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ABSTRACT

Extant literature holds that firm acquisitions create value through innovation if the knowledge
bases of the acquirer and the target complement each other. Little is known about the value that
patents associated with a target’s knowledge convey to the acquirer, i.e. their value in securing
market exclusion and freedom to operate in R&D. We argue that such property rights hold pre-
emptive power allowing firms to capture the value from combining complementary technologies
and to realize gains from trade in strategic factor markets. Our results for a sample of 1428
acquisitions indicate that — controlling for technological value — acquired pre-emptive power is
an important determinant of the acquisition price, particularly when the acquirer is technology

intensive and acquired patents are highly related to the acquirer’s knowledge base.
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INTRODUCTION

Firm acquisitions to gain access to technology, knowledge, and capabilities have become a
frequently observed corporate trend (Hitt et al., 1996; Ahuja and Katila, 2001; Graebner, 2004;
Makri, Hitt, and Lane, 2010). A key concern of prior literature has been to understand the
conditions under which these acquisitions increase innovation performance and hence create
value for the acquiring firms (Barney, 1988; Hitt, Harrison, and Ireland, 2001). One of the main
findings is that acquired knowledge and technology should be complementary to the acquirer’s
knowledge base (Cassiman et al., 2005), because such a combination leads to a “surplus” over
and above the value the acquirer’s and target’s resources could create independently (Conner,
1991). In other words, technology acquisition creates value when the technological knowledge is
sufficiently similar to provide opportunities for learning, but different enough to expose the
acquirer to new and diverse knowledge (Ahuja and Katila, 2001; Cloodt, Hagedoorn, and van

Kranenburg, 2006).

Anecdotal evidence suggests, however, that acquiring firms might not be primarily
interested in the opportunities to learn from a target’s knowledge and technology base, but
instead in the opportunity to acquire a contested patent portfolio that either threatens their own
research and development (R&D) activities in a particular field of technology or that could be
used to block third parties. A prominent example of an industry in which technology acquisitions
are meant not only to accelerate innovation in the merged entity but also to secure important
patents is the information and communications technology (ICT) industry. In August 2011,
David Drummond, Chief Legal Officer at Google, complained that Google’s success with mobile

devices triggered “a hostile, organized campaign against Android by Microsoft, Oracle, Apple
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and other companies, waged through bogus patents. [...] Patents were meant to encourage

innovation, but lately they are being used as a weapon to stop it.”*

Only a few weeks later, Larry
Page, Google’s CEO, announced that Google was to acquire Motorola Mobility, a mobile phone
manufacturer that had come under financial pressure: “Our acquisition of Motorola will increase
competition by strengthening Google’s patent portfolio, which will enable us to better protect
Android from anti-competitive threats from Microsoft, Apple and other companies.” Page further
commented that “the combination of Google and Motorola will not only supercharge Android,
but will also enhance competition and offer consumers accelerating innovation, greater choice,

and wonderful user experiences.”?

Google’s acquisition of Motorola indicates that a firm’s patent portfolio not only
represents an independent and observable indicator of its technology base and research
capabilities (Henderson and Cockburn, 1994; Adegbesan and Higgins, 2010) but also holds pre-
emptive power that may be valuable to the acquiring firm. By their very definition, patents are
intellectual property rights (IPR) that grant a temporary monopoly to commercialize an invention
that would otherwise be free for others to use (Arrow, 1962). Besides protecting a specific
invention, patents defend a spot in technology space around the patented invention. Since follow-
up inventions need to involve a significant inventive step over the state of the art in order to
qualify for patent protection, granted patents influence competition in product markets
(Ceccagnoli, 2009). In this paper, we shed light on the pre-emptive power of a target firm’s

patent portfolio and argue that it may in fact be another source of value — besides the value that

! http://googleblog.blogspot.com/2011/08/when-patents-attack-android.html
2 http://googleblog.blogspot.com/2011/08/supercharging-android-google-to-acquire.html
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can be created through combining complementary resources and technologies — because it allows
acquirers to secure market exclusion and their freedom to operate in R&D and hence to capture

value from innovation activities.

From a theoretical perspective, firm acquisitions on the market for corporate control have
frequently been characterized as resource acquisitions on strategic factor markets (SFM) (e.g.,
Barney, 1986, 1988; Lippman and Rumelt, 2003). Extant SFM theory suggests that, since firms’
endowment with resources varies, some firms exhibit superior complementarity to resources
available on SFM, i.e. they may create a greater surplus than other firms when acquiring
resources on SFM. While the distribution of the surplus is ex-ante indeterminate, firms with
superior complementarity may, as a consequence, be guaranteed a minimum level of value
appropriation (Adegbesan, 2009). This proposition of value appropriation, however, rests on the
implicit assumption that acquiring firms also hold the property rights required for capturing the
value. The acquisition of pre-emptive power from a target firm can therefore be understood as a

way to unlock complementarity effects that represent the gains from trade in SFM.

By clarifying an assumption of SFM theory, our research aims at understanding the value
of acquired patents’ pre-emptive power vis-a-vis the technological value of the target’s
knowledge base. Moreover, we are interested in the conditions under which acquiring firms can
expect to capture most value. We examine two conditions that affect the value of the target’s pre-
emptive power to the acquiring firm: the acquirer’s own technology intensity and the relatedness
between the acquirer’s and target’s technology portfolios. We expect the acquirer’s technology
intensity to have a positive moderating effect on the relationship between the target’s pre-
emptive power and the expected value capture since technology intensive firms have relatively

large sunk R&D investments that they seek to protect. Moreover, we suggest that a target’s pre-
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emptive power is most valuable when its patents are highly related to the acquirer’s patent
portfolio because highly related patents make it possible to appropriate value from “locked”
technology the acquirer could not commercialize due to competitor patents. Hence, while
acquiring firms can expect to create most value due to organizational learning and cross-
fertilization when combining patent portfolios with a moderate degree of relatedness, value

capture is fostered through the acquisition of a target firm’s highly related patents.

We investigate our research question in a sample of 1428 firm acquisitions in Europe
during the 14-year period from 1997 to 2010. Unlike prior studies in the field that use innovation
performance as the dependent variable (e.g., Ahuja and Katila, 2001; Cassiman et al., 2005), our
regressions explain the price paid by the acquiring firm for the target. Under the condition of
resource competition, the price is a proxy for an acquirer’s “willingness to pay” (Brandenburger
and Stuart, 1996) and reflects its expectations for future value creation and capture (Barney,
1988). Excluding managerial hubris, the price thus accounts for differences in the ability of firms

to realize gains from trade in SFM (Adegbesan, 2009).

Our study makes three contributions to the literature. First, by focusing on the pre-
emptive power of patents in technology acquisitions, we respond to the claim that the analysis of
value appropriation has remained a relatively understudied area in the resource-based view
(RBV) (Coff, 1999; Barney, 2001). While the acquisition of technology as a means to create
value has received considerable attention in the literature (e.g., Cassiman et al., 2005, Makri et
al., 2010), our research disentangles the effects of the technological value of a target’s
knowledge base from the pre-emptive power of the associated patent portfolio. Empirically, we
rely on newly developed indicators to measure the technological value of the knowledge base

and the associated pre-emptive power of patents that build on unique information available from
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the patent examination procedure at the European Patent Office (EPO) (Grimpe and Hussinger,
2008; Guellec, Martinez, and Zuniga, 2012). Second, we clarify an implicit, yet important
assumption of SFM theory regarding the appropriation of value in the presence of superior
resource complementarity. In its current state of development, SFM theory falls short of
accounting for the importance of property rights in capturing value. In other words, acquiring
firms that display superior complementarity to target resources can only be guaranteed a
minimum level of value appropriation if they hold the property rights necessary to exploit that
complementarity. Third, we adopt a contingency perspective and investigate the conditions under
which the acquisition of pre-emptive power becomes most valuable to the acquirer. In particular,
we argue that highly related or even overlapping patent portfolios can actually be highly valuable

if the pre-emptive aspect of patents is considered.

The remainder of the paper is organized as follows. The next section provides some
background on the pre-emptive power of patents before we outline our theoretical framework
and establish a set of hypotheses. Section 4 introduces our data, measures, and model. We test
our hypotheses in section 5 and subsequently discuss the results, outlining implications for
management practice and research. The last section concludes, provides a critical evaluation, and

points out potential areas for further research.

PATENTS AND VALUE CAPTURE

Prior research has used patents as observable indicators of the technological value of a firm’s
knowledge base (e.g., Ahuja and Katila, 2001; Adegbesan and Higgins, 2010). The larger a
firm’s patent portfolio, the greater its assumed research capabilities and inventive activity. Larry

Page’s remark on “bogus patents” suggests, however, that not all patents filed reflect advances in
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the firm’s knowledge base to the same extent. In fact, patent pre-emption, i.e. filing a patent for a
substitute of an existing technology before potential competitors to generate a property right,
seems to be a widespread strategy of firms to deter the entry of rivals and to capture value
(Blind, Cremers, and Muller, 2009; Ceccagnoli, 2009). In order to protect an important
invention, firms can “invent around” it by filing patents on close substitutes that do not
necessarily represent an improvement over the existing invention. A firm might have no
intention to commercialize these inventions but the substitute patents help to build a “patent
fence” that forecloses the ability of rivals to file a patent close to the original invention (Cohen,

Nelson, and Walsh, 2000; Ziedonis, 2004).

Several recent studies have contributed evidence on this topic. Based on results from the
Carnegie-Mellon survey for the United States and Japan, pre-emptive patenting is the most
pervasive motive to patent after the prevention of imitation (Cohen et al., 2002). Using survey
data from Germany, Blind, Cremers, and Muller (2009) show that more than 40 percent of
patenting firms apply for patents in order to block competitors. The authors find particularly
striking evidence of “defensive blocking” through patenting. They define this as a forward-
looking protection strategy directed at protecting the firm’s position in technology areas and
securing its own freedom to operate in R&D. Ziedonis (2004) analyzes the conditions under
which firms patent more aggressively to avoid being “fenced in” by rivals. Ceccagnoli (2009)
finds that pre-emptive patenting significantly increases the degree to which firms can appropriate
the returns from R&D. Investigating the market entry of software products, Cockburn and
MacGarvie (2011) conclude that patents may deter entry above and beyond the extent to which
they mirror the technological capabilities of the firm creating the patents. Although pre-emptive

patents may only protect marginal technological change (Guellec et al., 2012), they increase their
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owners’ market value significantly, suggesting that the pre-emptive power of a patent portfolio is
a significant value determinant (Grimpe and Hussinger, 2008; Czarnitzki, Hussinger, and Leten,
2011). It is less clear, however, under which conditions pre-emptive patents are most valuable

for an acquiring firm.

These findings hold two important insights for our research. First, pre-emptive patenting
is a significant determinant of the extent to which a firm can appropriate, or capture, the value
from its technological innovations and firms will therefore strive to generate or acquire these
property rights. Second, firms may differ not only in their technological capabilities but also in
their ability to protect important inventions by filing patents for substitutes (or “bogus patents”)
to deter R&D rivals. As a result, the patent portfolio associated with a firm’s knowledge base
serves as an indicator not only of a firm’s technological capabilities but also of its pre-emptive
power. Depending on the firm’s IPR strategy, patent portfolios of the same size may hence differ
in terms of their technological value and their pre-emptive power. Just as the combination of
technological capabilities in a merged firm is expected to create value, we argue in the following
that acquiring firms can expect to capture value when they get access to another firm’s pre-

emptive power and that this value also depends on the acquirer’s own patent portfolio.

THEORY AND HYPOTHESES

Target valuation with heterogeneous resource complementarity

One of the key tenets of the RBV is that superior firm performance originates from deploying
valuable resources that are rare, difficult to imitate, and non-substitutable (Barney, 1991, Peteraf,

1993). Despite the focus of the resource-based theory on the in-house development of complex
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resources that fulfill these criteria, firms actually make considerable efforts to acquire those
resources through mergers, acquisitions, alliances, and other activities, and to combine them with
internal resources (e.g., Lippman and Rumelt, 2003; Rothaermel and Boeker, 2008; Grimpe and
Kaiser, 2010). It is therefore important to ask at what cost firms can acquire valuable resources.
In his SFM theory, Barney (1986, 1988) suggests that, assuming an efficient market for
corporate control, the price of a target firm is likely to approximate the value it creates for the
bidding firm. The cost of the resources will only be lower than their economic value to the
acquirer if the acquirer (1) has superior information about their future value, (2) displays superior
complementarity to target resources, or (3) is plain lucky. If none of these conditions applies,

other bidding firms that see an opportunity for value creation would drive up the price.

Particularly the condition of superior complementarity to target resources has received
attention in subsequent contributions to SFM theory. Since firms are differently endowed with
resources, some combinations of acquirer and target resources will create more value than others.
A bidding firm can hence afford to pay a price over and above the value of the target resource in
isolation (Conner, 1991; Lippman and Rumelt, 2003). Applying a game-theoretical model,
Adegbesan (2009) shows that, as a consequence, some firms can outbid firms with less resource
complementarity, even if all potential bidding firms know ex-ante how much value can be
created. More formally, heterogeneous resource complementarity suggests that the combined
value of the acquiring firm’s resources v(A) and the target firm’s resources v(T) isV(A U T) =
V(A) + V(T) + Sat, where Sa 1> 0. The amount of the surplus Sa 1 depends on the level of
complementarity between both firms’ resources. Therefore, acquiring firms can realize gains
from trade in SFM even if they have to pay p(T) = v(T) for the target firm because p(T) <v(T) +

Sa .. Since the surplus does not pertain to either the acquirer or the target but instead results from
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their combination, the exact distribution of the surplus is ex-ante indeterminate. However,
Adegbesan (2009) further shows that acquiring firms with superior resource complementarity
can be guaranteed a minimum level of value appropriation (Sat > 0) relative to an acquirer that
displays least complementarity to a target firm’s resources (Sat = 0). The split of the residual

surplus will be determined by a mixture of competition and bargaining ability.

This reasoning is intriguing, since it explains why firms trade technology on SFM even
though such resources might be homogeneous and not unique (Lippman and Rumelt, 2003). But
it rests on the assumption that the acquiring firm also gets access to the property rights, such as
the patents on technology, required to capture the value created. Property rights render the
acquired resources and the combination with existing resources unique and grant the right to
exclude third parties from using the protected resources. Moreover, some combinations of
existing and acquired property rights may be particularly suitable to protect resources. In other
words, property rights may be complementary in enabling value capture in resource acquisitions
on SFM. While extant SFM theory seems to overlook this problem, the notion of property rights
defining a resource owner’s ability to create and appropriate value from the resource is not new.
Building on insights from property rights economics (e.g., Alchian and Demsetz, 1973), Foss and
Foss (2005) stress that the protection of resource value goes beyond making resources difficult to
imitate and substitute by competitors (Teece, 1986). Although superior resource
complementarity may be difficult to imitate by competitors, those resources are not protected
from value erosion unless the resource owner owns the property rights required to commercially
exploit such complementarity. Value erosion in that sense refers to a decay in resource value

caused by rivals’ ability to interfere with the firm’s value capture (Foss and Foss, 2005).
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Acquiring the property rights to the attributes that define the resources, however, incurs
transaction costs that inevitably influence resource value (Foss and Foss, 2005). At the same
time, those property rights may be a second source of value — besides the value that stems from
complementarity — which has not been documented explicitly in the theoretical literature or at all
in the empirical literature on SFM. In that sense, a patent is valuable over and above the value of
the technological knowledge since it constitutes a property right that restricts a competitor’s
ability to interfere with the acquiring firm’s value appropriation and protects the resource from
value erosion. A firm will therefore choose to acquire the property right if the benefits from
owning it outweigh the transaction costs of the exchange. As a consequence, an acquiring firm’s
willingness to pay for a target depends on the potential not only to create but also to appropriate
the value at which owning the property rights on technological knowledge becomes crucial.
Patents and their pre-emptive power will thus extend the bargaining range upwards, which
relieves pressure on the price and may cause it to increase. Based on the above arguments, the
following hypotheses will elaborate on the mechanisms that explain the link between the pre-

emptive power of a target firm’s patents and the price paid by the acquirer for the target.

Hypotheses

The benefits of owning the property rights to technological knowledge and its synergistic
recombination depend directly on the competitive context, since the patent portfolio of
competitors influences the extent to which firms can commercialize their own inventions. Patents
with high pre-emptive power held by competitors can threaten a firm’s value capture for several
reasons. First, competitors can create significant barriers to entry into particular fields of
technology and block other firms from patenting a competing alternative technology. In this

regard, the freedom to operate in R&D becomes restricted by “patent fences” (Ziedonis, 2004).

11
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Second, the patents held by competitors can force firms into unfavorable licensing negotiations
and cross-licensing agreements in order to obtain the property rights required for

commercialization (Cohen et al., 2000).

As a result, firms might use an acquisition as a means not only to get access to valuable
knowledge and technology but also to access the pre-emptive power of the patent portfolio
associated with the target’s knowledge base (Grimpe and Hussinger, 2008). The price that the
acquirer is willing to pay for the target can be expected to increase with the pre-emptive power
of its patents for two reasons. On the one hand, owning the property rights to technological
resources ensures their inimitability on legal grounds. By their very definition, patents are
temporary monopoly rights that prevent the resource value from eroding (Arrow, 1962). The
higher the pre-emptive power of the patents, the lower the ability of competitors to imitate
valuable technologies and thus the higher the value the firm will be able to capture. On the other
hand, the acquired pre-emptive power facilitates value capture because acquiring firms might be
in a better bargaining position in cross-licensing negotiations. On the basis of the exchange of
licenses, the acquirer can therefore more easily commercialize inventions and appropriate the
returns from its R&D activities. As a consequence of both arguments, the acquirer will be willing
to pay a higher price for the target. Even if the acquired patents are not essential for the
acquirer’s commercialization activities, patents with high pre-emptive power allow the acquirer
to capture value since they may be sold or licensed-out after the transaction. As a result, our first

hypothesis reads:

Hypothesis 1: There is a positive relationship between the pre-emptive power of the target firm’s

patent portfolio and the price paid for the target by the acquiring firm.

12
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Besides the main effect of the pre-emptive power on the acquisition price, we suggest that two
factors may particularly influence the value of pre-emptive patents for an acquirer: the acquirer’s
own technology intensity and the relatedness between the acquirer’s and the target’s technology
portfolios. In that sense, we expect the technology intensity of the acquirer to have a positive
moderating effect on the relationship between the target’s pre-emptive power and the acquisition
price. The main reason for this expectation is that value creation in technology-intensive firms
relies on technological innovation. These firms are more dependent on their R&D investments,
which are basically irreversible and sunk. Moreover, R&D projects are typically long-term
commitments that involve technology and market related risks and hence have an uncertain
outcome (Oriani and Sobrero, 2008). Since the potential for value erosion is consequently higher,
the costs of being blocked or locked-in by competitors are likely to increase with the firm’s
technology intensity. Technology-intensive firms have higher incentives to protect their own
ongoing R&D activities by erecting a patent fence of potential substitute patents (Ziedonis,
2004), either by filing those patents themselves or by means of the acquisition. In that sense, the
expected value capture from the acquired pre-emptive patents is highest when the acquirer’s
technology intensity is high since firms avoid the erosion of the value created through

innovation. Thus, we propose:

Hypothesis 2: The impact of the pre-emptive power of a target firm’s patent portfolio on the
price paid for the target by the acquiring firm increases with the acquiring firm’s technology

intensity.

Finally, we suggest that the relatedness of technologies matters for the value of a target’s pre-
emptive power for an acquiring firm. Recall that prior literature suggests that value creation

through complementarity results from a moderate degree of relatedness between the acquirer’s

13
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and target’s knowledge bases (Ahuja and Katila, 2001; Cassiman et al., 2005; Cloodt et al.,
2006). The absorptive capacity argument (Cohen and Levinthal, 1990) states that the more
related the knowledge bases are, the more easily acquired technology can be integrated and
commercialized. Similarity facilitates the integration of new knowledge because both the
acquirer and the target firm share skills, languages, and cognitive structures that allow firms to
learn from each other (Kogut and Zander, 1992; Makri et al., 2010). Integrating related
knowledge thus creates value for two reasons. First, it allows firms to apply the acquired
knowledge to old problems or a combination of acquired and existing knowledge to those
problems. Second, it enables firms to search for and absorb additional knowledge from the
environment (Cohen and Levinthal, 1990). However, these benefits only materialize if the
relatedness between the acquirer’s and target’s knowledge bases is not too high because the
opportunities to learn decrease with increasing relatedness after a certain point (Ahuja and

Katila, 2001).

While these arguments provide useful guidance for value creation, relatedness is likely to
play a different role when the pre-emptive power of the target’s patents is considered. We
suggest that the value captured by the acquirer is likely to increase monotonically with the
relatedness to the target firm’s patents. Acquiring firms benefit from higher relatedness because
the acquired pre-emptive power creates a patent fence directly around the firm’s own R&D
activities. In that sense, it helps to protect the firm’s sunk investments in R&D, to secure the
firm’s freedom to operate in R&D, and to exclude competitors from certain technological spaces.
Hence, increasing relatedness reduces the threat of value erosion. Moreover, firms may want to
acquire highly related patents with high pre-emptive power in order to unlock an existing patent

fence that hinders the acquirer’s value appropriation. As a result, such an acquisition would

14
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enable the acquirer to continue or expand ongoing R&D work (Graff, Rausser, and Small, 2003)
and to unlock the complementarity effects that represent the gains from trade in SFM. The value
that the acquirer may be able to capture by combining its own knowledge base with the pre-
emptive power of the patents held by the target firm is consequently highest if the technology
and patent portfolios are highly related or even largely overlapping in technology space.
Although a single acquisition may not be sufficient to rule out the threats imposed by the patent
positions of competitors, the acquirer can still expect to capture a higher share of value if it
succeeds in acquiring highly related patents with high pre-emptive power. Hence, our final

hypothesis reads as follows:

Hypothesis 3: There is a positive linear relationship between the relatedness of the acquiring
firm’s knowledge base and the pre-emptive power of the target firm’s patent portfolio and the

price paid for the target by the acquiring firm.

METHODS

Data

We use data from the M&A database ZEPHYR, which is published by Bureau van Dijk.
ZEPYHR is one the most comprehensive databases of deal information, covering more than
900,000 worldwide transactions since 1996. Deals were selected on the basis of the following
criteria: First, we restricted the sample to majority acquisitions in the period from 1997 to 2010.3

Although the acquisition of a minority share might offer the acquirer significant influence on the

® The year 1996 was excluded because Bureau van Dijk cautions against a limited coverage of transactions during ZEPHYR’s
first year of existence.
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target, only majority acquisitions in which the acquirer takes control over the target will provide
the acquiring firm with the opportunity to combine and integrate the acquired technology.
Second, we excluded deals in which either the acquiring or the target firm were located outside
Europe. This restriction is necessary because of our choice to use patent data from the European
Patent Office (EPO), which will be explained in further detail below.* Third, we restrict the
sample to deals in which both the acquiring and the target firm are affiliated with an industry
classified as technology or knowledge intensive by Eurostat, the statistical office of the European
Union®, since knowledge and patented technology are essential for firm success in these
industries (Hitt et al., 2006). Finally, we excluded transactions for which either multiple
acquirers or targets were listed because the complexity of such deals might confound the effects

measured.

Our sample is complemented with balance sheet data for the acquirer and target firms
from Bureau van Dijk’s AMADEUS database. Moreover, we linked the firms to their patent
filings at the European Patent Office using the PATSTAT database and the OECD patent citation
database. On the basis of a computer-supported, text-based search algorithm, firms and granted
patents were linked to each other using firm names and addresses in both databases. Each
potential match proposed by the search engine was checked manually. It turns out that not all
firms involved in the transactions possess patents. Restricting the sample to those transactions
with patents involved, i.e. in which either the acquirer or the target have a patent, results in a

final sample of 1428 transactions.

4 There may be a home bias in patenting as firms are more likely to apply for patents at the patent office of their home country
rather than at other patent offices (Dernis and Khan, 2004).

® See http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/Annexes/htec_esms_an3.pdf
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Measures

Dependent variable

The dependent variable is the price paid by the acquirer for the target firm. Following Barney
(1988), the price p(T) approximates the value of the target when it is combined with the bidding
firm. In this regard, the price reflects the acquiring firm’s expectations of resource
complementarity. Under the condition of heterogeneous resource complementarity across
potential bidding firms, the firm with the highest expected resource complementarity can outbid
other firms and acquire the target. Since the variable is highly skewed, we take its natural

logarithm.

Explanatory variables

Our hypotheses build on the pre-emptive power of a target firm’s patent portfolio. Disentangling
the pre-emptive power of a patent portfolio from a firm’s knowledge base is difficult since a
patent reflects not only an intellectual property right over an invention but also the fact that new
knowledge has been generated as the outcome of an R&D investment. Some authors have used
subjective survey data to identify pre-emptive patenting (e.g., Ceccagnoli, 2009). Our
identification relies instead on detailed information available from the patent examination
process at the EPO. Specifically, we exploit the fact that patent applications must acknowledge
“prior art”, in which light they need to meet the requirements for patentability, i.e. they are novel
enough, involve an inventive step, and are susceptible to industrial application (Harhoff, Hoisl,
and Webb, 2005). There is ample empirical evidence that prior art that receives a large number
of citations in patent applications (“forward citations”) is technologically more important and
also economically more valuable (e.g., Trajtenberg, 1990; Harhoff et al., 1999; Hall, Jaffe, and
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Trajtenberg, 2005). Recent contributions in the literature on patent indicators have suggested that
the examination process at the EPO allows a closer look at those patent citations (e.g., Harhoff
and Reitzig, 2004; Grimpe and Hussinger, 2008; Guellec et al., 2012). In other words,
information from the EPO can be used in order to determine why a particular patent has been
cited in a patent application. The information stems from a so-called “search report”, prepared by
a patent examiner for each EPO patent application, which lists all important documents that are
considered to be prior art. The search for prior art follows the Guidelines for Examination in the
European Patent Office® in order to ensure that each patent application is scrutinized under the
same quality standards. Patents are generally cited because they affect the patentability of new
inventions (Harhoff et al., 2005), but the information in the search report allows a distinction
between conflicting and relevant non-infringing prior art (Michel and Bettels, 2001). Conflicting
prior art threatens the novelty requirement of the patent application while other relevant prior art

provides the non-infringing state of the art in the respective field of technology.

In this regard, a reference to prior art is marked with an “X” in the search report if the
invention in question cannot be considered to be novel or cannot be considered to involve an
inventive step when the referenced document is taken into consideration. References are marked
with a “Y” if the invention cannot be considered to involve an inventive step when the
referenced document is combined with one or more other documents of the same category in a
combination obvious to a person skilled in the art (Harhoff et al., 2005; Guellec et al., 2012). A
patent application can still be granted (although this is less likely) if it has some references

classified with an X or a Y. This can be the case for patent applications with several claims. XY-

® See http://www.epo.org/law-practice/legal-texts/guidelines.html
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type references may only pertain to single claims and the remaining claims can be strong enough
to get a (modified) application granted. In a similar vein, references are marked with an “A” if
the cited patents define the state of the art in a technology field but do not threaten the novelty of
the patent application. Prior art receiving A-type references are key contributions in a certain
technology field and constitute the basis for future inventive activity (Harhoff et al., 2005;
Guellec et al., 2012). Hence, XY -type references refer to conflicting prior art while A-type
references indicate relevant prior art. On the basis of the list of prior art summarized in the search
report a decision is made as to whether a patent application is novel enough and involves an

inventive step so that it can be granted.

Figure 1 provides a highly simplified overview of this procedure. We assume that patents
A, B, and C are held by a potential target firm. All three patents are cited by an incoming patent
application D as prior art. In the example, the reference to patent A was made by the applicant
while the references to patents B and C were added by the patent examiner. In contrast to the
procedure at the United States Patent and Trademark Office (USPTO), most references (about 90
percent) for EPO patent applications are added by the patent examiner rather than by the
applicant (Criscuolo and Verspagen, 2008). In the search report, the patent examiner evaluates
the importance of prior art for a particular claim by assigning a code letter X, Y, or A (for a full

description see Harhoff et al., 2005).”

" An example of this is a patent application filed in 1994 by IBM (application no. EP19940105877). In the search report, the
patent examiner lists Motorola’s patent no. EP1989113865 and assigns an X-type reference to the first claim in IBM’s
application and a Y-type reference to claims 2 through 12. In his letter to the applicant, the examiner explains that, in the light of
Motorola’s patent, IBM’s application does not appear to involve an inventive step. In its reply to the patent office, IBM suggests
new claims and declares that they were delimited with regard to Motorola’s patent. Although IBM’s application was eventually
granted, it had to be limited in scope, offering less protection for the applicant. Another example is IBM’s application no.
EP2000114376, which cites Motorola’s patent filing no. EP1996102457. The examiner classifies this reference, which pertains to
most of the 74 claims, as a Y-type. As the applicant did not submit a revised application, the application was deemed withdrawn
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[Insert Figure 1]

In order to determine the pre-emptive power of the target firm’s patent portfolio, we take the
stock of XY -type citations that the target’s patent portfolio receives as a share of the total citation
stock.® Citation stocks are calculated in analogy to the patent stock (see equation (1) below). We
only consider citations that a patent receives in a five-year window after it has been granted as is
common in the literature (e.g., Makri et al., 2010).° XY-type citations provide direct evidence
that claims in patent applications were actually blocked by the target firm’s patents because they
invalidated the novelty or inventiveness of the claims. Guellec et al. (2012) show that
applications citing prior art classified as an XY -type have a significantly lower likelihood of
being granted than those citing an A-type prior art. Such applications are also more often
withdrawn by the applicant before the EPO has made a decision. They conclude that XY-cited
patents exhibit higher pre-emptive power than other patents. Moreover, they find that those
patents contribute little to the state of the art, indicated, for example, by a lower number of
claims made, fewer inventors involved, a higher number of self-citations, and a higher number of

citations made by themselves (“backward citations”) (Gambardella, Harhoff, and Verspagen,

by the EPO and hence failed. The search report also lists patent no. EP1993480143, which was filed by IBM itself. The reference
to this patent, which pertains to all 74 claims, is classified as an A-type. The examiner does not believe that this patent threatens
the application. Instead, the reference is necessary to understand the technical background and state of the art. Hence, we can
conclude that Motorola’s patents had pre-emptive power that limited the patentability of subsequent patent applications. The
patent history, including all communications between the EPO and the applicant, is available from the European Patent Register
(http://register.epo.org).

8 patents can receive both XY-type and A-type citations (as well as other citations, see Harhoff et al., 2005, for details), although
this is less frequent. In other words, cited patents can be both conflicting and relevant prior art to different or even the same
claims in applications. For this reason, it would be inappropriate to take the number of “pre-emptive patents” held as a measure
of pre-emptive power since all patents have varying degrees of pre-emptive power. Instead, we focus on the number of XY-type
citations that an entire patent portfolio receives.

® Patent equivalents, i.e. if a particular invention is patented at two different patent offices, are taken into account. If patent
equivalents were ignored, the number of forward citations a patent receives would be significantly underestimated (Harhoff et al.,
2005).

20



Resource Complementarity and Value Capture

2008). In fact, several recent contributions use XY -type citations as indicators of pre-emptive
patenting (e.g., Harhoff and Reitzig, 2004; Harhoff, von Graevenitz, and Wagner, 2008). To sum
up, the pre-emptive power of a patent portfolio, as evidenced by XY -type citations, can be
characterized as a separate value component in addition to the actual technological value of the

knowledge base.

Technology intensity of the acquirer. We assume that firms with higher technology intensity can
be characterized by a higher number of patents employed in relation to their total assets.

Consequently, we calculate the patent stock PS of the acquiring firm as follows:

PS, = PS,_,(1- )+ granted patents, (1)

where t refers to the year prior to the acquisition and ¢ is a constant knowledge depreciation rate
of 9=15 percent to weight the importance of older patents as is standard in the literature (e.g.,
Hall, 1990). The patent stock is then divided by the firm’s total assets (in millions of Euros). To
test hypothesis 2, we create an interaction term between the target’s pre-emptive power and the

acquirer’s technology intensity.

Technological relatedness. Our measure of relatedness is based on the proximity measure
introduced to the patent literature by Jaffe (1986). It captures the extent to which two firms
develop technology in the same classes. We use the International Patent Classification (IPC) to

define the distribution of the targets’ and acquirers’ patents across different technology areas.
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Following recent literature, we use the three-digit IPC level (Makri et al., 2010)*° and generate
one patent stock measure per three-digit IPC class on the basis of equation (1). Equation (2)
below provides the definition of the relatedness measure. Relatedness is defined as the angular
separation of the patent class distribution vectors F of the acquirer j and the target firmi. The
technology vectors F for each target i and acquirer j can be interpreted as their technology
portfolio. We use these vectors as a percentage of the total patent stock in order to leave out
patent portfolio size differences between the target and acquirer patent portfolios. In technical
terms the relatedness measure T equals the scalar product of these vectors normalized by their
scalar products with themselves, so that the measure takes the value of one for any two identical

technology vectors:

FF,

T, = x100; 0<T, <100 (2
' JFER)FF) ‘

where zero represents no overlap of the firms’ patent portfolios and a value higher than zero

indicates some overlap.

To test hypothesis 3, we calculate the relatedness measure on the basis of the two
different patent portfolio components. Following on from the above discussion, the relatedness
measure is applied to the target’s patents cited as pre-emptive (XY-type) and to the acquirer’s
patents cited as contributing to the state of the art (A-type). We use fractional counting in case a

patent is cited as both an XY- and an A-type. We refer only to the acquirer’s A-type cited patents

10 Since the IPC is a hierarchical system, the first digit is the section symbol, followed by two digits that denote the class. The
one-digit technology class C, for example, refers to chemistry, and the subclass CO7 denotes organic chemistry while subclass
C08 stands for organic macromolecular compounds. See the classification published by the World Intellectual Property
Organization (WIPO), http://www.wipo.int/classifications/ipc/en/.
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since those patents have been cited as presenting the state of the art in a field of technology
(Guellec et al., 2012). In other words, those patents actually represent the technological “quality”
of a firm’s knowledge and technology base. We use the relatedness measure in a linear and a

squared term and expect only the linear term to become significant in the regression.

Control variables

We control for a number of factors that may affect the price paid for the target firm. First, we
include the total patent stock of the target firm normalized by the target’s total assets (in millions
of Euros) to control for the extent that knowledge is protected through patents by the target. The
patent stock is calculated on the basis of equation (1). Since the value of patents is highly skewed
(Harhoff et al., 1999), we control for the value of those patents by including the stock of forward
citations the target’s patents received in a five-year window after the grant. As the number of
citations a firm receives is highly correlated with its patent stock, we divide the citation stock by
the target’s patent stock. The models testing hypothesis 3 also include a linear and a squared
term of the relatedness measure. In one specification, the measure is based on both the acquirer’s
and the target’s patent portfolios; in a second specification, it is based on both firms” A-type
cited patents. This enables us to compare our results with prior literature that found an inverse U-
shaped relationship for the relatedness between the acquiring and target firms’ knowledge bases

(Ahuja and Katila, 2001).

Regarding the non-technological assets, we include the total assets of the target (in
millions of Euros) to control for its size. Moreover, we include the target’s return on assets,
defined as the sum of profits earned by the firm and the capital gains of assets over total assets,

as well as its financial leverage measured as liabilities over total assets. As the variable for
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liabilities is missing in some cases, we include a dummy variable that takes a value of one in the
case of missing liabilities and zero otherwise. Liabilities are set to zero if missing. Further, we

include the target firm’s age measured in years.

Our model further includes a dummy variable that takes the value of one if both the
acquirer and the target are in the same two-digit NACE industry class.'* To control for
differences between domestic and international transactions we include a dummy variable that
takes a value of one in the case of a cross-border deal. Finally, we control for time effects by
including year dummies for the years from 1997 to 2009, with 2010 being the reference
category, and we include six industry dummies for the target, which are defined on the basis of
the Eurostat industry aggregation according to the technology intensity of the sector: high-tech,
medium high-tech, medium low-tech, and low-tech manufacturing, as well as knowledge-
intensive and low knowledge-intensive services. High-tech manufacturing is the reference
category in our estimations. All explanatory and control variables refer to the year prior to the

completion of the acquisition to control for potential endogeneity.
Model

We follow Hall et al. (2005) and estimate a market value function with separable components of
the total value. In our case, the value of a target firm is a function of its technological and non-
technological assets, the complementarity between the acquirer’s and the target’s resources, and

other transaction-specific controls. Patents, citations, and the type of citations are used as

1 NACE stands for “Nomenclature statistique des activités é&conomiques dans la Communauté européenne” and is a European
industry standard classification system consisting of a six-digit code. It is similar in function to the SIC or NAICS systems.

24



Resource Complementarity and Value Capture

cascading indicators of the value of the technological assets, “each adding further information on
top of what could be predicted on the basis of the previous indicator” (Hall et al., 2005: 27). For
this reason, we use the target’s patent stock over total assets, the citation stock over the patent
stock, and the stock of XY-type citations over the citation stock in our model specification to
account for the target’s technological assets. Using such cascading indicators also avoids
collinearity problems. Since the price paid by the acquirer is a continuous variable, our model
can be estimated by ordinary least squares (OLS). Besides the baseline model, which only

includes the control variables, we use several specifications to test our hypotheses.

RESULTS

Descriptive statistics

Table 1 presents summary statistics. The average acquisition price equals 458 million Euros
while the average total assets of the target are 684 million Euros. Target firms have an average
patent stock of 3.49 patents, compared to the almost 50 patents that the acquirers hold. On
average, the targets’ patent stock receives 0.86 citations within a five-year window after being
granted. With regard to the relatedness variables we find that our sample is quite balanced. On
average, deals show the same average relatedness for the knowledge base and the pre-emptive
power.*® Moreover, it turns out that 43 percent of the transactions in the subsample of deals are
international transactions and 45 percent of the transactions occur in the same industry. Target

firms are on average 34 years old, indicating that our sample is not dominated by young,

12 Note that the relatedness of the technology portfolios is, on average, quite low. This is due to the choice of the three-digit IPC
level to calculate this measure.
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innovative start-up companies that get acquired soon after inception. Interestingly, target firms
on average exhibit a negative return on assets. There are no indications of collinearity problems

in our data as evidenced by the rather low correlations among the explanatory variables.

[Insert Table 1]

Multivariate analysis

Table 2 shows the results of the OLS estimation in three different model specifications to test our
hypotheses. The first specification serves as a benchmark model to show the effects of the firm
and transaction characteristics and the technology measures, our control variables, on the
acquisition price. The estimated coefficients largely show the expected signs. Regarding the non-
technology variables, we find a positive effect of the target firm’s total assets, return on assets,
and age on the acquisition price. The effect of the return on assets intuitively makes sense, as
more profitable targets provide more opportunities to recover the acquisition price. The positive
age effect can be interpreted as the value of the target firm’s goodwill, market access, reputation,
etc. which have been developed over time. As expected, the acquisition price decreases the
higher the financial leverage of the target firm. Furthermore, cross-border acquisitions turn out to
be more expensive than domestic acquisitions, suggesting that the acquirer is paying a higher
price to gain access to a foreign market. There is no significant effect for intra-industry
takeovers. With regard to the technology control variables, it turns out that the patent stock over
assets has a negative effect. This result might seem counterintuitive but the variable for the
technological value of patents, as measured by the number of citations received over the patent
stock, suggests a positive effect of high quality patents on the price paid, as suggested in the

literature (Harhoff et al., 1999). This finding might also be related to the fact that an acquirer is

26



Resource Complementarity and Value Capture

more likely to choose market-based solutions like (cross-)licensing and trading patents with a
target holding a large patent portfolio rather than choosing an acquisition (Graff et al., 2003).
Finally, while the year dummies are jointly significantly different from zero, as LR-Chi? tests
show, the industry dummies are not. This finding suggests some changes in target valuation over
time, as would be expected from casual observation of the stock market. The effects of the

control variables are consistent across all specifications.

Model 2 includes our measure of the pre-emptive power of the target’s patent portfolio.
We find a strong positive effect, i.e. the pre-emptive power impacts significantly on the
acquisition price, and we can thus confirm the first hypothesis. Model 3 includes the acquirer’s
technology intensity, measured as the acquirer’s patent stock over total assets, as well as the
interaction term with the target’s pre-emptive power. While the acquirer’s technology intensity
does not in itself have an effect on the acquisition price (as expected), we find a strongly
significant and positive interaction effect. This finding indicates that the higher the acquirer’s
technology intensity, the more valuable the target’s pre-emptive power. Hence, we can confirm

the second hypothesis.
[Insert Table 2]

Model 4 includes the non-differentiated relatedness measure based on the entire patent portfolio
of the acquirer and the target firm as well as its squared term. We find an inverse U-shaped
relationship between the degree of technological relatedness and the acquisition price, which
suggests that the acquisition price can be regarded as an indication of the value that the acquiring
firm expects to create through innovation (Barney, 1988). Model 5 is used to test hypothesis 3.

The measure of the relatedness of the technology portfolios is now differentiated according to the

27



Resource Complementarity and Value Capture

two different types of citations that the acquirer’s and the target’s patent portfolios have
received. Our results substantiate the inverse U-shaped relationship for the relatedness between
the patent portfolio components that actually measure the technological value of the patents, i.e.
the A-type cited patents. Apparently, value creation expected by the acquirer increases up to a
certain point of relatedness of the technology portfolios and decreases if relatedness becomes too
high. When the relatedness between the A-type cited patents of the acquirer and the XY-type
cited patents of the target (i.e. its pre-emptive power) is considered, it turns out that the
relationship increases monotonically. Hypothesis 3 thus receives support. This finding suggests
that the value of the pre-emptive power of the target’s patents in fact increases with increasing
relatedness to the acquirer’s patent portfolio and is not subject to decreasing value if relatedness
becomes too high. In that sense, the inverse U-shaped relationship requires an important
qualification, depending on whether the technological value or the pre-emptive power of the
target’s patent portfolio is considered. The different estimated effects found for A-type and XY-

type citations in terms of relatedness are depicted in Figure 2.%

[Insert Figure 2]

13 To further analyze the inverse U-shaped relationships found in both model 4 and model 5 we conduct simple slope analyses
and additional robustness tests (Aiken and West, 1991; Cardinal, Miller, and Palich, 2011). The turning point lies within the data
range for each model. Further, the inverse U-shape is not driven by our choice of functional form for the variable of interest.
Alternative specifications using dummy variables as well as the polynomial series of the variable of interest support an inverse U-
shaped relationship. While the inverse U-shaped relationship receives strong support for model 5, it finds less support for model
4. This is to be expected because model 5 disaggregates the relatedness measure from model 4 and finds both a squared and a
linear effect if different patent portfolio components are considered. Moreover, the results for our main variables persist if we run
the regression with a limited set of control variables. Hence, there are no suppression or enhancement effects due to our control
variables. All additional analyses are available from the authors upon request.
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The two remaining model specifications test for the consistency of the results. In this regard, the
findings show that the linear relationship persists if the squared term of the relatedness measure

is included. Moreover, the findings are consistent when all model variables are included.**

DISCUSSION

Under what conditions do acquiring firms benefit from the acquisition of technology in
an M&A transaction? The answer prior literature has provided centers on the concept of
complementarity, understood as a moderate degree of overlap between the knowledge and
technology portfolios of the acquiring and the target firm (e.g., Ahuja and Katila, 2001; Makri et
al., 2010). Extant SFM theory suggests that firms exhibiting superior complementarity to
resources available on SFM may create a greater surplus than other firms whose resources are
less complementary to those acquired. In that case, acquiring firms can also be guaranteed to
capture at least a part of the value created through complementarity. This conclusion rests on an
implicit, yet important assumption that the research presented here seeks to clarify. We
demonstrate that acquiring firms’ value capture depends on getting access to the relevant
property rights. In that sense, we argue that extant literature has largely overlooked the fact that
the pre-emptive power of an acquired firm’s patent portfolio associated with its knowledge base
can be an important source of value. While acquiring firms can create value through acquired

technology moderately related to the firm’s own technology, because such a combination drives

14 Our analysis implicitly assumes that it matters whether the acquirer or the target owns the patents with pre-emptive power that
the other party is interested in. However, one could also argue that the suggested relationships hold in a reciprocal way, i.e.
combining an acquirer’s pre-emptive power with a target’s knowledge base allows the merged entity to capture value in a similar
way to the reverse situation. However, our results, which are available from the authors upon request, show that this is not the
case. We attribute this finding to the fact that pre-emptive power also conveys bargaining power, which renders other solutions
like licensing or the sale/acquisition of patents more attractive to a potential acquirer (Graff et al., 2003). Consequently, we
would not observe an acquisition in our data. We thank an anonymous reviewer for this remark.
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innovation performance, our research suggests that capturing the benefits of complementarity
may be difficult, if not impossible, unless the acquirer owns the respective property rights. In that

sense, it Is the target’s pre-emptive power that allows the acquirer to capture value.

Our findings support this hypothesis. We find that acquirers are willing to pay a higher
price for the target’s pre-emptive power since they expect to capture a higher share of the value
created. Pre-emptive patents are therefore not attractive because they allow firms to learn but
because they can be used to threaten competitors in technology areas and to secure market
exclusion and the acquirer’s freedom to operate in R&D. Moreover, these patents might help
firms to unlock an existing patent fence that hinders the acquirer from commercializing its own
technology. The expected value capture is particularly high when acquirers are technology
intensive and when the target’s pre-emptive power is highly related to the acquirer’s knowledge
base. In that sense, our research disentangles the pre-emptive power of a firm’s patent portfolio
from its knowledge base and reveals the conditions under which an acquisition of technology
serves not only a value creation but also a value capture motive. These findings have

implications for both management practice and research.

Implications for management practice

Prior research on technology acquisitions argues that acquiring firms should “search for, identify,
and acquire businesses that have scientific and technological knowledge that is complementary
to their own” (Makri et al., 2010: 620). While this finding is undisputed, it requires qualification
to reflect corporate reality. Firms also need the ability to capture the value they create (Saloner,
Shepard, and Podolny, 2001). It is equally important for firms to understand the conditions under

which the acquisition of technology helps to capture value by exploiting the target firm’s pre-
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emptive power on the acquirer’s resources and knowledge base. The findings suggest that a firm
might miss significant value capture opportunities that stem from acquiring related patents with
high pre-emptive power if an overly strong focus is put on the opportunities for learning and
cross-fertilization. Our results imply that a more nuanced understanding of the sources of value

is required in order to identify value creation and value capture opportunities for acquiring firms.

The analysis also implies that firms need to keep a careful eye on the key technologies in
their industry and identify the associated intellectual property rights. M&A transactions may not
only lead to a concentration of market power in product markets but also to a concentration of
patents with high pre-emptive power that threaten a firm’s freedom to operate in R&D and, as a
consequence, its value capture opportunities. As a response, firms should license-in potentially

critical patents before a change in ownership occurs through M&A.

Implications for research

Our research underlines that a patent portfolio not only provides an observable indicator of a
firm’s technological capabilities (Henderson and Cockburn, 1994; Adegbesan and Higgins,
2010) but that it also holds pre-emptive power. In this regard, the pre-emptive power of a patent
portfolio constitutes a source of value in itself that is distinct from the value of the firm’s
knowledge base. Hence, we contribute to research on value appropriation, which has remained a
relatively understudied area in the RBV (Coff, 1999; Barney, 2001). We also contribute to SFM
theory by clarifying an implicit, yet important assumption regarding the appropriation of value in
the presence of heterogeneous resource complementarity. Since many firms are active in SFM
where acquiring firms differ in their complementarity to target resources, SFM theory argues that

those firms that display superior complementarity can be guaranteed a minimum level of value
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appropriation (Adegbesan, 2009). This reasoning overlooks the fact that firms might not possess
the property rights necessary to commercially exploit resource complementarities and hence to
capture the value created. In that sense, we extend SFM theory by incorporating insights from
property rights economics, which has been argued to enrich research in the broader context of the
RBV (Foss and Foss, 2005). Furthermore, our research sheds new light on a common belief in
the strategy literature that inimitable and non-substitutable resources protect firms’ ability to
appropriate value from such resources (Barney, 1991). In fact, superior complementarity to
resources on SFM may be perfectly inimitable and non-substitutable by competitors, but firms
may still be hindered from capturing value because competitors possess essential property rights.
In that sense, we underline that the protection of resource value goes beyond making resources
difficult to imitate and substitute by competitors. We show that a firm’s decision making on the
acquisition price takes exactly this into account in that the price paid for an acquisition target is
driven by the acquirer’s expectation to both create and capture value. Our research thus also
shows that property rights on resources may be a second source of value that extant theoretical

and empirical literature on SFM has failed to document.

Since patents represent both the successful outcome of an R&D investment and an
intellectual property right to exclude third parties from the commercialization of an invention, a
major challenge lies in the identification of a patent portfolio’s pre-emptive power as a separate
value component in addition to the technological value of the underlying knowledge. The
application of new measures presented here informs future research that aims at uncovering the
components leading to value creation and value capture. The measures build on unique
information available from the patent examination procedure at the EPO (Guellec et al., 2012).

In that regard, the measures can be used in research to gain an overview of “who competes with
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whom” in technology areas. Compared to alternative measures of competition and infringement
in technology markets, such as litigations and oppositions™ (only at the EPO), XY-type citations
occur at a much earlier stage of the patenting procedure, i.e. after the patent application.
Significant opposition costs, consisting largely of lawyers’ salaries, and much higher litigation
costs (Harhoff and Reitzig, 2004) lead to a low opposition rate and an even lower litigation rate
(Lanjouw and Schankerman, 2001). In fact, it has been shown that oppositions are only a good
measure of competition in some industries (Hall and Harhoff, 2004). Citations at the EPO,
however, are added in the patent examination process and hence potentially infringing patents
can be identified at a very early stage of the patent application procedure, without incurring any
additional costs for the patent holder or potential infringer.® In this regard, XY-type citations
can also be used by competition authorities to evaluate the concentration of pre-emptive power in
technology markets. While the pre-emptive use of patents has received special attention in the
clearance of Google’s acquisition of Motorola by both the U.S. and European competition
authorities, there does not yet seem to be any systematic approach towards competition issues in

technology fields.'’

15 Oppositions constitute patent validity claims before court. They are not as costly for the opponents as litigations (Hall and
Harhoff, 2004).

18 Hall and Harhoff (2004) show that patent applications with more patent references to prior art threatening their novelty are
more likely to be opposed after being granted.

7 See an interview with Joaquin Almunia, Vice President of the European Commission and Commissioner for Competition, on

the Motorola acquisition and the pre-emptive use of patents: http://www.vieuws.eu/issues/1-eu-competition/15-eu-
competition/287-exclusive-interview-with-commissioner-for-competition-almunia-on-ipr-patents/
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CONCLUDING REMARKS

Our research draws on a comprehensive longitudinal dataset of 1428 firm acquisitions in Europe
during the 14-year period from 1997 to 2010 to investigate the conditions under which
technology acquisitions allow firms to create and capture value. Nevertheless, we need to
acknowledge several limitations. First, patent-based measures are subject to industry differences
in the likelihood of patenting. Some industries exhibit a higher fraction of unpatented inventions
than other industries (Mansfield, 1986), although the importance of patenting has grown rapidly
in many industries in recent years, including industries outside the manufacturing sector (Makri
et al., 2010). Second, the measures to identify the technological value of the knowledge base and
the pre-emptive power of patent portfolios can only be applied to EPO patents as the EPO
publishes an examination report indicating the importance of references to patented prior art.
Third, in this study we cannot account for the fact that acquiring firms might aim at the pre-
emptive power of a target firm’s patent portfolio because of an existing patent fence that the
acquirer wants to unlock or because the acquirer wants to pro-actively threaten other firms’
technology development activities in a certain technology area. However, this distinction is
likely to be best analyzed through case studies as an in-depth knowledge of the technologies
involved is required. Overall, this study suggests that future research should further explore the
different sources of value in technology acquisitions to overcome the rather narrow focus prior
literature has put on investigating the opportunities for learning and cross-fertilization. In a
bidding contest, potential acquirers might actually ascribe much higher value to the pre-emptive

power of a target’s patents.
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FIGURES

Figure 1: Patent application procedure at the EPO
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Table 1: Summary statistics
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Mean St.dev. 1* 2 3 4 5 6 7 8 9 10 11 12 13

1 Acquisition price (M EUR) 457.84 2034.72  1.00

2 Target total assets (M EUR) 684.34 2380.88 0.36 1.00

3 Target patent stock/total assets 0.07 0.14 -0.09 -0.06 1.00

4 Target citation stock/patent stock 0.86 1.80 0.13 011 015 1.00

5 Target XY-citation stock/citation stock 0.05 0.14 0.13 011 013 037 1.00

6 Relatedness all patents 1.86 8.77 0.09 003 002 018 012 1.00

7 Relatedness A-cited/A-cited patents 0.74 2.19 0.18 007 005 031 016 022 1.00

8 Relatedness A-cited/XY-cited patents 0.74 241 0.16 006 003 015 025 025 063 1.00

9 Cross-border acquisition (d) 0.43 0.50 0.10 0.04 -0.05 -0.01 -0.03 0.02 004 0.05 1.00
10 Same industry acquisition (d) 0.45 0.50 0.05 002 -009 -002 003 0.01 0.03 004 019 1.00

11 Target firm age (years) 33.66 40.77 0.15 0.16 -0.04 0.07 0.03 005 003 003 0.02 006 100

12  Target return on assets -0.04 0.40 0.12 003 -021 002 005 0.00 0.02 -0.01 -0.00 0.03 0.06 1.00

13 Target liabilities/total assets 0.19 0.28 -0.08 -0.01 0.01 0.02 004 006 -003 002 006 -002 -001 008 1.00
14 Acquirer patent stock/total assets 0.03 0.30 0.01 002 0.07 003 -002 000 002 0.00 -002 001 001 -0.02 -0.02

n=1428; (d) dummy variable
* correlation coefficients are calculated with the acquisition price in logarithm as used in the regressions.
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Table 2: OLS regression for the acquisition price

Model1 Model2 Model3 Model4 Model5 Model6  Model 7
Target total assets 0.00***  0.00***  0.00***  0.00***  0.00***  0.00***  0.00***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Target patent stock/total assets -1.04** -1.18**  -1.34*** -1 16**  -1.32%**% -1 32%%% -] 42%**
(0.46) (0.47) (0.46) (0.46) (0.45) (0.45) (0.45)
Target citation stock/patent stock 0.17*** 0.12** 0.11** 0.06 0.07 0.07 0.07
(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Cross-border acquisition (d) 0.47***  0.48***  0.48***  0.43***  0.43***  0.44%**  0.44***
(0.12) (0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
Same industry acquisition (d) 0.07 0.05 0.05 0.03 0.04 0.05 0.04
(0.12) (0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
Target firm age (years) 0.00** 0.00** 0.00** 0.00** 0.00** 0.00** 0.00**
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Target return on assets 0.62***  0.60***  0.59***  0.60***  0.59***  (0.58***  (.59***
(0.14) (0.14) (0.14) (0.14) (0.14) (0.14) (0.14)
Target liabilities/total assets -0.94%**  -0,95%**  -0.94***  -0,95%**  -0.96*** -0.96*** -0.96***
(0.30) (0.30) (0.30) (0.30) (0.30) (0.30) (0.30)
Target liabilities missing (d) -0.34* -0.33* -0.34* -0.35* -0.37** -0.37** -0.37**
(0.18) (0.18) (0.18) (0.18) (0.18) (0.18) (0.18)
Target XY-citation stock/citation 1.12%** 1 11*** 0.83** 0.74* 0.73* 0.75*
stock (0.39) (0.39) (0.37) (0.38) (0.38) (0.38)
Acquirer patent stock/total assets 0.05 0.07
(0.13) (0.12)
Int. target XY -cit.*acquirer patent 5.39*** 3.12**
stock/total assets (1.47) (1.43)
Relatedness all patents 0.22%**
(0.05)
Relatedness all patents (squared) -0.00***
(0.00)
Relatedness A-cited/A-cited patents 0.52%** 0.43** 0.51***
(0.13) (0.17) (0.13)
Relatedness A-cited/A-cited patents -0.04***  -0.03**  -0.04***
(squared) (0.01) (0.01) (0.01)
Relatedness A-cited/XY -cited 0.11** 0.22* 0.11**
patents (0.04) (0.11) (0.04)
Relatedness A-cited/XY -cited -0.01
patents (squared) (0.00)
Constant LAL** % 140%**  143%** L 4Q*** ] A3F* ] 440 ] ABRR*
(0.49) (0.48) (0.48) (0.48) (0.50) (0.50) (0.50)
LR-tests: year dummies 53.61***  53.43*** 5E.67*** 52.68*** 52.69*** 52,19%** 52 62***
LR-tests: industry dummies 6.89 6.99 4.35 6.42 8.10 8.22 8.17
No of observations 1428 1428 1428 1428 1428 1428 1428
R-squared 0.21 0.22 0.23 0.23 0.24 0.24 0.24

*** n<0.01, ** p<0.05, * p<0.10; (d) dummy variable; standard errors in parentheses.
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