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Abstract: Technology acquisitions are one of the most common growth strategies for firms. Firms
that have made multiple acquisitions in the past are more likely to make new ones. With previous
M&A experience, firms are more likely to make acquisitions. The acquisition rate is the total number
of acquisitions a firm has made at a given time. In technology acquisition, the acquisition rate affects
innovative firm performance. The more frequent acquisitions a firm makes, the less innovative
performance will occur. A high acquisition rate negatively affects post-acquisition performance by
dominating the attention of decision-makers and overloading the firm. During the process, there
needs to be structural integration between the acquirer and the target firm. This study empirically
analyzes 380 cases of technology acquisitions of U.S. publicly traded companies from 1990 to 2005.
The results show that a high acquisition rate is negatively related to the post-acquisition innovation
performance of the acquirer. Although structural integration has no impact on the negative relation-
ship between post-acquisition performance and acquisition rate, considering the acquisition rate
when pursuing M&A allows acquiring firms to avoid detrimental consequences.

Keywords: M&A; acquisition rate; structural integration

1. Introduction

Firms deploy creative ideas when innovating to create products, making it critical that
they enhance their innovation capabilities. To maintain sustainable competitive advantages,
they acquire resources from outside the firm. Acquiring technology is one of the most com-
mon ways to perform this [1], and they are motivated by the desire to increase their market
positions by obtaining strategically valuable technologies [2]. Though time-consuming
and uneconomical, firms can acquire new knowledge and technologies through internal
development [3]. In the era of hyper-competition, the number of mergers and acquisitions
(M&As) in knowledge-intensive and high-tech businesses has not plateaued [4], with ac-
quisitions in both types of companies often co-occurring [5,6]. For example, in the 1990s,
companies such as Cisco, General Electric, and Microsoft made more than 50 acquisitions.
Rather than conducting individual transactions, they carried out a series of simultaneous
and consecutive acquisitions [6].

Firms in technology-intensive businesses engage in both concurrent and serial acqui-
sitions; however, there is sparse existing literature on the characteristics of active M&A
firms and their performance after a series of active acquisitions [7–9]. Rather, previous
research has focused on individual M&As and their performance and needs, complemented
by studies on related post-acquisition integration behaviors. When a firm engages in an
M&A, a single acquisition does not determine its performance. Therefore, it is important to
examine how previous acquisitions affect subsequent ones.

Hence, this study aimed to investigate how the characteristics of the acquirer in a
technology acquisition affect post-acquisition innovation performance by focusing on
the following two questions: First, how does the acquisition rate affect post-acquisition
innovation performance? Second, what variables moderate the relationship between the
acquisition rate and post-acquisition innovation performance? We attempted to determine
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whether post-acquisition structural integration could moderate the relationship between
the acquisition rate and post-acquisition innovation performance. In this regard, this study
suggests that a high number of acquisitions by acquirers could negatively affect post-
acquisition innovation performance. Our theoretical contribution is viewing M&A success
as a process of accumulating organizational capabilities through a series of acquisitions
rather than focusing on individual acquisitions per se.

Building on the attention-based view, this paper considers M&As as a process and
identifies the acquisition rate, post-acquisition structural integration, and post-acquisition
innovation performance as variables to understand the relationship between them. Based
on previous studies, we derive research hypotheses on the effect of the acquisition rate on
the post-acquisition innovation performance of firms and the moderating effect of structural
integration on innovation performance. We test the hypotheses derived from the theoretical
review and previous studies using a sample of 380 M&As among technology M&As of
publicly traded companies from 1990 to 2005. Negative binomial regression was used to
test the hypotheses.

2. Theoretical Background
2.1. Technology Acquisition

Unlike M&As, which are motivated by economies of scope and scale [1,10], technology
M&As involve acquiring another firm’s technology to enrich the knowledge base [1,2,11].
As part of a firm’s growth strategy, the scale of M&As is decreasing, and the number of
trades is becoming more frequent. For example, pharmaceutical firms regularly acquire
small biotech companies to gain access to the drugs they develop. Similarly, AMD, Intel,
Oracle, and Cisco regularly acquire small companies with advanced technologies [1].

Technology acquisitions that aim to secure high-tech resources must pursue post-
merger integration to possess the acquired firm’s knowledge and capabilities [12,13]. Thus,
the knowledge transfer process is inevitable to accelerate innovation.

Mergers and acquisitions are usually driven by big motivations. They are driven
by economies of scale, a race to the top in financial performance, and increased market
share [14], but this study focused on technology acquisitions. Technology acquisition is a
technology-focused acquisition that seeks to gain technological advantages from the target
company. Technology acquisitions are completed by utilizing the acquired technology and
turning it into the knowledge of the acquiring firm. The focus on technology acquisitions
is to explore how structural integration to acquire technology affects a firm’s innovation
performance.

From an organizational perspective, the acquiring firm must integrate with the tar-
get firm to enter the market and advance its technology. At the same time, it is neces-
sary to maintain the autonomy of the acquired firm to avoid destroying its ability to
innovate [11,15,16]. Puranam et al. (2006) assert that acquirers could settle the coordination–
autonomy dilemma by identifying the influence of structural integration on technological
acquisitions that rely on the progress of the acquired firm’s innovation paths. However,
it is difficult to define the appropriate post-acquisition integration approach since it is
challenging for the acquirer to accurately prejudge the progress of the acquired firm’s
technological innovation path immediately after the merger [16].

Moreover, the increased turnover of key managers or key R&D personnel leads to
limited knowledge transfer between experts after the M&A [16,17]. Furthermore, the
success of M&As can be negatively affected by employee resistance to the M&A, reflected
in, for instance, passive action or proactive opposition to the deal [16,18]. Mergers and
acquisitions can negatively impact the organizational structure of the acquiring company,
resulting in lower productivity among the merged R&D workforce [16,19].

Despite these challenges, recombining the acquiring firm’s pre-merger knowledge with
new knowledge from the target is crucial to post-merger innovation. Firms must continually
upgrade their knowledge base to preserve their ability to innovate [20]. Previous research
has emphasized the important feature of merging knowledge from different sources for
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innovation [21]. Accordingly, M&As can be considered an important source of external
knowledge for promoting innovation and developing innovative capabilities [22]. M&As
enable firms to integrate innovation flows into their organizations [23–25] and link the
results of the acquiring firm’s creative efforts with the acquirer’s assets for production,
marketing, and distribution [25–27].

However, acquisitions often fall short of their goals, the reasons for which can be
traced to the nature of technology acquisitions. First, technology M&As are the acquisition
of technology-based companies, requiring the acquisition and transfer of knowledge-based
resources that are often tacit and socially complex [11,28,29]. Because these forms of
knowledge are difficult to transfer, post-merger integration is necessary to realize the
potential value [11,15,29]. However, integration ultimately destroys the knowledge-based
resources of the acquiring firm through employee turnover and disrupts organizational
routines [11,15].

Second, technology M&As involve acquiring the knowledge of the target firm. While
tacit and socially complex knowledge is difficult for the acquirer to acquire as an outside
observer, acquirers often lack information about where valuable knowledge resides in the
merged organization [15,30], and buyers may make inefficient decisions.

Existing research has shown that R&D capabilities increase patent productivity, con-
firming that patents are the output of innovative activity and are not inherently inputs [31].
The process surrounding patents involves the formulation, systematization, and explicit
expression of an innovative idea, product, or process and embodies a firm’s technical and
innovative knowledge. They also represent the successful outcome of a highly uncertain
research and development process. A patent application record indicates that a company
has acquired procedural knowledge. Therefore, patents are an important measure of a
firm’s innovation performance [16].

2.2. Acquisition Rate

The desire to acquire valuable resources, such as know-how, technology, and ca-
pabilities, from the target company has been a major motivator for recent acquisition
activity [10]. Moreover, there has been a significant increase in acquisitions, especially in
the high-tech sector.

The acquisition rate refers to the total number of acquisitions a firm has made in a
“given time” [1,5]. It is an important characteristic that reflects the temporal distribution of
a set of M&A behaviors.

Prior research has shown that the acquisition rate affects performance by influencing
the acquirer’s M&A capabilities during an acquisition [5,8,18,32]. M&A capability can be
defined as the development of knowledge, skills, systems, structures, and processes.

Merger and acquisition capability refers to the perceptions of the target company and
to organizational skills, such as negotiating the deal and managing post-merger integra-
tion [13]. Because each acquisition requires a significant time commitment from different
layers of management, many consecutive acquisitions, i.e., a high acquisition rate, lead
to the critical point of organizational capacity. Managers must first decide how much
effort to devote to running the existing business and how to manage the M&A process.
While management capabilities can be expanded over time, acquisition-related issues must
usually be addressed immediately. Some scholars believe that a high acquisition rate is
rather unsuccessful contrary to what has been vaguely assumed due to the difficulties
associated with post-merger integration [9].

When one firm acquires another, it must first interpret the company it has acquired.
However, companies that make frequent acquisitions cannot do so quickly. The context
of the firm’s knowledge is different for each acquisition, and its organizational routines
are different. Thus, post-merger integration can take a lot of time and resources. Moreover,
when multiple acquisitions are simultaneously processed, firms must deal with their own
business and have limited time to interpret and integrate the target company. Therefore, the
expected learning effect of M&As is unlikely to occur in firms with high acquisition rates.
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3. Research Hypotheses
3.1. Acquisition Rate and Post-Acquisition Innovation Performance

The acquisition rate refers to the total number of M&As a firm has completed in a
given time [1,5]. We expect the acquisition rate to affect the post-acquisition innovation
performance. We use the concept of the acquisition rate to examine the characteristics of
firms with high acquisition rates based on the attention-based view as applicable to their
unique contexts.

The core of the attention-based view is that a decision-maker’s attention is a valu-
able and scarce resource selectively allocated across the organization’s activities. Hence,
when a firm becomes selective, increasing the number of independent activities it han-
dles simultaneously can cause information overload and saturate its limited attention,
thereby weakening its decision-making capacity [33]. The attention of decision-makers
arises from the sum of human interaction, which is historically complicated. Therefore,
the decision-maker’s attention cannot be diffused. Hence, the firm’s everyday activities
carry relatively different importance. From an attention-based perspective, companies that
engage in simultaneous mergers and acquisitions are likely to experience activity overload,
which negatively impacts performance.

Multiple and simultaneous acquisitions leave decision-makers less time for their daily
activities due to the short intervals between past acquisitions. It is not just the volume
but the lack of time to interpret and adapt information that undermines the company’s
ability to integrate post-acquisition knowledge. The ability of an acquiring company to
integrate knowledge is increasingly weakened when it makes many acquisitions over a
short period [1,34].

Even if the acquirer distinguishes between the knowledge integration opportunities
derived from an acquisition and the acquisition effort when deciding whether to acquire,
the acquirer will not be able to keep track of the effort after the acquisition to guide the
subsequent acquisition. Acquirers should invest time and resources in identifying the
knowledge and value of the target organization to ensure complementarity with existing
knowledge. However, the intensity of the acquisition will result in less attention and
resources being allocated to the target.

The short interval between past experiences can also lead to the mis-specification
of the link between behavior and outcomes, which increases the risk of vicious circles in
the learning process [35–37]. In other words, companies that have gone through multiple
M&As will have their respective routines for technology acquisitions. These routines be-
come automatic when handling the next M&A and are deeply ingrained from the firm’s
past deal experience. However, every M&A deal is different, and a one-size-fits-all ap-
proach to mergers and acquisitions will lead to inertia; high M&A activity reduces the
ability to acquire and develop specific knowledge in the process of acquiring, distributing,
interpreting, and retaining knowledge.

M&As require sufficient time to learn from the experience [5,38]. Thus, too long or too
short a time interval between acquisitions affects the development of M&A capabilities [5,8].
For an infrequent acquirer, a long gap between deals can be a disadvantage as the experience
of previous acquisitions becomes unavailable due to the dissolution of the teams who
worked on them. However, for an active acquirer, too short a gap between deals can
likewise be a disadvantage. A high acquisition rate does not allow for the time to build
acquisition know-how [5,8,12,32].

Finally, as the acquisition rate increases, firms face difficult decisions about how to
integrate the knowledge of multiple acquirers with their existing knowledge [3,5]. As the
acquisition rate increases, the number of knowledge integration opportunities and the
amount of overall knowledge increases, which also increases the risk and uncertainty of
knowledge integration [1]. From this perspective, active M&A behavior should negatively
impact post-acquisition innovation performance.
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Hypothesis 1. A high acquisition rate will have a negative relationship with the post-acquisition
innovation performance of the acquirer.

Existing research has adopted a learning perspective when examining firms pursu-
ing high acquisition rates. Researchers argue that learning can enhance post-acquisition
innovation performance [39] and that acquiring firms benefit from a substantial M&A expe-
rience, allowing them to integrate their knowledge with that of the target through learning.
They also believe that a large volume of M&A experience improves the acquirer’s ability
to distinguish between valuable and complementary knowledge, as well as to develop
routines for integrating knowledge [10,18]. However, it is difficult to assume that a high ac-
quisition rate leads to learning from previous acquisition experiences, which, in turn, yields
positive learning effects, as each acquisition event is fundamentally a different acquisition
experience. Therefore, it does not immediately translate into good performance [40].

3.2. The Moderating Effect of Post-Acquisition Structural Integration

Technology M&As are the acquisition of a source of innovation, and the acquisition of a
small company allows for integrating the innovation stream into the organization, aligning
it with in-house assets, and using it in a coordinated way. However, integration is different
from internal development. To integrate the acquired firm, the organization should not
rely on existing coordination mechanisms (e.g., sharing standard operating procedures,
routines, and language) [15,21,28]. Instead, post-merger coordination mechanisms should
be designed and implemented, which brings us to the importance of structural integration.

In this paper, structural integration is considered to occur when a firm does not use
its pre-merger name as an independent organization after the acquisition. For example,
Disney acquired Pixar, but Pixar still exists independently under the Pixar name.

Structural integration, as opposed to structural separation, refers to combining previ-
ously different organizations into the same organization [41]. A “coordination effect” is
achieved when structural integration is completed well. By grouping two organizational
units, programming, hierarchy, and feedback coordination mechanisms can be effectively
utilized to enable knowledge transfer and coordination [42–45].

Simultaneous acquisitions of different natures can make it difficult for a firm to
proceed with structural integration. This challenge arises due to the following reasons.
First, knowledge transfer is expected to occur through structural integration. However,
if multiple acquisitions are carried out at the same time, knowledge in different contexts
cannot be accurately interpreted and utilized. Second, multiple simultaneous acquisitions
can lead to insufficient resources and a lack of focus on autonomy, which is the most
important aspect of structural integration.

Structural integration leads to a loss of “autonomy” for the acquired firm, which
reduces its ability to innovate, forcing its talent to maintain innovation activities. Therefore,
the structural integration of the target company will consume more resources in the M&A
process for firms with high acquisition rates. They will have to spend more time trying to
achieve cooperation, creating a shared language, and solving complex integration processes.
However, firms pursuing structural separation without structural integration can generate
better outcomes when making frequent acquisitions, as they do not need to invest new
resources and maintain the autonomy of the acquired company.

Moreover, the absence of post-acquisition structural integration can also help the
CEOs of the acquiring firm relieve the overload of decision-makers in high-acquisition-rate
environments and alleviate the saturation of limited attention. Graebner [46] showed that
the leaders in acquired firms play a critical role in reducing the risk of integration regardless
of the level of integration. The less-limited attention of acquired leaders could lead to
more autonomy, and this autonomy could help achieve organizational ambidexterity. In
addition, more autonomy could accelerate the exploitation of the acquired firm alongside
the effort of recombining the acquiring and target firm’s knowledge. Therefore, we derive
the following hypotheses.
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Hypothesis 2. The absence of post-acquisition structural integration by the acquirer will positively
moderate the negative relationship between a high acquisition rate and the acquirer’s post-acquisition
innovation performance.

The research model of this study is presented below as a Figure 1. The acquisition
rate will impact negatively to post-acquisition innovation performance of the acquiring
firm and the absence of structural integration will strengthen the negative relationship of
acquisition rate and post-acquisition innovation performance.
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4. Research Methods
4.1. Data

The sample consisted of U.S. publicly traded technology acquisitions between 1990
and 2005. We chose this sample period for several reasons. First, this period covers a wide
range of economic conditions. Second, we organized the patent data by using the period
ending in 2005 so that the dependent variable was a five-year window after the M&A. To
construct the patent data, we combined the National Bureau of Economic Research (NBER)
patent data [47] and Kogan et al.’s (2017) [48] U.S. patent data with CRSP data. Since the
patent citation records are available through 2010, we used the sample up to 2005. We also
ensured that both the acquiring and target firms were technology-based by having at least
one patent prior to the merger.

We also obtained the SDC Platinum Database for the United States to test our hy-
potheses. The SDC Platinum Database provides information on mergers and acquisitions,
such as the date of execution, the industry of the firm, and the size of the purchase price.
The research database consists of data from the U.S. Patent and Trademark Office (USPTO)
from 1976 to 2010, combining the NBER Patents and Patent Citations dataset [48] and U.S.
patents matched to CRSP data [47]. The dataset was constructed up to 2005 to check the
post-acquisition performance. Based on the three-year window, the year 2007 was the
maximum period for which we could see the post-acquisition performance. To ensure the
robustness of the performance, we constructed the time frame based on a five-year window;
the maximum period we could measure was 2005.

Although we were able to build data up to 2010, we constructed the dataset based
on a five-year horizon to measure M&A performance for three years and post-acquisition
performance two years later, so the maximum period we could measure was 2005. Control
variables were constructed from the COMPUSTAT database. Additionally, we used SEC
filings with U.S. companies and LexisNexis to collect data on acquiring and target firms not
included in the COMPUSTAT database. After applying these conditions, 380 acquisitions
were included in the analysis [1].

This study was conducted using the Stata program. A negative binomial regression
was conducted to test the hypothesis since the dependent variable of this study—innovation
performance—is a count variable consisting of positive integers greater than zero.
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4.2. Model Specification

We explored the effect of acquisition rate on post-acquisition innovation performance
using negative binominal regression tests. We regressed acquisition rate variables on
structural integration and several firm-level control variables. We estimated the following
negative binominal regression model to examine our hypotheses:

InvPer f i = β0 + β1 AcqRATEi + β2 StrINTi × AcqRATEi + β3KnwSIMILi + β4RDInti
+β5 AqKnwSTOCKi + β6TarTotSalei + β7 AcqTotSalei + β8CEOTOi + β9TechRTNi
+β10 Industyi + β11Yeari + εi

4.2.1. Independent Variable
Acquisition Rate

The acquisition rate, AcqRATE, is the total number of mergers and acquisitions bought
by an acquiring firm at a given time [1,5]. Based on the literature [1,32], we measured it as
the average number of acquisitions made by the acquiring firm during the five years prior
to the acquisition.

4.2.2. Dependent Variable
Post-Acquisition Innovation Performance

Post-acquisition innovation performance, InvPer f , was measured by the patents
filed by the acquirer after the merger [1,25]. We measured the post-merger innovation
performance by identifying patents filed by acquired firms in the five years following the
merger [10].

4.2.3. Moderator
Structural Integration

We measured structural integration, StrINT, by checking the presence of the acquiring
firm’s name in patent applications after the acquisition, as well as profit and loss (P&L)
accounts in COMPUSTAT [22] and in press releases and articles [49]. If the target firm
continued to appear in any way after the acquisition, we coded it as “0” to indicate that
no structural integration occurred. Conversely, if the target firm did not appear in these
sources, we coded it as “1”, reflecting that structural integration occurred.

4.2.4. Control Variables

We used several control variables in this study. First, we controlled for the size
of the acquiring and target firms, obtained by taking the logarithm of their pre-merger
sales: TarTotSale, AcqTotSale (available from COMPUSTAT). Second, we controlled for
resource heterogeneity, AqKnwSTOCK, given that the heterogeneity of the resources of the
acquiring and target firms is an important factor to consider in the acquisition process, as
it affects how the resources of the merged firm are absorbed and understood [1,10,49]. To
control for knowledge similarity, KnwSIMIL, we first measured the number of patents
cited after the acquisition of the acquiring firm. We removed the repeated patents of the
acquiring and acquired firms to create a list of patents filed. These unique patents are
representative of each firm’s knowledge base. Knowledge similarity is the number of
common patents appearing in the acquirer’s and target’s knowledge base divided by the
target’s knowledge base [1,10,50]. Fourth, we included the acquiring firm’s R&D intensity,
RDInt (R&D expenditures/sales), to control for the extent to which the firm focused on
internal technology development [1,51].

We also included CEO turnover, CEOTO, as a control variable because the CEO
turnover of target firms may impact a firm’s innovation performance after an acquisition.
It is also important to consider economic difficulties during the period of an M&A [52,53].
Considering the impact on shareholders after the M&A, we expected CEO turnover to affect
firm performance. To measure CEO retention in target firms, we examined all news articles
related to the given acquisition deals, the LinkedIn profiles of CEOs, and the Securities



Sci 2024, 6, 37 8 of 14

and Exchange Commission’s EDGAR database to identify the turnover events of target
firms’ CEOs after acquisitions. Based on the extracted information, we coded 1 if the given
target firm’s CEO took charge in a position at the target firm two years after the acquisition;
otherwise, we coded 0.

Therefore, we included CEO turnover in our control variables. We also controlled for
technology relatedness ( TechRTN) between acquiring and target firms by comparing simi-
larities in their three-digit technology class codes provided by the SDC Platinum Database.

Finally, we controlled for the fiscal year (Year), and the SIC industry ( Industy) of
acquiring firms.

5. Results
5.1. Descriptive Statistics

Table 1 shows the descriptive statistics of all variables used in this study’s statistical
analysis and the Pearson’s correlation analysis results are in Appendix A to reveal the
relationship between variables. The total number of observed variables is 380. If the
correlation coefficient between two variables is between 0.2 and 0.4, the correlation between
them is usually low, and if it is above 0.4, the correlation is high. In addition, if the
correlation coefficient between independent variables is above 0.8, multicollinearity may
exist. As a result of the correlation analysis, all variables in this study showed correlation
values below 0.8.

Table 1. Summary statistics.

Constructs Mean S.D. Min Max

1. Innovation Performance 8.11 27.02 0 284

2. Acquisition Rate 1.52 1.65 0 13

3. Structural Integration 0.48 0.50 0 1

4. Total Sales of Target Firm 1.68 0.79 −1.43 4.14

5. Total Sales of Acquiring Firm 2.86 1.08 −0.44 5.09

6. Acquiring Firm’s Knowledge Stock 12,649.12 33,481.75 0 278,812

7. R&D Intensity (Acquiring Firm) 0.95 7.32 0 97.91

8. Knowledge Similarity 0.14 0.22 0 1

9. CEO Turnover of Target Firm 0.67 0.46 0 1

10. Technology Relatedness 1.49 1.01 0 3

11. Industry Relatedness 2.67 1.38 0 4

5.2. Testing the Hypotheses

We conducted a negative binomial regression analysis to test the effect of the acquisi-
tion rate on post-acquisition innovation performance. Regression analysis is not possible
when the dependent variable is a count variable and has a large degree of spuriousness.
In such cases, the analysis techniques used were Poisson analysis and negative binomial
regression. The dependent variable in this study was the countable variable of innovation
performance, which had a high degree of skewness. However, Poisson analysis can be
used when the variance is equal, while negative binomial regression can be used when the
variance is not constant (high variance). In this study, we used negative binomial regression
to test our hypotheses.

The analysis was conducted by analyzing the independent variable, the acquisition
rate, and the interaction effect of the independent variable with the moderator variable—
structural integration. In addition, the sales volume and innovation activities of the acquir-
ing and acquired companies, innovation activities after the acquisition, the similarity of
knowledge (knowledge relatedness), R&D intensity, the CEO turnover of target firms, and
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the knowledge repository of the acquiring firms were analyzed as control variables. Table 2
shows the results of the analysis.

Table 2. Negative binominal regression results.

Variables Model 1 Model 2 Model 3

Total Sales of Target Firm 0.6975 *** 0.6871 *** 0.6772 ***

0.1360 0.1349 0.1355

Total Sales of Acquiring Firm 0.1362 0.2618 * 0.2750 *

0.1419 0.1529 0.1526

Knowledge Similarity 4.5818 *** 4.6462 *** 4.6710 ***

0.6135 0.6198 0.6208

R&D Intensity (Acquiring) 0.0161 0.0191 0.0181

0.0158 0.0159 0.0159

Acquiring Firm’s Knowledge Stock 0.0000 *** 0.0000 *** 0.0000 ***

5.44 × 10−6 6.08 × 10−6 6.17 × 10−6

Acquisition Rate −0.1817 ** −0.1420

0.0800 0.0924

Structural Integration −0.8086 *** −0.7812 *** −0.5873 **

0.2284 0.2254 0.3005

Acquisition Rate
× Structural Integration −0.1204

0.1230

CEO Turnover of Target Firms Yes Yes Yes

Technology Relatedness Yes Yes Yes

Year Control Yes Yes Yes

Industry Control Yes Yes Yes

Number of Observations 380 380 380

Loglikelihood −788.04281 −785.65966 −785.18832

Chi-Square 5503.63 5507.49 5500.56

Pseudo R2 0.0976 0.1003 0.1009
* p < 0.10, ** p < 0.05, *** p < 0.01.

In the negative binomial regressions, the beta coefficient indicates the influence of a
unit change in the independent variables on the difference in the log values of the outcome
variable [54]. Calculating the exponent of both sides of the negative binominal regression
equation results in the incidence rate ratio (IRR), which is the relative difference in the
outcome variable for a unit change in the predictor variables.

To confirm Hypothesis 1, that innovation performance decreases with a high acqui-
sition rate, Model 2 in Table 2 shows that innovation performance is significant in the
direction of (−) with a high acquisition rate (β = −0.18, p = −0.023, p < 0.05), as predicted
by the hypothesis. A one-standard deviation (S.D. = 1.65) increase in the acquisition rate
results in an IRR of exp(−0.18 × 1.65) = 0.74, a 26 percent decrease in the post-acquisition
innovation performance. Therefore, Hypothesis 1, which states that innovation perfor-
mance will decrease when a company conducts simultaneous M&As within a short period,
is supported.

Model 3 in Table 2 shows the moderating effect. In this regard, a non-significant
outcome (β = −0.142, p = 0.124) demonstrates that when an acquiring firm does conduct
structural integration, there exists a negative relationship between a high acquisition rate
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and post-acquisition innovation performance. Structural integration negatively moderates
the negative relationship between the high acquisition rate and the post-merger innovation
performance. Therefore, Hypothesis 2 is not supported. When firms make acquisitions,
they can learn from previous experiences. However, the longer the gap between acquisition
events, the less effective the learning from previous acquisitions is. Decision-makers can
focus on routinized or well-learned activities, but when they need to make their own
decisions, their attention is distracted, and their focus becomes selective. In addition, the
longer the gap between arguments, the more the decision-maker’s attention is affected by
the context in which they are leading the argument.

Therefore, the focus of an individual’s attention and behavior becomes contextualized,
affecting acquisition performance. Since there are both learning-influenced acquisition
performances and decision-maker attention-based acquisition performances, the structural
integration effect could be weakened.

5.3. Robustness Check

We explored an alternative moderating variable that might influence the dependent
and independent variables. We used knowledge similarity, although there was no hy-
pothesis related to knowledge similarity. We performed a robustness check analysis using
knowledge similarity. Knowledge similarity seems to negatively moderate the negative re-
lationship between the acquisition rate and the post-acquisition performance, as knowledge
similarity leads to better absorption of the target firm’s knowledge.

Although the moderating effect of knowledge similarity may be positive due to the
absorptive capacity of the target firm, meaning it absorbs knowledge better, robustness
checks show that it makes the negative relationship between the acquisition rate and
innovation performance weaker. This is because the overlap between the target firm’s
knowledge and the acquiring firm’s knowledge seems to increase the redundancy of
knowledge, which may reduce the effectiveness of learning. Knowledge overlap can
make it difficult to recombine innovations, which can hurt the creation of innovations.
Overlapping knowledge with the target firm can lead to positive firm performance by
focusing more on exploitation, but on the other hand, more overlapping knowledge can
lead to difficulties in innovation performance by focusing only on exploitation.

6. Discussion

In the ICT (Information and Communication Technology) sector, new firms emerge
and disappear as quickly as they arise, largely due to the relatively low initial investment in
fixed assets compared to other industries. Over the past few decades, a handful of ICT-based
companies, such as Apple, Alphabet, and Microsoft, armed with new technologies and
ideas, have expanded their businesses with artificial intelligence, maintaining rapid growth
and solidifying their current dominant positions in their industries. The highly competitive
and winner-takes-all nature of ICT-based industries makes it difficult for startups to disrupt
the market and gain a competitive advantage based on new technologies alone. This is
due to the many mergers and acquisitions of some dominant companies, which makes it
difficult for startups to become independent companies.

In the case of the leading ICT-based firms, many of which have made many M&A
deals in recent years and are investing in A.I. (artificial intelligence) to improve their
performance, it is important for leading firms that have already established a dominant
position to maintain their competitive advantage through continuous R&D and market
research. However, since it is not practical to master and cultivate every skill, incumbent
firms are actively seeking to acquire the technology of startups. In fact, firms in leading
positions such as Alphabet, Apple, and Facebook are actively acquiring startups that
are equipped with artificial intelligent-related technologies that are driving the fourth
industrial revolution, such as artificial intelligence and voice recognition [55]. In other
words, for firms that have already entered the market based on ICT-related technologies,
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it is important to continuously acquire new technologies and ideas through mergers and
acquisitions as well as by strengthening their internal capabilities [56].

When acquiring other firms’ technology, considering the post-acquisition process is
inevitable. During that process, it is important to contemplate what is needed when pursu-
ing an acquisition. This study empirically analyzed 380 cases of technology mergers and
acquisitions of U.S. publicly traded firms from 1990 to 2005. We examined the relationship
between the acquisition rate and innovation performance and the moderating effect of
structural integration.

The results show that a high acquisition rate leads to a decrease in innovation perfor-
mance, and although the relationship between M&A experience and innovation perfor-
mance has been studied from the perspective of M&A experience, this study examined
the relationship from an attention-based view. We used the concept of the acquisition rate
rather than the acquisition experience, and our results show that a high acquisition rate
reduces innovation performance. The moderating effect of structural integration was not
significant. This study confirmed that the absence of post-merger structural integration
does not mitigate the negative impact of the acquisition rate.

Moreover, this study shed new light on the importance of viewing M&As as a process
for firms engaged in multiple and simultaneous acquisitions. While prior research on
M&As has focused primarily on individual acquisitions, our findings suggest that the
acquisition rate is an important factor affecting firm performance for firms with a high
frequency of acquisitions.

By applying an attention-based view of past M&A experience as a learning perspective,
rather than as an accumulation of knowledge, we reveal a new area of research that
mitigates the negative relationship of frequent M&As.

Exploring the impact of the acquisition rate on firm performance has several practical
implications. First, it helps decision-makers regard past experiences as an important factor
when making acquisition decisions. This could lead to better negotiation of deals, as
accumulated experience could help devise an acquisition strategy. Second, when making
acquisition decisions, firms could notice the importance of structural integration. Although
this study did not support the moderating role of structural integration, it is still mandatory
when pursuing M&As. Finally, with the cumulative knowledge gained from previous
acquisition experience, companies will be able to act more cautiously when conducting
structural integration to minimize negative outcomes.

In addition, the finding that a high acquisition rate negatively affects firm performance
suggests the need for research on how to properly allocate limited attention to organiza-
tional activities that affect the quality of future decisions. Although we were unable to
confirm that structural integration reduces the negative impact of a high acquisition rate,
we consider it worthwhile to try identifying other moderating variables at the firm level.

One of the limitations is related to the time frame of the acquisition rate. Although the
available maximum year was until 2010, to check the robustness, this study was conducted
for a short period and was unable to consider economic trends. Further studies could
extend the time frame and examine the demographic variables that could affect the post-
acquisition performance.

Our study’s focus on firms that were actively merging and acquiring limits the gener-
alizability of the results. However, it was necessary to focus on variables that only play a
role when a firm is merging or acquiring another firm. Furthermore, although this study
focused on technology acquisitions, it could be extended to other forms of M&A activities.
This study provides an interesting research direction to revisit the literature on M&A expe-
riences from a learning perspective. Future research should focus on how to construct and
modify the variables necessary to mitigate the negative effects of acquisition rates. Despite
these limitations, this study adds to the literature on M&A characteristics in shaping the
impact of the acquisition rate and managerial capabilities to deal with it effectively.
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Appendix A

Table A1. Correlation table.

Constructs 1 2 3 4 5 6 7 8 9 10 11

1. Innovation Performance 1

2. Acquisition Rate 0.04 1

3. Structural
Integration −0.14 *** −0.00 1

4. Total Sales of
Target Firm 0.14 *** 0.24 *** −0.18 *** 1

5. Total Sales of
Acquiring Firm 0.13 *** 0.53 *** −0.20 *** 0.44 *** 1

6. Acquiring Firm’s
Knowledge Stock 0.34 *** 0.43 *** −0.06 0.13 *** 0.41 *** 1

7. R&D Intensity
(Acquiring Firm) −0.02 −0.08 * 0.01 −0.17 *** −0.29 *** −0.04 1

8. Knowledge
Similarity 0.26 *** 0.27 *** 0.12 ** 0.03 0.22 *** 0.39 *** −0.05 1

9. CEO Turnover of
Target Firm −0.01 0.12 ** 0.07 0.00 0.06 0.06 0.05 0.08 1

10. Technology Relatedness 0.08 −0.13 ** 0.04 −0.01 −0.13 *** 0.02 −0.01 0.09 * 0.07 1

11. Industry Relatedness 0.04 −0.30 *** 0.08 ** −0.00 −0.26 *** −0.18 *** 0.04 −0.02 −0.01 0.37 *** 1

* p < 0.10, ** p < 0.05, *** p < 0.01.

References
1. Choi, S.; McNamara, G. Repeating a familiar pattern in a new way: The effect of exploitation and exploration on knowledge

leverage behaviors in technology acquisitions. Strateg. Manag. J. 2018, 39, 356–378. [CrossRef]
2. Graebner, M.E.; Eisenhardt, K.M.; Roundy, P.T. Success and failure in technology acquisitions: Lessons for buyers and sellers.

Acad. Manag. Perspect. 2010, 24, 73–92. [CrossRef]
3. Dierickx, I.; Cool, K. Asset stock accumulation and sustainability of competitive advantage. Manag. Sci. 1989, 35, 1504–1511.

[CrossRef]
4. Ghauri, P.N.; Buckley, P.J. International mergers and acquisitions: Past, present and future. Adv. Mergers Acquis. 2003, 2, 207–229.

[CrossRef]
5. Laamanen, T.; Keil, T. Performance of serial acquirers: Toward an acquisition program perspective. Strateg. Manag. J. 2008,

29, 663–672. [CrossRef]
6. Schipper, K.; Thompson, R. Evidence on the capitalized value of merger activity for acquiring firms. J. Financ. Econ. 1983,

11, 85–119. [CrossRef]
7. Fuller, K.; Netter, J.; Stegemoller, M. What do returns to acquiring firms tell us? Evidence from firms that make many acquisitions.

J. Financ. 2002, 57, 1763–1793. [CrossRef]
8. Hayward, M.L. When do firms learn from their acquisition experience? Evidence from 1990 to 1995. Strateg. Manag. J. 2002,

23, 21–39. [CrossRef]
9. Kusewitt, J.B., Jr. An exploratory study of strategic acquisition factors relating to performance. Strateg. Manag. J. 1985, 6, 151–169.

[CrossRef]
10. Ahuja, G.; Katila, R. Technological acquisitions and the innovation performance of acquiring firms: A longitudinal study. Strateg.

Manag. J. 2001, 22, 197–220. [CrossRef]

https://doi.org/10.1002/smj.2677
https://doi.org/10.5465/amp.24.3.73
https://doi.org/10.1287/mnsc.35.12.1504
https://doi.org/10.1016/S1479-361X(03)02009-X
https://doi.org/10.1002/smj.670
https://doi.org/10.1016/0304-405X(83)90006-5
https://doi.org/10.1111/1540-6261.00477
https://doi.org/10.1002/smj.207
https://doi.org/10.1002/smj.4250060205
https://doi.org/10.1002/smj.157


Sci 2024, 6, 37 13 of 14

11. Ranft, A.L.; Lord, M.D. Acquiring new technologies and capabilities: A grounded model of acquisition implementation. Organ.
Sci. 2002, 13, 420–441. [CrossRef]

12. Capron, L.; Mitchell, W. Build, Borrow, or Buy: Solving the Growth Dilemma; Harvard Business Press: Brighton MA, USA, 2012.
13. Haspeslagh, P.C.; Jemison, D.B. Managing Acquisitions: Creating Value through Corporate Renewal; Free Press: New York, NY, USA,

1991; Volume 416.
14. Rabier, M.R. Acquisition motives and the distribution of acquisition performance. Strateg. Manag. J. 2017, 38, 2666–2681.

[CrossRef]
15. Puranam, P.; Singh, H.; Zollo, M. Organizing for innovation: Managing the coordination-autonomy dilemma in technology

acquisitions. Acad. Manag. J. 2006, 49, 263–280. [CrossRef]
16. Al-Laham, A.; Schweizer, L.; Amburgey, T.L. Dating before marriage? Analyzing the influence of pre-acquisition experience and

target familiarity on acquisition success in the “M&A as R&D” type of acquisition. Scnad. J. Manag. 2010, 26, 25–37. [CrossRef]
17. Cannella, A.A., Jr.; Hambrick, D.C. Effects of executive departures on the performance of acquired firms. Strateg. Manag. J. 1993,

14, 137–152. [CrossRef]
18. Finkelstein, S.; Haleblian, J. Understanding acquisition performance: The role of transfer effects. Organ. Sci. 2002, 13, 36–47.

[CrossRef]
19. Shanley, M.T.; Correa, M.E. Agreement between top management teams and expectations for post-acquisition performance.

Strateg. Manag. J. 1992, 13, 245–266. [CrossRef]
20. March, J.G. Exploration and exploitation in organizational learning. Organ. Sci. 1991, 2, 71–87. [CrossRef]
21. Kogut, B.; Zander, U. Knowledge of the firm, combinative capabilities, and the replication of technology. Organ. Sci. 1992,

3, 383–397. [CrossRef]
22. Arora, A.; Gambardella, A. Complementarity and external linkages: The strategies of the large firms in biotechnology. J. Ind. Econ.

1990, 38, 361–379. [CrossRef]
23. Huber, G.P. Organizational learning: The contributing processes and the literatures. Organ. Sci. 1991, 2, 88–115. [CrossRef]
24. Puranam, P. Grafting Innovation: The Acquisition of Entrepreneurial Firms by Established Firms. Ph.D. Thesis, University of

Pennsylvania, Philadelphia, PA, USA, 2001.
25. Puranam, P.; Srikanth, K. What they know vs. what they do: How acquirers leverage technology acquisitions. Strateg. Manag. J.

2007, 28, 805–825. [CrossRef]
26. Doz, Y.L. Technology partnerships between larger and smaller firms: Some critical issues. Int. Stud. Manag. Organ. 1987, 17, 31–57.

[CrossRef]
27. Teece, D.J. Profiting from technological innovation: Implications for integration, collaboration, licensing, and public policy. Res.

Policy. 1986, 15, 285–305. [CrossRef]
28. Grant, R.M. Toward a knowledge-based theory of the firm. Strateg. Manag. J. 1996, 17, 109–122. [CrossRef]
29. Ranft, A.L.; Lord, M.D. Acquiring new knowledge: The role of retaining human capital in acquisitions of high-tech firms. J. High

Technol. Manag. Res. 2000, 11, 295–319. [CrossRef]
30. Coff, R.W. How buyers cope with uncertainty when acquiring firms in knowledge-intensive industries: Caveat emptor. Organ.

Sci. 1999, 10, 144–161. [CrossRef]
31. Mansfield, E. Industrial R&D in Japan and the United States: A comparative study. Am. Econ. Rev. 1988, 78, 223–228.
32. Vermeulen, F.; Barkema, H. Pace, rhythm, and scope: Process dependence in building a profitable multinational corporation.

Strateg. Manag. J. 2002, 23, 637–653. [CrossRef]
33. Ocasio, W. Towards an attention-based view of the firm. Strateg. Manag. J. 1997, 18, 187–206. [CrossRef]
34. Barkema, H.G.; Schijven, M. How do firms learn to make acquisitions? A review of past research and an agenda for the future.

J. Manag. 2008, 34, 594–634. [CrossRef]
35. Castellaneta, F.; Zollo, M. The dimensions of experiential learning in the management of activity load. Organ. Sci. 2015,

26, 140–157. [CrossRef]
36. Levitt, B.; March, J.G. Organizational learning. Annu. Rev. Sociol. 1988, 14, 319–338. [CrossRef]
37. Zollo, M. Superstitious learning with rare strategic decisions: Theory and evidence from corporate acquisitions. Organ. Sci. 2009,

20, 894–908. [CrossRef]
38. Zollo, M.; Winter, S.G. Deliberate learning and the evolution of dynamic capabilities. Organ. Sci. 2002, 13, 339–351. [CrossRef]
39. Haleblian, J.; Finkelstein, S. The influence of organizational acquisition experience on acquisition performance: A behavioral

learning perspective. Adm. Sci. Q. 1999, 44, 29–56. [CrossRef]
40. Gick, M.L.; Holyoak, K.J. The cognitive basis of knowledge transfer. In Transfer of Learning; Academic Press: Cambridge, MA,

USA, 1987; pp. 9–46.
41. Puranam, P.; Singh, H.; Chaudhuri, S. Integrating acquired capabilities: When structural integration is (un) necessary. Org. Sci.

2009, 20, 313–328. [CrossRef]
42. Galbraith, J.R. Organization Design; Addison Wesley Publishing Company: Boston, MA, USA, 1977.
43. Gulati, R.; Lawrence, P.R.; Puranam, P. Adaptation in vertical relationships: Beyond incentive conflict. Strateg. Manag. J. 2005,

26, 415–440. [CrossRef]
44. March, J.G.; Simon, H.A. Organizations; John Wiley & Sons: Hoboken, NJ, USA, 1993.

https://doi.org/10.1287/orsc.13.4.420.2952
https://doi.org/10.1002/smj.2686
https://doi.org/10.5465/amj.2006.20786062
https://doi.org/10.1016/j.scaman.2009.11.005
https://doi.org/10.1002/smj.4250140911
https://doi.org/10.1287/orsc.13.1.36.539
https://doi.org/10.1002/smj.4250130402
https://doi.org/10.1287/orsc.2.1.71
https://doi.org/10.1287/orsc.3.3.383
https://doi.org/10.2307/2098345
https://doi.org/10.1287/orsc.2.1.88
https://doi.org/10.1002/smj.608
https://doi.org/10.1080/00208825.1987.11656466
https://doi.org/10.1016/0048-7333(86)90027-2
https://doi.org/10.1002/smj.4250171110
https://doi.org/10.1016/S1047-8310(00)00034-1
https://doi.org/10.1287/orsc.10.2.144
https://doi.org/10.1002/smj.243
https://doi.org/10.1002/(SICI)1097-0266(199707)18:1+%3C187::AID-SMJ936%3E3.0.CO;2-K
https://doi.org/10.1177/0149206308316968
https://doi.org/10.1287/orsc.2014.0906
https://doi.org/10.1146/annurev.so.14.080188.001535
https://doi.org/10.1287/orsc.1090.0459
https://doi.org/10.1287/orsc.13.3.339.2780
https://doi.org/10.2307/2667030
https://doi.org/10.1287/orsc.1090.0422
https://doi.org/10.1002/smj.458


Sci 2024, 6, 37 14 of 14

45. Thompson, J.D. Organizations in Action: Social Science Bases of Administrative Theory; Transaction Publishers: Piscataway, NJ,
USA, 2003.

46. Graebner, M.E. Momentum and serendipity: How acquired leaders create value in the integration of technology firms. Strateg.
Manag. J. 2004, 25, 751–777.

47. Hall, B.H.; Jaffe, A.B.; Trajtenberg, M. The NBER patent citation data file: Lessons, insights and methodological tools. In National
Bureau of Economic Research; The MIT Press: Cambridge, MA, USA, 2001.

48. Kogan, L.; Papanikolaou, D.; Seru, A.; Stoffman, N. Technological innovation, resource allocation, and growth. Q. J. Econ. 2017,
132, 665–712. [CrossRef]

49. Paruchuri, S.; Nerkar, A.; Hambrick, D.C. Acquisition integration and productivity losses in the technical core: Disruption of
inventors in acquired companies. Organ. Sci. 2006, 17, 545–562. [CrossRef]

50. Sears, J.; Hoetker, G. Technological overlap, technological capabilities, and resource recombination in technological acquisitions.
Strateg. Manag. J. 2014, 35, 48–67. [CrossRef]

51. Hitt, M.A.; Hoskisson, R.E.; Ireland, R.D.; Harrison, J.S. Effects of acquisitions on R&D inputs and outputs. Acad. Manag. J. 1991,
34, 693–706.

52. Shohaieb, D.; Elmarzouky, M.; Albitar, K. Corporate governance and diversity management: Evidence from a disclosure
perspective. Int. J. Account. Inf. 2022, 30, 502–525. [CrossRef]

53. Giannopoulos, G.; Lianou, A.; Elmarzouky, M. The Impact of M&As on Shareholders’ Wealth: Evidence from Greece. J. Risk
Financ. Manag. 2023, 16, 199. [CrossRef]

54. York, J.G.; Vedula, S.; Lenox, M.J. It’s not easy building green: The impact of public policy, private actors, and regional logics on
voluntary standards adoption. Acad. Manag. J. 2018, 61, 1492–1523. [CrossRef]

55. Witt, A.C. Who’s afraid of conglomerate mergers? Antitrust Bull. 2022, 67, 208–236. [CrossRef]
56. Schilling, M.A. Technology success and failure in winner-take-all markets: The impact of learning orientation, timing, and

network externalities. Acad. Manag. J. 2002, 45, 387–398. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1093/qje/qjw040
https://doi.org/10.1287/orsc.1060.0207
https://doi.org/10.1002/smj.2083
https://doi.org/10.1108/IJAIM-03-2022-0058
https://doi.org/10.3390/jrfm16030199
https://doi.org/10.5465/amj.2015.0769
https://doi.org/10.1177/0003603X221082748
https://doi.org/10.2307/3069353

	Introduction 
	Theoretical Background 
	Technology Acquisition 
	Acquisition Rate 

	Research Hypotheses 
	Acquisition Rate and Post-Acquisition Innovation Performance 
	The Moderating Effect of Post-Acquisition Structural Integration 

	Research Methods 
	Data 
	Model Specification 
	Independent Variable 
	Dependent Variable 
	Moderator 
	Control Variables 


	Results 
	Descriptive Statistics 
	Testing the Hypotheses 
	Robustness Check 

	Discussion 
	Appendix A
	References

