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Preface

In this dissertation, we present four empirical papers:

[J Research paper1:

=  Delcamp, H. "Essential Patents in Pools: Is Value Intrinsic or Induced?"

e Revise and resubmit (2nd round), Review of Industrial Organization

* Paper presented at:
o 2010 European Academy for Standardization conference

[J Research paper 2 :
= Delcamp, H. "Are patent pools a way to help patent owners enforce their rightse"

* Paper presented at:
o Sixth bi-annual Conference on The Economics of Intellectual

Property, Software and the Internet, Toulouse School of Economics

o 2010 Intertic Conference on Competition in High Tech Markets

O Research paper 3 :
= Baron, J., Delcamp, H. "The strategies of patent infroduction into pools"

e Paper presented at:
o 2010 European Policy for Intellectual Property Conference

o 2010 European Association for Research in Industrial Economics

Conference
o 2010 European Academy for Standardization Conference

O Research paper4:
= Delcamp, H., Leiponen, A. "Innovating standards through informal consortia: the

case of wireless telecommunications”

* Paper presented at:
o 2011 National Bureau of Economic Research conference on

Patents, Standards and Innovation
o 2011 European Policy for Intellectual Property Conference

o 2011 Intertic Conference on Innovation, Competition and the

New Economy
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Furthermore, my research work engendered other articles. These papers will not be presented
in the body of this thesis as they are not wholly focused on the subject or due to their

methodological aspect. However, these papers are available on demand:

= Baron, J., Delcamp, H. "The creation and growth of I.C.T. pools"

* Underreview, Telecommunications policy

= Baron, J., Delcamp, H. "Assessing Indicators of Patent Quality: Complex vs Discrete
Technologies"
e Forthcoming, Scientometrics
* Paper presented at:

o 2010 EPO Patent statistics for decision makers Conference

= Delcamp, H., Méniere, Y. "RAND, Reciprocity and cross-licensing"

« Underreview, European Journal of Law and Economics
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Résumé

Cette theése s'intéresse aux mécanismes de coordination créés autour des projets de
standardisation technologique. Nous analysons plus particulierement les standards
technologiques développés dans les secteurs des technologies de I'information et de la
communication (3G...) et deux types de mécanismes de coordination particuliers que sont
les patents pools et les consortiums technologiques. Un patent pool est un regroupement de
détenteurs de brevets visant a permettre la négociation d'une seule licence pour plusieurs
brevets essentiels a I'implémentation d'un standard technologique. Un consortium est un
regroupement d’entreprises, intéressés par le développement d'un standard commun, visant
a discuter et promouvoir certaines spécifications technologiques en amont du processus
officiel de standardisation. Les patent pools et les consortiums ont fait I'objet de nombreux
travaux empiriques et théoriques. Ces travaux soulignent notamment le risque collusif existant
au sein de ces organisations (Lerner and Tirole, 2004; Brenner, 2008) ou I'instabilité de ce type
d'accord en raison du risque de free-riding (Aoki and Nagaoka, 2004; Brenner, 2009; Choi,
2010; Dequiedt & Verasevel, 2007; Léveque and Méniere, 2011). Cependant, I'interaction
entre ces organisations et I'innovation a été peu étudiée empiriquement. L'objectif de cette
these est de combler ce manque en analysant I'impact de ces mécanismes de coordination
sur les incitations & innover et les stratégies d'innovation des entreprises participantes. Il est
essentiel d'apporter des résultats empiriques sur ces questions car I'impact de ces accords

sur I'innovation pourrait justifier leur désirabilité sociale.

Cette thése est constituée de quatre articles économétriques. Les principales conclusions de
ces quatre articles sont présentées en début de chague chapitre. En outre, notre travail de
recherche a engendré trois autres articles en attente de publication. Ces articles ne sont
toutefois pas présentés dans le corps de cette thése en raison de leur aspect

méthodologique. lls sont cependant disponibles sur demande.
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Introduction

1. Context

Standards are technical norms or requirements, such as GSM or UMTS, established and
implemented collectively by several companies to enable interoperability between their
components and products. Although standards exist in many sectors, they are especially
frequent in Information and Communication Technology (hereafter ICT) industries, where
interoperability is a fundamental requirement for successful communication. In the current
context of convergence between IT and media industries, interoperability between all types
of data formats and electronic devices matters more than ever. Indeed, agreeing on
common specifications allows ICT firms to achieve interoperability between their products
and economies of scale in their manufacturing — two powerful leverages to foster diffusion of
innovations.

There are several ways to achieve interoperability. A dominant standard may be proprietary,
privately owned and not officially approved by an independent standards body (i.e. iTunes,
Windows, Skype...), but the most frequent modes of standardization consist of open
standards that can be defined as not privately controlled with a publicly available repository.
In ICT industries, such open standards have ftraditionally been defined cooperatively by
industry players within Standard Setting Organizations (SSOs) such as the International
Standards Organization (ISO), International Telecommunication Union (ITU) or European
Telecommunications Standards Institute (ETSI).

During the last years, ICT standards have evolved from mere coordination on common
specifications to the joint development of complex technology projects. For example, the
third generation project (hereafter 3G) for mobile telecommunications includes different
technologies mainly from the Universal Mobile Telecommunications System project (UMTS)
and from the CDMA2000 project.

17



New generations of standards tend to embody more components and functionalities. For
instance, wireless mobile telecommunication standards have evolved from analogical voice
communication to comprehensive digital standards also allowing the transfer of video, email,
photography, music, GPS or internet.

Furthermore, they embody an increasing number of patented elements. Rysman and Simcoe
(2008) confirm this assertion with an analysis of a sample of 1664 intellectual property
disclosures made over 34 years in four major SSOs!'. The number of intellectual property
disclosures increased from 1 in 1981 to 125 in 20042. Besides the rising technical sophistication
of standards, this tfrend is due to the use of patents for a broader set of strategic motives
(Blind et al., 2006) and more aggressive patenting strategies of firms (Blind & Thumm, 2004;
Simcoe et al, 2009) who seek to derive revenue from their patents incorporated in
technological standards. As such, intellectual property rights thus represent a key strategic
stake for companies involved in standard-setting activities.

Standards and patents were thus bound to meet, staging a clash between conflicting logics.
On the one hand, standards are industry-wide public goods, developed by and for the
industry players. To be widely adopted, they should be accessible to all at a minimal cost. On
the other hand, patent law is meant to foster innovation by conferring inventors a temporary
legal exclusivity. Its incentive power precisely lies in the profit innovators can derive from
restricted access. These incentives are particularly high for patent holders partficipating in ICT
standards as the downstream markets are characterized by demand-side economies of

scale3

In order to overcome this opposition, industry players have designed new ways to develop
standards and bring them to the market, thereby perpetuating the spirit of cooperation
which is inherent to standard setting while preserving sufficient profit for innovators. In this
respect, patent pools, which can be defined as ad hoc cooperative agreements in order to
grant a single license for patents essential to the dissemination of a technology, are

particularly interesting.

Patent pools have existed since the mid-19t century. The first known patent pool, the sewing
machine combination, was created in 1856 (Lampe & Moser, 2010). However, patent pools
became again a topic of interest in recent years, as they are particularly adapted to reduce

problems especially prevalent in high tech sectors4. Thereby, whereas patent pools are not

! the American National Standards Institute (ANSI), the Institute for Electrical and Electronic Engineers
(IEEE), the Internet Engineering Task Force (IETF), and the International Telecommunications Union (ITU)

2 This trend is also verified in Europe. For instance, the number of intellectual property rights declarations
at ETSI rise from 33 in 2001 to 176 in 2010.

3 A market with demand-side economies of scale or network effects is a market in which the value of a
product or service increases with the number of users

4 Such as the patent thicket problem that was first defined by Shapiro (2001) as a “"dense web of
overlapping intellectual property rights that a company must hack its way through in order to actually
commercialize new technology”
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only created around a standardization process, one can observe a greater importance of
these organizations around formal ICT standardization processes. It is now widely recognized,
by both practitioners and antitrust authorities®, that patent pools help to reduce the cost of

royalty stacking.

Patent pools are playing an increasingly important role in the modern economy as they
accompany the development of High-Tech sectors. BluRay or DVD players, smartphones or
digital TV receivers all incorporate proprietary technology that is licensed through patent
pools. For instance, Clarkson (2004) indicates that the value of products produced under pool

licenses exceeds 100 billion US dollar per year on the US market.

This growing importance of both technological standards in the modern economy and
intellectual property issues have made patent pools, particularly used around formal ICT
standardization projects, a major subject of debates, controversies and researché. Patent
pools are particularly attractive to study as they are a way to answer, at the same time, to
two different objectives: conferring patent owners a temporary legal exclusivity while

allowing a large diffusion of the technology by reducing the cost for the producers.

2.  Justification

This thesis is mainly dedicated to patent pools. We chose to work more precisely on two
qguestions: what are the main incentives for the different stakeholders to participate and what
are the consequences of these arrangements on upstream markets for technologies

especially on the patent holders’ incentives to innovate.

The first question is fundamental as the theoretical literature on patent pools appears to be in
confradiction with the recent success of patent pools, especially in ICT industries. Indeed, the
theoreftical literature predicts the instability of big patent pools due to the incentives for
patent holders to free-ride (Aoki and Nagaoka, 2004; Brenner, 2009; Lévéque and Méniere,
2011). However, we can observe in practice an important number of patent pools with very
little failure. For instance, Lerner, Strojwas and Tirole (2007) identify 125 patent pools, created
from 1856 to 2001. Baron and Delcamp (2010) underline that the vast majority of pool
launches, in their sample of 52 current ICT pools, were successful and reached the step of

commercializing licenses.

5 See forinstance the MPEG 2 Business Review Letter issued by the U.S. Department Of Justice available
at: hitp://www.justice.gov/atr/public/busreview/215742.pdf

¢ See forinstance Gilbert (2004) for an historical review of judicial decisions and controversies on patent
pools.
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This difference between theory and practice appears particularly striking and prompted us to
ask ourselves the existence of other incentives (not related to royalties) for patent holders to

participate in pools. This questioning is at the center of the two first papers of this thesis.

In the first one, we analyze the quality of patents included in pools and highlight that pools
are able to attract good quality patents. This finding is important as the free-riding problem is
particularly important for holders of good quality essential patents that can more easily
license their rights outside the pool and thus benefit from the pools’ creation, without
reducing their level of royalties. Consequently, many economists (Layne-Farrar & Lerner, 2010)
suspect patent pools to include only low-quality patents and this could seriously call into

question the usefulness of these agreements.

The second paper targets the impact of pools on litigation strategies. This question has been
evoked in the literature (Gilbert, 2004) but this paper is the first, as far as we know, to question
empirically the link between pools and litigations. The results are interesting as they point out
incentives (related to the cost of the patents’ enforcement) for patent holders to participate
in pools that are not yet discussed in the theoretical literature, We especially underline that
the number of litigations strongly increase after the patent’s infroduction in the pool and that
this infroduction effect vary according to the size, structure and nature of the patent holder

and the pool.

We believe the second question, the impact of pools on upstream markets especially on
incentives to innovate, is needed to complete the findings on the social advantages and
drawbacks of patent pools and thus conclude on their desirability. Indeed, in spite of the
growing number and importance of patent pools and thus available data, there is so far little

research and very littfle empirical evidence on what theirimpacts on innovation are.

Patent pools have been widely studied in the economic literature but not their impacts on
upstream markets. From a game theory point of view, the conflicting objectives between
private and social interests in patent pools constitute an important field of research on
coalition building issues (Aoki and Nagaoka, 2004; Brenner, 2009; Choi, 2010; Dequiedt &
Verasevel, 2007; Léveque and Méniere, 2011). On a related topic, there is also a substantial
literature on the methods of royalty sharing within a standardization context (Swanson &
Baumol, 2005; Layne-Farrar, Padilla & Schmalensee, 2007). This issue is obviously of major
importance for the creation of a pool. For instance, the creation of a common pool for the
DVD technology failed due to the inability of patent holders to agree on the royalty sharing
rules. Layne-Farrar and Lerner (2010) are the first to analyze empirically the consequences of

the royalty sharing rule chosen by a pool on the characteristics of the members.
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From a competition economics standpoint, these arrangements are widely studied as they
could be used as a price-fixing mechanism by infroducing patents that are substitutes for
each other (Lermer and Tirole, 2004; Brenner, 2008). For instance, the Federal Trade
Commission charged Summit and VISX, two firms that conftrolled the market for laser eye
surgery, with a price-fixing conspiracy for the creation of a pool through a shell entity named

Pillar Point Partners.

Despite this important strand of literature, there is very little research dedicated to the link
between pools and innovation. The choice to focus more specifically on the innovation
aspect is based on several findings. We especially believe that the impact of patent pools on
innovation could be significant and probably at least as policy-relevant as the questions of

their consequences on licensing fees or competition.

Indeed, in practice, the overall patent licensing cost represents only a small share in the price
of the final good. Most importantly, patent pools or other licensing agreements shape not
only the structure of the downstream market, but also the upstream technology markets
(incentives for patent holders fo innovate...). and the circumstances under which
technologies are developed and deployed. This question is of major importance to assess the
global welfare effect of patent pools and is not yet fully integrated in the normative analysis
of these organizations. This is due to the lack of research on the impact of pools on innovation
issues. This thesis will attempt to partially fill this absence of research. In the third paper of this
thesis, we will address this issue through a dynamic empirical analysis made possible by an
important data work that we will present in section 3. We will especially highlight that
incumbent members are able to infroduce patents of different characteristics (narrower,
more incremental and of poorer technological significance) than outsiders whishing o join

the pool.

Our work on the impact of pools on upstream technology markets led us to question the
presence of other cooperative agreements and their respective impact on innovation. The
last part of this dissertation especially targets the complementary question of technological
consortia. A fechnological consortium can be defined as an association of two or more firms”
with the aim of pooling their Research and Development (hereafter R&D) resources for

achieving a common technological project.

This complementary research is necessary to disentangle and emphasize the different effects
of these two cooperative agreements (pools and consortia) on the orientation of R&D
around a standardization project. The functioning and purposes of industry consortia are
different from patent pools. However, their influence on the patent holders’ incentives to

innovate together with their growing importance around standardization projects in ICT fields

7 Individuals or public organizations
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justifies our interest. We especially investigate the impact of industry consortia on upstream

markets especially on incentives to innovate and the orientation of R&D strategies.

From a more personal point of view, the cenftrality of patent pools and consortia at the
interaction of two important issues, that are innovation and standardization, made these

three years of thesis infellectually exciting and rich in research opportunities.

3. Methodology

The questions addressed in this thesis, as well as the positive standpoint adopted, naturally led
us to use an empirical approach. Using a dynamic econometric approach is absolutely
necessary to give new insights on these fact-based questions. This choice was reinforced by
the recent increase in the number of public data sources available on patent pools and
consortia that allow, by combination with more classical patent databases, to answer the

maijority of the questions presented above.

A key feature of this thesis is the addition of a dynamic outlook on pools and consortia.
Indeed, using Internet Archives, we were able to observe the evolution of patent pools (the
list of essential patents) and consortia over the full time-span since their creation. This
dynamic viewpoint is important as the failure to analyze the timing of their activity with
respect to R&D leads the existing theoretical research to fail fo account for the effects of
pools or consortia that are probably the most relevant, i.e. their effects on innovation

strategies.

In order to investigate empirically these questions, we use specific information on the
participation of firms to patent pools and consortia and combine these data with more

classical databases on patents.

The first three empirical papers presented are mainly based on a database constituted using
the websites of pools’ administratorss. This database consists of US. essential patents,
included in 8 different patent pools?. The patent numbers and the name of patent holders
were retrieved using the lists available on the websites of the pools'0. Using Internet Archives!!
we obtained this list of pool patents at different date over time. Comparing successive

patent lists allowed us to identify the date of infroduction. This database was completed with

8 Such as MPEG LA or Sisvel

? DVD3C, DVD6C, MPEG2, MPEG4 Systems, MPEG4 Visuals, AVC H/264, IEEE 1394 and DVB-T

10 www.mpegla.com (MPEG2, MPEG 4 Systems, MPEG4 Systems, AVC, IEEE 1394), www.dvdécla.com
(DVD6C), www.sisvel.com (dvb-t)

T www.archive.org
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data on the nature and structure of the firm'2 and with information on the patents’
characteristics'3. We also obtained information on litigations involving these patents using the

Stanford IP Litigation database.

In the second paper of this thesis, we develop a new indicator to analyze the technological
focus of the patents filed by patent pool members. This indicator assesses the focus of a
patent on a standard and is based upon the breadth of the essentiality claim. The patent
essentiality reports indicate the standard sections for which each patent is essential. The
summaries of these essentiality reports'4 indicate the sections and subsections of the standard
document for which the respective patent is essential. This new indicator is a count of these
sections and subsections corrected by the median of patents in the same pool. This indicator
has been used to assess the patent’s focus on the standard underlying the pool, controlling

for the breadth and generality of the patent itself.

These three papers on patent pools are thus based on the same pivotal database regularly
improved during my Ph.D thesis. These combinations of data represent an important part of
this work and added value of this thesis. Indeed, the different formats used in the databases
as well as the scattering of data across multiple sources required a large amount of data
mining and standardization. This database is probably, at this fime, one of the broadest and
most complete databases on pool patents mixing data on patents’ characteristics,

information on the patent holders and the timing of infroduction.

The econometric approaches used are quite homogeneous as we mainly use standard
panel-data methods (fixed effects estimation) to control for time-invariant unobserved

heterogeneity of members and patents.

The last paper presented in this thesis is based on the same type of database created using
the websites of the consortia. This paper relies on a combination of data on consortium co-
membership links between firms involved in the third-generation mobile standards and cross-
citations of patents filed by these participants. We gathered data on 16 000 patents declared
essential for the UMTS standard!S and merged these data with information on citations'é¢ and
on the identity of the cited patent holders!”. Next, we created a database on consortium
membership links between firms involved in the third-generation mobile standards. Similarly to

the pool database, we used Internet Archive to obtain data on the memberships of the

12 Size of the patent portfolio, number of employees, number of patents already included in the pool,
vertical integration

13 Using the NBER database, | obtained: The number of claims, forward and backward cites, patent
generality, technological class, grant and application year

14 Pyblicly available on the websites of the pools’ administrators

15 The projects included are : 3GPP, 3GPP release 7, 3GPP/AMR-WB+, UMTS, UMTS Release 5, UMTS
Release 6, UMTS Release 7, UMTS Release 8, UMTS/CDMA

16 ysing the NBER database

17 Using the EPIP database available at: hitp://www.epip.eu/datacentre.php
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patent holders (owners of the citing and the cited patents) in consortia in the ICT field from
2000 to 2005.

These databases are used to assess econometrically the effect of firms' participation in
consortia on the convergence (cross-citations) of subsequent inventions. We then created
different variables to captfure the patent holder’'s general level of participation in ICT
consortia from 2000 to 2005 and the direct connection between the holders of citing and

cited patents during the year in which the citing patent was applied.

The main empirical issue in this paper is fo disentangle the effects of participation in consortia
from the technological centrality of the firm in formal standards development. Indeed, it can
be argued that a patent is highly cited because of the patent holders’ participation in
consortia or because the patent is technologically central in the UMTS wireless system and
then its holder participate in many consortia. In order to control for this problem, we use data
on patent holders’ participation in the formal standards-development organization (3GPP).
We trace patent holders’ activities in formal 3GPP committees’® from 2000 to 2005 and create
a variable that equals the number of unique connections to other firms through these
committees. This variable allows us taking the centrality of the firm in formal standard setting
info account and thus enables us fo distinguish the direct effect of consortia on cross-

citations.

In this last paper, we also explore whether a quasi-experiment, a merger of a set of industry
consortia of mobile services, allows us to control for possible time-varying unobserved effects
and estimate a differences-in-differences model. This method was developed to increase the
robustness of the findings and to control for our main econometric concern in this research:
innovations emerging during the period of analysis might make firms more likely to both

aftend consortia and cite patents held by the central participants.

As presented in this section, this thesis is constituted of four econometric papers with different
findings on pools and consortia. The next section will present more precisely the results of the

four papers and discuss their interest in the current context.

4. Main findings

This section presents in detail the econometric results of the four papers of this dissertation. We
also emphasize their interest in the current context and controversies about patent pools and
industry consortia. Regarding the methodology, two papers have been readlized in

collaboration with other academics (Aija Leiponen, Associate Professor at Cornell University

18 Using the website http://www.3gpp.org/
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and Justus Baron, Ph.D. student at Cerna Mines ParisTech). These collaborations have been
very fruitful for my dissertation as they helped me to enhance my technical skills, fo address
new areas of research and to confront my ideas to other researchers working on the same

topics.

= On the stability of patent pools and incentives to participate

The main difficulty faced by patent pools, in practice, is to create sufficient incentives for
patent owners of essential patents to participate. Indeed, even if efficient and beneficial for
all interested parties, coalition building among patent holders to form a pool runs into free-
riding problems. Patent holders have strong incentives not to participate in order to get a free
ride by taking advantage of the opportunity to charge higher royalties for their patents. As
pools cut down the number of firms licensing independently their essential fechnology, they
allow each patent holder remaining outside to increase its profit. According to this reasoning,
the most desirable position is that of being the only outsider to a pool made of all the other

relevant patent holders (Aoki & Nagaoka, 2004; Léveque & Méniere, 2011).

This pessimistic theoretical view appears to be in contradiction with the recent success of the
pool business model. In fact, we observed an increasing number of pools especially in I.C.T.
industries. For instance, Baron & Delcamp (2010) identify 52 pools in activity in I.C.T industries!?.
Therefore, a new strand of theorefical literature has emerged taking more seriously the
dynamic features of patent pools and analyzing pool creation over fime and with respect to
patenting (Lianes & Trento, 2010).

The first two papers of our dissertation target this stability problem and the research gap

between theory and empirical evidence.

In the first one, we point out that, confrary to prevalent expectations on the subject, patent
pools are able to aftract essential patents of high technological significance. This finding is
important as it calls info question the real impact of the free-riding problem on the creation of
patent pools. Indeed, due to this free-riding problem, many economists (Layne-Farrar &
Lerner, 2010) suspect pools of including only low-quality patents. This paper seeks to inform
this debate, by assessing empirically the value of patents included in pools. In order to do so,
we disentangle the intrinsic value of the patents included from the induced value generated
by this inclusion. Our results suggest that pool patents have a higher infrinsic value, at the fime

of infroduction, than patents with similar characteristics not included in a pool. This result plays

19 See Baron & Delcamp (2010), The creation and growth of ICT pools (paper not included in the body
of this thesis)
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an important role in the current debate about the pools and their economic efficiency.
Indeed, it underlines that, contrary to what has been stated in the literature, patent holders

do not use pools to license poor values' patents.

The second paper highlights that there exist incentives for patent holders, to partficipate to
pools, which are not directly related to royalty sharing. We especially analyze two questions:
the patent holders’ incentives to litigate before and after infroduction of their patents in the
pool and the impact of this inclusion on the perceived characteristics of the patents by the
courts. We emphasize that the number of litigations, with the patent holder as a plaintiff,
strongly increases after the patents’ infroduction. We highlight a positive effect of the pools’
size, as measured by the number of members, on this infroduction effect. We argue that this
effect could be due to a transmission of information and thus increases the likelihood that the
infringement is detected by the patent owner. We also analyze other factors affecting the
incentives to litigate such as the size of the firm and whether the patent holder is af the same

time licensor and licensee of the pool.

To finish, we point out that the number of cases ended by settlement is higher after the
patents’ introduction in the pool. We argue that this effect could be generated by the
impact of the essentiality evaluation, realized by a third party expert, on the uncertainty

about the patent essentiality.

= On the impact of patent pools on innovation

On the policy issues, economists globally agree that pools in their contemporary form
decrease downstream licensing costs and increase consumer welfare. Nevertheless, the
major part of this analysis neglects the dynamics of innovation and pool formation. Indeed,
many patents are not only filed in expectation of a patent pool, but well after its creation?0,
The pools and their administrator thus play an increasingly important role in setting the

framework and incentives for subsequent research and development.

The effect of patent pools on subsequent innovation is of great importance and has an
impact on the total welfare effect of these organizations. However, this link between pools
and innovation has so far not been treated empirically. This main question drives my third
paper on patent pools. This paper is a joint work with Justus Baron (Ph.D. student at Cerna) in
which we analyze the patterns of patent infroduction into ICT pools, using data from major

contemporary patent pools.

20 See Baron & Delcamp (2010), The creation and growth of ICT pools (paper not included in the body
of this thesis)
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We analyze the impact of pool membership on the technological characteristics of patents
that are infroduced and highlight patterns of infroduction providing sufficient evidence for an

effect of pool membership on patenting strategies.

We stress that pool members are able to include narrower, more incremental and less
significant patents than outsiders. We also provide a frack to understand this result. Indeed, as
measured by the new indicator presented in the methodology section, experienced pool
members file patents that are more focused on the criteria of essentiality practiced by the

pool.

This is one of the first results underlining the assumption that patent pools not only have an
effect on the royalty level but also and more fundamentally on the underlying innovation.
These empirical results are important because they point out a balance between pools’
positive and negative effects. This paper stresses a potential negative effect, the incentives of
pool members to file narrow patents and thus potentially increase the patent thicket
problem. The interaction between these findings and the results of the first paper will be

thoroughly discussed in section 5.

= On the impact of consortia on coordination of subsequent innovation

Studying the impact of patent pools on the orientation of research and development led us
to question the existence of other coordination cenacles around the standardization process.
Formal SSOs are often perceived to be slow and bureaucratic. To accelerate the process,
sub-groups of firms create less formal upstream alliances or consortia. These consortia may
offer opportunities to simply discuss, test, or promote certain technologies, or they can be
used to actually develop technical standards that will later on be submitted to formal SSOs
for official approval. One can observe an increasing importance of such informal industry
bodies in ICT fields. For instance, Leiponen (2008) highlights the existence of no less than 10

consortia directly related to the 3G project.

The effects of these consortia have been debated in policy circles but there is a scarcity of
empirical evidence. Leiponen (2008) stresses that ICT firms' participation in such consortia
facilitates influencing standard-sefting outcomes, through change requests to ongoing
specifications, in formal standard-setting organizations. However, there is no evidence fo

date about a possible effect of consortia on coordination regarding subsequent innovation.
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The fourth paper of my dissertation analyzes the impact of cooperation in technology
consortia, by ICT firms, on subsequent innovation. This research has been conducted in
partnership with Aija Leiponen, Associate Professor at Cornell University and Imperial College
Business School. This research provides the first empirical evidence of the effect of
participation in consortia on the convergence of firms' innovation strategies. Our results
emphasize the role of consortia in enabling the coordination of innovation. We find that co-
membership of two firms in an informal technical consorfium significantly increases the

likelihood that they cite each other’s patents in subsequent UMTS essential patents.

For managers, the results show that participation in a variety of technical consortia enables
influencing not only standard specifications, as shown in earlier research (Leiponen, 2008), but

also peers’ innovation strategies.

5. Further comments on the link between pools and essential
patents

This part is dedicated to a discussion of our results on patent pools, especially on the link
between pools and patenting strategies. Our data work allowed us to obfain a complete
database of pool patents coupling information on the characteristics of these patents, the
identity of the holders and the timing of infroduction. These data allowed me to accomplish
two econometric papers, presented in this dissertation, on pool patents.

From a policy point of view, this work underlines some positive and negative effects of patent
pools.

On the one hand, we underline, in a first paper, that pools are able to attract good quality
patents and are not only used as a mechanism to bundle bad patents. This first finding is
interesting for policymakers as it underlines that pools can be considered as an effective way
fo license patents with a real technological significance and thus help to effectively reduce
the patent-thicket problem. It calls for a benevolent view on these agreements that are nof,
as sometimes stated in the literature, a way to bundle bad quality patents which could
deteriorate the consumer welfare.

On the other hand, the third paper presented point out some negative effects of pools on
patenting strategies of the members. Indeed, this artficle underscores that incumbent
members are able to include narrower, more incremental and less significant patents than
outsiders. We argue that these strategies are mainly generated by the existing incentives, for
patent holders, to increase their number of patents in order to raise their share of licensing
revenues. By diluting the returns on significant patents, these opportunistic patenting

strategies around pools (by incumbent members) are particularly problematic. In fact, they
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affect the return on innovation and thus, in a long-term view, the incentives for outsiders to
innovate. These opportunistic strategies also significantly increase the administrative costs of

patenting without yielding additional innovation.

This third paper thus balances the results of our first paper and helps to refine the findings.
Pools select patents that are, generally speaking, of higher technological significance than
non pool patents presenting the same characteristics (technological class, application
year....). Nevertheless, pools generate incentives leading fo “patent races” between
members and companies wishing fto join, resulting in the inclusion of narrow, more
incremental and less significant patents by incumbent members. Therefore, the selection of
patents, at the tfime of infroduction, allows pools to prevent the inclusion of bad quality
patents but this selection is more severe for outsiders wishing to join than for incumbent

members.

This “patenting race” significantly reduces the main interest of pools, which is to reduce the
social costs of patent thicket. Pools could even aggravate the patent thicket problem by
increasing the incentives for patent holders to multiply the number of patents very focused on

the underlying standard but very narrow and of poor technological significance.

However, this advantage of incumbent members probably generates incentives for patent
holders to join the pool prompftly after its creation. Indeed, being one of the first members

then becomes a clear advantage over competitors.
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Résumé chapitre 1: Brevets essentiels inclus dans les pools: La valeur est-elle

intrinséque ou induite?

Cet article analyse empiriquement la valeur, mesurée par les citations futures, d'un ensemble
de 1363 brevets essentiels inclus dans 9 pools différents. Nous constatons que les brevets
inclus dans les pools recoivent plus de citations que les brevets d'un groupe de coniréle
présentant les mémes caractéristiques (age, classe technologique..) non inclus dans un pool.
Nous analysons de maniere approfondie cette différence pour savoir si les brevets sont plus
cités au moment de l'introduction dans le pool ou si le pool a un impact positif sur le nombre
de citations futures. Nous démontrons que les brevets inclus dans un pool sont plus cités au
moment de l'intfroduction que les brevets du groupe de contrble présentant les mémes
caractéristiques. Ce résultat est important en pratique car il souligne que les pools de brevets
ne sont pas utilisés pour licencier des brevets de faible significativité technologique comme
cela peut parfois étre avancé dans la littérature. Cependant, cette différence ne provient
pas uniquement de la capacité des pools a sélectionner des brevets de haute significativité
technologique au moment de I'infroduction. En effeft, I'intfroduction dans le pool a un impact
positif significatif sur le nombre de citations recues par le brevet. L'infroduction dans un pool

tend donc également & augmenter la valeur des brevets.
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Research paper 1: Essential patents in pools: Is
value intrinsic or induced?

1. Introduction

Patent pools function as arrangements with the express aim of obtaining a single license for a
package of patents belonging to different owners. Since the late 1990s, patent holders have
used them chiefly to facilitate the adopftion of technology standards embodying a large
number of patented elements, such as the Digital Versatile Disc, or the MPEG video
compression format. Indeed, pools provide a means of cufting the fransaction costs of
licensing. They also prevent excessive royalty stacking due to coordination failure between
licensorss.

Despite these advantages, the formation of patent pool often generates problems in
practice. A patent holder may prefer to let the other ones form a pool, while keeping
freedom to charge high royalties for its own patents (Aoki & Nagaoka, 2004). Against this
background, many economists suspect pools of including only low-quality patents. Layne-
Farrar & Lerner (2010) argue, for instance, “"We might expect that firms with especially
valuable contributions to a standard (say, in ferms of crucial components for the standard)
would opt out of the patent pool since they are more likely to be able to negotiate higher
royalties for their patents undiluted by other less-valuable contributions.”

This paper seeks to inform this debate, by assessing empirically the value of patents included
in pools. Since many suppose pooling to facilitate licensing, one could expect patents o
become more valuable once pooled. Accordingly, one must disentangle the intrinsic value
of those patents included in a pool from the induced value generated by this inclusion.

The intrinsic value offers information about whether patents selected by pools were initially
more or less valuable than similar patents not included in the pool. This question holds
significance because it could call info question the usefulness of patent pools. Reasons exist
that support the belief that these organizations, in some cases, may harm competition.
Nevertheless, patent pools also offer economic advantages; however, if these organizations
cannot affract the valuable confributions of a standard, this greatly reduces these
advantages.

Second, the induced value effect may provide a better understanding of the incentives to
join patent pools. The induced value effect has two different sources. It provides a means of

assessing the reduction of the multiple marginalization problem engendered by the pools’
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creation and, therefore, the impact of the pool on the market of the standard. This effect not
only benefits the pool members but also?! the holders of essential patents not included in the
pool. Other benefits, however, accrue only to the pool members. Pooling offers a way to cut
transaction costs and, possibly to enhance strength of the patent22,

Working with a pool database consisting of 1,363 patents from 9 pools and a confrol
database of the same size formed with patents presenting the same characteristics
(application year and technological class), we use the number of forward citations for a
patent as a proxy of the patent’s value. Next, we analyze whether patents incorporated in
pools receive, on average, more citations. We identify the portions of patent citations that
come from the intrinsic value effect (the pool selects patents with more citations), and the
portions stemming from the induced value effect (a patent, having been infroduced info a
pool, sees an increase in the number of citations it receives). In order to accomplish this, we
follow the method used by Rysman and Simcoe (2008) in a paper dedicated to the disclosure
of patents within Standard Setting Organizations. We also ensure that our results are not
subject to any endogeneity problem by using an alternative control database constituted with
patents having the closest possible characteristics?® to our sample, and control for the results’

robustness using alternative methods?4.

Our results suggest that pool patents have a higher infrinsic value, at the time of introduction,
than patents with similar characteristics not included in a pool. We also show that the creation
of a pool increases the patent number of forward cites and induced value effect, and we
analyze in detail what generates this effect. Although the induced value effect we find
remains stronger than the intrinsic value effect, it does not appear uniformly across pools and

seems chiefly driven by one of them: the 1394 pool.

We have organized the remainder of this paper as follows. Section 2 reviews the literature on
essentiality and patents’ value. Section 3 explains the data collection process and presents
descriptive stafistics. Section 4 deals with the intrinsic and induced value effect of the pool.
Section 5 thoroughly analyzes both the infrinsic and induced value effect using data on the

standardization process in order to test the robustness of the results.

21 And probably even more.

22 As the International Telecommunications Standards User Group (1998) stressed, “[...] when a patent is
essential to a standard, it is converted into the equivalent of a ‘master patent’, even if it covers a
relatively minor and unimportant innovation”.

23 same technological class and subclass

24 Such as using data on the standardization process
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2.  Literature review: What is a standard and an essential patent?

Such formal or informal standardization bodies as consortia or standard developing
organizations conduct the standardization.2> The creation of a technological standard offers
many advantages to the consumer. On one hand, standardization allows consumers to
benefit inter alia from network effects. On the other hand, the creation of standards can also
engender adverse effects such as reducing consumers’ choices or enhancing a firm's control

over a market.

An organization2¢ commonly initiates the pool call for patents after the standards’ definifion
(see Baron & Delcamp, 2010-2). The pool includes patents essential to the standardized
technology and provides users the convenience of obtaining a single license for all patents in
the pool. The literature generally identifies two main economic benefits of patent pools:

reducing the transaction costs and avoiding the problem of multiple marginalization.

Nevertheless, patent pools may also carry perverse economic effects, including
anticompetitive behaviors. On parficular, one can use patent pools as a price-fixing
mechanism by introducing patents that are substitutes for each other (Gilbert, 2004; Lerner &
Tirole, 2004). Moreover, pools can foreclose competition by introducing a patent with a
substitute and excluding another substitute. In this case, users could choose not to license the
outside patent because the pool includes one of the substitutes. In order to avoid such
behaviors, some authors (Lerner & Tirole, 2004; Lerner, Strojwas & Tirole, 2007; Quint, 2006)
indicate that a pool must be formed solely of complementary essentfial patents and,
therefore, one must allow patents to be licensed independently outside the pool. Brenner
(2008) argues that compulsory individual licensing helps prevent anficompetitive behaviors
only under certain assumptions. As a main criteria for success for compulsory individual
licensing, patents included in pools should not have strong competition (strong substitutes)
from outside patents; otherwise the incentives to create another pool remain too strong fo

ensure pool stability.

After the creation of a pool, a patent holder may choose whether to bring its patent to the
pool. In practice, patent holders have little incentive to bring their patents to the pool, as they
can maintain a high level of royalties while benefiting from the decline of the overall royalty
rate engendered by the pools’ creation (Aoki & Nagaoka, 2004; Léveque & Méniere, 2010).
Llanes and Trento (2010) underscore that downstream inventors have higher incentives not to

participate. Layne-Farrar and Lerner (2010) test a couple of hypotheses on the incentives for

25 defined as the creation of a common and documented repository to harmonize the activities of a
sector

26 Patent pools are constituted by patent holders or by pool administrators such as MPEG LA or Sisvel,
whose principal business is 