/ISO/IEC Common Patent Policy 
and related Guidelines as this publication is only intended for educational and informational purposes.


114 Although ITU, ISO and IEC share a common policy, parts of the policy are specific to each of the SDOs. 
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The harmonized ITU/ISO/IEC approach to the treatment of patents comprises:


 – Common Patent Policy for ITU-T/ITU-R/ISO/IEC (‘Patent Policy’).


 – Guidelines for Implementation of the Common Patent Policy for ITU-T/ITU-R/ISO/IEC (‘Guidelines’). 
These guidelines are intended to clarify and facilitate implementation of the Patent Policy.


 – Patent Statement and Licensing Declaration Form (‘Declaration Form’).


While the Patent Policy has remained unchanged since its adoption in 2007, the Guidelines and various 
declaration forms have been updated over time. 


This publication focuses on the Patent Policy, but ITU has also adopted Software Copyright Guidelines 
and Guidelines related to the inclusion of Marks which provide study groups with guidance in relation 
to the incorporation in standards of material under copyright or trademarks, service marks and 
certification marks. 


The Patent Policy, in keeping with most commitment-based IPR policies, has two main building blocks: 
disclosure rules, and licensing commitments. Disclosure refers to standardization participants’ alerting 
ITU of the existence of any patents or pending patent applications that might lead to a standard 
incorporating SEPs once approved. Licensing commitments are made in response to the request 
that SEP holders provide ITU with a declaration of their willingness to license SEPs to all standards 
implementers on RAND or RF terms. Such disclosures and licensing commitments are effected through 
ITU’s Patent Statement and Licensing Declaration Form.


15.3 Disclosure of SEPs 


The general disclosure rule in the Patent Policy reads: ‘[A]ny party participating in the work of ITU, ISO 
or IEC should, from the outset, draw the attention of the Director of ITU-TSB, the Director of ITU-BR, or 
the offices of the CEOs of ISO or IEC, respectively, to any known patent or to any known pending patent 
application, either their own or of other organizations’. The Guidelines further explain that information 
should be provided ‘in good faith and on a best-effort basis’ but there is no requirement that participating 
patent holders conduct patent searches in order to make more definitive disclosures. 


As disclosure is encouraged early in the standards-development process, before the text of a standard 
matures, it is very possible that disclosed patents will not be essential to the final version of a standard. 
This uncertainty is magnified by the possibility that disclosed patent applications will have their scope 
narrowed during the patent prosecution process, resulting in the granted patent not being essential 
to the standard. There is also the risk that the final version of a standard will differ substantially from 
earlier versions, thereby covering patents or pending patent applications not initially considered 
relevant to a standard under development. These limitations are the result of a trade-off made by the 
Patent Policy: to seek disclosures late in the standards-development process might result in higher 
‘quality’ disclosures, insofar as there will be a higher likelihood of disclosed patents actually being 
standard-essential; however, at this stage, undesirable consequences can result from the discovery 
that patented technology is not available on the sought RAND or RF terms. 


ITU receives several dozen patent declarations each year in response to its disclosure rules, an 
increasing number of which come from Asia (see Figure 15-1). When considering these numbers, it 
is important to note that a single declaration can sometimes identify hundreds of patents believed 
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to be essential to a standard under development. Moreover, as ITU allows parties to submit ‘blanket 
declarations’, some declarations will not specify whether they relate to a single patent or to a large 
patent portfolio. 


Figure 15-1 – Number of patent declaration statements by regional origin, 2000-2013 
Patent Statements_2000-2013   
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Note: No patent declarations received from Africa, Australia or South America. 


To whom does the disclosure rule pertain?


The disclosure rule pertains to any party participating in ITU standardization work. This encompasses 
work undertaken in study groups and their subordinate groups or other expert groups of ITU-T and 
ITU-R, as well in countries’ processes to determine national positions on draft ITU standards. Parties not 
participating in ITU standardization work may also disclose potential SEPs, but are under no obligation 
to do so. 
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Disclosure of another party’s patents


ITU’s SEP disclosure process does not confine itself to patents owned by companies making 
disclosures. The Patent Policy also encourages disclosures of SEPs ‘of other organizations’. It is often 
difficult for a company to assess whether other companies own potential SEPs, but such information 
is very relevant to the work of ITU, especially if the identified SEP owner is not a participant in ITU 
standardization work and is thus not itself subject to any disclosure obligations. If a ‘third party’ is 
reported to own a potential SEP, ITU will ask the company in question if it agrees with the analysis that 
its patent(s) might become standard-essential and whether it is willing to submit a Patent Statement 
and Licensing Declaration Form. However, if the third-party company is not a participant in the ITU 
standardization process, it is under no obligation to respond.


At what point in time should disclosure occur?


The Patent Policy encourages early disclosure, stating that disclosure should be made ‘from the outset’, 
and the related guidelines offer more extensive guidance in this respect. If not from the outset, given 
that the first draft of a standard might be too vague or substantially different from the final standard, the 
Patent Policy’s wording implies that disclosure should be made as early as possible during a standard’s 
development. Disclosures made early in the process provide study groups with key information that 
could affect the future course of a standard’s development, also giving ITU time to determine whether 
holders of potential SEPs are willing to grant licences to their patented technology should their patents 
be found essential to an approved standard. 


Disclosure after approval of a standard


If, after a standard is approved, a participant becomes aware that it holds SEPs or that it has filed patent 
applications which could result in SEPs, that participant should still make a disclosure. Disclosures 
should be made whenever a party participating in the standardization process becomes aware that it 
holds SEPs or potential SEPs. 


How disclosures are made 


A participant must use a pre-defined declaration form to make a disclosure, sent to the Director of TSB 
or BR (see Figure 15-2). This form helps to populate patent information databases with clear, consistent 
information. Attention should be given to supplying contact information that will remain valid over 
time. In particular, multinational companies are especially encouraged to provide the same contact 
information on every declaration form they submit. 


Chairmen of study groups and their subordinate groups, or other expert groups of ITU-T and ITU-R, will 
ask during meetings whether participants have knowledge of any potential SEPs. Responses will be 
recorded in the meeting’s report, but disclosures must also be made officially, using the declaration 
form.
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Figure 15-2 – Extract from the Patent Statement and Licensing Declaration Form, 
in which a submitter selects licensing options


Licensing declaration:


The Patent Holder believes that it holds granted and/or pending applications for Patents, the use of which would be 
required to implement the above document and hereby declares, in accordance with the Common Patent Policy for 
ITU-T/ITU-R/ISO/IEC, that (check one box only):


1. The Patent Holder is prepared to grant a Free of Charge license to an unrestricted number of 
applicants on a worldwide, non-discriminatory basis and under other reasonable terms and conditions to 
make, use, and sell implementations of the above document.


Negotiations are left to the parties concerned and are performed outside the ITU-T, ITU-R, ISO or IEC.


Also mark here __ if the Patent Holder’s willingness to license is conditioned on Reciprocity for the above 
document.


Also mark here __ if the Patent Holder reserves the right to license on reasonable terms and condi-
tions (but not Free of Charge) to applicants who are only willing to license their Patent, whose use 
would be required to implement the above document, on reasonable terms and conditions (but not 
Free of Charge).


2. The Patent Holder is prepared to grant a license to an unrestricted number of applicants on a 
worldwide, non-discriminatory basis and on reasonable terms and conditions to make, use and sell imple-
mentations of the above document.


Negotiations are left to the parties concerned and are performed outside the ITU-T, ITU-R, ISO, or IEC.


Also mark here __ if the Patent Holder’s willingness to license is conditioned on Reciprocity for the above 
document.
3. The Patent Holder is unwilling to grant licenses in accordance with provisions of either 1 or 2 
above.


In this case, the following information must be  provided to ITU, and is strongly desired by ISO and IEC, 
as part of this declaration:
 – granted patent number or patent application number (if pending);


 – an indication of which portions of the above document are affected;


 – a description of the Patents covering the above document.


Free of Charge:  The words “Free of Charge” do not mean that the Patent Holder is waiving all of its rights with 
respect to the Patent.  Rather, “Free of Charge” refers to the issue of monetary compensation; i.e., that the Patent 
Holder will not seek any monetary compensation as part of the licensing arrangement (whether such compensation 
is called a royalty, a one-time licensing fee, etc.).  However, while the Patent Holder in this situation is committing 
to not charging any monetary amount, the Patent Holder is still entitled to require that the implementer of the same 
above document sign a license agreement that contains other reasonable terms and conditions such as those relating 
to governing law, field of use, warranties, etc.


Reciprocity:  The word “Reciprocity” means that the Patent Holder shall only be required to license any prospective 
licensee if such prospective licensee will commit to license its Patent(s) for implementation of the same above docu-
ment Free of Charge or under reasonable terms and conditions. 


Patent: The word “Patent” means those claims contained in and identified by patents, utility models and other 
similar statutory rights based on inventions (including applications for any of these) solely to the extent that any such 
claims are essential to the implementation of the same above document. Essential patents are patents that would be re-
quired to implement a specific Recommendation | Deliverable.
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15.4 Licensing commitments for declared SEPs 


The Patent Policy seeks commitments from owners of disclosed SEPs that they will license their SEPs 
to standards implementers on RAND or RF terms. 


Disclosures and licensing commitments are made using the same Declaration Form. Participants 
and members are obligated to submit this form.115 Owners of disclosed SEPs also have the freedom 
to indicate that they are unwilling to license their SEPs on the sought RAND or RF terms. Such a 
decision has significant impact on the development of a standard – making it necessary to remove 
features demanding the use of the particular patented technology, or sometimes to withdraw work on 
a standard entirely – but one of the chief purposes of a patent policy is to make such positions known 
early, allowing time for appropriate measures to be taken in response. Fortunately, refusals to submit 
licensing commitments are rare, as can be seen in Figure 15-3. 


Figure 15-3 – Type of received licensing commitments, by year Declared licensing options since 2000
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115 Third parties, however, are not obligated to submit such a form, even if ITU requests them to do so: SDO policy is simply not 
binding on such third parties. 
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Commitment to license on royalty free (RF) terms 


The first selection box in Figure 15-2 provides the exact text of an organization’s commitment to license 
their potential SEPs on RF terms (the document refers to RF as ‘free of charge’, which has the same 
meaning). The text notes that, despite the commitment to free-of-charge licensing, SEP licences can 
be granted ‘under other reasonable terms and conditions’. The Declaration Form includes a definition 
of the term ‘free of charge’, which explains that the patent holder does not waive all rights with respect 
to its patent, and is still entitled to require that standards implementers ‘sign a licence agreement that 
contains other reasonable terms and conditions such as those relating to governing law, field of use, 
reciprocity, warranties, etc.’ However, owners of potential SEPs are not permitted to stipulate other 
terms and conditions not compatible with RAND. This approach is also known as RAND-RF or RAND-
zero. 


The SEP holder has the opportunity to use a checkmark to indicate that their willingness to license 
implementers is conditional upon ‘reciprocity’ in terms of others’ granting licences to SEPs relevant to 
the specified standard. This is intended to prevent a standards implementer from obtaining a licence 
from the SEP holder while in parallel refusing to grant licences to their own SEPs in relation to the same 
standard. Having a licence conditioned on reciprocity means that the SEP holder will only be required 
to license a standards implementer if that implementer agrees to license its own SEPs for the same 
standard on RF or RAND terms. When making a general commitment to license implementers on RF 
terms, the SEP owner also has the opportunity to use a checkmark to indicate that it will instead offer a 
RAND licence (not ‘free of charge’) to any implementers only willing to offer a reciprocal royalty-bearing 
RAND licence. 


Commitment to license on RAND terms 


The second selection box in Figure 15-2 provides the exact text of an organization’s commitment to 
license their potential SEPs on RAND terms. In contrast to RF commitments, SEP owners making RAND 
commitments reserve the freedom to require royalty-bearing licences (that is, demanding monetary 
compensation from licensees). 


Just as with RF commitments, the SEP holder has the opportunity to use a checkmark to indicate that 
its willingness to license implementers is conditional upon ‘reciprocity’ in terms of others’ granting 
licences to SEPs relevant to the specified standard. 


No willingness to license 


The last selection box in Figure 15-2 provides the exact text of an organization’s refusal to commit 
to licensing their potential SEPs on RF or RAND terms. Regardless of whether the patent owner is 
unwilling to license SEPs or only willing to license SEPs on terms other than RF or RAND, the availability 
of licences as desired by ITU is not achieved. In such cases, ITU requires116 that the patent holder 
provide the following information as part of the Declaration Form: 


 – Granted patent number or patent application number (if pending) 


 – An indication of which portions of the standard are affected


 – A description of the patents essential to the standard. 


116 Again, strictly speaking, ITU cannot require such a thing from third parties not bound by its policies. However, if a third party 
believed to own SEPs is not willing to submit this form, ITU becomes aware of the possible lack of licences on the desired terms 
and can take appropriate steps in response. 







90 Part I – Standards and standards development


Understanding patents, competition and standardization in an interconnected world


90 Part IV – A closer look at ITU’s standardization activities and its patent policy


Understanding patents, competition and standardization in an interconnected world


In addition, ITU requires that the patent holder fill out the table on the third page of the Declaration 
Form to identify the titles of the relevant patents or patent applications as well as their status (granted 
or pending), country and number. ITU requires this additional information in order to inform the relevant 
study groups and their subordinate groups, or other expert groups of ITU-T and ITU-R, to ensure that 
appropriate action can be taken in response. Such action will generally include a review of the affected 
Recommendation or its draft to remove the cause of the refusal to license potential SEPs, or to examine 
and clarify the technical considerations causing the refusal. 


A patent holder may not modify the Declaration Form


Patent holders submitting a Declaration Form are not permitted to include additional provisions, 
conditions or modifications over what is provided for by the options on the Declaration Form. The 
patent holder must check a box corresponding to one of the three options offered by the Declaration 
Form, and may check sub-options, if applicable. 


A patent holder may submit multiple Declaration Forms


A patent holder may submit multiple Declaration Forms for the same Recommendation if: 


 – The patent holder wishes to identify several patents and would like them classified according to 
different options on the Declaration Form; or, 


 – The patent holder wishes to classify separate aspects of a complex patent according to different 
options on the Declaration Form. 


A Declaration Form, once submitted, is irrevocable


The licensing commitment embodied by the Declaration Form remains in force unless it is superseded 
by another Declaration Form containing more favourable licensing terms and conditions from a 
licensee’s perspective. In other words, a patent holder can:


 – Change its licensing commitment from option 3 to option 1 or 2;


 – Change its licensing commitment from option 2 to option 1; or, 


 – Un-check one or more sub-options contained within either option 1 or 2. 


However, obvious errors such as typographical mistakes in a standard or patent reference number can 
be corrected at any time. 


The General Patent Statement and Licensing Declaration Form


In addition to the ‘Patent Statement and Licensing Declaration’ form, ITU also has a ‘General Patent 
Statement and Licensing Declaration’ form (‘General Form’). The General Form gives patent holders 
the ability to make a general licensing declaration in relation to patent-protected material contained 
within any of their contributions to ITU standardization work. By submitting a General Form, patent 
holders declare their willingness to license any eventual SEPs arising as a result of their contributions’ 
proposals being reflected in Recommendations. The General Form includes two options similar to the 
first two options on the Declaration Form, but differs from the Declaration Form in that it applies to any 
Recommendation rather than one specifically. 
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The General Form is  not  a replacement for the Declaration Form in the case of a specific Recommendation. 
A patent holder having already submitted a General Form should also submit a Declaration Form for 
potential SEPs relevant to a specific Recommendation.


It is also important to note that the General Form does not imply SEP disclosure. Companies can 
submit this form even if they do not believe that they own potential SEPs. It differs from the Declaration 
Form in this respect, which does imply disclosure of what is believed to be a potential SEP. 


Like the Declaration Form, once a General Form has been submitted, it becomes irrevocable. A General 
Form remains in force unless it is superseded by another General Form containing more favourable 
licensing terms and conditions from a licensee’s perspective (such as a move from RAND to RF, for 
instance). 


Transfers and assignment of declared SEPs


A patent holder participating in ITU standardization work that assigns or transfers ownership or control 
of declared SEPs is required to make reasonable efforts to notify the assignee or transferee of related 
licensing commitments. In addition, if that patent holder identified specific patents to ITU, they must 
have the assignee or transferee agree to be bound by the same licensing commitments for the same 
patent(s). If that patent holder did not identify specific patents to ITU, they must make reasonable 
efforts to have the assignee or transferee agree to be bound by the same licensing commitment 
for the same patent(s); however the patent holder is not required to conduct a patent search. By 
complying with these requirements, the patent holder discharges its obligations in relation to its 
licensing commitments after the transfer or assignment of the patents.


ITU’s Patent Information database


ITU maintains a publicly available ‘Patent Information’ database composed of information communicated 
to ITU by means of Declaration Forms and General Forms submitted by patent holders. Cover sheets of 
all new and revised ITU-T and ITU-R Recommendations, where appropriate, urge users to consult the 
ITU Patent Information database. 


ITU does not guarantee the accuracy or completeness of the Patent Information database, as it only 
reflects information communicated to ITU. Inaccuracy or incompleteness could occur for several 
reasons: 


 – Declaration Forms might relate to patents not found to be essential


 – Participants might not be aware that they own SEPs


 – SEP holders might not be participating in the ITU standardization process. 


The Patent Information database is thus best viewed as a means of raising flags that alert study group 
participants and standards implementers to the possibility that certain patent holders may own SEPs 
for which they have made licensing commitments. In the interests of maintaining an up-to-date ITU 
Patent Information database, patent holders should inform ITU of any changes or corrections to any 
previously submitted Declaration Forms or General Forms, especially with regard to the contact details 
provided.


ITU is not involved in evaluating a patent’s relevance, nor is it involved in evaluating a patent’s essentiality 
in relation to any Recommendations. 
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Conduct at meetings


Study groups and their subordinate groups, or other expert groups of ITU-T and ITU-R, will consider 
information relating to potential SEPs as part of their standardization efforts. However, these groups are 
not permitted to take any position regarding the essentiality, scope, validity or specific licensing terms 
of disclosed patents. The details of the arrangements arising from SEPs, such as specific licensing 
terms or royalties, are the responsibility of the parties involved.


ITU will not interfere with negotiations nor settle disputes


ITU will not interfere with licensing negotiations between SEP holders and standards implementers, 
nor will it engage in settling any disputes between such parties. All licensing negotiations and dispute 
resolutions are the responsibility of the parties involved. 


15.5 Recent steps aimed at improving the Common Patent Policy 


The TSB Director’s Ad Hoc Group on IPR plays an advisory role to the Director of TSB on questions of 
relevance to patents’ inclusion in standards, aiming to protect the standardization ecosystem, clarify 
its patent policy and limit abuse of the system.


The Ad Hoc Group was formed in the early 1990s, and has served ITU’s membership well for more 
than 20 years, assessing information drawn from the collective input of industry participants to submit 
insightful feedback and numerous proposals leading to the development and amendment of ITU’s 
patent policy and related guidelines.


ITU organized a high-level Patent Roundtable in October 2012117 – assembling industry players, 
regulators, patent offices, government representatives and experts in intellectual property law – to 
examine the effectiveness of RAND-based patent policies and to explore possible solutions to the 
challenges posed by the interplay of the standards and IPR systems.


The Patent Roundtable came in response to concerns raised by competition authorities, particularly in 
the US and Europe, regarding the increase in standards-related patent litigation in the ICT industry as 
well as the possible use of SEPs to exclude competitors from a market.


Regulators had also expressed concerns regarding the possible use of SEPs to pressure standards 
implementers into accepting higher royalties in bilateral licensing negotiations – also referred to as 
patent hold-ups – an act which undermines the aims of RAND-based patent policies to the disadvantage 
of standards implementers, hurting consumers, who ultimately shoulder these higher costs.


As a result of the Patent Roundtable, the TSB Director requested the TSB Director’s Ad Hoc Group 
on IPR to begin an accelerated series of meetings in an effort to produce a recommendation aimed 
at providing high-level principles clarifying the meaning of ‘reasonable’ in the RAND context and the 
conditions under which companies that have made RAND commitments should be allowed to seek 
injunctive relief. 


117 ITU Patent Roundtable, Geneva, Switzerland, 10 October 2012: http://www.itu.int/en/ITU-T/Workshops-and-Seminars/patent/Pages/
default.aspx. 
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Questions for consideration


Part I:


1. What would you consider the most important benefits of standardization? What would be the 
most dangerous risks from over-standardization in a specific sector? 


2. What would you consider the most important elements of ‘openness’ in industry standards? 


3. In your opinion, which types of standards are the primary drivers of innovation? 


4. What should be the criteria for evaluating the ‘success’ of a standard? 


Part II:


1. Why is the relationship between patents and standards the subject of debate?


2. Why do companies contribute their technology to SDOs?


3. How do SDOs strike a balance between the interests of patent holders and implementers of the 
standard?


4. Name and explain three specific issues arising from the incorporation of patents in standards.


Part III:


1. What are the main purposes of the IPR system?


2. What are the main purposes of competition law?


3. How are the IPR system and competition law relevant to the ICT standardization ecosystem?


4. What are the main challenges faced by the IPR system and competition law in relation to the aims 
of ICT standardization?


Part IV:


1. What are the key elements of the ITU-T/ITU-R/ISO/IEC Common Patent Policy?


2. What are the principal benefits of this Patent Policy? What are the risks attached to its provisions?


3. Does ITU take part in licensing discussions between SEP holders and implementers? Why?
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