COMPETITION, INNOVATION AND COMPETITION LAW:
DISSECTING THE INTERPLAY

Worrcane KERBER*

The digital revolution is a technological and economic revolution, whose
potential benefits and dangers we are only starting to understand.
Digitization, Big Data, data analytics, artificial intelligence, and algorithms
will change profoundly the functioning of the economy and even society
itself. Economically, the digital revolution is the result of Schumpeterian
innovation processes, in which new products and services create new mar-
kets, business models and entire industries, while many old markets, busi-
ness models and industries are getting destroyed or marginalized. These
characteristics of “structural change” and “creative destruction” are nor-
mal phenomena in Schumpeter’s theory of economic development.' The
disruptive nature of many innovations and the rise of large tech firms (as
Google, Facebook, Apple, Amazon etc.) who drive many of these develop-
ments have raised the question whether competition law is still capable
for dealing with the challenges of the digital revolution or whether com-
petition policy needs new concepts and instruments. There is an increas-
ing concern that traditional concepts in competition law that focus mainly
on price effects on existing markets might not be capable of dealing with
innovation competition in the digital economy.” One particular new phe-
nomenon in this respect is that data has become a new critical resource
for innovation (data-driven innovation), leading to the question how data
should be taken into account in competition policy.?

Professor of Economics, Marburg Centre of Institutional Economics (MACIE), School of
Business & Economics, Philipps-University Marburg, kerber@wiwi.uni-marburg.de.
' See Scuumperer (1934, 1942).
See, e.g., Monopolkommission (2015) and Van Gore/Batura (2015); for the current discussion
on disruptive innovation and competition policy, see DE STrREEL/LarovcHE (2015).
See for data-driven innovation OECD (2015); for the analysis of data in competition cases
see Graer (2015), Autorité de la Concurrence/Bundeskartellamt (2016), and Stucke/Grunes
(2016).
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This paper will not directly address these questions about the application
of competition law in the digital economy. Instead the objective of this
contribution is to analyze in a much more fundamental way our knowledge
and analytical concepts in regard to the relationship between competition
and innovation and why we generally have so many problems to deal with
innovation in competition law - despite the broad consensus that innova-
tions are one of the important benefits of market competition. An impor-
tant claim of this paper is that the problems how to analyze and protect
innovation competition in competition law are not new but have existed for
a long time. It is only the larger current awareness of the huge relevance
of innovations that draws our attention to these problems. The main the-
sis of the paper is that current competition law and economics still suf-
fers from the dominance of a static concept of competition that has also
influenced deeply the assessment concepts that are used in the applica-
tion of competition law. Therefore it is necessary to develop new concepts
for dealing with innovation competition both on the theoretical level of
competition economics as well as on the level of assessment concepts for
analyzing innovation and innovation competition in competition cases. To
some extent competition authorities already have started to experiment in
this regard albeit without clear and consistent theoretical approaches and
assessment frameworks. This paper can only provide a brief overview of
the problems and give some selective hints in which direction we should
develop new concepts and do further research.

This contribution is structured as follows. In section I, we first will briefly
look at conceptual problems in regard to competition, namely that the cur-
rently used economic concept of competition and the ensueing assessment
concepts in competition law are static concepts that might be well-suited
for analyzing price competition but not for analyzing innovation competi-
tion. This will be followed by an overview about our limited knowledge
from theoretical and empirical competition economics about the rela-
tionship between competition and innovation. An important conclusion
will be that it is necessary to apply also additional insights from other
approaches, as, in particular, innovation research, evolutionary econom-
ics, and business and management studies. Section II discusses some ideas
about more innovation-specific assessment concepts in competition law
(beyond the traditional analysis based upon the product market concept)
that would consider innovation competition in a more direct way. Based
also on experiences of competition authorities who experimented to some
extent with more innovation-specific concepts, e.g., in merger cases, it
is suggested to focus in a much more systematic way on the analysis of
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necessary specialized resources for innovation as an additional layer of
investigations, both for identifying relevant innovation competitors and
for analyzing anticompetitive effects of mergers, agreements, and business
behaviour. From that perspective also data as the new critical resource in
the digital economy would find a systematic place in a more general con-
cept of analyzing innovation competition.

I. Competition and innovation:
a difficult and complex relationship

A. The problem of static concepts
in competition law and economics

For a better understanding of the difficulties to take innovation into
account in the application of competition law it is helpful to look briefly
how current microeconomic theory deals conceptually with competition
and innovation. The basic problem is that in mainstream neoclassical eco-
nomics competition and innovation are analyzed as two separate prob-
lems. Theoretical industrial economics still starts with the ideal of the
model of perfect competition, which would lead to an efficient allocation
(static economic efficiency), and analyzes to what extent the price/quantity
equilibria on “imperfect” markets (as oligopolistic settings) deviate from
this optimal solution. The main competition problem is seen in deadweight
losses (as static inefficiencies) that arise from prices larger than marginal
costs, which also is crucial for the definition of market power in this theo-
retical approach. Product and process innovations are not integrated in
this theoretical concept of competition.? Instead, from this mainstream
economics perspective, innovation is primarily analyzed as a problem of
potentially insufficient incentives for innovation due to too fast imita-
tion through knowledge spillovers (appropriability problem). Arrow (1962)
showed that under the ideal (knowledge) assumptions in the model of per-
fect competition there are no private incentives for innovation leading to
a public good problem for innovations. Therefore from a microeconomics
perspective these knowledge spillovers lead to a different market failure,
which calls either for government subsidies and/or for temporary exclusive
(intellectual property) rights as appropriate policy solutions. Therefore

4 See, e.g., the textbook of Beiieramme/Pemz (2015, 41-104). If innovation is addressed, then

only as an additional problem in a separate chapter (e.g., Tirole, 1988, ch.10, Belleflamme/
Peitz 2015, 497-530).
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from this theoretical perspective there is a danger of a strict separation of
both issues: (1) Competition policy deals with the market failure “competi-
tion problems” on existing markets, which then focusses mainly on price
competition for already existing products, and (2) innovation policy deals
mainly with the market failure problems of insufficient innovation incen-
tives due to appropriability problems.® This dualism is also present in the
law, with the separation (but also the manifold tensions) between competi-
tion law and IP law. As a consequence, it is not surprising that innovation
has been seen in competition economics always more as an “additional”
issue that does not really fit into this basic theoretical concept of (static)
competition. However, it is important to understand that the main problem
is a theoretical problem and not a normative one. Competition economists
have always acknowledged the importance of innovation for increasing
consumer welfare, and have therefore no problem in accepting that behav-
ior that leads to less or slower innovation can harm consumers and there-
fore can be anticompetitive according to a consumer welfare standard.

One of the huge challenges for a greater consideration of innovation in the
application of competition law is that this static concept of competition
has deeply influenced also the basic categories and assessment concepts in
competition law. A wellknown example is market definition. The hypotheti-
cal monopoly test (SSNIP-test) looks only at the currently existing prod-
ucts, and analyzes in this step-by-step process of including products in the
market whether profitable price increases of 5 - 10% are possible, which
basically requires an analysis of the substitutabilities between all current
products. Future products with so far unknown characteristics cannot be
taken into account. Therefore the SSNIP test can only lead to an entirely
static product market, which cannot consider that in many markets the
incumbent firms (and new entrants) regularly develop new products and
services, which change demand and cost functions as well as the sub-
stitutabilities between the products.® Another consequence of this static
concept is that most competition assessments only focus on the question
whether a merger, an agreement or a potentially abusive behaviour lead
to less consumer welfare through higher prices. A very good example are
merger simulation models, whose basic approach is to compare the price/
quantity equilibrium after the merger with the price-quantity equilibrium

Knowledge spillovers are positive technological externalities that can lead to market failure
due to non-internalized externalities.

5 For the application of the hypothetical monopoly test see Kerper/ScnuwaLse (2008, 262-277)
and Bisnop/Warker (2010, 107-148), and for a critigue of its static character see also
Popszun (2016).
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before the merger, and try to predict in this way whether the merger leads
to shori-term price increases.” Despite a broad consensus that competi-
tion law should not only protect price competition but also competition
in regard to quality, variety, and innovation, these other non-price param-
eters usually play no role in competitive assessments.®

Although there is broad critique in regard to this static concept of
competition,” currently no convincing integrated and well-established
concept of competition exists that also includes innovation. In our “com-
mon sense” notion of competition, competition has always be seen as a
rivalrous process between firms that try to offer lower prices, better qual-
ity, and new products for the benefit of consumers. From that perspective
innovation has always been an important part of competition, and competi-
tion has always been seen as a dynamic process. This is reflected to some
extent by the widespread use of the concept of “dynamic competition” '
However, the term “dynamic competition” today is mostly only used as a
synonym for innovation competition or Schumpeterian competition, i.e.
competition with new products or production technologies, but is not based
upon a clear theory about the dynamics of competition. Therefore it is not
surprising that dynamic competition is not integrated into current main-
stream competition economics. This term rather refers to much older con-
cepts of dynamic competition that had included innovation competition.
Most important in that respect are theories of dynamic competition that
have their roots in Schumpeter's concept of competition as a process of
innovation and imitation. Particularly in Germany, such a Schumpeterian
concept of dynamic competition had played a large role from the 1960s up
to the 1990s." The problem, however, is that these concepts have not been

For merger simulation models and their problems see Bunzinskt/Curistiansen (2007).

The attempts to apply the SSNIP test also to non-price parameters as quality or innovation

have run into a lot of difficult problems. In the context of the digital economy a new discus-

sion has emerged about the possibility to protect privacy as a part of quality as a non-price

parameter (see Stucke/Grunes 2016, 113-122).

® See in the current antitrust discussion, e.g., Evans/Hyeron (2008), Smax/Teece (2009),
Kerseg (2011), Curzon Price / WaLker (2016), and the current literature about disruptive inno-
vation as, e.g., de STReEL / Larovcse (2015).

10 Also the term “dynamic efficiency” is used, often in the context of the important tradeoff
between static efficiency and innovation (dynamic efficiency) (see, e.g., Curzon-Price/
WaLker 2016). However, it should be understood that the term “dynamic efficiency” is mostly
used only as a synonym for the innovation dimension of competition and is not defined in
economics in the same clear way as static efficiency in static general eguilibrium theory.

1 See, e.g., ArnpT (1652), HEUss (1965), Hoppmann (1977); for the US discussion see CLark (1961)

and Euue/Lin (2001). For example, important insights from this concept of dynamic competi-

tion were (1) that innovation also influences the market structure, and (2) that market power

through innovation is not a problem if it is temporary but becomes a problem, if through a

lack of imitation or innovation of competitors, it gets permanent.
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developed much further, and, in the meantime, are not any more part of
our accepted stock of knowledge about competition, at least in econom-
ics. The situation is similar with Hayek's concept of “competition as a dis-
covery procedure”, which views competition as a trial and error-process,
through which firms find out and learn what the best products and produc-
tion technologies might be. Also this concept can be found widely quoted
in a very general way, but it was never developed in such a clear way that it
would have been possible to apply it directly in the assessment of competi-
tion cases. * However, all of these concepts viewed innovation competition
as an essential part of competition, and were very critical in regard to
the static concept of competition focusing on price competition. ™ I admit
that these brief characterizations might not be enough nuanced and lack a
careful and deep explanation that cannot be provided here. But the point I
want to make here is that one of the main problems for properly consid-
ering innovation in the application of competition law is that we do not
have developed a convincing theoretical concept of (dynamic) competition
that encompasses innovation and innovation competition in a satisfactory
way. '

B. Competition and innovation: what do we know?

Current surveys on competition and innovation in competition policy
usually start with the Schumpeter vs. Arrow framework as two seem-
ingly opposing views about the relationship between competition and
innovation.' In Schumpeter’s late work on “Capitalism, Socialism, and
Democracy” (1942) he suggested that monopolistic firms might be more
innovative due to better financing of R&D through past monopoly profits
and higher incentives for appropriating the benefits of innovation. This led

12 See Havex (1078); see also Kixzyer (1997) for the Austrian market process theory.
3 To some extent, the old structure - conduct - performance (SCP-) framework was a concept
that included innovation in a systematic way, because innovation was seen as one of the
criteria of market performance, allowing the analysis of the (still very important) relation-
ship between market structure and innovation. Therefore the entire discussion about the
Schumpeter hypotheses in regard to the correlation between (1) firm concentration and
innovation, and (2) firm size and innovation (see section 3.2), did fit well into this old
SCP-paradigm (which again is based upon even older concepts of workable competition).
Therefore economics so far also has not succeeded to develop a clear concept of competi-
tion as a process, although the notion that competition law should protect competition as a
process is widely accepted, and not only among competition lawyers (Drext. 2012) but also
among competition economists (see, e.g, Suariro 2012, 383),
15 See, e.g., the recent Competition policy brief of the EU Commission (2016) about EU merger
control and innovation.
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to the two more specific Schumpeter hypotheses that (1) a larger firm con-
centration and (2) a larger firm size might have positive effects on inno-
vation.'® Whereas these hypotheses suggest a potential conflict between
competition and innovation, Arrow (1962) showed that a firm with market
power might have less innovation incentives (due to the “replacement” or
“cannibalization” effect), and therefore a more competitive market struc-
ture might also have positive effects on innovation. However, more recent
analyses showed that both views need not contradict each other but can
also be viewed as complementary.’” A much discussed hypothesis is the
“inverted U-shape”, i.e. that neither a monopoly nor a market structure
with many firms might be conducive for innovation but a market structure
between both.'®* However, a clear comprehensive theoretical framework for
all relevant effects in regard to competition and innovation is still missing.
What we have, however, are the manifold results from many specific theo-
retical and empirical studies about competition and innovation. '’

In theoretical industrial economics a number of game-theoretic models
have been developed that analyze primarily innovation incentives in mar-
kets.” Depending on the specific assumptions different groups of models
have to be distinguished. For example, patent race models, in which firms
compete with each other for first getting a patent (with a winner-takes-all
result), are models that do not take into account a link to pre-innovation
markets (as in the Arrow model). Here the intensity of competition might
be very high, but in dynamic patent races it also depends on whether the
firms have symmetric or asymmetric knowledge (with leading and laggard
firms), and whether leapfrogging is possible or not.* An important ques-
tion is whether patent protection is assumed as perfect or imperfect, lead-
ing in the latter case to knowledge spillover effects, which might reduce
innovation incentives through less appropriability.” Another group of
models (also with imperfect patent protection) could show that a larger
number of firms might lead to incentives to accelerate R&D but only to a
certain degree, because in the case of too many firms the revenues of each

16 See for an overview Scierew/Ross (1990, 630-660).

7 See Suariko (2012, 361-370) and Baker (2007).

'8 See AcHio et al. (2005) and the recent overview in PENEDER/WORTER (2014, 657-660).

'*  General overviews can be found in Gueerr (2006), Karw/Sugiansks (2007), Conen (2010),
Suariro (2012), and Peneper/WorTER (2014).

See as overviews, e.g., Tiroie (1988, ch.10), Beurramme/Perrz, 2015, ch.18), and
BUNDESKARTELLAMT (2017).

M See Loury (1979) and the overview in ReNcanuM (1989).

2 Gee D'AspREMONT/JACQUEMIN (1989).

20

BRIYLANT 39



WOLFGANG KERBER

firm might not cover the R&D costs anymore.* Particularly important is
the group of models that also include the pre-innovation product markets.
For example, Aghion et al. (2001, 2005) show that whether strong competi-
tion (in sectors with “neck and neck competitors™) or market power (with
leading and laggard competitors) lead to higher innovation incentives
depends on the question whether in these sectors the incentives through
“Schumpeterian rents” are larger or smaller than the incentives through
the “escape-competition effect”. These results are in line with the models
of Boone (2000, 2001) who analyzed the effects of weak or intense com-
petitive pressure on innovation incentives. More recent models about the
direct effects of mergers on innovation incentives question the “in-verted
U-shape” by claiming that reductions of the number of firms lead to less
innovation.* However, a more detailed analysis of these and other models
show that the effects on innovation incentives depend also on a number
of additional assumptions, e.g., homogeneous or differentiated products,
price or quantity competition, the specific appropriability conditions,
entry barriers, and whether product or process innovations are analyzed.
Overall, this literature shows that there is no simple relationship between
firm concentration (or competition) and innovation, and that the size of
innovation incentives can depend on a number of specific conditions.*
Although this literature can offer a lot of specific results that can be tried
to use in the analysis of cases, the general insights from this theoretical
literature for understanding innovation competition remain limited.

At least as important as these theoretical models are the many empirical
studies that have been made since the 1960s in empirical industrial eco-
nomics about market structure and innovation.*” After many studies in dif-
ferent countries, with different sets of industries, for different time periods,
and with different methods and data, meta-studies about the results have
come to a broadly accepted consensus that both Schumpeter hypotheses
about a positive correlation between firm size and innovation and between
firm concentration and innovation could not be confirmed empirically. It
rather seems to be clear that there is no innovation-optimal firm size, and
it rather depends much on the industry and on the technology, whether

B Gee Scnerew/Ross (1990, 630-637).

2 gae Frnerico/LaNGus/VALLETT (2017) and Morra/Tarantino (2017).

25 Gee D BoNnT/VANDEKERCKHOVE (2012) and Kern/MantiLia CoNTRERAS (2014); see also the critical
discussion in Suariro (2012, 370-376) who guestions whether some of these models are really
dealing with innovation.

2 Gae Curzon-Price/WaLker (2016, 476).

2 Gee the overviews in GILBERT (2006), Karz/SueLansi (2007, 19-27), Couen (2010), Snariro (2012)
and Pexeper/WorTer (2014),
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small (start-up) firms, medium-sized or large firms are more innovative.
The same is also true for firm concentration. Although there have been
studies that claim that a moderate firm concentration might have positive
effects on innovation, which would confirm the “inverted U-shape” hypoth-
esis, there also seems to be a broad opinion that, overall, the empirical evi-
dence for this claim is still weak.” Rather there is a consensus that there is
no general stable relationship between firm concentration and innovation
that can be deemed as valid across sectors, although it is widely accepted
that very low and very high concentration might not be conducive for inno-
vation. Important findings are that firm concentration might only be one
determinant among a number of others, as, e.g., entry barriers, appropri-
ability conditions, and technological opportunities, and that the results can
be very different in different industries. But there is empirical evidence
that competitive pressure induces firms to invest more in R&D in order to
increase their efficiency.® One particularly interesting group of studies has
analyzed directly the impact of mergers on the innovation activities of the
merging firms. Most of these studies came to the conclusion that mergers
lead to a reduction of innovation activities post-merger, which support the
thesis that the negative effects of mergers on innovation might be larger
than positive effects through efficiencies and synergies in R&D.* A specific
more differentiated result offers Cassiman ef al. (2005) who have shown in
their empirical study that the innovation effects depend on the technologi-
cal relatedness of the merging firms, because R&D is larger if the merging
firms have complementary technologies than substitute technologies.

Both theoretical and empirical industrial economics can offer rich and dif-
ferentiated insights into the determinants of innovation on markets that
could only be summarized here very briefly. Particularly the fact that it is not
generally possible-to draw clear conclusions whether a higher firm concen-
tration is positive or negative for innovation, has often been interpreted in
that way that we do not know enough about innovation for considering inno-
vation effects in competition law. This is a huge misinterpretation. It only
shows that firm concentration in the traditional sense (and therefore also
market shares) might play a much smaller role, and that other determinants
and characteristics of markets can be much more important, and that their
relative importance might differ much more in different industries than, e.g.,

See Suariro (2012, 380) and the overview in PENebER/WORTER (2014).
See Suariro (2012, 382),
See De Man/Duysters (2005), Ornacui (2009), and recently Havcar/SmiesaLe (2016); as overview
see Kensew/Kenn (2014, 13-15).
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in price competition.” On one hand, current theoretical and empirical indus-
trial economics can offer a lot of specific insights in regard to competition
and innovation, on the other hand, our lack of knowledge about innovation
in industrial economics suggests that it is necessary to turn also to other
approaches that deal with innovation and economic evolution.

In that respect, it is first necessary to understand that innovation processes
as the search for / development / creation of new (i.e., so far unknown)
knowledge are very complex phenomena with very specific characteristics.
They are characterized by large and “true” uncertainty (Knight 1921), crea-
tivity, and high unpredictability. Therefore innovation cannot be under-
stood as “production processes” (with a clear relation between R&D as
input and innovations as output). Rather innovation processes are complex
trial-and error-processes, in which new problem solutions are tried out,
and experiences made that lead fo new problem solutions etc. Therefore
innovation processes are more like processes of experimentation (with
many feedback loops), in which the ultimate solution is the result of a step-
by-step process whose results cannot be predicted in advance.* Due to
this uncertainty and unpredictability no “optimal” research path can be
determined, leading to the wellknown phenomenon that usually different
firms have often very different ideas about what kind of research paths
might be successful, which leads to a diversity in their approaches of solv-
ing a problem in an innovative way. These characteristics of innovation
processes are also the reason why traditional microeconomics with its
optimization approach runs into fundamental problems in explaining inno-
vation and analyzing innovation competition.

Therefore it is not surprising that in fhe field of innovation research a
broad pluralism of theoretical and empirical approaches exists. The broad
and manifold (primarily empirical) studies in innovation research, which
often are also focussing on specific industries, can provide many specific
insights that can be used for the analysis of innovation effects in competi-
tion law. Particularly interesting are the studies in the field of “industrial
dynamics” which analyze the dynamics of markets and industries, as, e.g.,
industry cycles, path-dependent processes, and other dynamic patterns
of the evolution of industries.* Another promising group are evolution-
ary theories of innovation and economic change that use basic ideas of
Schumpeter, Hayek, Nelson/Winter, and many others.*® Evolutionary

31 For such a discussion see also Suapmo (2012, 382) and Karz/SurLANsKi (2007, 27).

32 Foran early critique of a linear model of innovation, see Kune/Rosensene (1986).

3 See for an overview CANTNER (2011),

M See generally for an evolutionary approach Netson/Winteg (1982), Nelson (1995); especially in
regard to an evolutionary concept of competition see Kerper (1897) and Mercavre (1998).
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approaches are more suitable to deal with situations of true uncertainty
and high unpredictability, because evolutionary models can use an explicit
variation-selection mechanism as one possibility how the experimental
character of innovation processes as trial and error-processes can be ana-
lyzed.* From that perspective innovation competition can be understood
as an evolutionary process of parallel experimentation with new problem
solutions, in which new knowledge is created and spread through imita-
tion. This can be linked directly to Schumpeterian competition as a pro-
cess of innovation and imitation and to Hayek's concept of competition as
a discovery procedure. It is also an approach that can analyze competition
as a process, and can therefore also be seen as an interesting theoretical
approach for developing a new concept of “dynamic competition”. Therefore
evolutionary innovation economics can contribute a new and different
perspective on innovation competition that so far has not been used in
competition policy. One of the important insights are the benefits of het-
erogeneity and diversity. * If heterogeneous firms with different knowledge
and capabilities try to develop new innovative problem solutions indepen-
dently from each other, and can learn mutually from their successes and
failures, then the existence of a larger number of independent firms can
lead to the finding and selection of better innovations, because more dif-
ferent research paths are tried out. Therefore the diversity of an existing
population of firms (in the sense of the number of firms and their heteroge-
neity) can have a large value (in some analogy to the value of biodiversity)
for the long-term innovation process in an industry. For the application of
competition law, e.g. in merger reviews, this evolutionary argument leads
to the conclusion that a reduction in the number of innovating firms that
are doing parallel research, can have a negative impact on technological
progress, although the tradeoff with R&D efficiencies might limit the opti-
mal number of independently innovating firms.%

Important insights into innovation processes in markets can also be gained
from approaches in business and management studies. Especially strategic

35 See NewsoN (1995).

3%  The existence and persistence of heterogeneity of firms in regard to productivity is one
of the important well-confirmed insights from the empirical literature; see the survey of
Syverson (2011).

37 See in much more detail Kexeen (2011) and Kerser/Saam (2001), where this effect is shown in a
simulation model. It is important that this effect of a merger is not based upon innovation incen-
tives, but on an evolutionary variation-selection-effect. A similar argument about the advantages
of “econodiversity” can be found in Farneu. (2006), where he also asks the question whether
competition policy should protect such diversity. These kinds of advantages of diversity have also
been emphasized in Comanow/Scueres (2013) and mentioned in Siariro (2012, 382) and RupinveLn/
Hovex (2001, 72); from an innovation economics perspective see Conen/Kierper (1992).
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management theories, the socalled resource-based view and, more recently,
the “dynamic capabilities” perspective are interesting approaches for a
better understanding of innovation in a dynamic competitive context.®
Based upon an early approach of Penrose (1959) the resource-based view
sees the firm as a bundle of resources which are decisive for its competi-
tiveness and therefore profitability. Firms are heterogeneous, because they
differ in their control over valuable, rare, inimitable and non-substitutable
resources (VRIN resources). Resources of the firm can consist of a broad
set of tangible and intangible resources, but particularly important is the
focus on knowledge, skills, and capabilities. These resources can be, e.g.,
machinery, laboratories, intellectual property (patents, trademarks), abili-
ties and knowledge of managers and employees, and organizational knowl-
edge. The “dynamic capabilities” approach is a further step, because it
focusses much more explicitly on the need of firms to change and innovate
in a rapidly changing world. Its basic idea is to ask for the “dynamic capa-
bilities” that are necessary for changing the knowledge, skills, and capabil-
ities of firms, or, in the early definition of Teece/Pisano/Shuen (1997, 516),
the “firm’s ability to integrate, build, and reconfigure internal and external
competences to address rapidly changing environment”. This focus on the
role of (knowledge) resources, learning, and capabilities for being innova-
tive can help a lot to understand innovation and innovation competition.*
Overall, there are a number of promising approaches beyond traditional
theoretical and empirical industrial economics, which however so far have
not been analyzed enough whether and how their insights could be used
in the application of competition law in regard to innovation competition.

C. Consequences for the application of competition law

Although we have a lot of specific theoretical and empirical insights about
the relationship between competition and innovation, this relationship
looks both very complex and difficult. Part of the difficulties is due to the
fact that our knowledge is still often vague and full of gaps and contra-
dictions, but part of the difficulties have their roots also in the lack of a

38 gee for the following Pengose (1950), Barney (1091), Teece/Pisano/Suuen (1997), Teece (2007)
and Waoucik (2015) who offers an overview about this broad literature. These theories are also
closely related to the evolutionary approach of Newson/Winten (1982) who view the knowledge
of the firm as consisting of routines, skills and capabilities. See also Montaomery (1005) and
Noresoos (2001).

See also Smwaw/Teece (2009) who emphasize the relevance of the capabilities approach for
“dynamic competition”.
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more comprehensive concept of competition that also includes innovation
competition. Much of the complexity of the relationship is also due to the
specific characteristics of innovation that require the insights of different
theoretical approaches. How has the application of competition law dealt
with these difficulties so far? On one hand, competition authorities were
cautious and therefore reluctant to analyze innovation effects and innova-
tion competition. Especially under the influence of the “more economic
approach” and the attempts to quantify anticompetitive effects, compe-
tition authorities have developed a tendency to focus their competitive
assessments on consumer harm through price increases, and have ignored
in many cases possible effects on innovation and innovation competition.
In that respect, we can observe an application bias against the analysis of
innovation effects. ' However, on the other hand, it can also be observed
that in certain groups of cases competition authorities also have tried to
take into account innovation effects but often in a rather experimental way
that is not always based upon a clear theoretical framework for the assess-
ment of innovation effects. Therefore competition authorities have had to
face regularly complaints that their analysis is based more on speculation
than clear economic analysis. But this only reflects our lack of clear theo-
retical concepts for the analysis of innovation competition. However, these
experimental attempts to consider innovation also show that competition
authorities are aware of the importance of innovation effects and try to
find ways how to take them into account in competition cases.

Il. Towards more innovation-specific assessment
approaches in competition law

In competition policy discussions there is an increasing awareness that
the well-established static framework for assessing competition problems
might not be sufficiently appropriate for dealing with innovation effects.*
Therefore a discussion about the necessity of new assessment concepts in
regard to innovation in competition policy is overdue. However, it has to go
deeper and further than the current discussions suggest. One part of this
discussion has to refer to competition economics itself and the question
of our appropriate concept of competition. It is necessary to have a much

0 See the critique in Evans/Hyiron (2008) and Curzon-Price/WaLker (2016).

1 See, e.g., PLEATSIKAS/TEECE (2001), SIAR/TEECE (2009), Evans/Hyron (2008) with their critique
pf “static-ization of antitrust”, Kesser (2011), and de Stueer/Larovcug (2015) in regard to
“disruptive innovations”.
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deeper discussion what “dynamic competition” or “innovation competition”
can really mean and how more comprehensive concepis of competition
that also encompass innovation competition can look like. This is directly
related to the above-mentioned necessity that due to the specific charac-
teristics of innovation it is necessary to apply a pluri-theoretical approach,
i.e. that not only the mainstream theoretical and empirical industrial eco-
nomics approach should be applied but also the insights and methods of
innovation research, evolutionary approaches, and management theories,
as strategic management, the resource-based view and the dynamic capa-
bilities-approach.* Another part of the discussion refers to the level of
assessment concepts in competition law. In that respect, the next sections
will discuss briefly some experiences with innovation-specific assessment
concepts in merger reviews, and try to give some hints about the direction
of future research.

A. Market definition and the problem of the identification
of the relevant innovation competitors

One of the huge problems of assessing innovation effects in competition
policy is that competition authorities are still clinging too much to the tra-
ditional static concept of product markets (with the hypothetical monop-
oly/SSNIP test as basic assessment concept). In the meantime, it has been
increasingly acknowledged that market definition is not an end in itself but
only an instrument for competitive assessments. The main task of market
definition is to identify the relevant competitors that have to be included
into a competitive assessment of a certain behavior or a merger. The prob-
lem with the product market concept is that the incumbent firms on this
market might not be the same that compete for innovation. Not all incum-
bent firms might invest in R&D, and there might be firms outside of these
product markets that are competing for innovations with incumbent firms.
Therefore the relevant set of competitors in regard to innovation competi-
tion can differ significantly from the set of competitors that are relevant
for price competition. Both in EU competition law and in US antitrust law
this crucial insight has not found a systematic consideration in the assess-
ment concepts about innovation effects. In both jurisdictions the competi-
tion authorities still rely on the product market concept and try to solve
the problems with innovation, which they are well aware of, by grasping

42 Similar recommendations have been made by Swak/Terce (2009).
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the effects either through the concept of potential competition or, in the
case of the expected emergence of new markets, with the concept of future
markets. Both approaches can solve some problems but are ultimately not
convincing and do not go far enough, because they do not directly address
innovation competition.* It would be much more appropriate to directly
identify the set of relevant innovation competitors, and then carry out a
direct analysis of the effects on innovation competition. This is closely
related to the basic idea of the much (and also very controversially) dis-
cussed “innovation market approach” of Gilbert/Sunstein (1995), which
could win only some official recognition in the context of IP licensing
agreements but has not been considered, e.g., in the Horizontal Merger
Guidelines, which both in the US and the EU are clearly based upon the
product market concept.*

However, despite this official reliance on the product market concept, the
competition authorities have somehow experimented with more innova-
tion-specific assessment concepts in their case practice, esp. in the US.
In an econometric study of all 399 challenged US mergers between 1995
and 2008, Kern/Dewenter/Kerber (2016) analyzed to what extent the US
competition authorities DoJ and FTC used a “more innovation-specific”
assessment concept in their merger reviews.*® The main criterion for dis-
tinguishing the use of the traditional product market approach from such a
“more innovation-specific” approach for market definition was whether the
competition authorities used in their complaints a market definition that
entails only the “manufacture and sale” or - more broadly - the “research,
development, manufacture and sale” of a range of products, indicating that
the competitive assessment in the latter case would also encompass com-
petition in innovation.*® The results show that the competition authorities
used in those 135.merger cases,” in which innovation aspects have been

43" See for an analysis of these different concepts Kern (2014).

# See EU Commission (2004) and DoJ/FTC (2010) for the EU and US Horizontal Merger
Guidelines, However, “innovation markets” were explicitly considered in DoJ/FTC (1895).
For a critical analysis of “innovation markets" see from different perspectives Davis (2003),
Karz/Surranski (2007, 41-44), Carrier (2008) and Drext, (2012),

% For a broader explanation of this study and its theoretical background with also additional

descriptive results see also Kersew/Kern (2014),

In the first case with a pure product market innovation effects were only mentioned in the

competitive assessment of the merger. In the second case that included innovation in the

market defintion, innovation effects were either mentioned explicitly also in the competitive
assessment or it was only claimed that the merger has anticompetitive effects on the market.

This means that in a third of all challenged US mergers the competition authorities have

considered innovation aspects in at least one market. However this does not allow any clear

conclusion about the importance of these innovation concerns in these cases.
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mentioned, a market definition that explicitly comprised also “research
and development” in 70% of all (323) markets with innovation aspects.
Therefore in the majority of cases such a more innovation-specific con-
cept was used by the authorities. Although the FTC used this innovation-
specific concept significantly more than the DoJ, both agencies used both
concepts in regard to assessing innovation effects of mergers. Another
interesting result is that a statistically significant increase of the use of
the innovation-specific concept can be found from the period 1995 - 2003
to the later period 2004 - 2008. In the empirical study also other more inno-
vation-specific assessment criteria could be found, as, e.g., using the plain
number of competitors instead of more sophisticated concentration meas-
ures as the HHI or market shares in the competitive assessment part of the
case.*® However, the study also showed that the agencies did not develop a
clear consistent approach how to assess innovation effects of mergers but
remained often vague about the reasonings why the merger might lead to
negative effects on innovation.

Although this practice of the US agencies of using also innovation in the
market definition part of merger reviews should not be over-interpreted
as a direct application of the innovation market concept, and also has not
been acknowledged in the reform of the US Horizontal Merger Guidelines
in 2010, the EU merger policy was much more reluctant in using innovation-
specific concepts that bear at least some resemblance to innovation mar-
kets. The EU Commission has relied much more explicitly on the potential
competition and the future market concept. It would be very worthwhile to
analyze more specifically the EU merger cases in respect to the application
of innovation-specific assessment concepts, and analyze also specifically
to what extent and how the EU Commission experimented in that respect
in regard to identifying the relevant competitors, assessing innovation
competition, and using remedies. " In regard to the specific case group of
pharma mergers, both the US and the EU have developed a rather consist-
ent approach for assessing innovation effects. Through the much clearer
definition of innovation projects through the regulatory framework in the
pharmaceutical industry (with different preclinical and clinical phases of
research) the innovation competitors can be more easily identified (pipeline

% It is a well-established insight that market shares on product markets need not reflect well the
market positions in regard to innovation competition (see DoJ/FTC 1995).

1t would be very interesting to analyze to what extent the EU Commission in its merger cases
has experimented with the assessment of innovation effects beyond the brief guidance that
can be found in the only paragraph (para, 38) that deals with innovation in the 2004 Horizontal
Merger Guidelines.
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projects), which facilitates the analysis of the effects of a merger on inno-
vation competition. Although still different case groups emerge, depending
on the question whether one of the merging firms already sell a drug on
the market whose revenues might be threatened by the pipeline product
of the other merging firm (which is more a classical potential competition
case) or both firms have competing products in the pipeline, in which case
the merger threatens to eliminate the direct innovation competition,® the
solution of requiring the divestiture of one of the R&D projects (with all
necessary assets) to a third-party for protecting competition between par-
allel research projects by ensuring the possibility of finishing successfully
the R&D project is well-established in both jurisdictions.” The problem
is that outside of the heavily-regulated pharmaceutical industry such an
approach of directly identifying clearly overlapping innovation activities
is much more difficult.

B. Looking at resources as preconditions for innovation:
a suggestion

One of the huge problems of dealing with innovation in competition policy
has its roots in the large uncertainty and unpredictability of innovation. On
one hand, this can help competition, because we know that even entrenched
monopolistic positions and the market power of well-established incumbent
firms might be successfully challenged through the unpredictable emer-
gence of radical innovations, e.¢., also from new start-ups. Economic his-
tory is full of examples for the disruptive effects of such innovations (and
the impact of Schumpeter’s “creative destruction™). This is also the reason
why a considerable number of competition scholars are convinced that, in
the long run, we can rely on Schumpeterian competition for challenging
dominant positions of firms (as, e.g., even Google and Facebook) through
the creation of new innovations. Therefore Schumpeterian competition is
often seen as part of the “self-healing powers” of a market economy, which
in combination with our limited knowledge about innovation in market
competition and how we can protect innovation competition through com-
petition law can lend also a lot of support for the general policy recommen-
dation of being very cautious about intervening into markets for protecting
innovation competition through the application of competition law. On the

0 See also the distinction of different case groups in SuAriko (2012, 390).
31 For an interesting analysis of US pharmaceutical merger cases from an explicit innovation-
specific perspective see Carrier (2008).
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other hand, however, we should be very cautious in accepting this belief
that innovation and Schumpeterian competition is always possible and can
be relied upon, irrespective of the structure of the economy and the mar-
ket power and anticompetitive behaviour of incumbent firms. Therefore it
might be advisable to promote innovation by protecting innovation com-
petition against the anticompetitive effects through mergers, horizontal
agreements, and problematic business strategies (with, e.g., foreclosure
effects).™ However, the knowledge problem through the uncertainty and
limited predictability of innovation has to be taken into account in regard
to the assessment of innovation effects in competition law. %

Although innovations “out of the blue” are possible,* we know that most
innovations are the result of (sometimes long and expensive) R&D activi-
ties, require the access to specific resources, and their success can depend
on many specific circumstances on the market as well as on the legal
and regulatory framework. Therefore innovations depend on specialized
resources and other preconditions, whose absence can make them impos-
sible or at least reduce the probability of their success significantly. One
part of these preconditions consists of the legal and regulatory framework.
In the recent discussion about “disruptive innovations” the potentially neg-
ative effects of old regulatory regimes for new innovative business models
(as Uber or AirBnB) have gotten much new attention. But another important
part are resources that are necessary for innovation. Critical are particu-
larly specialized resources and assets as laboratories, intellectual prop-
erty rights (as patents and trademarks), knowledge resources (including
capabilities and knowhow based upon experience/learning-by-doing), and
highly qualified R&D staff that can neither be easily duplicated or substi-
tuted through other resources.” In the current digital revolution data and
perhaps also capabilities for data analytics (and therefore highly talented
data scientists) are seen as the new critical resources for the manifold
types of innovation in the digital economy. As far as we can identify spe-
cialized resources that are necessary for certain kinds of innovation pro-
cesses and can operationalize them in a sufficiently objective way, we can
also make some predictions about the (im)possibility or (im)probability

52 See for this discussion, e.g., BAKER (2009).

53 See for a discussion of the error costs of over- and underenforcement in regard to innovation

in antitrust law SueLanski (2013).

This is supported from an evolutionary economics perspective, because it sees the existence

of creativity of entrepreneurial individuals (as, e.g., Steve Jobs) with unpredictable innova-

tions as an endogenous part of market competition and economic evolution.

5. Theoretically this can be linked to the resource-based view of the firm which views valuable,
rare, inimitable, and nonsubstitutable resources as critical.
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of innovations, and can use this in the analysis of innovation effects in
competition law cases. Therefore focussing much more systematically on
necessary specialized resources for innovation might be an important new
level of analysis, if we want to take innovation in competition law seri-
ously.

In many regards this is not a new approach. The crucial relevance of spe-
cialized assets and resources has already been emphasized by the “innova-
tion market” approach. In their proposed five-step procedure for identifying
the relevant innovation competitors and the possible anticompetitive and
efficiency effects Gilbert/Sunstein (1995) not only looked at the identifica-
tion of overlapping R&D activities but also combined this with the identi-
fication of specialized assets that are necessary for this kind of R&D, and
insisted that they would not recommend the definition of separate innova-
tion markets, if no such specialized assets can be identified. This means
that they are using the specialized assets for identifying who else might be
a relevant innovation competitor. It is clear that such an analysis is close
to the question about barriers to entry in regard to a specific kind of inno-
vation, i.e. that the analysis of necessary resources can also be interpreted
as an analysis of entry barriers. However, it is necessary to distinguish
very clearly between a traditional analysis of barriers to entry in regard to
price competition, and an analysis of barriers to entry in regard to inno-
vation. Therefore also the often used criterion of “contestability” means
something different. So far, however, we have no clear concept of “contest-
ability” in regard to innovation competition, but looking systematically at
necessary specialized resources for innovation might help to clarify the
concept.

The crucial relevance of specialized resources can also be found in the
case practice of the US and EU in regard to innovation. In the pharmaceu-
tical merger cases the necessary resources for innovation play a crucial
role in the remedies. In many settlement agreements about divestitures of
R&D projects, the FTC has defined meticulously all necessary resources
that they deem as important for ensuring that there is no diminishing of
the probability of the success of the divested R&D project. But specialized
resources for innovation can even play a more important role, if innova-
tion activities cannot be defined any more as well as in the pharmaceutical

e “Contestability” in the old theory of *contestable markets” (Baumor/WiLuic) was defined in
a purely price-theoretic way with no link to innovation, with the consequence that "perfect
contestability” would force incumbent firms to set prices as in perfect competition. See for
this distinction also Curzox Price/Warker (2016, 478, Fn,10); Suapiro (2012) uses the term
“contestability” in an entirely different way.
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industry, or if the innovation effects should be analyzed in a more long-
term way (beyond short-term product cycles). One old example in the US is
the Lockheed/Northrop merger case in the military aircraft industry that
had been challenged by the DoJ on grounds of innovation concerns.” In
addition to the immediate problem of competition among parallel research
projects, the DoJ emphasized also a much more fundamental long-term
concern, namely that both were the leading firms in regard to certain
kinds of aircraft technology and therefore it was seen a need “to main-
tain a number of firms with the capability of innovating to meet future
national security challenges” ™ Although there was also a concern about
higher procurement prices due to the merger, the main.argument was that
the elimination of one firm with the capabilities to innovate would lead to
a reduction of the overall capability of the US military aircraft industry to
solve so far unknown future security challenges through innovative solu-
tions. The implicit assumption behind this reasoning about the relevance
of maintaining a minimum number of independent firms for innovation
was the evolutionary argument that different firms will come up with dif-
ferent innovative ideas and therefore will try out different research paths
for solving a problem.

It is interesting that in recent merger cases also the EU Commission has
used reasonings, which seem to be not far from this basic idea that it is
important to maintain several independent firms that are capable of doing
research in certain fields beyond the protection of direct competition
between parallel R&D projects (as in the many pharmaceutical merger
cases). On March 27, 2017, the EU Commission approved the merger
between Dow and DuPont with the condition that DuPont has to divest
major parts of its global pesticide business, including its global R&D
organisation. In addition to concerns about reduced choice and higher
prices in a number of markets for existing pesticides, the Commission
was most concerned about a significant reduction of innovation competi-
tion for pesticides. Particularly remarkable is that the Commission did
not only address the problem of the parties’ incentives to pursue paral-
lel innovation efforts, but was also concerned about the general incen-
tives of the merging firms to develop new pesticides: “After the merger,
only three global integrated players would remain to compete with the

7. See United States v. Lockheed Martin Corporation and Northrop Grumman Corporation,

Complaint (March 23, 1998) and Rusiveecn/Hoven (2001, 85-80).

58 Rosmson (1999, 13), who was DoJ Director of Operations and Merger Enforcement. She added
that “protecting variety in innovation is critically important” (ibid., 15).

5% Decision in case M.7932 Dow/DuPont; see also EU Commission (2017b).
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merged company, in an industry with very high barriers to entry. The num-
ber of players active in specific innovation areas would be even lower
than at the overall industry level.”® The Commission concluded: “The sale
of the underpinning R&D organisation and pipeline ensures the viability
and competitiveness of the divested business on a lasting basis and will
enable the buyer to become a global integrated R&D competitor” (ibid.).
Important is here that not only competition between already existing R&D
projects is protected but also future so far unknown innovation activities.
In that respect, the Commission also has a more long-term perspective
about the innovation effects (beyond the currently existing innovation
projects). Such a reasoning makes clear that the relevant competitors in
innovation are here defined by the necessary resources and capabilities
for doing R&D in a certain innovation area, and suggest that effective
innovation competition might need the existence of a minimum number of
independent firms who have the necessary capabilities.®

It is not possible here to develop such a more resource-oriented approach
for analyzing competition concerns in regard to innovation competition in
greater detail. This needs much more comprehensive future research, also
in regard to the question to what extent and how resources are already
taken into account in competition assessments. It is also clear that the
analysis of necessary specialized resources is certainly not sufficient for
protecting innovation competition, because the latter can also be influ-
enced by anticompetitive business strategies or specific characteristics
of the market (as, e.g., direct and indirect network effects on platform
markets). But it would be very helpful to develop a more general assess-
ment framework for analyzing the role of necessary specialized resources
for innovation competition. It would certainly encompass the question
whether firms, e.g., through mergers (but perhaps also through exclusive
agreements) would try to monopolize specialized resources that are nec-
essary for innovation in a particular area. In a similar way also a high
concentration of specialized resources could be a problem, because this
might endanger the existence of independent innovation competitors as
sources of innovation. The control of necessary resources could be used
for either foreclosing (or blocking) innovation or for controlling further
innovation, e.g. through licensing agreements. This raises the question

50 Gee Press release “Dow/DuPont”, Brussels, 27 March 2017, and: "Other competitors have no
or more limited R&D capabilities™ (ibid.).

61 A similar reasoning can also be found in the General Electric/Alstom case (Case
No COMP/M.T7278, General Electric/Alstom, Commission decision of 8 September 2015); see
also EU Commission (2016, 5).
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whether under certain conditions these resources can be seen as essential
facilities to which a dominant firm might have to grant access (e.g., accord-
ing to Art. 102 TFEU). It would also be necessary to develop new methods
for identifying and operationalizing specialized resources.” The basic idea
in regard to an analysis of necessary specialized resources for innovation
can also be aligned to the old notion of protecting “open” markets, i.e.
that the firms can easily enter the market with new innovations, and that
the decentralized experimental character of markets is not endangered by
established firms through controlling specialized resources that are nec-
essary for innovation.

The competition policy discussions in regard to the digital economy have
increasingly focussed on the question of the role of data for competition
and innovation. Innovation in the digital revolution is driven through
the analysis of huge sets of data that have become available through Big
Data (and which will further increase exponentially through the future
Internet of Things) leading to the characterization of this kind of innova-
tion as “data-driven innovation”. The crucial role of data has also been
emphasized in the new EU Communication “Building a European data
economy”, in which the access to and trade of data is seen as a precon-
dition for a thriving data economy and for the ensuing innovations.* If
data are a necessary resource for innovation in the digital economy, then
the role of data in competition policy can be analyzed in the same way
as any other necessary resource for innovation.™ In regard to mergers it
can be asked whether the merging firms can monopolize certain kinds
of data or whether a merger would lead to a too high coneentration of
certain kinds of data that might impede competition in regard to innova-
tions that need this kind of data. Refusal to give access to necessary data
might raise questions about abusive behaviour in the case of dominant
firms (Art. 102 TFEU) which would hamper innovation, either using an
“essential facility” or a “foreclosure” reasoning, especially also in verti-
cal settings. Data as a necessary resource for innovation can also play a
role in constellations that can be interpreted as data cartels or data pools,
and which might require cartel exemptions according to Art. 101 (3) TFEU

%2 In that respect it might be worthwhile to look at the experiences of the resource-based view

and the “dynamic capability” approach.

53 gee OECD (2015) and EU Commission (2017).

o4 However, there is also a discussion whether only “data” or also other resources are critical for
innovation in the digital economy, as, e.g., the capabilities for data analytics or data scientists
(as specialized human resources).
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that might lead to FRAND solutions (similar to patent pools).® However,
in all of these applications of competition law to data as resources, it is
necessary to analyze very carefully the specific kinds of data, and to what
extent firms can get access to them also via other channels (e.g. from data
markets) or whether they can substitute them through other types of data
or services. Only if this specific kind of data is necessary and essential
for certain innovations, the control of these data can be used strategically
for impeding innovation competition. In that respect, it is also necessary
to develop reliable methods for distinguishing clearly between different
types of data and for identifying and defining specific sets of data as spe-
cialized assets,*

ek

The digital revolution leads to many challenges in regard to the question
how legal rules and regulations have to be adapted to the new character-
istics of the digital economy with its manifold disruptive innovations and
the new critical role of data and data analytics. It is not clear so far to
what extent our traditional competition law is flexible and open enough for
dealing with these challenges. However, there is a consensus that innova-
tion and therefore also innovation competition is crucial for the success of
the digital revolution, i.e. that consumers and society benefit from these
technological and economic developments. Therefore competition policy
has to play a crucial role within the entire legal and regulatory framework
for the digital economy. This contribution, however, claims that competi-
tion law and economics has deep-rooted conceptual problems in dealing
properly with innovation in competition law. This is partly due to the domi-
nance of static concepis of competition and assessment approaches, into
which the analysis.of innovation effects does not fit very well. Partly it is
due to the lack of more innovation-specific assessment concepts that focus
directly on innovation competition. It is therefore necessary to develop,
on one hand, a broader, pluri-theoretical approach to innovation compe-
tition, which also applies the insights of innovation research, evolution-
ary approaches, and management theories, as, e.g. strategic management,
and the resource-based view / dynamic capabilities approach. On the other

55 However, in the context of the discussion about a European data economy granting access to

certain kinds of data, especially also for data-driven innovation, might also be implemented
with new sector-specific regulations outside of traditional competition law, and under less
restrictive conditions. This might be especially interesting in regard to “access to data” prob-
lems in the context of the “Internet of Things”, as, e.g., “smart cars” or “smart energy”. See,
e.9., MPI (2017) and Kegser (2017).

% See for the need to a subsegmentation of data in that regard Graef (2015).
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hand, it is necessary to develop a much clearer, consistent framework for
the analysis of competition problems in regard to innovation, both in regard
to identifying the relevant innovation competitors and analyzing effects
on innovation competition. This contribution suggests that the analysis
of specialized resources that are necessary for innovation might be one
important element in this regard. A better general framework for analyzing
innovation competition would also help to deal with the manifold problems
of innovation competition in the digital economy.
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