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Abstract The purpose of this study is to investigate
the relationship between acquisitions and mobility of
knowledge workers and managers in small technology
companies and how individual skills and capabilities
moderate this relationship. Relying on the matched
employer—employee data of the Swedish high-tech
sectors from 2007 to 2015, we find that acquisitions
increase the likelihood of employee departures,
mainly in the form of switching to another employer,
but that these acquisition effects are weaker for
employees with technological competences. By
contrast, the acquisition effects are found to be weaker
for employees with managerial competences only
when acquirers have a strong employee retention
motive. When acquirers do not have a strong retention
motive, managers, compared to other employees, are
more likely to exit the (national) labor market after
acquisitions. Our results suggest that the retention
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motive is a critical condition to explain post-acquisition
employee turnover. Both technological and managerial
competences are the types of human capital valued by
acquirers when they have a strong retention motive.

Plain English Summary  Over recent decades,
the increasing importance of high-skilled knowledge
workers has been reflected in the changing nature
of acquisitions. In high-tech sectors, human capital
has become a major asset that is valued or even
targeted by many acquirers, especially when target
firms are small technology ventures. However, extant
literature has exclusively focused on the antecedents
of post-acquisition turnover of executives in large
public companies. How do acquisitions impact on
the mobility of knowledge workers and managers in
small technology firms? Drawing on the perspective
of human capital theory, this study focuses on the role
of technological and managerial skills of employees
in post-acquisition employee turnover. Based on the
matched employer—employee data of the Swedish high-
tech sectors from 2007 to 2015, we find the following
results. First, acquisitions increase the likelihood of
employee departures. Second, the departures are mainly
in the form of changing jobs. Third, the acquisition
effects are weaker for employees with technological
competences. Fourth, the acquisition -effects are
weaker for employees with managerial competences
when acquirers have a strong employee retention
motive. When acquirers do not have a strong retention
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motive, managers, compared to other employees,
are more likely to exit the (national) labor market
after acquisitions. Our findings show that retention
of technological competences, compared to retention
of managerial competences, is less dependent on the
retention motive. This may suggest that technological
capability is a more core source of competitiveness in
a small technology firm. An implication of this study
is that future research on post-acquisition employee
mobility should go beyond management teams and
give more attention to knowledge professionals with
technological competences.

Keywords Acquisitions - Employee mobility -
Small technology firms - Knowledge workers -
Technological capabilities - Managerial capabilities

JEL Classification C23-G34-J63-126

1 Introduction

Human resource management is a critical element which
matters for post-acquisition integration and performance
(Larsson and Finkelstein, 1999). Scholars have empha-
sized the importance of retention of employees of
acquired firms in facilitating post-acquisition knowledge
transfer and integration, particularly for acquisitions in
knowledge-intensive sectors (Park et al., 2018; Ranft
and Lord, 2000). However, acquisitions are usually fol-
lowed by large-scale employee departures (Krug et al.,
2014; Walsh, 1988; Wu and Zang, 2009). Who leaves
and who stays? It is essential to advance our understand-
ing of what factors cause and influence employee mobil-
ity of acquired firms following an acquisition.

Over recent decades, the increasing importance of
high-skilled knowledge workers has been reflected in
the changing nature of acquisitions. In high-tech sec-
tors, human capital has become a major asset that is
valued or even targeted in many acquisitions, espe-
cially when target firms are small technology ventures
(Colombo and Grilli, 2005; Ranft and Lord, 2000). The
term “acqui-hiring” has recently emerged to describe
the phenomenon of gaining access to target employees
through acquisitions of small firms. This has become a
new trend for many technology companies in Silicon
Valley, such as Google and Facebook, to obtain talented
engineers (Chatterji and Patro, 2014; Coyle and Pol-
sky, 2013). However, extant literature has exclusively
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focused on the antecedents of post-acquisition turnover
of executives of large public companies (Hambrick and
Cannella, 1993; Krug and Hegarty, 1997; Krug et al.,
2014; Walsh, 1988). So far, no attention has been paid
to how acquisitions influence employees of small tech-
nology ventures, especially those knowledge workers
who are perceived as the knowledge core of acquired
firms (Paruchuri et al., 2006).

To fill this gap, this study seeks to advance the
understanding of how acquisitions impact on mobil-
ity of knowledge workers and managers in small
technology companies. More specifically, we explore
whether and when there exist acqui-hiring effects
on post-acquisition mobility (i.e., when acquisitions
exhibit negative effects on employee departures). Pre-
vious theories suggest that acquisitions, as a disruptive
event, cause major organizational change and uncer-
tainty, which may lead to new job matching processes
between employees and employers. This could be
reflected as a higher employee turnover shortly after
acquisitions in acquired firms. We posit that if acqui-
hiring effects exist, that is, human capital is the major
assets valued by acquirers, the new matching/selection
processes following acquisitions should be influenced
by human capital characteristics. We hypothesize that
individual skills and capabilities moderate the relation-
ship between acquisitions and employee departures.
We focus on the role of technological and managerial
skills of employees of acquired firms, given that they
are both argued to constitute the major source of com-
petence of a small technology firm.

The existing literature has emphasized two important
factors when explaining what causes the phenomenon
of high turnover rates of executives following an acqui-
sition. The first is acquisition motive, which is related to
involuntary turnover. Earlier studies focus on the motive
of corporate control. This strand of research argues that
managerial teams use acquisitions as a mechanism of
market discipline to compete for the management of
corporate resources (Jensen and Ruback, 1983; Manne,
1965). Managerial teams of acquiring firms are thus
expected to replace inefficient managerial teams of
acquired firms after acquisitions to realize potential
synergy gains (Lowenstein, 1983). The second factor is
psychological state, which is related to voluntary turn-
over. This group of studies turns to the factors related
to executives’ psychological attributes or perceptions,
such as perceptions of lost job status or autonomy or
fears of alienation, which are found to be positively
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associated with post-acquisition departure of target
executives (Hambrick and Cannella, 1993; Krug and
Nigh, 2001; Krug et al., 2014). Little is known about
the role of human capital in post-acquisition employee
mobility. One exception is the study by Buchholtz et al.,
(2003), which finds that acquiring firms tend to retain
the CEOs who are expected to generate higher returns
from investment in their human capital. Although this
study distinguishes between general and specific human
capital, it focuses on the role of human capital accumu-
lation, e.g., using CEO age and tenure as proxies for
human capital. To the best knowledge of the authors,
there has been no systematic study exploring how post-
acquisition turnover of employees is influenced by spe-
cializations of individual skills or capabilities.

This study employs matched employer—employee
data on the population of Swedish firms to test our
hypotheses. We follow knowledge workers and manag-
ers of small and medium-sized enterprises (SMEs) in
the Swedish high-tech sectors from 2007 to 2015. We
adopt two measures of employee departures. The first
measure focuses on total departures, that is, departures
without considering how the individuals leave their cur-
rent jobs. The second measure distinguishes departures
by switching to another job from departures by exiting
the labor market. We compare the differences in mobil-
ity both between acquired firms and non-acquired firms
and before and after acquisitions. We observe that indi-
viduals show a lower propensity of departure in acquired
firms than non-acquired firms before acquisitions. We
use an entropy balancing approach (Abadie et al., 2010;
Distel et al., 2019) to account for the self-selection bias
where less mobile individuals are more likely to choose
to work at acquired firms. Using high-dimensional fixed
effects models which account for heterogeneity at both
individual and firm levels, we find that acquisitions
increase the likelihood of employee departures, mainly
in the form of switching to another employer, but the
acquisition effects are weaker for employees with tech-
nological skills. However, the acquisition effects are
weaker for employees with managerial skills only when
acquirers have a strong employee retention motive.
When acquirers do not have a strong retention motive,
managers, compared to other employees, are more likely
to exit the (national) labor market after acquisitions.

The rest of the paper proceeds as follows. In the
next section, we discuss the theoretical framework
and propose the hypotheses. In Section 3, we present
the data and methodology. In Section 4, we report the

results. Finally, in Section 5 we discuss the implica-
tions and conclude the paper.

2 Theoretical framework and hypotheses
2.1 Organizational change and employee turnover

Employee turnover involves both involuntary and vol-
untary turnover. Involuntary turnover is independent
of the control of employees, referring to job cessation
caused by external or unexpected events, such as an
organization’s management strategies or the death of
the employee (Morrell et al., 2001). On the contrary,
voluntary turnover refers to job cessation initiated
by employees. Voluntary turnover can be explained
by a wide range of factors, e.g., job satisfaction, job
alternatives, individual traits, psychological status,
organizational factors, and job performance (Jackof-
sky, 1984; Lee and Mitchell, 1994; March and Simon,
1958; Morrell et al., 2001, 2004a; Morrison and Rob-
inson, 1997). Organizational change is a salient fac-
tor which is related to both involuntary and voluntary
turnover. It often entails a significant transition in
organizational structure, culture, or business strategy.
In this sense, organizational change may trigger a set
of implementation strategies from the management
to strive for the intended aims. These initiatives may
include downsizing or restructuring programs and
could thus lead to large-scale involuntary turnover.
Moreover, organizational change brings instability,
uncertainty, and possibly feelings of disenchantment
(Baron et al., 2001), leading to a “shock” prompting
thoughts of job searching or employees’ final deci-
sions to leave voluntarily (Lee and Mitchell, 1994;
Morrell et al., 2004a, 2004b).

2.2 Acquisition effects from the perspective of
human capital theory

Human capital theory views employee turnover as
a result of evaluations of human capital investment
(Becker, 1962; Buchholtz et al., 2003). This process
is jointly influenced by three sets of factors: individ-
ual characteristics, employer (and job) characteristics,
and job matching processes between individuals and
employers (Fujiwara-Greve and Greve, 2000; Gran-
ovetter, 1981; Jovanovic, 1979). Acquisitions involve
transactions of ownership rights between legal bodies
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(Lindholm, 1994). After the ownership change, both
new owners and existing employees may reevalu-
ate the expected returns of human capital investment
from their own perspectives. This could break the
current equilibrium of employee—job matches in tar-
get firms.

2.2.1 Acquisition effects on involuntary turnover

From the perspective of employers, new owners may
have different insights about which human capital to
invest in. All acquisitions are driven by some specific
motives. Post-acquisition integration and implemen-
tation strategies are directed by the major motives
behind acquisitions. For example, mergers and acqui-
sitions in the 1960s or 1970s were mainly driven by
the purposes of corporate growth/diversification or
financial synergies (Kolev et al., 2012; Matsusaka,
1993). In this case, large-scale layoffs are expected
as the outcome of removing redundancy after acqui-
sitions to realize operational synergies (Trautwein,
1990). Over recent decades, acquisitions are more
often driven by gaining access to capabilities or even
human capital per se (Arora et al., 2001; Chatterji and
Patro, 2014; Coyle and Polsky, 2013). In this case,
new owners may be more precise about which human
capital they value and invest in. Post-acquisition
employee turnover can be seen as a process of select-
ing and integrating human resources by acquirers. No
matter which motives an acquirer holds, an acquisi-
tion could cause a reshuffle of human resources and
lead to a higher involuntary turnover on average.

2.2.2 Acquisition effects on voluntary turnover

From the perspective of employees, acquisitions
may trigger shocks and thus alter their evaluation
of whether they continue investing in firm-specific
human capital in the current organization. Previous
studies find that post-acquisition turnover of target
executives is much influenced by their perceptions of
social status after acquisitions (Hambrick and Can-
nella, 1993; Krug and Nigh, 2001). After acquisi-
tions, executives in acquired firms may perceive or
worry about situations like lost job status/autonomy
or alienation, which are found to be positively related
to post-acquisition departures (Hambrick and Can-
nella, 1993; Krug and Nigh, 2001; Krug et al., 2014).
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Although existing empirical evidence concentrates
mainly on post-acquisition mobility of top executives,
there is indirect evidence showing that other employ-
ees are also influenced by acquisitions. A study by
Paruchuri et al. (2006) shows that the productivity of
technical personnel, especially those who lost their
social status after an acquisition, is much impaired by
post-acquisition integration. Hence, the first hypoth-
esis is proposed as follows:

HI1: Employees in acquired firms have a higher
likelihood of job departures after acquisitions than
employees in non-acquired firms.

2.3 Moderating effects of human capital
2.3.1 Moderating effects on involuntary turnover

Human capital contains an individual stock of
knowledge, skills, and capabilities which can gen-
erate future returns through investment therein
(Becker, 1962). Prior studies argue that employees
with high-quality human capital, such as high levels
of innate ability, better education, or rich working
experience, are at an advantage in terms of relative
bargaining power, job status, or authority (Camp-
bell et al., 2012; Castanias and Helfat, 2001). One
reason is because high-quality human capital con-
stitutes a major component of a firm’s competitive
advantage, which is expected to create important
value for employers (Barney, 1991; Campbell et al.,
2012). It is also because employers may worry
about losing high-quality human assets to com-
petitors, which may cause unfavorable knowledge
leakage (Wezel et al., 2006). In this sense, acquir-
ing firms may view investment in high-level human
capital as a rational decision and thus prefer to
retain employees with high-level human capital rel-
ative to low-level human capital. However, this pre-
diction is based on the assumption that the human
capital is the type valued by the acquirer. If the
human capital is not the type valued by the acquirer,
the acquirer is less motivated to invest in this type
of human capital and thus tends to replace these
employees. In this situation, the higher the level of
human capital of an employee, the more likely it is
that the employee will be replaced because the new
owner tends to save the high costs of maintaining
these employees.
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2.3.2 Moderating effects on voluntary turnover

As pointed out by Ranft and Lord (2000), unlike
other types of assets, human assets cannot be
purchased or owned outright. Even though new
owners may intend to retain some employees,
these employees can still choose to leave. The
literature reveals that psychological perception of
social status is a key mechanism influencing post-
acquisition voluntary turnover of target executives
(Hambrick and Cannella, 1993; Krug and Nigh,
2001). If an employee possesses the type of human
capital valued by the acquirer, the acquirer tends to
launch retention programs to promote the retention
of this type of employee after acquisition. In this
situation, the higher an employee’s level of human
capital, the less likely it is that the employee
will confront psychological loss induced by the
acquisition. One reason could be that the employee
with a high level of human capital is the main target
of these programs and thus feels more that his/her
value is recognized and appreciated by the new
owner. Another reason could be that the employee
with a high level of human capital has stronger
bargaining power relative to the new owner or more
external job alternatives and is thus less likely to
worry about losing their job status/autonomy or
being replaced after acquisition. By contrast, for an
employee without the type of human capital valued
by the acquirer, he/she is more likely to experience
status loss or worry about losing social status after
acquisition, which may prompt the decision process
of quitting. Especially employees with a high level
of human capital could be more sensitive to job
satisfaction, because they may value a feeling of
accomplishment from work more than employees
with a low level of human capital. On the other
hand, employees with a high level of human capital
may have more external job alternatives, which
may motivate them to react more actively to their
worry of losing job status or satisfaction (Jackofsky,
1984). In this situation, the higher an employee’s
level of human capital, the more likely it is that the
employee will confront psychological loss induced
by the acquisition.

Thus, how human capital moderates the relation-
ship between acquisitions and employee turnover
depends on the condition of whether the human capi-
tal is the type valued by the acquirer.

2.3.3 Technological skills and capabilities

Individuals do not only possess divergent levels of
knowledge, skills, or capabilities, but also special-
ize in different subjects. Technological capability
has been recognized as one major source of a firm’s
competence (Colombo and Grilli, 2005; Ranft and
Lord, 2000). According to the knowledge-based view,
technological capabilities are argued to be mainly
embodied in the complex knowledge of individu-
als (Grant, 1996; Kogut and Zander, 1992; Ranft and
Lord, 2000). For example, learning-by-hiring of sci-
entists or inventors has been highlighted as one criti-
cal mechanism for firms to search for technologically
distant knowledge (Kaiser et al., 2018; Palomeras and
Melero, 2010; Rao and Drazin, 2002; Rosenkopf and
Almeida, 2003; Tzabbar, 2009). This makes profes-
sionals with technological competences targeted assets
for many acquisitions or even the major motive that
drives acquisitions (Chatterji and Patro, 2014; Coyle
and Polsky, 2013). Moreover, a large amount of evi-
dence in the mobility literature shows that the mobil-
ity of technical or R&D (research and development)
personnel is a major source of knowledge diffusion
or spillovers (Kaiser et al., 2015; Moen, 2005, 2007).
This may lead employers to worry about losing pro-
fessionals with key technological capabilities to com-
petitors and undermining the competences of the
firms. Thus, we expect that technological skills and
competences are the type of human capital valued by
acquiring firms and acquiring firms tend to retain the
employees with technological skills after acquisitions.

From the perspective of individuals, employ-
ees with the human capital valued by acquirers are
expected to be less likely to confront psychological
loss induced by the acquisitions. Thus, we expect that
employees with technological skills are less likely to
leave voluntarily after acquisitions than other employ-
ees with a similar level of human capital. We propose
our second hypothesis as follows.

H2: Employees in acquired firms have a higher
likelihood of job departures after acquisitions, but the
effects are weaker for employees with technological
skills.

2.3.4 Managerial skills and capabilities

Similarly, managerial capability is another major
source of firms’ competence (Castanias and Helfat,
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2001). Managers are a group of employees who pos-
sess key knowledge of the firm and relational capital
with the stakeholders (Krug et al., 2014). When it
comes to small ventures, managerial skills and capa-
bilities required for these types of organizations are
particularly different from those for large incumbent
firms (see, e.g., Krishnan and Scullion, 2017). Stud-
ies show that small firms facilitate the development
of entrepreneurial human capital, as small firms are
important agents for spawning new entrepreneurs
(Elfenbein et al., 2010). For acquisitions that are
driven by gaining access to technologies and capa-
bilities, acquiring firms need not only technological
capabilities, but also the corresponding managerial
capabilities and experience to facilitate knowledge
integration and to better manage the acquired per-
sonnel who are used to the organizational culture of
small firms. It is also possible that some firms are
searching for managers who could combine entrepre-
neurial skills and managerial experience to help cre-
ate entrepreneurial capacity in acquiring firms (Lavie,
2006). As managerial knowledge is usually tacit and
requires a long-term experiential learning process to
accumulate (Castanias and Helfat, 1991), it is difficult
to obtain through education or on-the-job training in
an organization which lacks a nurturing environment
of entrepreneurship.

On the other hand, acquisitions could also be
driven by the motive of corporate control. In such a
scenario, efficient managerial teams could use acqui-
sitions as a mechanism of market discipline to replace
inefficient managerial teams of acquired firms (Jensen
and Ruback, 1983; Lowenstein, 1983; Manne, 1965).
Then, acquirers are more likely to replace target man-
agers, on the one hand to save operational costs, on
the other hand to eliminate potential resistance from
target managers and increase control of acquired
firms (Krug et al., 2014).

From the perspective of individuals, managers
(especially top executives) may be more likely to con-
front status or psychological loss after acquisitions and
choose to leave voluntarily even if their skills are val-
ued by the new owners because they are used to being
the decision-makers of the target firm and have their
own images on how to develop and manage the firm
(Buchholtz et al., 2003). This may be especially true
for the owner-managers who are also the founders of
the firms. An owner-manager may value non-pecuniary
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benefits more, such as autonomy, from his/her work
as an entrepreneur (Hamilton, 2000; Hundley, 2001).
In this sense, owner-managers may be more likely to
leave voluntarily, compared to non-owner-managers
who are hired as professional managers with less emo-
tional attachment to the acquired firms.

Being a manager may exert opposite effects on
post-acquisition departures. The opposite effects
could offset each other, and it is difficult to draw the
definite hypotheses concerning the net moderating
effects. Thus, we propose a set of competing hypoth-
eses as follows.

H3a: Employees in acquired firms have a higher
likelihood of job departures after acquisitions, but
the effects are weaker for employees with managerial
skills.

H3b: Employees in acquired firms have a higher
likelihood of job departures after acquisitions, and
the effects are stronger for employees with manage-
rial skills.

H3c: Employees in acquired firms have a higher
likelihood of job departures after acquisitions, and the
effects are not significantly different for employees
with managerial skills.

3 Data and empirical strategy
3.1 Data

We test our hypotheses using the matched
employer—employee data compiled by Statis-
tics Sweden (SCB) for the period of 2007-2015.
The data from SCB contain anonymized matched
employer—employee statistics of the whole population
of Swedish firms and working population. We have
access to detailed firm and labor market information,
such as firm dynamics, firm-level characteristics (e.g.,
firm size, industry), individual labor market records
(e.g., age, gender, education level, education subject,
occupation, business owners). We assemble a longi-
tudinal dataset containing variables at both individual
and firm levels.

3.1.1 Identifying SMEs in high-tech sectors

In the present study, we define small technol-
ogy firms as SMEs in high-tech industries in both
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manufacturing! and knowledge-intensive services.
High-tech sectors are identified according to the
Eurostat typology (NACE Rev. 2).2 Following the
definition from the European Commission (2009), we
identify SMEs as firms with less than 250 employees.
To capture the relatively young firms, we only include
the SMEs founded after 1990.

3.1.2 Identifying acquired firms (treatment group)
and non-acquired firms (control group)

We identify independent SMEs from 2007 to 2013
and follow them until 2015.3 An acquisition is identi-
fied when a firm’s ownership is observed to change
from being independent to being controlled by an
existing business group (Andersson and Xiao, 2016).
To avoid acquisitions made for the purpose of share
restructuring instead of real changes of owners, we
exclude acquisitions when acquirers and targets share
the same organizational numbers. We also exclude
SMEs with more than one ownership change during
the observation period because frequent and multiple
ownership changes make it difficult to link acquisi-
tion effects to a specific acquisition. To build a con-
trol group, we identify non-acquired firms as SMEs
which are independent during the whole observation
period. In Appendix 4, we show the detailed proce-
dures of how we build the sample of firms.

3.1.3 Linking individuals to firms.

At the individual level, we identify the employees
who worked in acquired or non-acquired firms when
the firms were observed in the data for the first time.
Since the present study focuses on post-acquisition
mobility of knowledge workers and managers, we
only keep individuals with professional or manage-
rial positions. In Appendix 1, we discuss the details
of how we identify knowledge workers and managers.

! We include both high-tech and medium-high-tech manu-
facturing because medium-high-tech manufacturing may also
include some important tech firms. Our main findings are
robust when we exclude medium-high-tech manufacturing
industries.

2 https://ec.europa.eu/eurostat/cache/metadata/Annexes/htec_
esms_an3.pdf

3 In this way, we can observe at least 1 year after acquisitions
for acquired firm.

We follow the individuals over time to identify
whether the individual has experienced any change
in employer. For individuals in acquired firms, we
follow them until the fourth year after acquisitions.
The first reason is to remain consistent with previous
studies (e.g., Buchholtz et al., 2003; Hambrick and
Cannella, 1993), so that we can compare the results
with those of previous research. The second reason is
because post-acquisition integration and restructuring
activities are found to concentrate within 4 years after
acquisitions (Xiao, 2018).

The final dataset is organized in a person-year for-
mat, containing 87,974 observations. The treatment
group contains 13,372 observations and the control
group contains 74,602 observations. At firm level, the
final dataset contains 831 acquired firms and 14,658
non-acquired firms. About 92% of the firms are in
high-tech knowledge-intensive services sectors and
the remaining 8% are in high-tech manufacturing
sectors. At the individual level, the dataset contains
23,165 individuals.*

3.2 Variables
3.2.1 Dependent variables.

We distinguish between three types of employee
status: stay, switch, and exit. The reference state is
stay, which refers to the situation when an employee
remains in the target firm. Switch refers to the situa-
tion when an employee switches to a job at another
firm. Exit refers to the situation when an individual
drops out of the (national) labor market, for example
to be unemployed, or to become a student or move
outside the country.

3.2.2 Independent and moderating variables

e Acquisition status
Acquisition status is coded as one at the time
of and after target firms experienced ownership
changes.

4 There are 1335 individuals who have worked in more than
one target firm at different times. We follow them separately as
they could have different occupations or firm-specific human
capital.
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e Technological/managerial skills

As discussed in Section 2.3, managerial skills
much depend on experiential learning processes to
accumulate. Managers, especially those in small
firms, could have diverse education or subject back-
grounds.” We thus use work content with managerial
responsibilities as proxy for managerial skills.

Comparatively, educational background is more
important for the identification of technologi-
cal skills. The accumulation of technological skills
requires some entry level of technological knowledge
and competences, which are usually acquired through
formal education. As technology is related to applica-
tions of scientific knowledge in practices and indus-
tries, we use education background (based on their
highest education) in engineering disciplines as proxy
for technological skills.

3.2.3 Control variables

We follow the literature and use a set of indicators
to proxy the levels of three types of human capital:
general, firm-specific, and industry-specific human
capital.

e General human capital
We construct the dummy variable of college to
indicate educational level, with one referring to
individuals who have education at or above col-
lege level (> 2 years post-secondary education).
The variable of age is used to indicate general
work experience of an employee.
e Firm-specific human capital
The variables of tenure and salary are used to
measure individual firm-specific human capital
at target firms. We construct tenure by tracing
the records of employers from 1990 (the earliest
available year for individual data to which we have
access), calculating the number of years that the
individual worked in the target firm. The variable
of salary is annual salary income (in thousands of
Swedish Kronor). We deflate salary by using the
CPI index with the base year of 2007.

> Among the managers, about 46% have an educational back-
ground in the field of engineering, and about 10% have an edu-
cational background in the field of business administration or
economics.
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e Industry-specific human capital

We use industry experience to measure industry-spe-
cific human capital. This variable is calculated based on
the number of years that the individual worked in the
target industry (two-digit NACE level). Because of the
frequent updates of industry classification schemes over
time, we can only measure this variable consistently
until 2010. For individuals who worked in a firm enter-
ing after 2010, this variable is missing. We thus only
include this variable in the robustness check.

It is quite common that business owners of tar-
get firms also work in their own firms. However,
the post-acquisition mobility of owners may be
influenced by some restrictive agreements, such as
non-compete agreements. We thus include a vari-
able of owner to distinguish the individuals who
were business owners from the other employees.

We also include the variables of gender and
children to control for the impacts of gender and
having young children on employee mobility
(Albrecht et al., 2018; Valcour & Tolbert, 2003).
Children is measured on whether the individual
has any children under 18 years old.

The literature on labor economics and indus-
trial organization holds that mobility of workers is a
matching and sorting process which is closely associ-
ated with firm characteristics and outcomes (see, e.g.,
Haltiwanger et al., 1999). To account for the potential
impacts of determinants at organizational level, we
include a set of firm-level/industry-level variables.

e Industry

To account for the potential differences in
employee mobility between manufacturing and ser-
vice sectors, we distinguish firms in high-tech manu-
facturing sectors (Manu) from high-tech knowledge-
intensive services sectors (the reference group).

e Firm size

Firm age and size are widely recognized as two
fundamental indicators of firm attributes (Evans,
1987; Jovanovic, 1982). Since our sample focuses on
young firms (over 90% < 10 years old, over 70% < 5
years old), firm age is highly correlated with individ-
ual tenure. Thus, we only include Firm size (measured
by number of employees) of target firms to account for
its potential impacts on employee mobility.®

® We have conducted a robustness check by including also
firm age. The results (available upon request) show that our
main findings hold.
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e Firm productivity

To account for the different levels of performance
between firms, we include the variable of Productiv-
ity, defined as value-added per employee. Productivity
is deflated by using the CPI index with the base year
of 2007. To reduce the potential measurement error,
e.g., the existence of unreliable values, we exclude the
observations if the values of value added are below
the 5th percentile. We only include this variable in the
robustness check because of missing values.

In addition, we include year dummy variables to
account for potential impacts of the macro-economic
situation on employee mobility. Except for dependent
variables, acquisition status, and year dummy variables,
all the other variables are time-invariant’ and measured
when firms/individuals were observed in the data for the
first time.

3.3 Empirical strategy

As the outcome of our analysis is a binary response,
non-linear regressions are usually used for estima-
tions. However, non-linear models, like the logit or
probit model, suffer from the problem of interpret-
ability, especially for interaction terms. Studies point
out that the moderating effect in a non-linear model
is not indicated by the estimated coefficient, sign,
or statistical significance of the interaction term (Ai
and Norton, 2003; Wiersema and Bowen, 2009).

Moreover, since moderating effects in a non-linear
model depend on the joint values of all the model var-
iables (Wiersema and Bowen, 2009), it is difficult to
summarize and present the effects.

Given this situation, we use linear probability
regression as the benchmark model for estimations. In
recent years, more scholars have emphasized the mer-
its of using a linear probability model as an alterna-
tive for non-linear models on many occasions (Helle-
vik, 2009; Von Hippel, 2015). Since the main interest
of this study is on the moderating effects, the use of a
liner model would make the interpretation of results
more intuitive. Moreover, Hellevik (2009) shows that
the impact of violating the homoscedasticity assump-
tion, which was argued to be one major disadvantage
of linear probability model for modeling a binary
dependent variable, is quite marginal. In practice, this
violation can be solved by calculating heteroscedas-
ticity-consistent standard errors.

Since the individual data are collected from mul-
tiple years and nested within firms, we include fixed
effects at both individual and firm levels to control
for heterogeneity at individual and firm levels (high-
dimensional fixed effects estimator). The benchmark
model of our analysis is displayed in Model (1).
To test moderating effects, we extend the model by
including the interaction terms between acquisition
and moderators (see Model (2)).

Vi = o+ P acquiy +0; + p; + p + g (1)

Yiji = &+ P s acquij + v acquij * tech; + y,acqui; * manager; + 6, + p; + p + & 2)

7 One reason is because the changes for most of the con-
trol variables are quite marginal over the observation period,
such as variables related to educational level or background.
Time-invariant variables can capture the main characteristics
between individuals and firms and are less prone to multi-col-
linearity problems. Since we use a fixed-effects model in this
analysis, including time-varying variables with limited varia-
tion will increase the multicollinearity problem. Another rea-
son is because there are more missing values for time-varying
variables. Using time-varying variables we would lose many
observations in regressions. Nevertheless, we have conducted
a robustness check by including the time-varying variables
(except for age and tenure, each of which is a perfect linear
function of fixed effects). The results (available upon request)
show that our main findings hold even after controlling for
time-varying control variables.

¥, refers to the employee status for individual i at
firm j in year #, with 1 indicating the individual has
left the firm and O otherwise; acquiit is the acquisi-
tion status for firm j in year ¢, with 1 indicating that
the firm has been acquired; tech; refers to individual i
with technological skills; manager; refers to individ-
ual i with managerial skills; 6, is the individual-level
fixed effect; K is the firm-level fixed effect; p, is year
dummy variables; and €t is the error term.

Since the present study aims to explore
acquisition effects on employee mobility, a potential
endogeneity may arise if more (or less) mobile
individuals are more likely to choose to work in

@ Springer



1228

J. Xiao, A. L. Dahlstrand

Table 1 Main variables and descriptive statistics

Variables Obs Mean Std. Dev. Min  Max

Switch 87,974  0.1228 03282 0 1

Exit 87,974  0.0408 0.1979 0 1

Acqui 87,974  0.0906  0.2871 O 1

Tech 86,735 0.4348 0.4957 0 1
Manager 87,974  0.1971 0.3978 0 1
College 87,606  0.5569  0.4968 0 1

Age 87,974 42.0639 10.4891 17 84
Tenure 87,974  3.1422 33177 1 17
Salary 87,974 320.8099 227.3650 O 3154.339
Indus_exp 72,881 7.8770 51753 1 21
Owner 87,974  0.6207 0.4852 0 1

Gender 87,974  0.8578 0.3493 0 1
Children 87,974  0.4626  0.4986 O 1

Manu 87,974  0.1005 0.3006 0 1

Firm size 87,974 8.1473  18.4395 1 181
Productivity 83,824 628.9881 775.1124 1.568 14,621.44

Except for acquisition status, all the other variables are meas-
ured when firms/individuals wereobserved in the data for the
first time. There are missing values for some variables

acquired firms. To account for the potential self-
selection biases, we use an entropy balancing
approach to pre-balance the data based on observed
covariates (Abadie et al., 2010; Distel et al., 2019).
Like other matching strategies, the rationale of
entropy balancing is to make treatment and control
group as “similar” as possible so that the treatment
can be assumed as a “random” event conditional on
observed characteristics. The balancing is achieved
by constructing a synthetic control group, which is
a weighted average of control observations (Abadie
et al,, 2010). With this approach, scholars do not
need to assume any functional form or intervene in
the balancing process (Distel et al., 2019). This is
one major advantage that distinguishes the approach
from other matching strategies, such as propensity
score matching or coarsened exact matching
(Bandick and Gorg, 2010; Grimpe et al., 2019). In
our regression analysis, we employ all the control
variables to balance between treatment and control
groups. The weights created by entropy balancing are
inserted into regressions to account for the potential
self-selection biases.

@ Springer

4 Results
4.1 Descriptive analysis

Table 1 displays descriptive statistics of the main
variables. In terms of dependent variables, about 16%
of the individuals have experienced job departures.
A total of 12% have switched to a different firm and
4% have dropped out of the (national) labor market.
In terms of independent and moderating variables,
9% of the individuals work in acquired firms, 43%
of the individuals have a background in engineering
fields, and 20% are managers. The average employee
in our dataset is about 42 years old and has worked
in the firm for 3 years and in the industry for 8 years.
The annual salary is about 320,000 SEK (2007 price
level) on average. In addition, 56% of the individuals
have (at least) college education, 86% are males, and
46% have one or more children under 18 years old. It
is interesting to note that 62% of the individuals are
also owners of the firms. In terms of firm-level char-
acteristics, around 10% of the individuals work in the
(high-tech) manufacturing sectors. The average firm
has 8 employees and the value added per employee
is about 630,000 SEK (2007 price level). The corre-
lation matrix for independent variables is shown in
Table 7 in Appendix 2.

Table 2 displays the switch/exit ratios for three
different acquisition status groups: treatment group
(before acquisitions), treatment group (after acquisi-
tions), and control group. The upper panel of Table 2
reports the switch/exit ratios of all individuals (knowl-
edge workers and managers) between each group.
When we focus on the total switch ratios, it is clear
that the treatment group (before acquisitions) has the
lowest switch ratio (8.74%), followed by the control
group (12.23%) and the treatment group (after acqui-
sitions) (15.10%). The pattern of switch is persis-
tent even if we compare the switch ratios over time.
When it comes to the total exit ratios, the treatment
group (before acquisitions) still has the lowest exit
ratio (2.02%), but the control group has the highest
exit ratio (4.37%), followed by the treatment group
(after acquisitions) (2.77%). The pattern of exit is
also persistent over time, except for in 2012 when the
exit ratio is slightly higher for the treatment group
(after acquisitions) than the control group. The lower
panel of Table 2 reports the total switch/exit ratios
of employees with technological and managerial
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Table 3 Acquisition effects on job departures

Variables Without entropy balancing weights With entropy balancing weights
Total departures By departure routes Total departures By departure routes
Switch Exit Switch Exit
Acqui 0.0674%*%* 0.0761%** —0.00870%*  (0.0537*%%* 0.0518*** 0.00191
(0.00769) (0.00704) (0.00351) (0.00828) (0.00767) (0.00363)
Constant —0.128%** —0.0932%**%  —(.0343%%%* —0.146%** —0.120%** —0.0259%*%*
(0.00297) (0.00252) (0.00147) (0.00503) (0.00463) (0.00196)
Obs 82,777 82,777 82,777 72,209 72,209 72,209
R squared 0.334 0.337 0.325 0.342 0.341 0.321
Year dummies Yes Yes Yes Yes Yes Yes
Individual fixed effects ~ Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses; ***p <0.01, **p <0.05, *p <0.1. Singleton observations are dropped because of controlling

for fixed effects.

skills between groups, respectively. The patterns of
switch or exit between groups are similar to those
that emerge when focusing on all individuals. How-
ever, compared to all individuals, the increases of
ratios of both switch and exit after acquisitions than
before acquisitions for the treatment group are lower
for employees with technological skills but higher for
managers. The results of Table 2 reveal that individ-
uals who work in acquired firms show a lower pro-
pensity to switch jobs or exit the labor market before
acquisitions; acquisitions tend to increase departure
by switching job or exiting the labor market; and
the increase of departure ratios seems to be smaller
for employees with an engineering background but
higher for managers.

We pre-balance the data between treatment and
control groups based on the entropy balancing
approach. We compare the mean values of covariates
between the treatment and control groups before and
after balancing, respectively, in Table 8 in Appendix
2.8 Tt is noted that there are no significant differences
in mean values of covariates after balancing.

4.2 Regression analysis
In the regression analysis, we adopt two measures of

employee departures. The first measure focuses on
total departures, regardless of how individuals leave

8 All continuous variables are logged.
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their current jobs. The second measure distinguishes
departures by switching to other jobs from departures
by exiting the (national) labor market. Table 3 pre-
sents the results of acquisition effects on job depar-
tures based on Model (1). Before we include entropy
balancing weights, acquisitions are found to increase
total job departures significantly. Employees in
acquired firms are associated with a

7% higher probability to leave their firms after
acquisitions. However, when we distinguish the effects
between departure routes, we find different effects of
acquisitions on switch and exit. Employees in acquired
firms are associated with an 8% higher probability to
move to a different firm but a 1% lower probability to
exit the labor market. After we include entropy balanc-
ing weights, the magnitudes of acquisition effects on
both total departures and switch decrease. However,
the sign of acquisition effects on exit flips to positive
but becomes insignificant after controlling for the self-
selection effects. The results confirm that, compared
to their counterparts in non-acquired firms, employees
in acquired firms are indeed more likely to leave their
firms after acquisitions. Therefore, H1 is supported.
Moreover, the job departures after acquisitions are
mainly in the form of switching to another job.

Table 4 presents the results based on Model (2),
where the interaction terms are added. The coefficients
of interaction terms capture the moderating effects—
the impacts of technological or managerial skills on the
relationship between acquisitions and job departures.
From the panel which does not include entropy
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Table 4 Moderating effects on the relationship between acquisitions and job departures
Variables Without entropy balancing weights With entropy balancing weights
Total departure By departure routes Total departures By departure routes
Switch Exit Switch Exit
Acqui 0.0989%** 0.109%** —0.00963* 0.0854%** 0.0842%** 0.00115
(0.0119) (0.0110) (0.00533) (0.0123) (0.0114) (0.00545)
Acqui*Tech —0.0720%** —0.0554***  —0.0165%* —0.0720%** —0.0558***  —0.0161**
(0.0150) (0.0138) (0.00665) (0.0151) (0.0140) (0.00664)
Acqui*Manager 0.00757 —0.0246 0.0322%** 0.00860 —0.0238 0.0324%**
(0.0176) (0.0156) (0.00934) (0.0177) (0.0158) (0.00929)
Constant —0.126%** —0.0924%*%  —0.0337***%  —0.145%** —0.120%** —0.0255%**
(0.00297) (0.00253) (0.00146) (0.00502) (0.00463) (0.00195)
Obs 81,641 81,641 81,641 72,209 72,209 72,209
R squared 0.334 0.337 0.325 0.343 0.342 0.322
Year dummies Yes Yes Yes Yes Yes Yes
Individual fixed effects  Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses; ***p <0.01, **p <0.05, *p <0.1. Singleton observations are dropped because of controlling

for fixed effects.

balancing weights, it is noted that the coefficients of
acqui*tech are all negative and significant, regardless
of whether we take account of total departures or
whether we distinguish between departure routes. By
contrast, the moderating effect of managerial skills
is only significant (positive) when the dependent
variable is exit. The moderating effects exhibit a
similar pattern even after including entropy balancing
weights. The results confirm that the acquisition
effects on job departures are weaker for employees
with technological skills. Therefore, H2 is supported.
When we focus on total departures in general, we do
not find that the acquisition effects on job departures
are significantly different for managers. However,
when we distinguish between departure routes,
managers, compared to other employees, are found to
be more likely to exit the (national) labor market after
acquisitions.

Since we only find insignificant moderating effects
of managerial skills on total departures and switch, this
makes it difficult for us to differentiate the mechanisms
of how managerial skills influence acquisition effects
on total departures and switch. The insignificant finding
may be because managers do not differ from other
employees in terms of post-acquisition total departures
or switch. It may also be because managerial skills exert

opposite moderating effects on total departures or switch,
which offset each other and thus cannot be captured by
the net moderating effect. To better illuminate the role
of managerial skills in total departures and switch, we
separate the moderating effects by differentiating the
acquisition motives. We construct the variable retention
to measure whether acquirers show a strong interest
in retaining employees on average after acquisitions.
We use the employee retention motive to proxy for the
acquisition motive of gaining access to target capability/
human capital. The rationale is that if an acquirer is
strongly driven by the motive of gaining access to
target capability/human capital, it is more likely to use
financial incentives after acquisition, such as salary raise,
to promote the retention of employees. By focusing on
acquisitions that are strongly driven by the motive of
gaining access to target capability/human capital, we
can lower the potential influences from acquisitions
with the other motives, such as corporate control, on
post-acquisition involuntary turnover. To construct
the variable, we first measure the average salary
growth among all individuals (knowledge workers and
managers) within each acquired firm. The individual
salary growth is calculated by taking log-differences
of individual salary (2007 price level) between the
acquisition year and the year before. Second, an acquirer
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Table 5 Moderating effects (sub-sample of treatment group vs. control group): retention (>0%)

Variables Retention (>0%)=1 Retention (>0%)=0
With entropy balancing weights With entropy balancing weights
Total departure By departure routes Total departures By departure routes
Switch Exit Switch Exit
Acqui 0.1 1%** 0.12]%#** —0.00997**  0.0807%** 0.0580°%*3 0.0227%%*
(0.0156) (0.0151) (0.00480) (0.0184) (0.0163) (0.0103)
Acqui*Tech —0.0751%%* —0.0674%*: —0.00771 —0.0647%%* —0.0348 —0.0298**
(0.0188) (0.0182) (0.00551) (0.0242) (0.0215) (0.0132)
Acqui*Manager —0.0472% —0.0550***  0.00788 0.0793 % 0.0190 0.0603 %3
(0.0208) (0.0198) (0.00722) (0.0294) (0.0251) (0.0185)
Constant —0.124%%: —0.107%** —0.0164%*: —0.149%*: —0.118%** —0.0313%*:*
(0.00564) (0.00528) (0.00180) (0.00710) (0.00640) (0.00304)
Obs 65,966 65,966 65,966 64,743 64,743 64,743
R squared 0.336 0.338 0.318 0.342 0.338 0.319
Year dummies Yes Yes Yes Yes Yes Yes
Individual fixed effects Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses; ***p <0.01, **p <0.05, *p <0.1. Singleton observations are dropped because of controlling

for fixed effects.

is identified as the one that has a strong retention motive
if its acquired firm has a high level of average salary
growth after acquisition. To determine whether an
average salary growth is high, we use two different cut-
off values: 0% and 1.32%, where 0% is used to capture
the firms with a positive post-acquisition average salary
growth, and 1.32%, which is the average annual inflation
rate between 2007 and 2015.° is used to capture the
firms whose average salary growth is higher than the
average annual inflation rate. The descriptive statistics of
the average salary growth and the variable of retention
are displayed in Table 9 in Appendix 2. It is noted that
there are 145 acquired firms which have missing values
on average salary growth. With the retention variable,
we divide the treatment group sample without missing
values on average salary growth into two sub-samples.
We re-estimate Model (2) with entropy balancing
weights by comparing each sub-sample of the treatment
group with the control group. Table 5 reports the results
when the retention is measured with a cut-off value set
at 0%. In the robustness check in Appendix 3, we test
whether the main findings are sensitive when the cut-off
value is set at 1.32%.

% Based on annual rates of consumer price index from Statis-
tics Sweden.
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The left panel of Table 5 displays the results when
comparing the control group with the treatment group
whose acquirers have a strong retention motive. For
comparison, the right panel of Table 5 displays the
results when comparing the control group with the
treatment group whose acquirers do not have a strong
retention motive. By comparing the results between the
two panels, we highlight the following findings related
to the role of technological and managerial skills.!®
First, managerial skills show significantly negative
moderating effects on both total departures and switch
when acquirers have a strong retention motive. Second,

19 From Table 5, we observe that the coefficient of acquisi-
tion on total departures/switch is larger when acquirers have
a strong retention motive than when acquirers do not have
a strong retention motive. To test whether the coefficients of
acquisition are significantly different between the two regres-
sions, we create an interaction term between acquisition and
motive and test whether the moderating effects are significantly
different based on the joint sample of acquired firms (since
both acquisition and motive only apply to acquired firms).
The results (available upon request) show negative moderat-
ing effects on fotal departures / exit, but a positive moderat-
ing effect on switch. However, the moderating effect (negative)
is only significant when the outcome variable is exit. That is,
employees in acquired firms whose acquirers have a strong
retention motive are less likely to exit the labor market after
acquisitions.



Skill-biased acquisitions? Human capital and employee mobility in small technology firms 1233

Table 6 Moderating effects (sub-sample of business owners)

Variables Business owners Non-business owners
With entropy balancing weights With entropy balancing weights
Total departure By departure routes Total departures By departure routes
Switch Exit Switch Exit
Acqui 0.118%:#* 0.105%%* 0.0123 0.0689:* 0.0718%*3* —0.00295
(0.0215) (0.0191) (0.0117) (0.0151) (0.0142) (0.00596)
Acqui*Tech —0.0715%%* —0.0463%* —0.0252* —0.0688**:* —0.0563%:#* —-0.0126*
(0.0247) (0.0218) (0.0136) (0.0193) (0.0182) (0.00725)
Acqui*Manager 0.0344 —-0.0118 0.0463 % 0.0140 —0.00185 0.0158
(0.0256) (0.0221) (0.0150) (0.0254) (0.0235) (0.0111)
Constant —0.0803*:** —0.0589%:#* —0.0214%3%:* —0.171%:** —0.144%%* —0.0265%%**
(0.00629) (0.00552) (0.00300) (0.00654) (0.00604) (0.00243)
Obs 41,908 41,908 41,908 30,301 30,301 30,301
R squared 0.307 0.308 0.277 0.356 0.353 0.341
Year dummies Yes Yes Yes Yes Yes Yes
Individual fixed effects Yes Yes Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes Yes Yes

Robust standard errors in parentheses; ***p <0.01, **p <0.05, *p <0.1. Singleton observations are dropped because of controlling

for fixed effects.

the negative moderating effect of technological
skills on switch is only statistically significant when
acquirers have a strong retention motive. Third, when
acquirers have a strong retention motive, technological
and managerial skills affecting the relationship
between acquisitions and employee departures is
mainly in the form of affecting (job) switch. By
contrast, when acquirers do not have a strong retention
motive, technological and managerial skills affecting
the relationship between acquisitions and employee
departures is mainly in the form of affecting (job) exiz.

We also find that managers, compared with other
employees, are more likely to exit the labor market
after acquisitions. Our sample contains a large
share of business owners (62%) and about 21% of
the owners are also managers (about 13% owner-
managers in the sample). One explanation could be
that the owner-managers tend to use acquisition as
an entrepreneurial exit strategy. Entrepreneurial exit
refers to the situation where an entrepreneur exits the
business that he/she has founded (DeTienne, 2010).
As discussed in Section 2.3, owner-managers may
especially be affected by acquisitions and choose
to leave due to status or psychological loss. To test
this explanation, we divide the whole sample into
two sub-samples, one including only owners and the

other one excluding owners. We re-estimate Model
(2) with entropy balancing weights for each sub-
sample and report the results in Table 6. The left
panel of Table 6 displays the results when including
only owners, and the right panel displays the results
when excluding owners. By comparing the results
between the two panels, we find that the positive
moderating effect of managerial skills on exit is only
significant in the sub-sample of owners. This finding
provides a support to the explanation that owner-
managers tend to use acquisition as an entrepreneurial
exit strategy. Furthermore, when an entrepreneur
chooses to leave the company after acquisition, no
matter whether voluntarily or involuntarily, he/she
would show a tendency to leave by exiting the labor
market for two possible reasons. First, it is common
that acquirers use non-compete agreements to restrict
the potential competition from key employees (Marx
and Fleming, 2012). In this case, if an owner-manager
chooses to leave the acquired firm after acquisition,
switching to another employer or starting a new firm
in a similar field could be temporarily blocked due to
the non-compete agreement. It is also possible that
cashed-out owner-managers reorient their career path
as angel investors after acquisitions (Wright et al.,
1998). In this case, the owner-manager chooses a
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different career path which cannot be captured by the
traditional labor market data.

To summarize the main findings, first, acquisi-
tions increase the likelihood of employees (knowl-
edge employees and managers) leaving their current
employers in general (H1). Second, post-acquisition
departures of employees in acquired firms are mainly
in the form of switching to another job. Third, the
acquisition effects on employee departures are weaker
for individuals with technological skills (H2). Fourth,
the acquisition effects on employee departures are
weaker for employees with managerial skills when
acquirers have a strong employee retention motive
(H3a, conditional on the retention motive). When
acquirers do not have a strong retention motive, man-
agers, compared to other employees, are more likely
to exit the (national) labor market after acquisitions.

In Appendix 3, we conduct a set of robustness
checks to test the robustness of our main findings.

5 Discussion and conclusion

This paper studies the relationship between
acquisitions and mobility of knowledge workers
and managers in small technology companies and
how individual skills and capabilities moderate
the relationship. Our results show that acquisitions
increase the likelihood of knowledge employees
leaving their current employers, which is consistent
with the findings from previous research that focuses
on target executives (Krug et al., 2014; Walsh, 1988).
We also find that post-acquisition departures of
employees in acquired firms are mainly in the form
of switching to another job. However, the acquisition
effects on employee departures are found to be weaker
for individuals with technological skills. When it
comes to managerial skills, the pattern is less clear-
cut. The acquisition effects are weaker for employees
with managerial skills only when acquirers have a
strong employee retention motive. When acquirers
do not have a strong retention motive, managers,
compared to other employees, are more likely to exit
the (national) labor market after acquisitions.

Our findings generally support the arguments that
acquisition motive is a critical factor influencing post-
acquisition employee turnover, and that individual skills
and capabilities moderate the relationship between
acquisitions and target employee departures. Moreover,
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we find that even if focusing only on acquirers who
have a strong retention motive, acquirers would not
retain all high-skilled knowledge workers but are pre-
cise about which human capital they value and invest
in. Our study demonstrates that both technological and
managerial capabilities are the types of human capital
valued by acquirers when they have a strong retention
motive. In this situation, post-acquisition employee
turnover can be seen as a new job matching/selection
process, where new owners acqui-hire employees with
technological and managerial skills.

In addition, the retention motive allows us to bet-
ter illuminate the different mechanisms of how tech-
nological and managerial skills affect the relationship
between acquisitions and employee turnover. When
acquirers have a strong retention motive, technologi-
cal and managerial skills affecting the relationship
between acquisitions and employee departures is
mainly in the form of affecting (job) switch. By con-
trast, when acquirers do not have a strong retention
motive, technological and managerial skills affecting
the relationship between acquisitions and employee
departures is mainly in the form of affecting (job)
exit. This suggests that the retention motive plays a
more important role in (job) switch than (job) exit
for employees with technological and managerial
skills, supporting our argument that human capital in
acquired firms are actively selected after acquisitions
by acquirers even if when they have a strong retention
motive.

We find that acquirers tend to retain employees
with technological skills regardless of whether
acquirers have a strong retention motive. By
contrast, retention of managers is conditional on
acquirers having a strong retention motive. This
shows retention of technological skills, compared to
retention of managerial skills, is less dependent on
the retention motive. One explanation for this could
be that technological capability is a more core source
of competitiveness in a high-tech SME, fulfilling
the four criteria of a firm’s sustainable competitive
advantage: valuable, rare, imperfectly imitable,
and not substitutable (Barney, 1991). Regardless of
whether acquirers have a strong retention motive,
they have to depend on the retention of technological
capabilities to get what they value from target firms.

However, managerial teams in acquired firms are
comparatively easy to replace if they are not efficient,
which may reflect the existence of market discipline
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effects (Jensen and Ruback, 1983; Manne, 1965)
in acquisitions of small technology firms. This may
explain why managers are found to be more likely to
exit the labor market after acquisitions. Besides, it is
also possible that managers tend to leave voluntarily
as they are more likely to confront status or psycho-
logical loss after acquisitions. Especially, our findings
show that the positive moderating effect of mana-
gerial skills on exit only exists in the sub-sample of
owners. This may suggest that owner-managers tend
to use acquisition as an entrepreneurial exit strategy.
However, this assumption can only be fully corrobo-
rated in future studies when more precise information
on the reasons behind the departure of the owners can
be collected.

The present paper contributes to the literature in
a threefold manner. First, this study provides new
insights to the field by showing how acquisitions
impact on target knowledge workers and managers
in small technology firms. Extant studies have
exclusively focused on post-acquisition turnover
of executives in large public companies. However,
the nature of acquisitions has been changing
substantially over recent decades. Acquisitions of
small private firms have been a popular strategy for
large incumbents to source technological capabilities
externally (Andersson and Xiao, 2016; Desyllas and
Hughes, 2008). The main assets and competences of a
small technology venture are argued to be embedded
in the human capital of its founding team and key
employees (Colombo and Grilli, 2005; Ranft and
Lord, 2000). In this sense, knowledge workers with
technological competences are supposed to be the key
assets that acquiring firms strive to retain, or on many
occasions, even to be the major motive that drives
acquisitions (Chatterji and Patro, 2014; Coyle and
Polsky, 2013). Our findings support this argument and
suggest future research on post-acquisition employee
mobility should go beyond management teams and
give more attention to knowledge professionals,
which may shed important light on post-acquisition
transfer and integration processes.

Second, the present study shows that specializations
of individual skills and capabilities matter for post-
acquisition knowledge selection, which complements
the extant research which either neglects the role of
human capital or focuses only on levels of human
capital (Buchholtz et al., 2003).

Third, the present study provides a systematic
analysis of post-acquisition employee mobility
based on large-scale data. Previous studies on this
topic have depended either on small-scale surveys
or on post-acquisition observations of employees
in acquired firms (see, e.g., Buchholtz et al., 2003;
Hambrick and Cannella, 1993; Krug and Hegarty,
1997, 2001; Walsh, 1988). A lack of control groups
fails to account for the natural rate of employee turno-
ver, which limits the interpretation and generaliz-
ability of the findings in a broader context. A lack of
pre-acquisition observations fails to control for time-
invariant heterogeneity between individuals, which
may bias the results and limit the causal inference of
the findings. Our dataset derives from the whole pop-
ulation of Swedish firms and contains both acquired
and non-acquired firms and information both before
and after acquisitions. Relying on fixed-effects mod-
els combined with an entropy balancing approach,
our analysis accounts for time-invariant heterogene-
ity at both individual and firm levels and the poten-
tial self-selection bias. Our analysis also distinguishes
between departure routes. With this information, our
findings shed important light on by which route indi-
viduals leave their jobs.

One limitation of the present study is that we can-
not measure acquisition motives directly. The motives
behind acquisitions are a critical element which not
only characterizes the nature of acquisitions but also
influences post-acquisition implementation and inte-
gration processes. We believe that to distinguish the
motives of the acquirers could be a critical point of
departure to address the changing nature of acquisi-
tions and disentangle the complexity of post-acquisi-
tion activities. We suggest that future research could
focus on the emergence of new acquisition motives
and explore how acquisitions are used innovatively to
cope with the accelerating technological change.

Another limitation of the present study is that we
cannot distinguish between voluntary and involun-
tary turnover. The distinction between voluntary and
involuntary turnovers would allow us to better dif-
ferentiate the different mechanisms of how acquisi-
tions impact on employee turnover. We suggest that
future research could use surveys to collect data to
distinguish the two turnover routes, which will fur-
ther advance our understanding of the relationship
between acquisitions and employee turnover.
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Table 8 Mean values of treatment and control observations
before and after entropy balancing

Variables  Before balancing After balancing
Treatment Control Treatment Control
Tech 0.4932 0.434 0.4932 0.4932
Manager  (0.2448 0.2033 0.2448 0.2448
College 0.5692 0.5602 0.5692 0.5692
Age (log) 3.642 3.71 3.642 3.642
Tenure 0.6663 0.734 0.6663 0.6663
(log)
Salary 5.945 5.584 5.945 5.945
(log)
Owner 0.2636 0.6366 0.2636 0.2636
Gender 0.8602 0.8556 0.8602 0.8602
Children  0.4874 0.4778 0.4874 0.4874
Manu 0.1481 0.1022 0.1481 0.1481
Firm size = 2.412 0.9644 2412 2412
(log)

Table 9 Descriptive statistics for average salary growth and retention

Variables Obs Mean Std. Dev Min Max
Average salary growth 686 -0.0230 0.4196 -3.321331 2.742211
Retention (> 0%) 686 0.5452 0.4983 0 1
Retention (> 1.32%) 686 0.4854 0.5002 0 1

There are 145 acquired firms which have missing values on average salary growth.

Appendix 3

Robustness checks.

The first robustness check tests whether the find-
ings are sensitive to adding more control variables.
We include two more control variables, industry
experience and firm productivity, to pre-balance the
data between the treatment and control groups, and

re-estimate Model (2) with the updated weights for
the whole sample, the sub-sample of the treatment
group whose acquirers have a strong retention motive
(vs. the control group), and the sub-sample of own-
ers, respectively. The results are reported in Table 10,
showing that the findings hold. It is noted that the
number of observations is reduced, as there are more
missing values related to the two variables.
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The main advantage of a fixed effects estimator is
to remove unobserved heterogeneity at group levels
(e.g., individual and firm-level heterogeneity in our
case). However, estimations of fixed effects draw only
on within-group variation in the data. The second
robustness check thus tests whether our findings are
sensitive to using a random effects estimator where
between-group variation is also accounted for. Since
our data are hierarchically structured, multilevel mod-
elling has become a viable choice which can take
account of multiple levels of information. We re-
estimate Model (2) with entropy balancing weights
by allowing random intercepts at both individual
and firm levels. In addition to the control variables,
we also add a variable to distinguish individuals in
acquired firms from non-acquired firms. The results
are reported in Table 11, where we can find that the
findings still hold in the whole sample and the sub-
sample of owners. It can be noted that the moderating
effect of technological skills on switch is only signifi-
cant at the 10% level in the whole sample. The mod-
erating effect of managerial effect on exit is also only
significant at the 10% level in the sub-sample of own-
ers. However, in the middle panel, when comparing
control group with treatment group whose acquirers
have a strong retention motive, we find both interac-
tion terms show negative coefficients on total depar-
tures or swiftch, but are not statistically significant.
One possible explanation of the changes in signifi-
cance level could be that the moderating effects (and
acquisition effects) mainly reside in within-group
variation. To further confirm the findings related to
acquisition motive, we increase the cut-off value to
8%, which is equal to the 75" percentile of average
salary growth. In this way, we can capture the acqui-
sitions whose acquirers have a stronger retention
motive. Table 12 displays the results with the new
cut-off value, showing that managerial skills exert
significantly negative moderating effects on both total
departures and switch when acquirers show a stronger
retention motive.

The third robustness check is to test whether our
main findings are sensitive to the potential impact
of firm exit. The existing measure of firm exit in the
SCB data is based on the flows of employees between
the years instead of changes of legal status. A similar
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methodology can be found in the study by Eriks-
son and Kuhn (2006). The measure could be a good
proxy for firm exit at firm level. However, it is prob-
lematic in our analysis which focuses on individual-
level turnover. First, the measure is based on changes
of employee stocks, which may be endogenous to
employee turnover — the outcome variable we focus
on. Second, this measure is not directly related to the
physical disappearance of a firm. It might happen
that employees are still found to register under a firm
even the firm is recorded as “exit” according to the
measure.

Our dataset is compiled in a person-period for-
mat, where each individual is followed until an event
(switchlexit) occurs or until the end of the observa-
tion. Theoretically, firm exit should only be observed
when the event occurs. Thus, we include a time-
varying variable to indicate whether the firm has
exited or not when the event occurs. Yet, a potential
simultaneity problem exits. That is, we do not know
which happens first. In this robustness check, we
include the variable of firm exit in the regressions.
Table 13 reports the results for the whole sample, the
sub-sample of the treatment group whose acquirers
have a strong retention motive (vs. the control group),
and the sub-sample of owners, respectively, showing
that our main findings still hold.

The fourth robustness check is to test whether the
main findings are sensitive when the cut-off value for
the retention motive is set at 1.32%. Table 14 reports
the results for the sub-sample of the treatment group
whose acquirers have a strong retention motive (vs.
the control group), showing that the finding related to
the retention motive holds.

Because Model (2) includes the two interactions
terms acqui*tech and acqui*manager at the same
time, a concern exists whether the findings are
sensitive if only one interaction term is included each
time. In the fifth robustness check, we re-estimate
Model (2) but with only one interaction term included
each time. Tables 15 (including acqui*tech) and
16 (including acqui*manager) report the results for
the whole sample, the sub-sample of the treatment
group whose acquirers have a strong retention motive
(vs. the control group), and the sub-sample of owners,
respectively, showing that our main findings hold.
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Table 11 Robustness check: moderating effects (multilevel model)

Variables Whole sample Retention (>0%)=1 Business owners
With entropy balancing weights With entropy balancing weights With entropy balancing weights
Total depar- By departure routes Total depar- By departure routes ~ Total depar- By departure routes
tures - - tures - - tures - -
Switch Exit Switch Exit Switch Exit
Acqui 0.105%:#* 0.0894%#* (), 0152%** (. 207%** 0.191%*%*  (.0161%*** (.117%*%* 0.105%** 0.0123
(0.0150) (0.0143)  (0.00444)  (0.0190) (0.0187) (0.00384) (0.0216) (0.0192) (0.00797)
Acqui*Tech -0.0267** -0.0196*  -0.00997** -0.0232 -0.0219  -0.00105 -0.0180 -0.0113  -0.00764
(0.0118) (0.0113)  (0.00466) (0.0141) (0.0141) (0.00411) (0.0211) (0.0191) (0.00917)
Acqui*Manager 0.0219% 0.0104 0.0129**  -0.0200 -0.0206  0.000334 0.0317 0.00845 0.0174*
(0.0133) (0.0121)  (0.00651)  (0.0156) (0.0145) (0.00570) (0.0225) (0.0207) (0.0103)
Obs 76,589 76,589 76,589 69,944 69,944 69,944 43,833 43,833 43,833
Other controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Individual fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
effects
Firm fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
effects
Robust standard errors in parentheses; *** p <0.01, ** p<0.05, * p<0.1.
Table 12 Robustness check: moderating effects (multilevel model): retention (> 8%)
Variables Retention (>8%)=1
With entropy balancing weights
Total departures By departure routes
Switch Exit
Acqui 0.238%#:%* 0.22]#%* 0.0147%**
(0.0297) (0.0297) (0.00521)
Acqui*Tech 0.0168 0.0205 -0.00379
(0.0215) (0.0214) (0.00636)
Acqui*Manager -0.0530%* -0.0512%* -0.00162
(0.0243) (0.0232) (0.00947)
Obs 66,338 66,338 66,338
Other controls Yes Yes Yes
Year dummies Yes Yes Yes
Individual fixed effects Yes Yes Yes
Firm fixed effects Yes Yes Yes

Robust standard errors in parentheses; *** p <0.01, ** p <0.05, * p<0.1.
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Table 14 Moderating effects (sub-sample of treatment group vs. control group): retention (> 1.32%)

Variables Retention (> 1.32%)=1
With entropy balancing weights
Total departures By departure routes
Switch Exit
Acqui 0.118%3%:* 0.127%%* -0.00946*
(0.0168) (0.0163) (0.00501)
Acqui*Tech -0.0765%** -0.0671%%#:* -0.00940%*
(0.0202) (0.0196) (0.00563)
Acqui*Manager -0.0619%:#* -0.0680%#* 0.00602
(0.0224) (0.0214) (0.00736)
Constant -0.125°%%:* -0.109%*%* -0.0162%**
(0.00595) (0.00558) (0.00185)
Obs 65,301 65,301 65,301
R squared 0.337 0.338 0.320
Year dummies Yes Yes Yes
Individual fixed effects Yes Yes Yes
Firm fixed effects Yes Yes Yes

Robust standard errors in parentheses; *** p<0.01, ** p <0.05, * p<0.1. Singleton observations are dropped because of controlling

for fixed effects.

Table 15 Robustness check: moderating effects (only Acqui*Tech)

Variables Whole sample

Retention (>0%)=1

Business owners

With entropy balancing weights

With entropy balancing weights

With entropy balancing weights

departures

By departure routes

Exit

Total By departure routes

Total By departure routes

departures

Switch

departures - -
Switch Exit

(0.00502)

Total
Acqui 0.0876%*:*

(0.0114)
Acqui*Tech -0.0720%%**

(0.0151)
Constant -0.146%**
Obs 72,209

R squared  0.343

Year dum-  Yes
mies
Individual  Yes
fixed
effects
Firm fixed Yes
effects

0.00961*
(0.00523)
-0.0163**
(0.00665)
-0.0257 %
(0.00196)
72,209
0.321

Yes

Yes

Yes

0.0987#+%  (.107*#*
0.0143)  (0.0138)
20.0745%%% .0.0666%**
0.0188)  (0.0182)
0.124%5% 0,107
(0.00564)  (0.00528)
65,966 65,966

0.336 0.337
Yes Yes
Yes Yes
Yes Yes

20.00795%  0.131%%%  (.101%%%  .0307%%*
(0.00440)  (0.0192)  (0.0170)  (0.0109)

-0.0714%** -0.0463**  -0.0250%*

(0.00549)  (0.0248)  (0.0218)  (0.0136)
20.0164%%% 0.0804%+% _0.0588%%* _0.02]6%%*
(0.00180)  (0.00629)  (0.00552)  (0.00301)

41,908 41,908 41,908

0.307 0.308 0.275
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes

Robust standard errors in parentheses; *** p <0.01, ** p <0.05, * p <0.1. Singleton observations are dropped because of controlling

for fixed effects.
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Appendix 4

The sample of firms.

We identify 39,013 independent SMEs in high-tech
industries (based on the information when the firm was
observed in the data for the first time). There are 35,101
firms that are kept independent and 3,912 firms that
experience ownership changes during the observation
period. Among the firms with ownership changes, we
drop 1,779 firms with more than one ownership change
during the period. Among the remaining acquired firms,
we exclude 952 acquired firms where the acquirer and
target firm share the same organizational number. We
further remove 6,139 firms (113 acquired firms and
6,026 non-acquired firms) with missing observations
during the observation periods. The missing observa-
tions refer to the situation where a firm’s records are
missing for some specific years during the observation
period, given that the firm has not been recorded as
exit. This situation may cause the ambiguity in explain-
ing employee mobility. First, we do not know the status
of the firm in the missing years and whether the firm
status may play a role for employee mobility. Second,
we do not know whether an employee with missing
organizational affiliation in the missing years still works
at the organization. After the cleansing process, there

are 30,143 firms in the sample (1,068 acquired firms,
29,075 non-acquired firms).

When we link the firms with individuals, 357
non-acquired firms are not matched with employees.
Among others, 353 firms are recorded to have zero
employee. The other 4 firms are recorded to have one
employee. We assume the reason why we did not
match the employee for the 4 firms could be due to
some measurement error in the original data collection,
such as missing observations (at individual level). Fur-
thermore, 14,297 firms (237 acquired firms and 14,060
non-acquired firms) are dropped because they do not
have professionals or managers. Over 86% of these
firms have only one employee and over 35% have miss-
ing information on their employee occupation.

Table 17 displays the mean values of firm statis-
tics for the whole sample, acquired firms, and non-
acquired firms. At firm level, about 8% of the firms
are in (high-tech) manufacturing sectors. In the sam-
ple at firm level, firms have two employees on average
and the average value added per employee is about
550,000 SEK (2007 price level). When comparing the
descriptive statistics between acquired firms and non-
acquired firms, acquired firms show a higher share of
firms in (high-tech) manufacturing sectors. In addi-
tion, acquired firms are larger and have a higher level
of value added per employee on average.

Table 17 Descriptive
statistics at firm level

Variables

Obs Mean

Whole sample

Acquired firms Non-acquired firms

Obs Mean Obs Mean

The variables are measured

when firms were observed Manu 15,489 0.0766 831 0.2178 14,658 0.0686
in the data for the first time. Firm size 15,489 2.3422 831 8.7329 14,658 1.9799
There are missing values in Productivity ~ 14,464  550.5462 775  611.0997 13,680  547.1180

some variables.
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