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At the end of November 2017, the top managers of many high tech companies
around the globe were eagerly awaiting a policy document from the European
Commission. For months there had been an unprecedented amount of lobbying at
the Commission. It was argued that innovation was at risk, even European industry
as a whole, but the various companies stated their case for entirely different
reasons. What was this policy document about, which was causing such heated
debates? The document was about patents. In Europe alone we have over three
million patents and patent applications. But this long anticipated European policy
document was about a very specific category of patents, a type that confers on its
owners unusual powers and value. These patents, known as Standard Essential
Patents (SEPs), are at the heart of my own research at this university. I will come
back to this European Commission decision later on. 

This lecture starts with the topic of technical standards, and why I believe they are
important to a technical university like ours. Secondly, it will focus on intellectual
property, and the way it impacts technology development and innovation. This
naturally leads to a discussion on the intersection of technical standards and
intellectual property. Finally, a future research agenda is proposed. 

Introduction
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Technical standards are all around us, all day and every day, ensuring that the
things around us work the way we expect them to work. They are so much part of
our lives that we often even fail to notice they are there. So what is a standard?
The literature provides numerous definitions, but for the purpose of this lecture,
we will consider technical standards to be any established norm or requirement
regarding technical systems, leading to uniformity in some respect. This is usually
a document describing the features of a product, process, service, interface or
material. 

In ancient times, various cultures developed standards for weights and measures,
such as Mesopotamia in 3200-2800 BC, and ancient Egypt, where standards were
used for building the pyramids.1 The ancient Greeks, Romans and Chinese also
used standards to facilitate trade and ensure quality, especially where the
economy was growing beyond the local level. Later, standards became an
important way to ensure that different parts of a larger system would fit together,
could be built separately and be exchanged. We see examples in the fields of
shipbuilding and firearms. By the same token, standards are used to ensure that
trains can run across the entire European railway network, and that operators can
purchase trains in other countries (except Spain, which still has the incompatible
Iberian railway gauge on most of its network). Such standards are known as
variety reduction standards. Over time, standards were also increasingly
developed for ensuring safety, safeguarding quality, testing performance and
more. 

But perhaps the most important types of standards in society today are the ones
that emerged as recently as last century, known as compatibility standards. They
aim to ensure that elements in complex systems can interoperate. Examples are
standards for radio and television, for storing sound, pictures and movies (think of
MP3). Others are standards for mobile telecommunications, such as those used in
smartphones. GSM mobile telephony, one of the greatest success stories in
European technology, is basically about Europe developing success standards. 

Technical standards

1 Hesser, 2012.
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The Internet itself would not be possible without the standards that form its
fundamentals. Compatibility standards are usually high tech, at times even at 
the very frontier of technology. They are sophisticated and detailed, their
specifications sometimes comprising thousands of pages. 

Nowadays, scholars in the fields of economics and innovation sciences
acknowledge that standards are a key alignment mechanism between
stakeholders, enabling interested parties to negotiate and shape future
technologies. As such, the development of standards greatly influences the rate
and direction of technological changes. But at the same time, standards are also
the result of technological change.2 An increasing body of academic literature and
scholars in economics, social sciences, political science and engineering are
exploring these complex aspects of standards.

Standards are generally believed to promote innovation, trade and a well-
functioning market.3 The advantages of standards are associated with economies
of scale, avoiding duplication and increasing competition. Standards reduce
supplier dependence, prices and switching costs, among other things. But there is
a downside. Standards can lead to inertia (like reluctance towards newer and
better technologies), path dependency or market protection and barriers to entry.
They can favor one type of stakeholder at the expense of others, depending on
who controls the standard. At firm level, all kinds of strategic conduct can have a
negative impact. Firms might use standards to hinder others entering a market or
to promote one specific business model at another’s expense.

To understand the strategic importance of standards for firms and stakeholders, it
is important to note that no standard is neutral. To illustrate this, let me go back in
time, to the development of the meter, our universal standard of length (well,
universal for most of us, except those living in the US or the UK). The development
of the meter is meticulously recorded as a narrative history by Ken Adler in his
book “The Measure of All Things”.4 He explains how even a standard designed to
be entirely neutral to all – the meter was then defined as one ten-millionth of the
distance from the North Pole to the Equator – was subject to all kinds of politics of
vested interests. Modern standards are no different. Whether we are talking about
standards for 5G communications, video coding, smart grids or the Internet of

2 Schmidt and Werle, 1998.
3 See Swan, 2010.
4 Adler, 2002.
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Things, it is hard to underestimate the strategic value for firms of influencing a
standard in a direction which benefits them. This brings a standard closer to their
own expertise and technology, to the prototypes or software code they have
already developed, closer to existing product lines and firm-specific technology
platforms. It may also help them put other firms at a disadvantage. And, perhaps
most importantly, bring a standard closer to their own patent portfolio, as I will
discuss later. Backing the right standard can determine whether a firm will be a
future winner or loser in the market. So, all in all, it should come as no surprise
that many of today’s most sophisticated firms have very sophisticated standards
strategies, and send their very best people to standardization meetings in order to
optimize the outcome. 

Standards are typically developed by stakeholders – companies, users and others.
Together they negotiate the content of the standard, while standard setting
organizations provide a platform for these negotiations. But given that standards
are of strategic value not only to stakeholders but also to society and affect the
competition and international trade, what rules and mechanisms govern the
creation of such standards? Who can engage in creating them, and how are
decisions made? Who has access to the standards that have been created, and
under what conditions can standards be implemented? Relevant questions for
individual stakeholders and regulators alike. To mitigate anticompetitive effects,
regulators have embraced the concept of “open standards”. Although definitions
vary in practice, a useful starting point is the set of conditions drawn up by the
World Trade Organization’s Committee on Technical Barriers to Trade (WTO TBT).5

Its first criterion is transparency, meaning that proposals for standards and final
standards should be made easily accessible for at least all interested parties. This
is not as obvious as you might think: Kees Stuurman from Tilburg University made
a strong case that standards which are legally binding should at least be available
free of charge, but a Dutch judge decided otherwise.6 The WTO’s second criterion
concerns openness, implying that any party with an interest in a specific
standardization activity should be given meaningful opportunities to participate at
every stage of the standard development. Its third criterion is that the process
should be impartial and consensus-based. Here, impartial means the process will
not give privilege to, or favor the interests of, a particular party. Consensus-based
refers to the way decisions are made, and the term consensus has a specific
meaning: “general agreement where there is no sustained opposition to

5 WTO TBT, 2000. This report distinguishes six dimensions, three of which I discuss here. 
6 Stuurman, 2011.
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substantial issues by any important part of the concerned interests, in a process
that seeks to take into account the views of all parties concerned”. So it does not
mean everyone agrees or everyone is in favor but that everyone is willing to accept
the decision. 

Standards are indeed important and complex. Yet they are not the only
phenomena determining technological progress, affecting the use and adoption 
of technology, and creating winners or losers. An equally important factor is
intellectual property, which is my next topic. 
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The idea that the creation of new technologies could be promoted by offering
exclusive rights (i.e. monopoly rights) to their inventors stems from far back in
history. The best kept records of an early patent system come from Venice, around
1474. Most of you already know Galileo Galilei for his work as an astronomer,
which resulted in a Roman Catholic Inquisition. But Galileo was also an inventor,
for example of a water pump which could be used for irrigation. He asked the
Doge of Venice to be granted the sole and exclusive use of his invention. The
specific terms he requested are almost identical to what we nowadays consider a
patent. The only difference is that Galileo wanted exclusive rights for 40 years, and
the Doge awarded him just 20, like patents nowadays. Over time, patent systems
were gradually adopted all over the world, and international treaties like the 1883
Paris Convention ensured that systems were harmonized to a considerable degree.
Other intellectual property rights were introduced, such as copyright, trademarks
and trade secrets, but here we will focus on patents. 

From fifteenth century Venice until now, patent laws have protected inventions of
every size and scale. Many famous ones were patented by their creators: the
wireless telegraph by Marconi and radio by Tesla, the telephone by Alexander
Graham Bell, the phonograph by Thomas Edison, and the airplane by the Wright
brothers. The electric motor was invented and patented by Thomas Davenport,
whose company later went bankrupt because no electricity distribution system
was yet in place – something economists would later characterize as missing
complementary assets. In the second half of the 20th century, the next wave of
inventions was the transistor by John Bardeen, Walter Brattain and William
Shockley, and the laser by Gordon Gould. Many of the above patented inventions
created multi-billion industries. At the same time, many of these patents were
contested, and people were willing to fight for them – not on the battlefield but in
the courtroom. 

Not only specific patents but also the patent system as such have come under
continuous scrutiny. The American economists Fritz Machlup and Edith Penrose
provide a historical account of fundamental discussions on whether nations
should or should not have patent systems. They describe the Netherlands as a

Intellectual property
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pioneer in 1869, when its parliament voted 49-to-8 to abolish the Dutch patent
system altogether. The Netherlands expected other countries to follow suit but
they did not, and our country would not have a patent system again until 1910.
Going back to Fritz Machlup mentioned earlier: in 1958, the US Congress asked
him to provide an economic review of the patent system. Synthesizing two
centuries of economic scholarship and developing a framework for future
empirical research, he concluded: “None of the empirical evidence at our disposal
and theoretical arguments presented either confirms or confutes the belief that
the patent system has promoted the progress of the technical arts and the
productivity of the economy.” When asked what should be done, Machlup
declared: “Muddle through… we have had a patent system for a long time, and it
would be irresponsible, on the basis of our present knowledge, to abolish it.”

So, given our current patent system, what are the values and challenges in our
modern age? On the positive side, the patent system allows for specialization by
creating a market for technologies (or knowledge) rather than just products. Firms
can specialize in R&D while not having to commercialize these ideas into products
themselves. Smaller, specialized knowledge developers can benefit from this.
Arguably, the patent system creates an environment with a consistently higher
level of investment in R&D than we would have without patents. 

On the negative side, we see a world in which technological progress is
increasingly characterized by small, incremental steps, and all of these steps get
patented. When using a technology described in a new patent, the implementer is
often required to also obtain (and pay for) licenses for many earlier patents. Some
scholars characterize this situation as a patent thicket; others even call it an
innovation tax. In today’s markets, patent thickets can create an almost
insurmountable obstacle for small firms and new entrants. Nearly every company
operating in a high tech area fears becoming a victim of an abuse of patent
positions by others. And from the public perspective, there is great concern that
today’s patent system is having a suboptimal outcome – think of the availability
and pricing of medical drugs for treating HIV and other serious diseases in
developing countries. Perhaps the patent system is causing an undesirable
allocation of wealth, even slowing down innovation instead of promoting it, as
several scholars have suggested.7

7 See Jaffe & Lerner, 2006 and Bessen & Meurer, 2008.
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Moving to the patent owners’ perspective, we see that these patents represent
great value. The World Intellectual Property Organization recently tried to estimate
the macro-economic contribution of intangible capital to global value chain
production. It estimated that patents, together with other intangible assets,
account for around a third of production value – or 5.9 trillion US dollars in 2014 –
across 19 manufacturing industries.8 Given this high value, it is hardly surprising
to see patents being used as strategic instruments to protect market positions, to
gain access to other firms’ technology, to generate licensing revenues, to forge
collaborations or to block technological routes for competitors. They also play an
important role in mergers and acquisitions. Large high-tech firms invariably have
their own sophisticated departments specializing in IPR strategy. Many companies
use their patents in fair and responsible ways but there are extremes as well,
known in the literature as patent trolls and privateers, and everything in between. 

As academics in the field of economics, law and political science, we can and do
make considerable contributions to a better understanding of the use and impact
of intellectual property, the underlying aspects such as knowledge development,
and ways to improve patent systems as an institution. This lecture highlights two
specific areas. 

Firstly, data on intellectual property offers a unique window into the creation and
diffusion of knowledge. We can hardly think of a more comprehensive data source
than patent data. Patent databases offer over a hundred million data points of
inventions that are new and novel (two key patentability criteria). This data covers
virtually any country in the world, over very long time periods, and is extremely
detailed. Among other things, it includes a full description of the invention itself,
the inventors, and the rights-holders. Citation data also lets us understand how
knowledge flows and diffuses; how inventions build on existing knowledge in both
patent as well as non-patent literature, such as academic papers. Patent data is
unusually powerful for a wide range of issues, although it is important that
researchers using patent data should also carefully consider the limitations of
such data. Moreover, using patent data requires an understanding of the
legislative and institutional design of the patent system. 

8 WIPO, 2017.
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Evolutionary economists like Nathan Rosenberg, Richard Nelson and Sidney
Winter argued that technology does not develop in random directions, but that
such developments are local, cumulative and path-dependent.9 Later, Giovanni
Dosi argued how technology development follows specific trajectories.10

Technological breakthroughs and discontinuities can result in new technological
paradigms, with new trajectories. Patent data offers opportunities to empirically
test such theories. I was able to do so during my earlier work with Arianna
Martinelli, exploring complex network approaches that originate in the field of
sociology. Here, we consider patents and their in-between citations forming a
network. Figure 1 is an example of such a network, based on a data set of about
2000 early patents in the mobile telecommunications industry.11 If we randomly
plot this network in a two-dimensional space, as shown in the top panel of the
figure, we do not understand much about the network structure, knowledge flow
or importance of patents. The mid panel is based on the same data, but shows the
network of main paths, an approach pioneered by sociologists Norman Hummon
and Patrick Doreian.12 In this network of main paths, only citations with high
connectivity are retained. Now we can clearly see how patents build on each other,
and how strings of patents form technological trajectories. Finally, the lower panel
shows the most valuable trajectory in the network, known as the top main path.
We see how this changes over different time periods, and the name of the
company that owns the patent. Remarkable is that the two early time periods have
connected trajectories, but in later time periods, a new trajectory emerges that is
not connected at all to the older trajectories. The early trajectory is based on
TDMA, a communication technique associated with second generation mobile
networks such as GSM. The later trajectory is related to CDMA, a radical invention
at the time, and a technology that formed the basis for third generation mobile
networks. Our study indeed confirms how a technological breakthrough can lead
to a new trajectory, in a new paradigm, as the evolutionary economists had
predicted.13

9 Rosenberg, 1976; Nelson &Winter, 1977.
10 Dosi, 1982.
11 The data in Figure 1 is based on Bekkers & Martinelli, 2012. The top and mid panel use the 1975-1995

patent network, the lower panel shows all time periods. 
12 Hummon & Doreian, 1989.
13 Bekkers & Martinelli, 2012.
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Figure 1a

Patent network for mobile telecommunications, 1975-1995, random plot.

Figure 1b

Patent network for mobile telecommunications, 1975-1995, main paths.
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My second line of research looks at patent offices from an institutional
perspective. More specifically, it investigates to what extent such offices succeed
in granting patents to inventions that deserve them (in other words meet all the
patentability criteria), and in rejecting patents that do not deserve protection. In a
research project I am carrying out together with Gaétan de Rassenfosse and Emilio
Raiteri,14 we investigate concerns that the Chinese patent office discriminates
against foreign applications, which would be a violation of the most fundamental
treaties on intellectual property. We indeed find evidence of such discrimination.
In another study, carried out with Arianna Martinelli and Federico Tamagni,15 we
examine the impact of a policy adopted at the European Patent Office EPO around
2005. Under this new policy, when assessing the novelty of a new patent
application, the patent examiners also consider documents in a standard setting
context. Our study finds that the policy reduced the patent grant rate by as much
as 8 percent in the relevant technology areas, thus demonstrating that the new
policy improved the quality of the patent granting process. 
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Standards and patent systems both aim to promote innovation and stimulate
economic growth. But standards do so by inclusion, creating a level playing field
so that every party has access to using the standard. In contrast, patents aim to
create ways for companies to exclude others from using specific inventions. In
normal circumstances, a patent owner is free to choose whether they want to
license out their technology or not. If they decide to license out, they are free 
to set any price and deal with licensees in different ways. Because of these
fundamental differences between inclusion and exclusion, serious problems can
arise when standards require the use of technologies that are patented. Such
specific patents are the earlier mentioned Standard Essential Patents (SEPs). 

So what exactly are the concerns at stake? First, there is the risk of non-availability
of licenses, where standard-setting bodies and their participants might only find
after a long investment in a standard that one or more essential patents will not
be licensed at all by its owner. Second, there is a concern known as ex-post patent
holdup, where a patent owner realizes an implementer is locked in by the
standard, then demands higher licensing fees for their essential patents than they
could have done before their patent was selected for inclusion in the standard.
And there are also concerns like a high cumulative fee due to the inclusion of large
numbers of patents. Even though the fees for each patent seem reasonable when
seen in isolation, they might all add up to a total aggregated fee which can hinder
the adoption of the standard. There is already extensive theoretical and empirical
literature addressing these concerns in a standards-setting context.16

Some of these concerns had already been identified long ago. As early as 1932, US
standards body ANSI wrote about the owners of such patents having potentially
monopolistic tendencies, and advised that if patented technology was included in
the standard, there should at least be assurances from the patent holder to avoid
such tendencies.17 It was not until the 1990s, however, that really big problems
emerged. One of my earliest papers on this topic describes how refusal to license,

The intersection of standards 
and intellectual property

16 See Lemley & Shapiro, 2006, among others. 
17 See Bekkers & Updegrove, 2013.
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and selective cross-licensing of a SEP owner, seriously obstructed the market for
the GSM standard in mobile telephony. These problems were especially alarming
for the European Commission: the GSM standard was an unprecedented success
for Europe, and was eventually adopted all around the world, by billions of users.
At the same time, that success was clouded by patent problems, very limited
competition between suppliers, and many smaller and larger producers not
managing to gain access to that successful market. 

It then became obvious that clear-cut rules were needed to govern the use of
patented technology in standards. Many standard-setting organizations now have
such patent policies. The most common variant is where the organization requires
all members to disclose patents that are or may become essential, and then asks
these patent owners to guarantee that they are prepared to grant licenses for such
essential patents under Fair, Reasonable and Non-discriminatory conditions
(abbreviated as FRAND). If a patent owner does not agree to such a commitment,
the standards body will try to develop a standard that does not require the use of
the patents in question. Many other important standard-setting organizations
have FRAND policies, although differences do exist between these policies.18

How many standard essential patents exist, and do they differ from other patents?
With colleagues from MIT, Boston Business School, and Scuola Superiore
Sant’Anna in Pisa, we spent several years cleaning and harmonizing essential
patent disclosure data from a dozen different standard-setting organizations. The
open access database dSEP we created has over 45,000 patent records, belonging
to over 6,000 different patent families.19 We use this data to show that essential
patents receive more citations, but also that some of these additional citations are
the result of their public disclosure. This has implications for any study using
citations as a value proxy and which includes such patents. We also found that
essential patents have an increased likelihood to be litigated in court.20 This
suggests that the quality of granting procedures at patent offices is even more
critical for technical areas with a lot of essential patents, as these patents offer
their holders unusual powers. We also use this data to demonstrate that different
IPR policies for standards make members behave differently. 

18 See Bekkers & Updegrove, 2013 for an extensive analysis of such differences.
19 http://ssopatents.org/
20 Bekkers et al, 2017.
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Throughout the more than 20 years of such IPR policies governing the way we use
patented technology in standards, there have also been endless discussions: Are
these policies effective, or effective enough? Especially in recent years, this topic
has initiated a number of high-profile court cases. We have seen competition and
antitrust regulatory officials making statements, and witnessed very lively
discussions between stakeholders and academics. I believe there are several
reasons for the increased focus and growing tension. Firstly, standards have
become increasingly important and successful, and the markets related to
standards are now huge – think of smartphones. Secondly, SEPs are being
increasingly recognized as extremely valuable business assets. Even companies
that previously did not pay much attention to the SEPs they owned, are nowadays
considering whether they are making the most of these assets. Thirdly, there are
more and more SEPs, and their ownership is increasingly fragmented and diverse.
Also, greater numbers of SEPs are being sold to new owners, some of whom have
business models that focus solely on getting the maximum revenue from such
patents. A fourth reason is market dynamics. Entry, exit, acquisitions, and
bankruptcy all cause dramatic fluctuations in market share. Illustrative is the
mobile communications market: firms that were the largest producers of mobile
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phones some ten years ago have now left the product market altogether; new
companies entering the market have quickly obtained impressive market shares.
Such changes also impact both the old champions and the new players’ patent
strategy, and may evoke strategic behavior. 

Patent owners’ strategic behavior relating to standards has been a strong focus of
my own research in the past decade. Many standard-setting organizations in
principle select the best technical solution, whereas individual companies may
prefer to have their solutions incorporated in the standard, especially if they own
patents on it. Research I carried out with Alesandro Nuvolari and Rene Bongard
investigated the influence of such strategic behavior. Looking at the determinants
of essential patents, we found that technical merit does play a role, but attending
standard setting body meetings and proposing work items have a much greater
impact.

Later work with Byeongwoo Kang from Tokyo University aimed to better
understand how that presence at standard-setting meetings allowed companies to
obtain essential patents. We analyzed data from 77 of the 3GPP standardization
meetings defining the 3G mobile telecom standard. We studied the 939 individual
participants at these meetings, the 53 firms they represented, the 14,000 patents
they owned in the relevant technology area and the 988 patents these companies
eventually claimed to be essential. 

(1 ) (3) (5) (6)

Adjusted forward citations 0.294 *** (0.0415) 0.299 *** (0.0319 ) 0.278 *** (0.0310 ) 0.278 *** (0.0309 )
Work items supported 0.567 *** (0.125) 0.730 *** (0.0577 ) 0.908 *** (0.0432 ) 0.908 *** (0.0427 )
Application year − 0.0125 (0.0151) − 0.00332 (0.0119 ) − 0.000113 (0.0116 )
Total patents 0.568 *** (0.169) 0.141 ** (0.0692 )
Technological concentration (Herf.) 0.747 *** (0.235) 0.296 ** (0.122 )
Europe dummy 0.743 *** (0.190) 1 .008 *** (0.158 )
Asia dummy 0.789 ** (0.375) 0.696 *** (0.170 )
R&D expenditures 1.070 (0.769)
Employees − 0.552 *** (0.207)
Sales turnover
Qualcomm dummy 4.656 *** (0.228) 4.807 *** (0.179 ) 4.372 *** (0.153 ) 4.372 *** (0.151 )
Interdigital dummy 4.032 *** (0.412) 4.362 *** (0.301 ) 3.999 *** (0.255 ) 3.999 *** (0.254 )
Constant 21.25 (30.09) 2.638 (23 .75 ) − 3.345 (23 .08 ) − 3.571 *** (0.0721 )
Observations 5480 9550 9550 9550
Log-likelihood − 994.0 − 1657 − 1688 − 1688
Pseudo R2 0.379 0.332 0.319 0.319

Standard errors in parenthesis.
*Significant at 10%.

** Significant at 5%.
*** Significant at 1%.Figure 3

Determinants of essential patents. Regression analysis (Bekkers, Bongard, 
& Nuvolari, 2011).
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Our data shows there is a clear peak in patent filings in the few days before a
standardization meeting starts. By sending the patent inventors to the meeting to
lobby for their technology, these firms increase their chance of acquiring an SEP.
We also observed that these ‘just in time patents’, as we coined them, were of
much lower technological merit than other essential patents. Our study
demonstrates that the current incentive systems result in large numbers of SEPs,
even though they contribute little value.

Period Claimed essential patents applied Relative citation performance of claimed
for within that period essential patents, normalized by age

Pre-meeting 326 (4.2/week) 2.7
During meeting 95 (1.9/week) 2.6
Idle 580 (1.3/week) 3.9

I began by mentioning the latest European Commission policy document on
essential patents in November 2017. So what happened? In short, large SEP
owners were hoping that the Commission would give them considerable leeway
for their licensing activities, with no additional rules; and confirm that they can
decide at what level of the value chain they license out, and are allowed to
differentiate between application markets. At the other side, many smaller but
also larger companies (like car manufacturers) were hoping that the Commission
would provide additional guidance, especially on how essential patents should be
valued. They also hoped the Commission would confirm that an implementer of a
standard cannot be refused a FRAND license if the SEP owner wants to license at
other levels in the value chain. So what did the Commission decide? Ultimately, it
did not take sides in the discussion about licensing in the value chain. It did,
however, provide some guiding principles for the valuation of SEPs. In addition,
the Commission wants to increase transparency, so that implementers better

Meeting
#1

Pre-meeting
period

7 days 4.5 days
average

52 days average

Meeting
#2

Pre-meeting
period

7 days 4.5 days
average

52 days average

Meeting
#77

Pre-meeting
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4.5 days
average40.5 days average

Idle

7 days

Figure 4

Schematic presentation of 3GPP RAN1 meeting occurrence (Kang & Bekkers, 2015).

Table 1

Patenting intensity and technical merit at various phases in the standardization
meeting occurrence scheme (Kang & Bekkers, 2015).
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understand which patents are factually essential and need to be licensed as
opposed to patents being disclosed that may be or become essential, but
eventually are not. 
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Patents in standards have proven to be an interesting and productive area of
research, and one of high relevance to industry and society. Yet many questions
remain open. Table 2 presents an agenda of topics for further research. 

Institutions and governance How can we improve the quality of patent granting processes? 

Do the current governance systems in Standards Developing 
Organizations allow them to respond to the changing 
environment? 

What is the role of the emerging global dimension (especially 
China) in the above? 

Valuation How can patents be valued for their technical merit and 
contribution to technology (rather than for their ability to exclude 
others)?

Strategic behavior What strategic behavior do parties display in the context of 
patents in standards, and how can we safeguard public interests 
and values?

I also want to add a new dimension to this research agenda. As explained above,
there are currently many modern compatibility standards in radio and television,
sound and vision, telecommunications and the Internet. In the coming decades,
standards will become a key factor in numerous, new technological areas. Our
global society is facing significant societal challenges in areas like energy,
mobility, security, health, and wellbeing – often referred to as the Grand
Challenges of our age. Although these challenges have partly arisen from past
developments and use of technology, such as fossil-based energy resources, there
is also a strong belief that new technologies can help us address these new
challenges. This is reflected in Europe’s current Horizon 2020 funding program
that is allocating 30 billion euros to its seven priority challenges, including:
secure, clean and efficient energy systems; smart, green and integrated transport
systems; technologies for wellbeing, and more. Many of these will be ‘smart’

A future research agenda 

Table 2

Topics for further research.
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technologies, closely related to developments such as the Internet of Things (IoT)
and Industry 4.0. An important characteristic of such smart technologies is that
they do not exist in isolation, nor function as stand-alone solutions. They are
connected technologies, and will require compatibility standards to interoperate,
and to be successful. 

In the coming years, I hope to contribute to the development of standards that will
help us solve societal challenges. A first start here is the evRoaming4EU project,
part of the European Horizon 2020 program and carried out by TU/e together with
seven partners in four European countries. The project aims to develop a widely
adopted standard that will enable any European citizen to charge their electric car
at any charging point in Europe, and pay without any hassle, similar to the way
you can now use the same telephone or smartphone wherever you go. 

I hope to work on many more such projects in the future, especially within TU/e,
and I think there will be ample opportunities. Eindhoven University recently
published a draft version of its vision and strategy, titled “Expedition 2030”. This
document acknowledges that the grand challenges our society is facing call for
multidisciplinary approaches. My aim is to span more and more disciplinary
boundaries over the coming years, and work with colleagues at technical
departments on projects that will have a positive impact on society. 
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When I was a kid, I knew I wanted to do something with technology. But I did not
have a clue that one day I would be working on the things I am doing today. And 
I never thought I would be standing here, today, as a full professor. A long and
somewhat unusual path has brought me here, and there are many people I am
grateful to, who I can’t thank enough for what they have done for me, and for what
they mean to me. I will mention a number of them, but it’s impossible to name
them all…

First, I would like to thank the Executive Board of Eindhoven University of
Technology for placing their confidence in me for this appointment. And I want to
thank Ingrid Heynderickx and Anthonie Meijers, dean and vice dean at my own
department, not only for their faith in me, but especially for the pleasure and
privilege of working together over the past four years while I was chair of the TIS
group. I admire you both, and enjoy our very pleasant working relationship so
much, even when the challenges we faced were far from simple. 

I would like to thank all my colleagues in the TIS group: research staff, postdocs,
PhDs, support staff... We’re a big group; I’m not going to name you all. I so much
appreciate being part of this group. Not only for what TIS does, but also how we
do it, the social side of the group. I think the nice atmosphere, the lunches
together, our camping trips; they all reflect who we are as a group. I feel we are a
great team, we have achieved a lot, and have even more potential for the future. 

And there is a second circle of colleagues I wish to thank today. My colleagues at
Dialogic. I joined that research firm in 2001, and even though career-wise my
center of gravity later leaned towards university, I am happy that we continue
working together. For people that don’t know Dialogic, it is difficult to understand
how much we feel like a family. I still consider myself very much part of Dialogic,
and feel blessed that you still consider me as a member of the Dialogic family. 
One of the consequences of our collaboration is that at least ten TU Eindhoven
students continued their careers at Dialogic. Sven, Reg, Pim, Robbin, Tommy,
Matthijs and everyone at Dialogic: thank you so much for both work and 

Closing words 
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friendship, two things that blend seamlessly at Dialogic. I look forward to the
many things we will do together in the future! 

A further important part of my career is the research I do together with others.
Sometimes they live close by, sometimes on the other side of the world. I am
grateful to Isabel Bodas, Joel West, Tim Simcoe, Christian Catalini, Gaétan de
Rassenfosse, Emilio Raiteri, Bram Timmermans, Federico Tamagni, Byeongwoo
Kang and the many others I have worked alongside, and with great pleasure. 

A special word of thanks goes to three people here. To Arianna Martinelli, not 
only for the many research projects we have done together, but also the warm
friendship that developed over the years, all the time we were able to spend
together and with each other’s families. To Elena Mas Tur, for all the motivation
and energy I get from the time we spend together discussing work, science and 
an endless range of topics. And to Madeleine Gibescu, who recently left the
Department of Electrical Engineering at TU/e to start as full professor at Utrecht
University. What began as participating together in a course of Academic
Leadership, developed into becoming real buddies, meeting each other to reflect
on our lives and careers at university. 

I also want to thank all the people I work with in industry, and those who
contribute to teaching here at TU/e. Again it’s impossible to name everyone, but 
I am especially grateful to Matthew Noble of Bird & Bird, Bill Blonigan at Sheppard
Mullin, Gary Adler at Bingham, Wim Maas at Taylor Wessing, Gerard van de Ligt at
Philips, Arie Blokland and Ton van Berkel at AOMB Intellectual Property and
Dominico Golzio of the European Patent Office. 

Moving beyond academia, I would first like to mention my fellow musicians, who
also happen to be some of my closest friends: Kees, Marc, Tim, Thomas and
Lucien. Thank you so much for all the time we spend together, not only for the
music, but also the fun we have, forgetting the worries and frustrations we all
have at work, and simply being happy. 

My final thank-you is to my wonderful family: my wife Corinne, who came from
France 25 years ago to build our life together in the Netherlands with me, our
daughter Louise and our son Paul. I am happy to be part of this family, the time we
spend together, our travels. I realize that you experience my academic life from a
completely different perspective: the times I am away traveling, the Sundays 
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I work at the office, and the stories I come home with of this weird world called
academia. But secretly, I am starting to see more and more similarities between
the career path Louise is taking and what I ended up doing. And perhaps Paul will
do so as well in the coming years. 

My final thoughts are with my mother, whose illness unfortunately does not allow
her to be here with us today, and with my father, who sadly did not have the
opportunity to see my life and career unfolding. But I am sure he would be happy
and proud. 
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