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Abstract Acquisitions by Chinese firms have increased markedly in recent years.
So far, we know little about the effects of these acquisitions on the acquirer’s innova-
tion performance. Our paper focuses on two interrelated research questions. First, to
what extent can Chinese firms increase their patent output following an acquisition?
Second, which factors influence the post-acquisition patent output? Using a compre-
hensive dataset of 697 publicly listed Chinese firms in the manufacturing sector that
conducted 1545 acquisitions from 2000 to 2012, we find no significant overall effect
of acquisitions on patent output. However, we find that several acquisition-specific
factors have a positive effect on the post-acquisition patent output (e.g., size of the
acquired knowledge base, relatedness of the acquired knowledge base, cross-border
acquisitions). Our study extends prior research on post-acquisition innovation per-
formance to the context of Chinese acquirers.
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1 Introduction

Only 15 years before, Chinese applicants filed 2% of the patents they filed in 2014.
While Chinese entities increased their applications 50-fold since then, applica-
tions by US applicants grew twofold and applications by Japanese applicants even
decreased by 3% (WIPO 2017). The development of China in terms of innovation
is particularly intriguing and recent. China now faces the follow-up challenge of
transitioning from an imitation-based to an innovation-based economy in order to
complete its attempt to catch up to further developed countries (Kim 1997; Hu and
Mathews 2008). Past economic growth in China was largely driven by cheap labor
and physical capital. These drivers, however, raise questions about the sustainability
of this development and on whether a similar development is possible in terms of
innovation (Wu 2001).

Chinese companies are aware of this problem. Acquisitions are one vehicle for
companies to access and exploit previously unexplored knowledge (Ahuja and Katila
2001; Cloodt et al. 2006). Acquisitions by Chinese firms have surged in recent years.
In 2014, Chinese companies announced 4502 acquisitions, an increase of 33% over
the previous year. Access to technology is cited as an important reason for Chinese
acquisitions (e.g., Deng 2004; Morck et al. 2008; Buckley et al. 2014) and is fre-
quently portrayed in the media. Chinese acquisitions, particularly those where the
target is located in a developed country, are often associated with the fear of knowl-
edge drains and a potential negative effect for the acquired companies.

So far, however, we know little about the effects of acquisitions on the Chinese
acquirer’s innovation performance. Although prior research has investigated these
effects in developed countries, it is unclear whether the results obtained in a Western
context also apply to an emerging market context such as China (Zhao et al. 2011;
Ramasamy et al. 2012; Barkema et al. 2015). In this regard, prior research has ques-
tioned the ability of Chinese firms to successfully integrate the acquired knowledge
because they lack absorptive capacity (Rugman and Li 2007; Anderson et al. 2015).
Thus, we investigate the post-acquisition patent output of Chinese acquirers drawing
on absorptive capacity theory. In spite of some caveats, patents are one of, if not the
most frequently utilized proxy to measure innovation in innovation research.

We study two interrelated research questions. First, to what extent can Chinese
firms increase their patent output following an acquisition? Second, which acquisi-
tion-specific factors influence the post-acquisition patent output? Our study uses a
comprehensive dataset of 1545 acquisitions by publicly listed Chinese manufactur-
ing firms from 2000 to 2012. Overall, we find no significant effect of acquisitions on
patent output of Chinese acquirers. Assessing deal-specific variables, we find that a
larger absolute size of the acquired knowledge base, technological relatedness, and
cross-border acquisitions have a positive effect on post-acquisition patent output. In
contrast, a larger relative size of the acquired knowledge has a negative effect. Prior
acquisition experience and ownership status (state-owned versus private companies)
have no effect on the post-acquisition patent output.
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The contribution of our study is twofold. First, we extend the literature on the
effects of acquisitions on post-acquisition innovation performance (e.g., Ahuja
and Katila 2001; Cloodt et al. 2006; Desyllas and Hughes 2010). In particular, our
study builds on prior work by Ahuja and Katila (2001) and Cloodt et al. (2006) and
can be seen as an extended replication study of these studies. Replication studies
have recently received renewed interest in management research and are crucial for
establishing reliable results (Ethiraj et al. 2016). Prior research on post-acquisition
innovation performance draws on absorptive capacity and organizational learning
frameworks to explain increases in patent output, with scholars frequently stress-
ing the need to better understand the contextual dimension surrounding the phenom-
enon (Muehlfeld et al. 2012; Argote 2013). We contribute to this line of research by
introducing the unique context of Chinese acquirers. Previous research has relied
on samples and firms from developed countries, and it is unclear whether the post-
acquisition effects for Chinese acquirers are similar. Additionally, the applicability
of theoretical frameworks developed in a Western context (i.e., absorptive capacity)
to an emerging market context is unclear and has previously been questioned (e.g.,
Murray et al. 2005; Zhao et al. 2011; Barkema et al. 2015). We show that certain
previous findings apply to the Chinese context, while others do not. Second, we add
to the increasing and current literature on innovation in China. Previous studies have
empirically analyzed the explosive increase in patenting by Chinese entities and its
antecedents (e.g., Hu and Mathews 2008; Li 2012; Boeing et al. 2016). Although
there are studies that analyze Chinese acquisitions with regard to financial perfor-
mance (Deng 2009; Zhao et al. 2011; Buckley et al. 2014), an in-depth empirical
investigation of the effects on innovation output and its antecedents is still lacking.
This is particularly intriguing because access to technological know-how is one
of the main reasons for Chinese acquisitions (e.g., Deng 2004; Morck et al. 2008;
Anderson et al. 2015). Our study is also relevant from a practical standpoint. Man-
agers from acquiring firms in emerging markets might find our results interesting
because they inform them about important deal characteristics that facilitate learn-
ing from acquisitions. Policymakers in China and Western countries might find our
results interesting and relevant because they indicate that acquisitions can be a prof-
itable catch-up strategy with regard to innovation performance.

The remainder of this study is structured as follows: Sect. 2 describes the theoret-
ical framework and derives hypotheses about the effect of acquisitions on the acquir-
er’s innovation performance. Section 3 describes the dataset and variables. Section 4
presents the results of our descriptive and multivariate analyses, while Sect. 5 dis-
cusses the findings and concludes.

2 Theory and hypotheses
2.1 Theoretical framework
Absorptive capacity is the theoretical framework of choice in most studies analyzing

the acquirer’s post-acquisition innovation performance (e.g., Ahuja and Katila 2001;
Cloodt et al. 2006; Kotabe et al. 2011). Absorptive capacity describes a company’s
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ability to value, assimilate, and apply new knowledge to commercial ends. A higher
absorptive capacity thus enables a company to better understand and subsequently
capture the value of external information (Cohen and Levinthal 1990) leading to a
higher innovation output. Sun and Anderson (2010) describe absorptive capacity as
an example of organizational learning that concerns how an organization integrates
and makes use of new external knowledge.

Within the absorptive capacity literature, research on knowledge transfer between
organizations has gained substantial momentum in recent years (e.g., Hitt et al.
2000; Argote 2013). This research stream analyzes whether an organization can ben-
efit from the experience of other organizations in order to realize productivity gains
and increase its innovation output. Investigated determinants and drivers that facili-
tate knowledge transfer between organizations include characteristics of the acquired
knowledge base, cultural proximity, or previous acquisition experience (e.g., Ahuja
and Katila 2001; Muehlfeld et al. 2012).

Our study builds on absorptive capacity theory. We use the theory to describe
under which circumstances we expect acquisitions to have an effect on the acquirer’s
post acquisition innovation performance. Specifically, we assume that acquisitions
have an impact on the acquirer’s absorptive capacity (a stock variable), which in turn
determines whether the acquirer can realize gains in post-acquisition patent output
(a flow variable).

Previous research indicates that the effect of acquisitions on the acquirer’s sub-
sequent innovation performance fundamentally depends on multiple characteristics
of the acquisitions (e.g., Ahuja and Katila 2001; Cloodt et al. 2006). Our study can
be considered as an extended replication study in this context. Table 6 (Appendix)
provides a comparison between the works of Ahuja and Katila (2001), Cloodt et al.
(2006) (which is an extended replication study of Ahuja and Katila (2001)), and this
study. While the concepts and variables used in our study closely relate to those used
in previous studies, we extend previous findings to the context of China, where their
applicability is unclear. In particular, while H1 as our baseline hypothesis assumes
an overall positive effect of acquisitions on innovation performance in the catch-up
process of Chinese acquirers, we also explore several deal- and company-specific
characteristics that shape this outcome. Specifically, we assume that the effect of an
acquisition on the acquirer’s post-acquisition patent output depends on the size of
the acquired knowledge base, the relatedness of the acquired knowledge base, and
on several firm characteristics of the acquirer.

2.2 Hypotheses

2.2.1 Overall effect of acquisitions on Chinese acquirers’ post-acquisition patent
output

Acquisitions constitute a very prominent way for firms to access external knowledge
(Ahuja and Katila 2001). Generally, firms try to increase their absorptive capacity
and subsequent innovation performance by acquiring and utilizing the experiences
of others (Cloodt et al. 2006). Specifically, it is assumed that firms can enhance their
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absorptive capacity by acquiring other firms and their knowledge bases (Ahuja and
Katila 2001; Anderson et al. 2015). The acquisition of new knowledge bases can
lead to potential economies of scale and scope, which may benefit an acquirer’s
capacity to produce (valuable) innovation output (Henderson and Cockburn 1996;
Ahuja and Katila 2001).

The external acquisition of knowledge through acquisitions is particularly attrac-
tive for companies with limited capabilities that are looking to expand their absorp-
tive capacity and knowledge base quickly (Hitt et al. 2000; Zhao et al. 2011). China
is a prominent example of a transition economy that still suffers from the rigidities
of a planned, closed market economy in which innovation was often neglected and
is trying to extend its innovation-related capabilities quickly (Peng 2003; Zhao et al.
2011).

Our baseline hypothesis is that acquisitions help Chinese firms to increase their
absorptive capacity and shall have a positive effect on the innovation output. The
following hypothesis applies:

H1 Chinese acquirer’s patent output will increase following an acquisition.
2.2.2 Size of the acquired knowledge base

Characteristics of the information being transferred are likely to affect the acquir-
er’s post-acquisition patent output. In particular, the absolute and relative size of the
acquired knowledge base have been shown to influence the post-acquisition innova-
tion performance (e.g., Lubatkin 1983; Ahuja and Katila 2001).

Absolute size of the acquired knowledge base Firms can enhance their absorptive
capacity by acquiring knowledge bases, hence enabling initially limited Chinese
firms to increase their innovation outputs. This effect is assumed to be larger with
a large size of the acquired knowledge base. This is because the integration of a
knowledge base leads to potential economies of scale and scope (Henderson and
Cockburn 1996; Ahuja and Katila 2001). Following Schumpeterian logic, inno-
vations are often a result of the recombination of existing elements of knowledge
(Ahuja and Katila 2001; Cloodt et al. 2006). Thus, the number of potential recom-
binations increases with an increasing knowledge base. If an acquired company has
a very small or non-existent knowledge base, this suggests that access to technology
was not a major motive for the acquisition and should thus not positively influence
post-acquisition patent output (Ahuja and Katila 2001).

Previous research has assumed the post-acquisition innovation performance to
increase linearly with the acquisition of knowledge bases with a larger absolute size
(e.g., Ahuja and Katila 2001; Cloodt et al. 2006). However, the degree to which
a company can integrate acquired knowledge and thereby increase its absorptive
capacity and benefit from it is likely to suffer from diminishing returns. This is
because the integration of very large knowledge bases demands considerable efforts
and resources on the part of an acquirer. Indeed, previous research has indicated an
inverted U-shaped relationship between increases in absorptive capacity and result-
ing innovation performance (Stock et al. 2001; Nooteboom et al. 2007). Therefore,
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we expect the relation between the absolute size of the acquired knowledge base and
innovation output to be non-linear and follow a curvilinear form, in that it will be
positive but with diminishing returns:

H2a The absolute size of the acquired knowledge base will be positively related
to a Chinese acquirer’s post-acquisition patent output, but with diminishing returns.

Relative size of the acquired knowledge base Before recombination benefits can be
achieved, the acquired information and knowledge needs to be processed by the
acquiring company. This process, however, depends crucially on the acquirer’s own
knowledge base. A large relative size of the acquired knowledge base indicates that
the firm acquires more patents in the acquisition than it currently has. This is the
case, for example, when a company that owns ten patents acquires a company that
has 1000 patents.

If the acquirer has little or no own knowledge, the acquisition of external knowl-
edge and the integration of this knowledge into the acquirer’s organization and pro-
cess will be complex and (in the short run) not necessarily lead to increases in inno-
vation output. Thus, it is not only the absolute size of the acquired knowledge base
that matters but also its relative size compared to the acquirer’s existing knowledge
base. If the relative size of the acquired knowledge base is too large, the acquir-
ing firm will have to devote a comparatively large amount of resources to integrate
the acquired knowledge base, leading to fewer resources being available to perform
actual innovation activities. Additionally, disruption of existing routines is likely
because the acquiring company is faced with a comparatively large amount of new
information and routines, which require substantial adaption on the part of the
acquiring firm (Ahuja and Katila 2001; Cloodt et al. 2006). We thus hypothesize the
following negative effect:

H2b The relative size of the acquired knowledge base will be negatively related to
a Chinese acquirer’s post-acquisition patent output.

2.2.3 Relatedness of the acquired knowledge base

In addition to the size of the acquired knowledge base, previous research underlines
that the relatedness of the acquired knowledge base is crucial for the post-acquisition
innovation performance (Ahuja and Katila 2001; Cloodt et al. 2006; Muehlfeld et al.
2012). Knowledge bases can be related in multiple ways. To grasp this diversity,
we measure the technological relatedness of the acquired knowledge base, whether
the acquired firm operated in a similar or unfamiliar industry to the acquirer, and
whether the acquisition was a cross-border acquisition or a domestic acquisition. We
expect technological and industry relatedness to have a positive effect on innovation
output. Also, we expect cross-border acquisitions to have a positive effect because
they enable Chinese acquirers to access knowledge that is often further advanced.

Technological relatedness of the acquired knowledge base The relatedness of the
acquired knowledge base reflects the content of the acquired knowledge. Based on
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absorptive capacity theory, we shall argue that related knowledge enables Chinese
firms to more easily apply new information to new environments, thus facilitat-
ing integration of the acquired knowledge base (Cohen and Levinthal 1990; Makri
et al. 2010). With regard to innovation, relatedness leads to common skills and a
shared technical language. In contrast, innovation routines tend to be different if they
originate from unrelated technological fields, thus rendering the integration of the
knowledge bases more difficult and resource consuming (Cohen and Levinthal 1989;
Cloodt et al. 2006). However, unrelated knowledge can benefit the organization by
providing new approaches to solve old problems or by allowing it to better process
external information.

Because both arguments are valid, previous research has shown that the combi-
nation of knowledge bases with a moderate degree of relatedness provides benefits
of increasing variety, while still providing enough common ground to build upon
(Ahuja and Katila 2001; Cloodt et al. 2006). For example, Ahuja and Katila (2001)
find evidence for a non-monotonic and U-shaped relationship. The authors argue
that performance will increase with increasing relatedness, but will decrease beyond
a certain point. This effect has been confirmed by Cloodt et al. (2006). Applying a
more fine-grained approach to measuring technological relatedness and complemen-
tarity, Makri et al. (2010) show that technological complementarity is an important
factor in stimulating innovation output, while they also find knowledge similarities
to have no effect on innovation quantity or quality. The authors argue that while
integration is facilitated, these similarities are not enough to spark innovation per-
formance. Similar results are obtained by Cassiman et al. (2008). Thus, we expect a
non-linear relationship that is positive, but with diminishing returns:

H3a Technological relatedness will be positively related to a Chinese acquirer’s
post-acquisition patent output, but with diminishing returns.

Acquisition in a similar industry The industrial context is an important factor that
may influence an acquisition’s outcome. Barkema and Vermeulen (1998) argue that
a firm operating in multiple industries might profit from the increased diversity in
terms of knowledge. For example, the firm will be able to gain more experience
because it has to deal with a more diverse set of demands, rivals, and partners than a
firm only operating in one industry. Also, a firm that is active in multiple industries
may be able to realize economies of scale and scope and may thus profit more from
its innovations.

However, most prior studies show that firms pursuing related, intra-industry
acquisitions outperform unrelated, inter-industry acquisitions (e.g., Muehlfeld
et al. 2012; Haleblian and Finkelstein 1999). This is because of larger synergies:
Firms can more likely build on existing practices and routines if the new industrial
environment is similar to the environment in which prior knowledge was obtained
and developed. In contrast, a transfer of routines may be impossible if knowledge
is predominantly novel and characterized by different dominant logics which have
to be learned. Companies can thus generalize their experience more easily if there
is a greater similarity (Cohen and Bacdayan 1994; Barkema and Vermeulen 1998;
Finkelstein and Haleblian 2002; Desyllas and Hughes 2010). Conceptually, the
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argumentation follows Huff (1982), who argues that “shared concepts”, for example
on how a firm successfully operates, are developed within an industry and are not
accessible for outsiders. Empirical evidence on how the industrial context guides
strategic thinking was initially put forward by Spender (1987). Also, Barkema and
Vermeulen (1998) describe that high levels of diversification force a firm to adapt
a more fragmented organizational structure that will prevent learning when knowl-
edge is acquired.

With particular regard to the post-acquisition innovation performance, previous
research indicates that R&D synergies are harder when two firms operate in differ-
ent industries and that more diversified firms tend to be less innovative (Hoskisson
and Hitt 1988; Ahuja and Katila 2001; Hagedoorn and Duysters 2002). We thus pre-
sume that Chinese acquirers tend to benefit more from related acquisitions in which
the acquirer operates in a similar industry:

H3b An acquisition in a related versus unrelated industry will be positively related
to a Chinese acquirer’s post-acquisition patent output.

Cross-border acquisition The geographic context is an important factor shaping
acquisition outcomes. Previous studies have often highlighted that cross-border
acquisitions pose several obstacles to the acquiring firm that hinder post-acquisition
performance. In contrast to domestic acquisitions, cross-border acquisitions often
involve different legal systems, different national cultures, and higher transporta-
tion costs which can be major obstacles to achieving integration benefits (Olie 1994;
Vaara 2003; Bjorkman et al. 2007; Dikova et al. 2010). Also, differences in lan-
guages are a common source of friction (e.g., Muehlfeld et al. 2012). Cultural simi-
larity, which is assumed to be greater in domestic than cross-border acquisitions,
eliminates a common source of friction by facilitating negotiations (Adair and Brett
2005) and the integration of the acquired company (Bjorkman et al. 2007). Another
factor is the regulatory framework (Clougherty 2005), which is also more similar in
a domestic acquisition, thus reducing the complexity of an acquisition. All these fac-
tors limit the transfer of knowledge in an acquisition. We could therefore assume a
domestic acquisition will be more beneficial than a cross-border acquisition because
of a greater relatedness.

However, cross-border acquisitions provide opportunities. With particular
regard to innovation performance, Barkema and Vermeulen (1998) argue that an
exposure to geographical diversity may lead to higher innovation levels because it
exposes a firm to different environments, enabling it to profit from different experi-
ences by getting access to new sources of knowledge. This information leads to a
richer knowledge structure and stronger technological capabilities (Ghoshal 1987;
Barkema and Vermeulen 1998). A similar argument is put forward by Ahuja and
Katila (2004), who find that firms expanding beyond national markets develop
unique innovation search paths as a response to the changing environment. While
a performance enhancing effect of domestic acquisitions is shown in some studies
(e.g., Muehlfeld et al. 2012), other studies find negative or no effects (e.g., Ahuja
and Katila 2001; Desyllas and Hughes 2010), prompting Bjorkman et al. (2007) to
describe the empirical evidence as inconclusive.
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Companies from emerging markets such as China frequently lag behind compa-
nies from developed countries in terms of strong intangible resources (e.g., techno-
logical know-how). Thus, Chinese firms might particularly benefit from cross-border
acquisitions instead of domestic acquisitions to address this comparative disadvan-
tage and access further developed knowledge. This access to knowledge from devel-
oped countries has frequently been described as one of the more important motiva-
tions for Chinese acquisitions (e.g., Deng 2004; Morck et al. 2008; Buckley et al.
2014). Therefore, we suggest that cross-border acquisitions positively influence a
Chinese acquirer’s patent output.

H3c A cross-border versus a domestic acquisition will be positively related to a
Chinese acquirer’s post-acquisition patent output.

2.2.4 Characteristics of the acquirer

Finally, previous research has shown that several characteristics of the acquirer
influence the acquirer’s post-acquisition innovation performance (Haleblian and Fin-
kelstein 1999; Ahuja and Katila 2001; Muehlfeld et al. 2012). Here, we focus on the
acquirer’s previous acquisition experience as well as a characteristic that is unique to
the Chinese context, namely whether the acquiring company is state-owned or not.

Previous acquisition experience Previous acquisition experience should positively
influence the outcome of an acquisition (Lubatkin 1983; Haleblian and Finkelstein
1999). This is because it is often assumed that an organization’s acquisitions are
similar to each other. Therefore, past acquisition experience can be applied to fol-
lowing acquisitions. The rationale behind this widespread assumption is based on
the learning curve, which rests on the assumption of positive effects by learning
through repetition. In this regard, positive returns through the accumulation experi-
ence are a robust finding in organizational learning research (Muehlfeld et al. 2012).
Following this argumentation, it is likely that previous acquisitions will also
facilitate the integration of acquired knowledge. Even though the effects of previ-
ous acquisition experience have been studied extensively in acquisition studies it is
surprisingly rarely investigated regarding its effect on innovation performance. Fol-
lowing the learning arguments posited above, we assume a positive influence of pre-
vious acquisitions on the acquirer’s post-acquisition performance. We hypothesize:

H4a Previous acquisition experience will be positively related to a Chinese acquir-
er’s post-acquisition patent output.

State-owned vs. private acquirers In transition economies, the institutional envi-
ronment is often characterized by strong governmental interference. This is par-
ticularly true for China, where governmental constraints and incentives influence
M&A decisions in a major way (Deng 2009). Often, corporate strategic decisions
are influenced by political motives (Tsui et al. 2004). For example, the Chinese gov-
ernment has been stimulating Chinese companies to become competitive MNCs by
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formulating a series of policies for the acquisition of foreign knowledge (e.g., value-
added taxes, favorable financing) (Deng 2004, 2009). By this, various firms have
become international players through aggressive international expansion. While this
referred to strong manufacturing firms in the past, China now specifically encour-
ages investment in R&D to enhance innovation capability and by focusing more on
acquisition of intangible assets such as technology and managerial capabilities from
global giants (Deng 2009).

The Chinese corporate landscape is very different from Western countries
because the Chinese economy has been dominated by state-owned enterprises
(Wang et al. 2007; Boeing et al. 2016). In contrast to other former socialist coun-
tries, China never underwent a mass privatization. Thus, the share of enterprises
directly or indirectly owned by the state is still large (albeit decreasing) (Wang et al.
2007; Boeing et al. 2016).

The boundaries separating these companies from the state are often blurred (Tsui
et al. 2004). Chinese state-owned enterprises are typically large, resourceful, and
heavily subsidized corporations. Previous research has characterized them as lacking
dynamism, passive, less learning-, and not performance-oriented (White 2000; Peng
2003; Wang et al. 2007; Boeing et al. 2016). Traditionally, state-owned enterprises
relied on innovations that were administratively directed to them (White 2000).
Overall, these attributes indicate lower levels of absorptive capacity and lesser capa-
bilities to incorporate knowledge, compared to private firms. State ownership should
thus lead to a negative effect on the acquirers’ patent output. In contrast, a private
organization should possess a larger absorptive capacity and should be able to profit
from acquisitions to a larger extent.

H4b Compared to private acquirers, state-owned acquirers will profit less from
acquisitions with regard to their post-acquisition patent output.

3 Data and variables
3.1 Data

Studies on post-acquisition innovation performance often impose a range of restric-
tions on the sample, for example, with regard to industry, company size, deal value,
or shares acquired (e.g., Makri et al. 2010; Desyllas and Hughes 2010). Because
the Chinese context remains unexplored so far, we keep our sample as unrestricted
as possible and merge three databases: Compustat (company data), SDC Platinum
(acquisition data), and PATSTAT (patent data). Our final sample includes 697
acquiring companies that conducted 1545 acquisitions and filed patents from 2000
to 2013.!

! Several companies conducted more than one acquisition during the sampling period.
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Company data Initially, we draw a sample of potential acquiring firms from Com-
pustat international. Compustat includes all listed Chinese firms, is one of the most
comprehensive databases on firm data, and has been used frequently used in related
studies (e.g., Ahuja and Katila 2001; Cloodt et al. 2006; Laamanen and Keil 2008;
Sears and Hoetker 2014). Using Compustat effectively excludes smaller firms, which
is however consistent with previous acquisition research focusing on large and pub-
licly listed firms (Ahuja and Katila 2001; Desyllas and Hughes 2010; Makri et al.
2010). Consistent with previous research, we focus on manufacturing firms (SIC
codes 20-39) (e.g., Puranam et al. 2006; Sears and Hoetker 2014), which are also
more prone towards formal IP protection and particularly patents (e.g., Block et al.
2015). Due to data unavailability prior to 2000, we draw all data available for the
period from 01.01.2000 until 31.12.2012. In total, this leads to an unbalanced panel
of 1726 companies with 13,858 company/year observations. This sample includes
both acquiring and non-acquiring firms.

Acquisition data Data on the acquisition activity of the sampled firms are obtained
from SDC Platinum. SDC Platinum is one of the most comprehensive databases
on acquisitions and has been frequently used in previous studies (e.g., Makri et al.
2010; Valentini 2012; Sears and Hoetker 2014). We draw a sample of all completed
deals between January 1, 2000 and December 31, 2012 in which the acquirer is
a Chinese company. Next, we match the data obtained from SDC and Compustat
semi-manually based on the SEDOL number. Entries that could not be matched
based on the SEDOL number were matched manually after conducting an in-depth
search on the respective company homepage. In total, 1545 acquisitions could be
matched to 697 companies.

Patent data Patent data is obtained from PATSTAT, one of the most comprehen-
sive databases on patents to date that is provided by the EPO. PATSTAT comprises
data from over 100 countries and contains more than 110 million patent documents.
Furthermore, PATSTAT has been described as the most comprehensive database for
Chinese patents (Liegsalz and Wagner 2013). We use the version of March 2015.
Because not all patents are immediately registered in PATSTAT, we only include
patents applied for before 31.12.2013 (because we use a lag of one year, we can only
include company and acquisition data until 31.12.2012). We identify patent docu-
ments in which one of the acquired or acquiring companies is listed as applicant
or assignee. A particular problem of identifying Chinese patents refers to the often
flawed and inconsistent depiction of the names of the applicants and their translation
from Chinese to English. Therefore, we generated search patterns that included vari-
ant spellings, abbreviations, and applicant names. The search patterns were refined
in several iterations to improve the identification and matching of relevant patents.
More specifically and in contrast to previous studies, we use the measure of patent
families to avoid an overrepresentation of patents filed at multiple patent offices (Li
2012). We use the earliest application within each patent family to determine the
date of the patent, as it is closest to the date of the actual innovation.
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3.2 Variables

Dependent variable Our dependent variable is the number of new patent applica-
tions per year, which measures a firm’s patent output. Patents are frequently used
to measure innovation output and are the most commonly used indicator to analyze
post-acquisition innovation performance (e.g., Ahuja and Katila 2001; Valentini
2012). This is because patents are related to inventiveness, are an externally vali-
dated measure of technological novelty, and are of economic significance (Ahuja
and Katila 2001).>

Independent variables To measure the overall effect of an acquisition on post-acqui-
sition patent output (H1), we include a dummy variable (deal dummy) that captures
whether a company conducted an acquisition in the respective year (=1) or not
(=0).

To analyze H2a, we measure the absolute size of the acquired knowledge base
by aggregating the patents of the acquired firm in the five years preceding its acqui-
sition. For H2b, the relative size of the acquired knowledge base is calculated by
dividing the absolute size of the acquired knowledge base by the knowledge base of
the acquiring firm. This variable takes a value of zero if the acquiring firm did not
file any patents.

We measure the technological relatedness of the acquired knowledge base (H3a)
by the difference between the proportion of patents filed in each IPC class between
the acquiring and acquired firms patent portfolio in a given year. A large value
indicates a low relatedness. To measure technological equality, we further include
a dummy variable that takes a value of 1 if the acquired and acquiring company
filed their patents in the same IPC classes, and O otherwise. The measurement of the
variables follows the approach of Ahuja and Katila (2001) and Cloodt et al. (2006).
The data is obtained from PATSTAT. To account for an acquisition of a company
in a similar industry, we construct a dummy variable that takes a value of 1 if the
acquired company operates in the same superordinate industrial category (2-digit
SIC code), and O otherwise (H3b). To analyze H3c, we include a variable that cap-
tures whether the deal is a cross-border (= 1) or domestic (=0) acquisition.

To assess H4a, we measure the acquirer’s previous acquisition experience by
including the number of acquisitions conducted previous to the respective deal.
Finally, we include a dummy variable that measures whether the acquiring com-
pany is state-owned (H4b) or not. Because there is no consensual approach about
how to measure state ownership in the literature, we used information available in
CSMAR. To validate these data, we manually searched two online databases that
included information on state ownership (sina.com and cmbchina.com). If all three
sources stated that the company is state-owned, this variable takes a value of 1, and
0 otherwise.

2 Most prior studies utilize the number of successful patent applications (patents granted) as a dependent
variable. Due to data limitations, we used the number of all patent applications (see Sect. 5).
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Control variables We control for several variables that might influence patent out-
put. We approximate a company’s age by including the time since its IPO. Also, we
control for a company’s size by including its fotal revenue (log.). Larger firms tend
to be able to produce higher innovation outputs. More profitable firms should be
able to devote more resources to innovation, which we want to control for by includ-
ing the company’s return on assets. To rule out the possibility our post-acquisition
results are solely driven by a higher pre-acquisition innovativeness, we control for
a firm’s innovativeness by including its patenting intensity in logged form. Patent-
ing intensity is constructed by dividing a firm’s patents by its total assets per year
and is a suitable replacement for the usually used R&D intensity, which was not
available in Compustat (e.g., Sandner and Block 2011). Also, we include the volume
of shares acquired in the deal. Comparatively large acquisitions should facilitate
knowledge transfer. To account for inter-industry differences, we include industry
dummies (2-SIC). To account for time differences, we include year dummies. Also,
there are large regional differences across China (e.g., Fisch et al. 2016; Li 2012).
To account for these differences, we also include a set of dummy variables that cap-
ture the province in which the acquirer is located.

4 Results
4.1 Descriptive statistics

Table 1 provides a detailed description of our variables. Table 2 shows descriptive
statistics, correlations, and variance inflation factors (VIFs). Values are reported per
company per year. For example, companies filed 13.78 patents per year while the
average return on assets is 5%. On average, the acquired firms applied for 9.4 patents
in the five years preceding the acquisition. Interestingly, only 5% of the acquisitions
were cross-border (78 of 1545), whereas 47% of the acquisitions were conducted
in a similar or the same industry. Finally, 41% of the acquisitions were carried out
by state-owned enterprises. Correlations and VIFs indicate that multicollinearity
should not distort our results.

4.2 Multivariate statistics

Because our dependent variable patent output is a count variable with only non-
negative integers, we use count data regressions as our main method of analysis. The
results are reported in Tables 3 and 4. Following Pollock et al. (2008) and Muehlfeld
et al. (2012), we account for within-firm variation by clustering standard errors at
company level. This is similar to a random-effects regression and addresses a poten-
tial bias caused by multiple acquisitions by the same firm in the same year.’ Previous

3 In line with previous research, this enables us to include multiple acquisitions carried out by the same
company in the same year. To circumvent a bias caused by the inclusion of these observations, we also
control for the number of previous acquisitions of each acquirer.
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Table 1 Description of variables

Variable

Description

Patent applications
Deal dummy
Time since IPO

Total revenue (log)
Return on assets

Patent intensity (log)

Shares acquired

Absolute size of acquired knowledge base

Relative size of acquired knowledge base

Technological relatedness of acquired knowledge
base

Acq. in similar industry

Cross-border acquisition
Previous deals

Acq. by state-owned ent.

Number of new patent applications per year,
recorded at the patent family level

Measures whether the company did an acquisition in
the respective year

Measures the time since the acquirer’s IPO (in
years)

Logarithmized total revenue (million USD)
Acquirer’s return on assets

Logarithmized patent intensity, measured by a
firms’ patents divided by its total assets per year
over the last 3 years

Volume of shares acquired in the respective deal

Absolute size of acquired knowledge base, meas-
ured by aggregated patents of acquired firm in
5 years preceding its acquisition

Relative size of acquired knowledge base, measured
by absolute size of acquired knowledge base
divided by knowledge base of the acquiring firm

Technological relatedness of acquired knowledge
base, measured by difference between propor-
tion of patents filed in each IPC class between
acquiring and acquired firms patent portfolio in a
given year

=0, if acquired company does not operate in same
superordinate industrial category, = 1, if acquired
company operates in same superordinate industrial
category

= 0, if domestic acquisition, =1, if cross-border
acquisition

The number of acquisitions the acquirer performed
before the respective deal

=0, if acquiring company is not state-owned

= 1, if acquiring company is state-owned.

We also include year dummies, industry dummies, and province dummies in our models. Compustat,
SDC Platinum, PATSTAT (version: March 2015)

research has shown that an acquisition’s impact on the acquiring firm’s innovation
performance is not immediate (e.g., Ahuja and Katila 2001; Cloodt et al. 2006).
Thus, we include all covariates with a lag of 1 year, which is in line with previous
studies (e.g., Desyllas and Hughes 2010) and enables us to keep more data points, as
the most recent year would have to be excluded otherwise.

To analyze H1, which assumes a positive effect of an acquisition on the acquirer’s
post-acquisition patent output, we use the full sample. This includes years in which
a company conducted and acquisition as well as years in which the company did
not conduct an acquisition. Model 1 includes the base model. Model 2 shows that,
overall, an acquisition does not have a statistically significant effect on patent output
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Table 3 Focus on the overall deal-effect. Data sources: Compustat international, SDC Platinum, PAT-
STAT (version: March 2015)

Variables Hyp. Model 1 Model 2

Coeff. (SE) Coeff. (SE)

p-value p-value

Control variables (t—1)

Time since IPO —0.032 (0.007)%** -0.032 (0.007)#:*
0.000 0.000

Total revenue (log) 0.744 (0.033)#*** 0.742 (0.033)##:*
0.000 0.000

Return on assets 0.536 (0.300)* 0.523 (0.300)*
0.074 0.081

Patent intensity (log) 0.738 (0.095)*** 0.739 (0.095)**%*
0.000 0.000

Deal-specific variables (t—1)
Deal dummy HI (+) 0.060 (0.044)
0.178

Year dummies Yes Yes

Industry dummies Yes Yes

Province dummies Yes Yes

N (Companies) 6925 (697) 6925 (697)

Pseudo R? 0.178 0.178

Alpha 1.607 1.607

Results of the negative binomial regression analysis (dependent variable: patent applications per year)
Standard errors clustered at company level
* p<0.10, ** p<0.05, *** p<0.01

(deal dummy), indicating that the increase in patent output is not significantly larger
a year after an acquisition than it is in years that do not follow an acquisition. Thus,
the general assumption that an acquisition always leads to knowledge gains for a
Chinese acquirer cannot be supported.

The following models introduce the independent, deal-specific variables and
also shift our analysis to the deal level. In contrast to Table 3, we now exclude
observations in which no deal was carried out to explore the variance between the
acquisitions in more detail. The results of this deal-specific analysis are displayed
in Table 4. We enter the variables stepwise. The following paragraph focusses on
the most robust Model 4.

With regard to H2a, we find that a higher absolute size of the acquired knowl-
edge base has a highly significant and positive effect on the acquirer’s post-acqui-
sition innovation performance. We also find that this effect decreases at higher
levels, as indicated by the significant squared term. We also find support for H2b:
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A higher relative size of the acquired knowledge base is associated with a lower
post-acquisition innovation output.

With regard to H3a, we find that technological relatedness of the acquired
knowledge base positively influences patent output (p =0.078). However, we do
not find evidence for a non-linear relationship. With regard to the industrial con-
text, we assumed that intra-industry deals have a positive effect on post-acquisi-
tion patent output (H3c). Our empirical analysis does not support this hypothesis.
H3c suggests differences between cross-border and domestic deals and suggests
a positive effect of cross-border acquisitions. Compared to a domestic deal, an
international deal increases patent applications in subsequent years (p =0.001).

Finally, we find no support for H4a and H4b, which assumed differences in the
acquisition consequences of experienced versus inexperienced acquirers or state-
owned versus private acquirers.

4.3 Robustness checks

In addition to our main analysis, we perform several robustness checks that are dis-
played in Table 5.

First, the acquisition of knowledge may not always be the main motive for an
acquisition. Some acquisitions, for example, might aim to access resources, or gain
market share. Previous research has dealt with this issue by only focusing on acqui-
sitions in which the acquired company filed at least one patent five years to being
acquired (e.g., Ahuja and Katila 2001). In Model 1 (Table 5), we thus reduce our
sample accordingly. While our sample is reduced to 452 acquisitions by 290 firms,
the findings of our main analysis remain robust. Still, this robustness check cannot
completely rule out differences in target selection or different acquisition motives.

Second, our sample includes several companies that performed more than one
acquisition in a given year. While we account for the number of previous acquisitions
for every observation and also cluster the standard errors on the company level, it is
hard to disentangle the effect of each acquisition on the acquirer’s cumulative patent
output. Therefore, we excluded companies that conducted more than one acquisition
in a single year from our sample. As Model 1 (Table 5) shows, this restriction severely
decreases our sample to 679 acquisitions carried out by 478 companies. In spite of the
decreased sample, the findings with regard to H2a and H2b remain robust. Due to the
decreased sample size, however, the cross-border effect becomes insignificant.

Third, our main model uses a lag of 1 year for all covariates. By this, we account
for a delay in the effect of an acquisition on the acquirer’s patent output. However,
different lag structures have been used in previous literature. For example, Ahuja
and Katila (2001) as well as Cloodt et al. (2006) include the independent variables
with no lag, and a lag of 1-3 years simultaneously. Their results show that, while
there are differences between the different lag structures, the overall effects remain
similar. In order to validate our results, we thus estimate our main model with a lag
of 3 years. While this leads to a severe drop in observations to 894 acquisitions (we
had to exclude the two most recent years), all results remain robust.
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Finally, we calculated the relative size of the acquired knowledge base by divid-
ing the absolute size of the acquired knowledge base by the knowledge base of the
acquiring firm. If the acquired firm did not file any patents, the variable takes a value
of 0. Because a very small value should indicate a very large difference between the
two knowledge bases, this is not necessarily the case if the acquirer has 1 patent and
the acquired firm has O patents. Therefore, we exclude all observations in which the
variable takes a value of 0 in Model 3 (Table 5). Again, this decreases our sample by
a large extent. However, the significant findings with regard to the relative size of the
acquired knowledge base remain robust.

5 Discussion and conclusion

We analyze the effect of acquisitions on the acquirer’s post-acquisition innova-
tion performance in the emerging market context of China. We draw on absorptive
capacity theory and find no significant overall effect of acquisitions on the patent
output of Chinese acquirers. Yet, several deal-specific variables, such as character-
istics of the acquired knowledge base and cross-border acquisitions do influence
the post-acquisition patent output. Our findings extend the previous literature on
the effect of acquisitions on post-acquisition innovation performance (e.g., Ahuja
and Katila 2001; Cloodt et al. 2006; Desyllas and Hughes 2010). Additionally, we
contribute to the increasing literature on innovation in China. Previous studies have
empirically analyzed the explosive increase in patenting by Chinese entities and its
antecedents (e.g., Hu and Mathews 2008; Li 2012).

Previous research has assumed that emerging market firms may not profit from
acquisitions because they lack the absorptive capacity to successfully exploit acquired
knowledge (Narula 2012; Anderson et al. 2015). However, we identify several deal-
specific characteristics that significantly influence the post-acquisition patent out-
put. Unsurprisingly, we find that a higher absolute knowledge base of the acquired
firm increases post-acquisition patent output. Although this linear effect has been
identified in previous research, our findings suggest that the effect is non-linear and
decreases at higher levels. We explain this in the acquisition context previously unex-
plored finding through the significant requirements that the integration of a very large
knowledge base poses for an acquiring firm. Although potentially providing a huge
potential to increase their own absorptive capacity, companies may be overwhelmed
by very large knowledge bases. This implies that the most attractive targets for Chi-
nese acquirers may not necessarily be firms with the largest possible knowledge base;
rather, it should be more beneficial to choose targets with a moderate knowledge base.

In line with H3c, we find that Chinese companies profit from international acquisi-
tions. This indicates that Chinese firms successfully draw on the often more devel-
oped knowledge in technologically and culturally distant countries. Because a suc-
cessful integration of more distant and potentially more advanced knowledge often
requires a considerable amount of absorptive capacity, this finding largely contradicts
the argument that Chinese firms lack absorptive capacity. Additionally, this finding
supports the notion that Chinese companies use cross-border acquisitions to transi-
tion to an innovation-based economy and to catch up to developed countries (Morck
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et al. 2008; Anderson et al. 2015). An additional explanation for this finding could
be that the Chinese patents acquired in domestic acquisitions are of comparatively
low value (Fisch 2016). This notion of a lower patent value is supported by recent
research which indicates that Chinese patents are less valuable than from the US
or other developed economies (e.g., Boeing and Mueller 2016; Fisch et al. 2017).
Even though the overall patent value of Chinese patents might be increasing in recent
years, it is thus not surprising that the acquisition of more valuable, international pat-
ents has a larger effect on post-acquisition patent output of Chinese acquirers.

Finally, we do not find significant differences in the post-acquisition patent out-
put between state-owned and private firms. We expected the innovation-hampering
aspects to overwhelm in state-owned companies: inefficient structures, the absence
of managerial knowledge and unhealthy ties between government and businesses
(Choi et al. 2011). However, previous literature also indicates that state-owned
enterprises could be more innovative (Choi et al. 2011). For example, the success-
ful catch-up of Taiwan and South Korea has been partially attributed to state-driven
technological development aimed at fostering innovation capabilities. A similar
effect could be expected for China because the government’s long-term orientation
and substantial financial support might lead to a better environment for innovation.

In conclusion, our results show that Chinese companies seem to be able to success-
fully exploit acquisitions to increase their patent output under certain circumstances
(e.g., in cross-border acquisitions). This contradicts studies assuming a comparatively
limited absorptive capacity of Chinese firms (Rugman and Li 2007; Anderson et al.
2015). A potential explanation lies in the transformative process China undergoes and
the adaptability this process demands from companies, particularly in changing envi-
ronments, such as during a transformation from imitation to innovation. For example,
the industrial and institutional environment in China is highly dynamic and uncer-
tain. This is because the transformation process leads to a variety of unique and often
experimental industrial policies (Luo and Peng 1999; Murray et al. 2005). This forces
firms to adapt their products and strategies very quickly. Thus, this reality might pre-
pare them for the hurdle of acquisitions and enable them, despite a potentially worse
initial situation, to profit from acquisitions. Another explanation is that Chinese firms
often exhibit a very inactive role when integrating acquired firms, which is contrary
to public belief. Several studies indicate that Chinese firms often grant acquired
firms considerable autonomy following an acquisition. This passive strategy aims
to minimize integration problems while simultaneously keeping an acquired firm
as functional as possible, for example by keeping the old management in place (Liu
and Woywode 2013; Anderson et al. 2015). This not only enables the Chinese firm
to profit from the acquired firm as much as possible but also contradicts the public
image of Chinese firms only acquiring firms to drain their knowledge.

This study is not without limitations. First, previous studies often try to consolidate
companies and their subsidies, for example, using Dun and Bradseet’s “Who Owns
Whom” database (e.g., Valentini 2012). This is helpful when trying to grasp a com-
pany’s patent portfolio. However, the Chinese company landscape is very opaque and
there is no common source for consolidation. To account for this, we generated and
refined our search patterns in multiple iterations and are confident that we have identi-
fied an accurate patent portfolio through this process. A second limitation concerns our
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dependent variable (patent output). Patents suffer from the idiosyncrasies of the pat-
enting process and other limitations. Despite these potential drawbacks, patents are by
far the most frequently used measure of innovative performance in an acquisition con-
text (e.g., Ahuja and Katila 2001; Desyllas and Hughes 2010). Finally, the acquisition
of knowledge is not always the main motivation for an acquisition. If an acquisition
is carried out, for example, to gain access to resources or market share, a subsequent
effect on the innovation performance is unlikely. Controlling for different acquisition
motives is a frequently discussed issue in previous literature (e.g., Ahuja and Katila
2001) and we try to account for it in our robustness checks to some extent. Still, this
issue provides a fruitful avenue for future research. Finally, our study is closely related
to the studies of Ahuja and Katila (2001) and Cloodt et al. (2006). Extending these
studies, we explore multiple independent variables that have remained unexplored so
far. However, these prior studies utilize the number of successful patent applications as
a dependent variable. Successful patent applications might give a better impression of
a firm’s actual innovation output because patents of low quality or trivial patents are
often not granted and therefore filtered out. However, we could not use the number of
successful patent applications because this information was only partially available in
the Chinese context and would have led to a major loss in observations.

Additionally, we focus on acquisitions, which is only one option for inter-firm knowl-
edge transfer, albeit an important one. Thus, further research might examine other mecha-
nisms of knowledge acquisition, such as strategic alliances or joint ventures in the specific
context of China (e.g., Kale et al. 2000; Duso et al. 2010). Second, various contributions
have highlighted the fact that the increase of China’s innovative capacity is remarkable
in terms of quantity, but questionable in terms of quality (e.g., Li 2012). Future research
might find it interesting to assess patent quality in more detail. Due to the limitation in
Chinese patent data, it might be interesting to assess patent quality in an already estab-
lished context in which data are reliably available, such as the US. Third, cross-border
acquisitions are a particularly interesting subgroup of acquisitions. It might be interesting
to analyze how country-specific variables affect the post-acquisition innovation perfor-
mance. For example, it could be analyzed whether there is a difference in the effect on
the acquirer’s innovation performance when US firms or European firms are acquired.
Finally, more refined ways of analysis could be used to ensure the robustness of our
results. For example, future research could approach the development of the acquirer’s
post-acquisition innovation performance using a differences in differences setup.
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