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Abstract
Although mergers and acquisitions (M&As) are acknowledged as an important mean to access innovative
assets and know-how, innovation performance often declines in the post-merger period. Reasons identified by
the prior literature include financial, managerial and organizational constraints related to the M&A event. In
conseguence, inventor innovation performance declines and inventors leave the firm. Prior literature treats the
acquiring firm as passive observer of inventor departure and innovation declines around the M&A event. This
study argues that acquiring firms can take active measures against innovation performance declines by hiring
key inventors. Drawing from the knowledge based view of the firm, we first establish that innovation
performance declines in the postmerger period stem from two distinctive channels: inventor departure and
innovation performance declines of inventors that stay with the firm. We argue and find that the latter effectis
much stronger as compared to the well-studied phenomenon of inventor departure. Next, we show that the
hiring of key inventors in the post-merger period can counteract these negative effects in two ways: on the one
hand, there is a direct effect in the sense that these newly hired inventors increase corporate innovation
performance after the M&A. On the other hand, the newly hired key inventors improve the innovation
performance of the inventors already working for the acquiring firm hence mitigating the innovation
performance decline associated with the corporate restructuring. The results suggest that an appropriate hiring



policy can counteract innovation declines in the aftermath of M&GAs.
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Hiring New Key Inventors to Improve Post-Merger Innovation

Performance

1. INTRODUCTION

Mergers and acquisitions (M&As) are an important mean by which firms can access
technological assets and know-how possessetidacquisition target (Capron et al., 1998;
Granstrand and Sjolander, 199%pra et al., 2001; Graebne004; Cassiman et al., 2005).
Firm acquisitions grant accesstazhnological competencies and capabilities (Granstrand and
Sjolander, 1990; Chaudhuri and Tabrizi, 1998} @0 essential intedttual property rights
(Grimpe and Hussinger, 2008; 2014), therewibmplementing or extending the technology
portfolio of the acquiring firm (Cassiman a&t, 2005; Ahuja and Kati|&2001; Cloodt et al.,

2006).

The expected benefits of M&As for innovatiantwithstanding, most emal studies report
innovation performance declines in the postgee years (see Veugelers, 2006, for a survey)
due to a shift of manageriatention from daily business activities and innovation to the M&A
event (Hitt et al., 1990), merger-induced financial constraints (Hitt et al., 1996) or
organizational and cultural differences betwésmget and acquiring firm (Chatterjee, 1986;
Hitt et al., 1991). These implications oetM&A invent hamper the innovation performance
of the individual inventors inthe firm. According to the individualist tradition of the
knowledge-based view of the firm (KBV) (Felin and Hesterly, 2007), individual talents are the
sources of knowledge and innovation (Grant, 1996; Hoskisson et al., 86 ¥irms facilitate

the exploitation of their knowledgay developing routines which turn define the context in
which knowledge workers carry out their owoutines (Nelson and Winter, 1982; Cyert and

March, 1963). M&As and their organizational ihgations constitute a disruption to these
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routines which creates uncertainties regardifgsecurity and task @ieitions and therewith
induce demotivation and cognitive barrierktmwledge exploitation (Minbaeva et al., 2003;
Jensen and Szulanski, 2004). Inventors reactinmbvation performanceeglines or departure
(Ernst and Vitt, 2000; Paruchuri et al., 208@poor and Lim, 2007). Prominent examples for
key innovation employees leaving the firm around an M&A event include the acquisition of
Gillette by P&G in 2005 (Kanter, 2009) and the acquisition of Pixar by Disney in 2006 (Ganco

et al., 2015).

Prior studies that focus on the effects of M&on innovation performance treat acquiring firms

as passive observers that need to accentors’ departure and innovation performance
declines of incumbent inventoé/e argue that acquiring firnesin take active measures against
innovation performance declines such as hikieg inventors in ordeio counteract innovation
performance losses (Aggarwal and Hsu, 2012). Drgvirom KBV, we argue that the hiring

of key inventors has two effects on post-mergeovation performance. First, newly hired key
inventors constitute new and superior sources of knowledge, strengthening the knowledge base
of the acquiring firm. Hence, they are expedteldave a direct positive effect on the innovation
performance of the acquiring firm after the M&&econd, we derive from KBV and the theory

of organizational learning that there is an impatrtadirect effect in the sense that these newly

hired talents improve the innovation pmrhance of incumbent inventors.

The contribution of our paper to the literawn M&As and innovation is twofold. First, we
study the effect of M&As on the innovation performance of the acquiring firm through a KBV
lens (Simon, 1991; Kogut and Zander, 1992; Gra986). The KBV provides an alternative to
firm level explanation for the often obsedvanovation performancdeclines after M&As,
employing the inventor as the major sourckraiwledge and treating the M&A as a disruption
to the knowledge exploitation procedure (Paruchtl., 2006). We ada the prior literature

that focuses on inventor behavaround M&As (Ernst and itt, 2000; Paruchuri et al., 2006;
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Kapoor and Lim, 2007) by disemgling different channels for the decline in post-merger
innovation performance. We distinguish tween inventor departure and innovation
performance declines of incumbent inventois ttay with the merged entity. Moreover, we
derive that the effect on innovati performance of the inventoratistay within the firm should
be larger than the well-researched effect of meedeparture. This ian interesting finding
given that prior literature pays a lot of attentio the consequences of inventor departure after
M&As (Ernst and Vitt, 2000; Kapoor and LirB007; Larsson and Finkelstein, 1999). Second,
from the assumption that the inventor is the sewf knowledge we derivibat firm’s can take
means to counteract innovation performancéinies in post-merger periods. We demonstrate
that the hiring of key inventors has importaditect and indirect effects on post-merger
innovation performance where thétéa effect refers to a positivdfect of new key inventors’
on incumbent inventors ’contribution to thenfis innovation performance. These results
indicate that an approprathuman capital strategy aroutite M&A can help avoiding a
temporary decrease in innovation performaimcéhe post-merger period. Our findings have

important practical implications f@xecutives being involved in an M&A.

The remainder of the paper is organized as falolhe next section praes a review of the
existing literature and derives our hypothes@sction 3 describes the database and the
definitions of the variables. The following section presents the empirical strategy and the

regression results. The lastction concludes.

2. THEORY DEVELOPMENT & HYPOTHESES

The knowledge production process

The knowledge-based view of the firm (KBY§cognizes knowledge as the most important
strategic resource for the firm (Grant, 1996),ntiog out the essential role of knowledge in

value creation and for achieving a competiib/antage (Barney, 1991; Felin and Hesterly,



2007). Individuals are viewed as the sourceknmiwledge, while the rolef organizations is
knowledge application (Grantl996). Acknowledging that kndedge and creativity are
embodied in talented people (Rao and Dra2i0?2), individual talents and human capital
deserve important attention ksy ingredients to the knowdge creation process (Kogut and
Zander, 1992; Zucker et al., 2002; Song et &03). Firms present a platform that allows
individuals to interact ando exchange knowledge (Gia 1996). Through an emerging
common knowledge base, individuals have actete knowledge of eh other (Grant, 1996).
The common knowledge base permits the imtlisls to share and integrate aspects of
knowledge that are not common between thene. focess of transferring knowledge, skills
and talents of people into innovations ligwever, complex. KBV argues that knowledge
characteristics such as itaess (Zander and Kogut, 1995), complexity (Hansen, 1998) and
causal ambiguity (Szulanski, 1996as well as difficultiesin establishing interpersonal

interactions (Szulanski, 1996) ingeethe transfer of knowledge.

Firmsfacilitate the process of knowledge exploitatipn defining a context and organizational
routines in which knowledge workers carry thtir own routines (Nelson and Winter, 1982;
Cyert and March, 1963). Routines provide dgdance for the individuals within an
organization and in order to facilitate coordination (Winter, 1986; Kapoor and Lim, 2007).
Inventors get used to work within the cortex these routines, which include the physical
setting as well as formal and informal prdaees and communication flows (Szulanski, 2000).
Even though routines can be simple sequertbey, are able to support complex patterns of
interactions between individuals (Grant, 1996aking them key in the knowledge production
process (Levitt and March, 1988). M&As constitute a disruption to these routines, inducing
uncertainties and task-outcome ambiguity ifoventors and other employees, impeding the
process of knowledge integratiovith implications for theirproductivity (Ranft and Lord,

2002; Ranft and Lord, 2000; Ernst anit\2000; Kapoor and Lim, 2007).



The impact of M&As on innovation performance

Prior studies have largely documented the tiegampact of M&As on corporate innovation
performance (e.g. Prichett, 198%avenscraft and Scherer, 19&7assiman et al., 2005, see
Veugelers, 2006, for a surveytbk literature). Thislecline of innovation performance can be
traced back to several firm level factors: Eimmanagerial attention shifts away from daily
activities and R&D to te M&A event (Hitt et al., 1990). Send, from a financial point of view,

the pressure imposed by the acquisition inwesit (Miller, 1990; Hitt et al., 1991) and the
introduction of cost saving pgrams aimed at eliminatinguplicative research efforts
(Lengnick-Hall, 1991; Veugelers, 2006) mayduce cutbacks of R&D budgets. Finally,
insufficiently planned and poorly executed post-merger integration has shown to hamper
inventor innovation performance significantly (e.g. Jemison and Sitkin, 1986; Haspeslagh and
Jemison, 1991; Pritchett, 1985). These effects sironger in the presence of cultural and
organizational differences between acquirer and target as well as low technological proximity

(Ernst and Vitt, 2000; Ahuja and Katila, 2001; Cassiman et al., 2005).

These firm level factors affect the performaontendividual inventordy impeding inventors’
routines and organization environment. Thestpuoerger integration process typically goes
along with strategic reconfigurans and restructuring actiies (Karim and Mitchell, 2000),
higher fluctuations rates of personnel and chamnggb definitions and positions (Walsh, 1988;
Ernst and Vitt, 2000) that may create a sens#isddcation and even trauma (Cartwright and
Cooper, 1993; Paruchuri et al., 2006). Invesitithin the acquiring fm become concerned
about the future strategic diremti of the firm and the implicatns for their employment safety
and the future definition of their positionithin the firm and their tasks (Souder and
Chakrabarti, 1984). The psychological reactigenerated by the disruptive nature of the

merger event limit the cognitive ability of invergand their capability to deal with and process
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new information (Fugate et al., 2008). Investoattention is focused on coping with the
disruptive situation rather than processing walated information (Staw et al., 1981; Fugate
et al., 2008). This creates agnitive barrier to the exploitain of the inventors’ knowledge
(Minbaeva et al.,, 2003; Jensen and SzKgn2004) which impedes the individuals’
incorporation of new infornten and the exploitation of ¢hexisting knowledge. Thus, the
productivity decline of the individual inven®that remain in the firm decreases acquiring

firms’ innovation performancm the post-merger period.

Baseline Hypothesis 1: A decline of acquirfirgns’ post-merger innovation performance is
associated with an innovation fh@ermance decline of the incumit inventors that remain in

the firm.

Financial cutbacks and elimination of redundactivities imposed after the M&A (Hitt et al.,
1991; Lengnick-Hall, 1991) may anslate in layoffs or relotans of inventors. This
uncertainty as well as the organizational gemaccompanying the merger can result in the
departure of R&D employees (Ernst and Vid0R; Paruchuri et al2006; Kapoor and Lim,
2007). Because the locus of krledge resides on individualSimon, 1991; Grant, 1996), the
unintended departure of invens implies an immediate loss of knowledge and human capital,

which affects the post-merger innovation perfanoeof the firm (Ernst and Vitt, 2000).

Baseline Hypothesis 2: A decline of acquiriitgns’ post-merger innovation performance is

associated with inventor departure.

Inventor departure has gained a lot of attenitaime previous literature (Ernst and Vitt, 2000;
Paruchuri et al., 2006; Kapoordhhim, 2007; Hussinger, 2010).dm a KBV perspective, this

effect is rather straightforward because the loss of inventors implies a loss knowledge (Simon,
1991). However, because of invers’ interactions within théirm, knowledge of departing

inventors is not completely logdiut partly remains in the firm ashas been transferred to the



leaving inventor's coworkers. On thene hand, explicit knowledge is shared via
communication (Polanyi, 1962; Zander and Kodi®95). On the other hand, tacit knowledge
is also transferred to sometemt within the firm as indiduals are exposed to the tacit
knowledge of each other which they observe in applications or by working together (Grant,
1996). In this way, by #hvoluntary cooperatioand interaction of individuals knowledge is

also embedded in the orgartipas (Kogut and Zander, 1992).

A productivity decline of the inveats that remain in the acquiring firm might be much more
important, in contrast. The uncertainties thatMh&A event creates arttie resulting decrease

in motivation and raise of cognitive barriers can block the knowledge creation of all remaining
inventors rendering access and exploitatiothefr own knowledge and the knowledge that

they acquired from their departj colleagues. Thus, we hypothesize:

Hypothesis 1: The decline of acquiring firngst-merger innovation performance is more
strongly associated with incumbent investomnovation performace decline than with

inventor departure.

The effect of newly hired key inventos on post-merger productivity declines

While providing ample evidence on post-mergerovation performance declines and their
causes (e.g. Ravenscraft anch&@er, 1987; Hitt et al., P4; 1996; Ernst and Vitt, 2000;
Paruchuri et al., 2006; Kapoor and Lim, 2007), phevious literature isilent about possible
remedies that can be employed by the acquitiing We suggest the hing of key inventors
as one specific mean acquiring firms camploy to counteract post-merger innovation

performance declines.

Individuals have been shown @ heterogeneous in terms of the knowledge they possess
(Zucker and Darby, 1995; Zucker et al., 1998cordingly, the innovation performance

distribution of inventors ishighly skewed (Lotka, 1926; g, 1965; Narin and Breitzman,



1995). Within each technological domain and eargfanizational context, there are some key
inventors that are crucial for the processnofovation creation due toeln superior technical
knowledge and expertise (French and Raven, 19f)also because tfie tacit knowledge

they carry (Zucker et al., 2002; Hess and Retimel, 2011). The signifioae of key scientists

is widely acknowledged. Zucker and Darby (1995), for instance, highlight the importance of a
few key individuals in embodyingnd generating knowledge cobtiting to the emergence of

entirely new industries such as the biotech industry.

Acquiring firms can hire new key inventét® actively counteract an innovation performance
declines after M&As. Newly hired key scientisiee expected to positively contribute to the
process of organizational learning and knowledgeation, in particalr, thus having an
important effect on post-merger innovation periance. The reason originates from the
principles of organizationalkearning which can take placether by the inalsion of new
members carrying knowledge new to the orgaropatr by the learning of its members (Simon,

1991).

In line with the theory of organizational leargjrwe argue that the efft of newly hired key
inventors is twofold (Simon, 1991). On the drand, newly hired key inventors are expected

to have a positive direct effect on the innovapenformance of the acquiring firm, since they
represent new knowledge to the firm that camxoited. The expected positive direct effect

of newly hired key inventors on post-merganovation performance is grounded in key
scientists’ superior previous past performance, skills endowment and talent. The hiring of key
inventors will provide acquiringrfims with access to these skills, competencies and experiences

(Rao and Drazin, 2002) and also to the knowlegifbered at their former employer (Barney,

1 We refer here to the hiring of key inventors that are external to both the agguidracquired firms.
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1991). As an additional input to the firm’s knledge production procesg expect a positive

effect on the firm’s innovation penfmance. Hence, we hypothesize:

Hypothesis 2: Newly hired keyvientors are positively assocgt with the acquiring firm’s

post-merger innovation penfmance (direct effect).

One the other hand, newly arriving key inventans expected to have a positive impact on the
innovation performance of incurabt inventors at the acquiring firm that are often found to
experience an innovation productividgcline after an M&A, tlaugh the mechanism of internal
learning or transmission of informationithin members of the organization (Simon, 1991).
KBV research of organizational learning has exgdl the mechanisms of transfer and diffusion
of knowledge within organization&imon, 1991). Levitt and Meh (1988) explore different
processes of diffusion of knowledge and pointtbat transmission of information takes place
in a similar way to the spread of a diseaswisl the movement of personnel, which facilitates
the contact between incumbent inventors anglynédired inventors, is the mechanism that
favors the transmission of knowledge and aigational learning (Rjgart, 1977). Moreover,
inventors learn about innovation routines framsumbent inventors so that the knowledge
creation process is affected by the relations between inventbims a/firm (Kogut and Zander,

1992).

This transmission mechanism is documentegatior empirical literature (e.g., Sacerdote, 2001;
Mas and Moretti, 20Q9Paruchuri, 2010) Prior studies argue thatcal interactions between
inventors are an important channel to knowkdgcombination (Nerkand Paruchuri, 2005)
and knowledge spillovers (Zucker and Darby, 199)ce a newly hired key inventor is likely

to receive a key position within the acquiring fishe will be in contact with many other

2 Other studies that relate to the influence of key inventors on their colleagues are: Azoulgd0&bashow
that the productivity of peers decreases by 5%-8%t&acollaborator dies unexpectedly; Oettl (2012) shows
that the negative effect refers in the first place tagtinity of the scientists’s output; Waldinger (2013) shows
long-lasting effects on the quality of reitsuof star dismissals in Nazi Germany.
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inventors within the firm. Accordingly, the newhired key inventor has more channels for
knowledge dissemination as compared to inventolsss central positions so that the newly
acquired knowledge can spreadt throughout the organizati (Bonacich, 1987; Krackhardt,

1990). Thus, we expect that newly hired key mtees disseminate their knowledge within the

organization fast and effectively.

The arrival of new key inventsrcan counteract the discourageftect of the M&A event on

the inventors at the acquiring firm. First df, dhe hiring of key inventors emphasizes the
importance of innovation for the firm during theerger period so that incumbent inventors’
uncertainty about their future is reduced. Secth@lnew key inventors can spur the motivation

of inventors at the acquiring firm because stigts have a strong preference to work with
higher qualified colleagues (Barabasi et 2002; Wagner and Leydesdorff, 2005). Third, the

new key inventors can leverage their position and resource access to reduce task and job
insecurity among the inventors. This is besmlkey inventors proved new leadership and
strategic direction taheir peers (Paruchiur2010; Kehoe and Tzabbar, 2015). We thus

hypothesize:

Hypothesis 3: Newly hired key inventors are fposly associated with the contribution of
incumbent inventors to the acquiring firm’s poaserger innovation performance (indirect

effect).

3. METHODS

Data set

The analysis is based on a large, tailor-mddtaset set that drawsom several different
databases. It includes information on all publicly listed U.S. firms involved in M&As over the
period 1980-2010 where at leaste of the M&A parties isctively involved in innovation
activities in the sense that it has applied for asti®@ne patent at the lthd States Patent and
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Trademark Office (USPTO) since its foundatiorfolmation about the M& deals is extracted

from the database Thomson One Banker pralideThomson Reuters. We consider only those
deals that were completed and which involwegority ownership. Té M&A data was linked

to firms’ financial records which were retrieved from Compustat. The match between the two
databases was done based on the firm name, §1d61P and PERMNO (taken from the Center

for Research in Security Prices (CRSP) databhase).

Information on the patent activity of firms@ inventors is taken from the NBER patent
database and the Coleman Fung Institute fofifeering Leadership database (Li et al., 2014)
Patent information is matched to the firm datgbasing each firm’s identifiers and name. Also,
data on mobility of inventors is also takérom Coleman Fung Institute for Engineering
Leadership (Li et al., 2014). Thistddase assigns an inventor icitbindividuals that are listed

on USPTO patent documents. Based on thisimentors can be traced across different
organizations by their reappearance on pateotirdents. We use patent numbers to link the
inventors to the different firms and to track their mobility. Throughout the whole linking
process, we conducted manual checks for firmsviach we discoverethissing or ill-defined

linkages between the datasets due to miksge in the firm names or identifiers.

We keep a 4-year window before and aftet&A for our analysis of the merger period. The
resulting sample consists of a panel datanetuding 1,402 deals, casponding to firms in 62

different industries over a 31-year window.

Variables

3 The CRSP database tracks companies (includiigriames and CUSIPs) throughout their life time and

provides them with a unique identification (PERMNO). We matched the Thomson Reutets détabase and
Compustat to CRSP, assigning to both databases’ companies a PERMNO. In a next step, we matched Thomson
Reuters’ M&A database to Compustat via PERMNO. This helped us to recover deals for which the CUSIP
changed over time.

4 Formerly the Patent Network Dataverse from Harvard Institute for Quantitative Social Science.
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Dependent Variable

The dependent variable in our model i® thrms’ innovation performance. Innovation
performance is proxied by the number of granted patents per year of the acquiring firm. Patents
are an established innovati indicator (e.g. Cohen andevin, 1989; Griliches, 1990;
Archibugi, 1992). Patents reflect the immediaesult of R&D activityand hence depict
successful R&D projects before the marketadtrction of thgoroduct (Griliches, 1990; Ernst,
1995). We use granted patents and not patent afiphs because the formieran indicator of

successful innovation (Ahuja and Katila, 2001).

Inventor Departure

The dataset provided by the Coleman Fung Institot Engineering Leadership allows us to
trace inventors over time acrogdéferent organizations (Li edl., 2014). Mobility is defined
based on the appearance of investafrpatent documents of difent applicants. An inventor
Is defined to move from firmto firm j if after filing the last patent application with firmhe
starts filing application with firmy, and no longer with firmm. We measure departing inventors
as the ratio of inventordeparting the firm at timeover total number of inventors at tirhe

This cascade specification avoids multicollinearity.

Key inventors

Regarding the concept of key inventors, prasitterature has employed different definitions.
There are studies that classigy inventors in terms of pductivity — number of patents
granted (e.g. Narin and Breitzman, 1995) —, mmteof quality — number of citations (e.qg.
Goetze, 2010) —, and others that use a combination of the two (Ernst and Vitt, 2000; Rothaermel
and Hess, 2007; Pilkington et al., 2009). We dekeg inventors relative to the quality - as
measured by the number of citations their paterusived in the past - of the inventors already

working at the acquiring firm.

12



We chose a citation-based measure for two reasmnss, patent citationsave been shown to
be a proxy for the market value of innowas (Harhoff et al., 1999, Hall et al., 2005). The
market value of her invention contributes te importance of the inventor for the firm and
correlates with her access to resourcesoi®cforward citations reflect the economic and
technological importance as perceived by knolgtable peers in the same technology field
(Albert et al., 1991). The recognition of the defined key inventor by her colleagues is
important for her influence othe colleagues for her firm. Qihe other hand, in line with
Aggarwal and Hsu (2012), we define newly hitegl/ inventors relative to the majority of
inventors that are already working for the firm. We prefer this relative definition of key
inventors for several reasons. Fio$ all, star inventors in #ir field of technology as defined
by Zucker and Darby (1999, 2001) a&aee so that they might nehow up frequently in firms
involved in M&As. Second, from aonceptual point of view, ware interested in depicting

inventors that are key relative the incumbent inventowsithin the acquiring firm.

Regarding our specific measure, we identify leventors as those receiving more patent
citations than the top 75% aofvuentors (between one and tworstard deviations of the mean)
of the acquiring firm. We definkey inventors which are new tbe firm as the ratio of key
inventors hired by the firm at timever the total number of inventors at titie order to avoid

multicollinearity issues.

Control variables

Since we are interested in firms’ innovatiom® tmost important contrvariable capture the
firm’s ability and capability. Previous literatunas pointed out that patenting activity increases
with firms’ size (Mansfield, 1986; Cohen and Letial, 1989). We includital assets as proxy
for firm size. We use the logarithm of this meesin order to account for the skewness of this

variable’s distribution.
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We use the number of inventas the stock of knowledge, whichthe major ingredient to the
patent production function. Due to multicoiarity concerns, we normalize the number of

inventors by total assets.

Further, we use a set of year dummies in ordeoturol for time trends in corporate patenting.
Industry dummies are not explicitly entering ayecification because they are time-invariant

and hence absorbed by the firm specific fixed effects which we use.

All independent and control variables argdad by one year in order to limit endogeneity

concerns.

4. EMPIRICAL FINDINGS

Descriptive statistics

Table 1 shows the descriptivetsttics of the variables of iarests. For comparison purposes,
in Table 2 we also show the means before ared tife M&A event, as well the result for the t-

test on the equalitgf means for both groups of observations.

The acquiring firms of our sample have an agerof 17 granted patasnper year, but with a
large standard deviation. A chatadstic of the distribution gbatents is the right skewness and
the large number of zero obsgations (Blundell etl., 1995; Kapoor antim, 2007). As for
the before and after M&A comparison of the mgéahe t-test reveal® significant difference
between the two periods. Acquiring firms haveasarage of 876 million in assets, with firms’
assets being significantly bigger after the M& n the other hand, the share of inventors is
reduced after the M&A. This ixplained by the pattern of invens’ mobility before and after

the M&A. On average, about 17% of the R&rkers leave their firms during the period
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surrounding the M&A. The t-teseveals that this number sggnificantly higher on the post-
merger period with leavers representing a 20%h@inventors. The shapf new key inventors

hired by the acquiring firms idaut 6%, with a significant lowdriring rate after the M&A.
Regression results

We employ fixed-effects Poissorgressions with robust standamiags in order to account for
the count data nature of the dependentakdei and for unobserved firm specific effects
(Wooldridge, 2010). Table 3 presents the estiomatesults. The first column shows the basic
specification including firms’ size and the sharamfentors and leaving inventors as well as
time dummies. In addition, a post-merger dummigiétuded to test whether the patent outcome
declines after the M&A. The estimated coefficiestisw the expected signWe find that patent
outcome is positively associated with firm size &me share of inventors. Furthermore, we find
that firms’ innovation performance decreasdsrathe M&A. Finally, the year dummies are
jointly significantly different from zero, as thikelihood ratio showsimplying that there are

changes on the acquiring fisfmpatenting over time.

The second and third specifications inclutie variables capturg sources of innovation
declines at the firm level after the merger eveirst, we find a signi€ant and negative effect
of the interaction term between the inverdbare and the post-merger dummy, indicating that
after the M&A patent productivity of inventors diees. This effect is in line with our baseline
hypothesis 1. The change of inventor produgtiatter the M&A equalgo -1.19 percentage
points (=exp(0.33-1.92)-exp(0.33)). iSicorresponds to a loss 0f21 patents at the sample
mean value Second, we find a negative and significdfea of the inventors leaving the firm

before the M&A supporting oubaseline hypothesis 2. Leag inventors account for a

5> See Shang et al. (2015) for a discussion of the interpretation of interaction effects in poisson models.
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productivity decline of 0.29 percentage points (=exp(0.07-0.32)-exp(0.07)). We also find that
the productivity decline of thenventors that remain in the acquiring firm is larger than the
patents lost due to inventor depae. A t-test of both coefficients shows that the difference is

significant (Cht=139.07; p-value=0.000), whicsupports hypothesis 1.

The 4" to 7" specifications include the share ofwnkey inventors before and after the M&A

in order to test our hypothes2sand 3. The results show that while hiring a key inventor in the
immediate pre-merger years is counterproduciiedind that newly hiré key inventors have

a significant and positive effect on the post-merge patent outcome. Direct positive impact of
newly hired key inventors on firms’ patentipgpductivity accounts for 0.56 percentage points.

This finding is in line with hypothesis 2.

The last specification preserttse test of hypothesis 3. Wendi that there is a positive and
significant indirect association between newly hired key inventors on the productivity of the
existing inventor force. Impact of newly hitd&ey inventors on firmspatenting productivity
through the positive effects on incumbent imwes accounts for 0.62 percentage points.
Moreover, the positive effect of the newly hidesly inventors outweighthe negative effect of

the M&A on the inventors productivity dee coefficient size suggests (&+i3.32; p-value=
0.000). Overall, the results show that anuagg firm can actiely counteract innovation
declines after an M&A by hiring key inventoirs order to benefit from their knowledge and

skills and in order to improve the productivafthe inventors thadre already there.
Robustness Check

As robustness check, we re-estimate the modahduishing industries according to the level
of technology intensity. We follow the OECQ011) classification ahdistinguish between
low-tech and high-tech industries. Tablesndl 3able 5 show the results. Baseline hypothesis

1 holds for both groups of industries when analyseghrately. This implgethat regardless of
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the level of technological intensiof the industry, M&As are druptive events that negatively
affect the innovation performance iaventors that remain at thiem. The negative effect of
departure of inventors after the merger e{baseline hypothesis 2) sipported in the low-
tech subsample but we find the effect to betpasand significant in the case of the high-tech.
For Hypothesis 1, the subsample of low-tech fiomsfirms the results &dm the main analysis.
Regarding the hiring of key inventors after thegee event (hypothesis 2), the effect is positive
in high-technology sectors, but negative and sigaift for low-technological industries. Tables

4 and 5 support the positive effect of keyentors on their peers (Hypothesis 3).

5. DISCUSSION

Although mergers and acquisitiofM&As) are acknowledged as amportant mean to access
innovative assets and know-hpmnovation performance ofteredines in the post-merger
period (Hitt et al., 1990, 1996; Ornaghi, 2009, Wile, 2012; Comanor and Scherer, 2013;
Veugelers, 2006). We investigate the reasomgtese post-merger innovation declines by
focusing on the individualnventors as the sources ofnfis’ innovation performance and

declines thereof. We further suggtst hiring of key inventors as a remedy.

In our analysis, we distinguish two channgyswhich the contributionf individual inventors

to firms’ innovation performance can bedueed, inventor departures and a reduced
contribution to firm innovation performance ofcumbent inventors that remain with the
acquiring firm. Our results for a samplelfS. acquiring firms in the period 1980-2010 show
that post-merger innovation performance decliaesdriven by both a lower contribution of
the inventors that remain with the merged conypand by the loss of caittutions of departing
inventors. Inventor departur@siply a downsizing othe firm’'s knowledge base with direct

17



implications for innovation performance. Thevier productivity of incumbent inventors that
remain within the firm suggests that there argnificant barriers tktnowledge exploitation
introduced by the M&A event. &itegic reconfiguration and restturing (Karim and Mitchell,
2000), high fluctuations rates of personnel anahges in job definitions (Walsh, 1988; Ernst
and Vitt, 2000) create a sensediflocation (Cartwght and Cooper, 199®aruchuri et al.,
2006). This impacts the cognitive ability of imters (Fugate et al., 2008) who have to cope
with the disruptive situation raghthan processing work-reldtenformation (Staw et al., 1981;
Fugate et al., 2008) and creates a cognitive dratd the exploitation of the inventors’

knowledge (Minbaeva et al., 2003nden and Szulanski, 2004).

An interesting result appears as the findingt tthe firms’ innovation performance decline
corresponds to a larger extenthe lower contribution of incunamt inventors that remain with
the merged firm than to the loss of contribug of leaving inventorslhis finding puts prior
literature that emphasizes the phenomenonneéntors leaving after an M&A and the
innovation performance implicatiotisereof into perspective &ruchuri et al., 2000; Ernst and

Vitt, 2000; Kapoor and Lim, 2007).

One of the measures that firms can takenttaace innovation performeais the hiring of key
inventors (Almeida and Kogut, 1999; Rosenkapfl Aimeida, 2003; Groysberg and Lee, 2009;
Singh and Agrawal, 2011; Gan&@13). We show empirically th#te hiring of key inventors

in the post-merger period corresponds to loleeels of post-mergeannovation declines. We
further demonstrate that the hiring of key intars affects innovation performance in two ways:
on the one hand, there is a direct effect in thes¢hat these newly hired key inventors increase
corporate innovation performance after the M&y increasing the knowledge base of the
acquiring company and, hence, acceleratirgy ftm’s innovation performance. The newly
hired key inventors provide theequiring firm with new skills, competencies and experiences

(Rao and Drazin, 2002) and alg®e knowledge gathered at thé&rmer employer (Barney,
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1991; Groysberg et al., 2008). @re other hand, the newly hitdey inventors improve the
productivity of the inventors already workirigr the acquiring firm. This means that newly
hired key inventors do not only add to firnksiowledge base (Rao and Drazin, 2002), but that
they also improve the explottan of the existing knowledge baséthe firm (Hackman, 2002).
The reasons for this indirect positive effecineiwly hired key inventarare manifold. Hiring
new key inventors sets a positive signal toittevative staff reassuring that innovation is of
importance for the firm even in times of porate restructuring. Nekey inventors can also
increase the motivation and productivity ioEumbent inventors (Allison and Long, 1990)
because scientists have a strong preferena@tio with higher qualified colleagues (Barabasi
et al., 2002; Wagner and Leydesdorff, 2005).atidition, newly hired key inventors can
leverage their position and resource access tlitdide the innovation within the firm. Overall,
the results suggest that an agprate hiring policy can counteract innovation declines in the

aftermath of M&AS.

A closer look at acquiring firms in high arddw tech industries shows some interesting
differences regarding the effectiveness ofrgirnew inventors. For high tech sectors, an
interesting effect appears for the effect of inventors leavin§jrthe While there is an overall
negative association of leag inventors and innovation perfoamce (specifidgon (1)-(7)),

we find that this effect is explained by imters that leave before the M&A takes place
(specification (3)). Inventordeaving afterwards are neutraith regards to innovation
performance (specification (8))This suggests that inventors that make valuable contributions
to the firm’'s innovation performance tend leave in the years jor to the M&A when

uncertainty about future reorganization meatsgkest. Inventors thatdee in the post-merger

6 We test whether the departing inventors coefficient and the departing inventors afiesdéfficient were
equal in magnitude, i.e. whether -068+0.69=0, and obtain that we cannot reject the null hypothesis of equality of
coefficients (Chi= 0.03; p-value= 0.871).

19



years might be those that did not find a new pmsigiarlier or those that leave with the changes

induced after the M&A event.

In low tech sectors, we find support for a piesi association betweerew key inventors and

a higher contribution of incumbent inventorstihe post-merger performance of the acquiring
firm. The magnitude of the effers higher than for the high teslector. The reason is likely to
be that the distribution of skills in low-techcsers within one firm varies more than in high-
tech sectors implying that the contribution ofeav arriving key inventor to the knowledge base
of the acquiring firm is more giificant for low tech firms than for high tech firms. Incumbent

inventors can, hence, learn more fromaming key inventors in these sectors.

In contrast to the main results and the redoltshe high tech sector, we miss to find evidence
for a direct effect of new key inventors fpost-merger innovation performance in low tech
sectors (specification (5) and (7)). This midig explained by the lack of infrastructure,
complementary work practices (Peteraf, 1998nlowski et al., 1997)rad qualified co-workers
(Hackman, 2002; Groysberg et &008) for incoming key inventsithat would allow them to
exploit their knowledge immediatelytaf arrival. This finding is also in line with Groysberg et
al. (2008) who find that star analysis experieaqeerformance decline when moving to a firm
with lower capabilities. The fact that we stilid a positive associath with new key inventors
and the contribution to firm performance by inthent inventors is in line with Groysberg'’s
and Lee’s (2009) finding that incoming key imidiuals are better for reinforcing existing
activities - by joining in existing projects assible by an increase in incumbent inventors
contribution to firm innovation performance athfor initiating new activities — which would

be visible in a direct positive contributiontble new key inventors to firm performance.
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6. CONCLUSION

Our study contributes to ¢hliterature that illusates the importance dfie transferability of
knowledge across and within firms througldiindual talents (Songt al. 2003; Kim 1997;
Zander and Kogut 1995) and to thikerature on the role dtey individuals for knowledge
exploitation. We add to prioitérature by showing that key invrs are an essential mean of
such knowledge transfer also foms in periods in organizatioheeorganization and that they

can as such mitigate negative innovation grenfance effects in post-merger periods.

Interestingly, our understanding of the crucidérof newly hired keynventors, who are both
directly and indirecthassociated with the post-mergenovation performance of firms, echoes

the classical statement by Joseph Schumpédiermentioned that “..innovations are always
associated with the rise teadership of New Men ...” (andbomen, we would like to add)
(Schumpeter, 1982(1939), p. 96). These newly tegdnventors act as Schumpeterian agents

of change who not only change existing roesirand introduce and mgerate new knowledge

that impacts the innovation performance of thea§i, through their key position within the firm

they can also use their leadership position to disseminate knowledge to others, to motivate

colleagues, and to create an innbx@environment within the firm.

7. MANAGERIAL IMPLICATIONS

Our results suggests that managerial atbendiuring the M&A period should focus rather on
the inventors that stay with the firm than e leavers. When disemtgling the sources of
knowledge incumbent inventors cause are aasetiwith the largéspart of innovation
performance declines. This can be seen as gosslioe managers because it is relatively easier
to foster the innovation activitiesf inventors that stay then ttesign attractive contracts for
those that are planning to leave the companyadh appropriate inteat policies to foster

innovation can also hindarventors from departinfGroysberg and Lee, 2010).
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Our results further show that a cleveririg policy can help overcoming the often found
negative effect of M&As on innovation. ¥n and Nelson (2005) reported that HR
professionals are often not inclublas part of the M&A team whhds typically almost entirely
comprised of people from finance, IT and othecgilines seen as essential to making the deal

work.

As also shown by the acquisition of Gillette by ®&an integration team that monitors and
manages the merger process can prevent the fogegbthe expected benefits from the M&A.
Moreover, to avoid brain drain and to enspre-merger levels ahnovation, P&G conducted
a key-inventors’ hiring policy. Because of these strategies, P&G-Gillette has been regarded

as one of the most succesdftg.As in the recent past.

8. LIMITATIONS

As any, our study is not free of limitations. Firsg timalysis presented in this paper has to be
considered as largely descriptive. The results have to be interpreted as associations rather than
as causal effects. The reasothiat the effects that we anagymccur in an endogenous system

of strategic choices. Firms sdlizely decide to engage in M& and they do so for various
reasons. Around the M&A event, major organmaal and strategic etisions are taken,
sometimes while managerial attention being absorbed by the M&A event itself. We attempted
to address the endogeneity concerns of leavidg@ning inventors, but were not able to find
appropriate instrumental variableA likely explanation is thahe decisions of individuals to

stay with an acquiring firm are largely depeniden personal and organizational factors that

are not observable for UsThese limitations is one that ostudy shares with the majority of

inventor mobility studies (Trajtenberg et al., 20B@isl, 2007; Li et al 2014; Ge et al., 2016).

7 We were able to address the selection of firms into the M&A event in a specific year using selection models
and previous M&A activities as an exclusion restrictibhe results did not change and are available upon
request.
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We can only define mobility based on patent documents so that we miss mobility of inventors
that change their job so that they do ngpear on patent documents any more. Furthermore,
we cannot distinguish these inventors from thbséretire. We checked an alternative method

to define inventor mobility based on their LinkedIn profile, but the overlap with our sample
was very small so that the mobility definition i is more established in the literature is
superior in our cade Given the limitations of our studit,should be complemented by case
study evidence investigating the mechanismsrgkhi decline of inventors and the effect of
new key inventors in a specific firm after an M&Ahis would be an interesting task for future

research.

8 Ge et al. (2016) propose an alternative for tracing inventor mobility using LinkedIn. Their approach however
suffers from several drawbacks as well. First, a probleselfiselection bias arises fraime fact that in LinkedIn
inventors are the ones that create thodilerand can choose to keep it private. Ge et al. (2016) only observe those
inventors that have created a profile and decide to make it public. Second, since inventersreee tiat provide

the information, there exists the possibility that they provide misleading, wrong or lack of complete information.
Inventors may, for instance, purposely decide not to include some of their previous johsr qurdfiles.
Nevertheless, we made an effort to use the LinkedInoapprproposed by Ge et §016) as an alternative to

trace mobility of inventors in our sample. It turned out that theelap of all inventors registered on our companies’
patents and the inventors in the sample provided by Ge et al. (2016) was very small. From the A&$)#8S i

that we identified from the NBER and the Coleman Fung Institute database, only 6,678 could be found in their
database using the unique inventor id provided in bd#msdts; from the 1402 target and acquiror firms we have

in our database, only 164 targets 427 acquirors are identified; and from the 864,832 quateiataset covers,
theirs only contains 24]12. Because of these shortcomings, veeided to follow previos literature (e.g.
Trajtenberg et al., 2004; Parachurakt 2006; Hoisl, 2007) and use the patent data as indicator for mobility.
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TABLES

Table 1. Descriptive statistics.

Variable Obs Mean Std.Dev. |Min Max

Patents per year 6105 17.575 87.131 0 1612
In(Assets) 6105 6.776 2.127 0.001 14.449
Inventors 610% 0.041 0.086 0 0.694
Leavers 6105 0.179 0.234 0 1
Key New Inventors 6105 0.062 0.1/76 0 1
Table 2. Comparison of means before and after the M&A event.

t-test Significance

Variable Mean Before Mean After (Welch) level

Patents per year 17.2D6 17.840 -0.43 0{808
In(Assets) 6.298 7.229 -17.504 0.000
Inventors 0.054 0.028 11.803 0.000
Leavers 0.159 0.198 -6.456 0.000
Key New Inventors 0.0744 0.0%51 5.132 0.000
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Table 3. Fixed-effects Poisson regressi for firms’ patenting output.

(1) (2) (3) (4) () (6) (7)

0.12***  0.11** 0.10** 0.10*** 0.09*** 0.10*** 0.09***

Assets (-0.01)  (-0.01) (-0.01) (-0.01) (-0.01) (-0.01) (-0.01)
0.23%  0.43%* (.33 .45 0.40%** 0.69%* 057
Inventors
(-0.1)  (0.1) (0.1) (01) (01) (01) (-0.11)
Leavers 0.7 -0.20%% 0.07  -0.18%* -0.20%* -0.18%* -0.20%*
(-0.03)  (-0.03) (-0.06) (-0.03) (-0.03) (-0.03) (-0.03)
-0.13** -0.01  0.09%* -0.01  -0.05* 0 -0.03*
After M&A (-0.01) (-0.02) (-0.02) (-0.02) (-0.02) (-0.02) (-0.02)
Leavers*After M&A -0.32%*x
(-0.06)

Inventors*After M&A
-1.85%*% -1 92*%** .1 89*** .1.92*%%* -1.90*** -2.04***

(-0.13) (-0.13) (-0.13) (-0.13) (-0.13) (-0.14)

Key New -0.23*** -0.60*** -0.04 -0.38***

Inventors (-0.04) (-0.06) (-0.05) (-0.08)
Key New inventors*After M&A
0.70%** 0.49***
(-0.07) (-0.09)

-3.68*** -2.81***

N .
Inventors*Key New inventors (-0.58) (-0.76)

Inventors*Key New inventors*After M&A

2.43**

(-1.15)
Observations 6105 6105 6105 6105 6105 6105 6105
Likelihood Ratio 2148.89 2174.72 2042.39 2180.33 2158.14 2173.95 2160.53

Note: *p<0.10, **p<0.05, *** p<0.01
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Table 4. High Technology Sectors: FE Poisson regression for firms’ patenting output.

1) (2) 3) 4 (5) (6) (M)
0.19***  0.18** 0.21*** 0.18** 0.17*** 0.17*** 0.16***
Assets (-0.01)  (-0.01) (-0.01) (-0.01) (-0.01) (-0.01) (-0.01)
Inventors 0.32** 0.38*** 0.63*** 0.38*** 0.33** 1.11** 0.95***
(-0.13) (-0.13) (-0.14) (-0.13) (-0.13) (-0.14) (-0.15)
Leavers -0.11*  -0.12%** -0.68** -0.12*** -0.16*** -0.12*** -0.15***
(-0.04) (-0.04) (-0.1) (-0.05) (-0.05) (-0.05) (-0.05)
-0.03* 0.01 -0.17** 0.01 -0.06*** 0.02 -0.03
Alter M&A (-0.02)  (-0.02) (-0.03) (-0.02) (-0.02) (-0.02) (-0.02)
Leavers*After M&A 0.69%**
(-0.1)
Inventors*After M&A L0.62%% 0,55+ 0,620 -0.54%* 0,64%* 0,76+
(-0.15) (-0.15) (-0.15) (-0.15) (-0.15) (-0.17)
Key New 0.03 -0.88** 0.38*** -0.27**
Inventors (-0.05) (-0.06) (-0.06) (-0.12)
Key New inventors*After M&A 1.28%** 0.79%**
(-0.11) (-0.13)
. -12.8%*  -11.8***
*
Inventors*KeyNew inventors (-1.19) (-1.6)
Inventors*Key New inventors*After
M&A 5.76%*
(-2.11)
Observations 2670 2670 2670 2670 2670 2670 2670

Note: *p<0.10, *p<0.05, *** p<0.01
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Table 5. Low Technology Sectors: FE Poissaegression for firms’ patenting output.

(1) (2) ®3) (4) (5) (6) (7)

0.05***  0.05*** 0.01 0.04***  0.05*** 0.04*** 0.04***

Assets (-0.01)  (-0.01) (-0.01) (-0.01) (-0.01) (-0.01) (-0.01)
0.46%*  1.08** (0.68** 1.08%* 1.11%* 0.75%* (.98%*
Inventors ) ' . . ) ' )
(-0.16) (-0.15) -0.16 -0.15 (-0.15) (-0.17) (-0.17)
S0.19%F  0.24%% 1.00%*+  -0.23%% -0.23%% 0. 25%k 0 2GH
Leavers (-0.04) (-0.04) -0.08 -0.04 (-0.04) (-0.04) (-0.04)
0.01 0.33%  (0.84%* (.33%*% (0.38%* (.34%% (444
After M&A
(-0.02) (-0.03) (-0.04) (-0.03) (-0.03) (-0.03) (-0.03)
Leavers*After M&A S 4T
(-0.08)

Inventors*After M&A L4965 566 501 4,884 500%* -6,13%+

(-0.24) (-0.24) (-0.24) (-0.24) (-0.24) (-0.27)

Key New -0.36*** -0.14* -0.66*** -0.20*

Inventors (-0.06) (-0.07) (-0.08) (-0.11)
Key New inventors*After M&A -0.69*** _1 53k
(-0.13) (-0.17)

3.49%* 0.27

Inventors*KeyNew inventors (-0.59) (-0.78)

Inventors*Key New inventors*After

M&A 16.0%*
(-1.64)
Observations 3435 3435 3435 3435 3435 3435 3435

Note: *p<0.10, *p<0.05, *** p<0.01
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