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Abstract The growth of new technology-based

firms (NTBFs) is usually restricted by their limited

ownership and management structures. This paper

explores whether acquisition, particularly that by

multinational enterprises (MNEs), promotes the

growth of NTBFs. Based on Swedish micro-level

longitudinal data, this study further distinguishes

between Swedish MNEs and foreign MNEs as

acquirers and disentangles their different acquisition

effects on the growth of NTBFs. Based on a large

sample of Swedish NTBFs entering from 1997 to 2002

and being followed until 2009, this paper uses fixed-

effects model combined with inverse-probability-of-

treatment weights to account for endogeneity of

acquisition arising from both time-invariant and

time-varying heterogeneity across firms. The findings

show that acquisition by Swedish MNEs significantly

improves the growth of NTBFs, but only when it

comes to the growth in employees. In contrast,

acquisition by both foreign MNEs and Swedish

domestic enterprises is not found to have any

significant effects on the growth in either employees

or sales of NTBFs.

Keywords Acquisition � New technology-based

firms (NTBFs) � Firm growth � Multinational

enterprises (MNEs) � Inverse-probability-of-treatment

weights (IPTW) � Selection and treatment effects

JEL Classifications F23 � G34 � L21 � L26

1 Introduction

Over the recent decades, the economic slowdown of

the main developed economies in Europe has directed

both academic and political concerns toward en-

trepreneurship in general and new technology-based

firms (NTBFs) in particular, with respect to their

potential impact on employment growth, technology

transfer, and industry renewal (Licht and Nerlinger

1998; Almus and Nerlinger 1999; Rickne and Jacob-

sson 1999). However, the direct growth effects of

NTBFs on employment and wealth in European

countries have been lower than expected not only

owing to a relatively small number of NTBFs (Storey

and Tether 1998) but also because most NTBFs are

found to be low growth oriented (Autio 1994). One

explanation is that the growth of NTBFs may be

restricted by their ownership and management struc-

tures (Bonardo et al. 2010). If this argument holds,

ownership changes, such as mergers and acquisitions

(M&As), may be a solution to release the growth

constraint faced by NTBFs.
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The main purpose of this paper is to examine

whether acquisition promotes growth of NTBFs. More

specifically, this paper explores whether acquisition

by multinational enterprises (MNEs) is more likely

than that by domestic enterprises to promote the

growth of NTBFs, given that MNEs are widely

recognized as having not only high levels of owner-

ship advantages and management skills but also

international networks and linkages of knowledge,

so their resources may better complement those of

local NTBFs. However, compared to domestic ac-

quirers, foreign MNEs may suffer from ‘‘liability of

foreignness’’ (Zaheer 1995), which is likely to

negatively influence the growth of NTBFs acquired

by foreign MNEs. In this context, this study further

distinguishes between domestic MNEs and foreign

MNEs as acquirers and disentangles their different

acquisition effects on the growth of NTBFs. In

addition, when studying the effect of acquisition on

the growth of firms, a methodological challenge is to

account for the possible endogeneity of acquisition. If

we observe that acquired firms have higher growth

than their non-acquired counterparts, is the higher

growth due to acquisition per se—acquired firms

benefit from resources and capabilities transferred

from acquiring firms—or to a selection effect—firms

with higher growth performance or prospects are more

likely to be acquired? In other words, is the higher

growth of acquired firms due to the treatment effect of

acquisition or a selection effect? This paper addresses

this issue as well by distinguishing the selection

effect1 from the treatment effect.

The relationship between acquisition and growth of

NTBFs is neglected in the current literature on both

entrepreneurship and M&As. Studies on NTBFs

emphasize either the supply side of NTBFs, e.g.,

founders’ characteristics or factors related to their

creation, or the determinants of post-entry perfor-

mance of NTBFs (see Storey and Tether 1998, for a

review). On the other hand, the M&As literature still

centers on large publicly traded firms (see, e.g.,

Veugelers 2006), usually from the perspective of

acquiring firms, e.g., acquirers’ motives or their post-

acquisition performance, but rarely focuses on what

acquisition could bring to acquired firms. To the

author’s knowledge, no previous study has specifically

distinguished acquisition effects by different types of

acquirers on the growth of NTBFs. This study not only

fills this research gap but is also policy relevant.

Previous studies show that Europe has a relatively

less-developed sector of venture capital than the USA

(Bottazzi and Da Rin 2002; Revest and Sapio 2012),

which is usually claimed as one main reason that it

lacks a large number of high-growth NTBFs (Bertoni

et al. 2011). If acquisition is found to boost the growth

of NTBFs, acquisition by large established firms could

function as an alternative to the venture capital market

and foster innovative activities and entrepreneurship.

This may have especially important implications for

the economic dynamism of some European countries

with a relative weak sector of venture capital.

Few empirical studies have explicitly examined the

relationship between acquisition and growth of

NTBFs. Granstrand and Sjölander (1990) find a

positive effect of acquisition on the growth of NTBFs

in their analysis based on survey data on about 100

Swedish NTBFs operating during 1945–1988. They

suggest that the transfer of technological and man-

agerial resources from acquiring firms contributes to

higher post-acquisition growth for NTBFs. But they

do not find a selection effect by which NTBFs exhibit

higher pre-acquisition growth than non-acquired

firms. Based on the same data but with more variables

associated with growth, Lindholm (1996) also finds a

positive effect of acquisition on the growth of NTBFs,

but she finds the selection effect as well, given the

higher growth of acquired NTBFs relative to non-

acquired NTBFs before acquisition. Lindholm (1996)

argues that the post-acquisition growth of NTBFs is

promoted by the realization of technological syn-

ergies, which crucially depends on the motives of

acquisition partners. One limitation of the two above-

mentioned studies is that their findings are difficult to

generalize in a broader context owing to their

relatively small number of observations. Moreover,

the two studies are silent on whether different types of

acquirers affect the post-acquisition growth of NTBFs

differently.

This study employs data derived from the entire

population of NTBFs in Sweden entering from 1997 to

1 This study concerns mainly two types of selection effects of

acquisition: One refers to the bias that acquirers select firms with

high-growth performance or prospects. The other one refers to

the bias that firms with high-growth performance or prospects

self-select for acquisition. See Sect. 2.1 for further discussion.
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2002 in high-technology manufacturing and knowl-

edge-intensive business services (KIBS) sectors. We

construct a longitudinal dataset by following firms

from entry until 2009 (if they have not exited) to

discern their post-acquisition annual growth rates in

terms of employees and sales. The data allow us to

divide acquirers into foreign MNEs, Swedish MNEs,

and Swedish domestic enterprises. Therefore, we can

distinguish different acquisition effects by different

acquirers on the growth of NTBFs. We compare the

growth of acquired NTBFs and their non-acquired

counterparts before acquisition to determine the

existence of a selection effect. In terms of treatment

effect, we exploit the longitudinal nature of data by

combining fixed-effects model with the method of

inverse-probability-of-treatment weights (IPTW) to

account for endogeneity of acquisition arising from

both time-invariant and time-varying heterogeneity

across firms.

The findings show that both selection and treat-

ment effects exist in the relationship between acqui-

sition and the growth of NTBFs. The pre-acquisition

growth rates of both employees and sales are higher

for acquired NTBFs, especially for firms acquired by

MNEs, than for non-acquired firms. In terms of the

treatment effect, only acquisition by Swedish MNEs

significantly improves the growth in employees for

NTBFs. By contrast, acquisition by either foreign

MNEs or domestic enterprises is not found to have

any significant effects on growth in either employees

or sales for NTBFs. The rest of this paper is

organized as follows: In Sect. 2, we review the

literature and propose the hypotheses; in Sect. 3, we

introduce the data, sample, variables, and descriptive

statistics; in Sect. 4, we explain methods and results;

and in Sect. 5, we discuss the results and conclude

the paper.

2 Literature review and hypotheses

2.1 The selection effect

Previous research has shown that the growth of

NTBFs is restricted for at least two reasons. First,

NTBFs are often initiated by entrepreneurs who

possess a strong technological background but usually

lack sufficient management competencies or even a

strong desire to grow their companies (Autio 1994;

Bonardo et al. 2010). Second, successful commer-

cialization of new products and services not only

hinges on good innovation but also requires support

from complementary assets and capabilities (Teece

1986), which are usually in the hands of established

firms. In this context, a hypothesis of division of labor

suggests that acquisition by established firms may

provide entrepreneurs of NTBFs an exit opportunity

where they can thereby focus on their expertise

(Bonardo et al. 2010). Moreover, a hypothesis of

‘‘David–Goliath’’ symbiosis (Baumol 2002) suggests

that positive synergies can be realized in the innova-

tion process through the market of corporate control,

where large firms use their complementary assets and

capabilities to extend and develop innovation intro-

duced by small firms. However, acquisitions suffer

from the problem of information asymmetries (Licht-

enberg et al. 1987), which are especially severe when

targets are small, young, and private firms and/or

when the value of a target resides mainly in high-tech

intangible assets (Shen and Reuer 2005). In this vein,

acquirers have to depend on some observed indicators

for due diligence, such as firm growth, to evaluate the

value of a potential target firm. On the other side, it is

reasonable to assume that fast-growing NTBFs or

those facing growth opportunities more urgently need

external support in terms of resources and manage-

ment capabilities than slow-growing NTBFs or those

without growth prospects. Thus, the former are more

likely to self-select for acquisition. Hence, the first

hypothesis is proposed as follows:

H1 Acquired NTBFs exhibit higher pre-acquisition

growth than non-acquired NTBFs.

The literature on international economics reveals

that MNEs are characterized as being more produc-

tive, being more R&D and knowledge intensive,

focusing more on technologically cutting-edge prod-

ucts, getting more involved in product differentiation

strategies, having more intangible assets, and so on

(see, e.g., Markusen 1998). These advantages allow

them to cover transaction costs arising from the

process of internationalization, particularly when they

are engaged in FDI (foreign direct investment; see,

e.g., Markusen 1998; Helpman et al. 2004). In this

vein, MNEs should have even stronger ownership

advantages and management capabilities than purely

domestic enterprises. With their superior knowledge

and managerial capabilities, MNEs may have a better
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ability to select target firms. Furthermore, en-

trepreneurs in high-growth NTBFs are enticed to sell

their companies to MNEs to obtain a higher reward or

initiate an internationalization strategy (Norbäck and

Persson 2014), given MNEs’ strengths in resources,

management, and international networks. The second

hypothesis is then proposed as follows:

H2 NTBFs acquired by MNEs exhibit higher pre-

acquisition growth than NTBFs acquired by domestic

enterprises.

2.2 The treatment effect

2.2.1 The positive effect

Acquiring firms can transfer both resources and

management capabilities to acquired firms after

acquisition. For example, the imperfection of external

capital markets is recognized to be the most important

factor hindering the growth of small and young firms

(Brito andMello 1995). By contrast, an internal capital

market is thought to be more effective for acquired

firms for at least three reasons. First, corporate

headquarters have more precise ‘‘company-specific

information’’ about their subsidiaries than outside

investors do (Hubbard and Palia 1998). Second,

internal capital markets can eliminate extra transaction

costs associated with external financing (Matsusaka

and Nanda 2002). Third, corporate headquarters are

more flexible in shifting resources to the most efficient

subsidiaries within corporations to maximize expected

profits (Stein 1997). The ‘‘winner-picking’’ strategy

(Stein 1997) suggests that acquired firms with high

prospects not only benefit from regular investments

from headquarters but are also able to obtain extra

financing that could have been distributed to other

competing subsidiaries. These advantages relax the

constraints in financial resources faced by NTBFs and

are thought to promote their post-acquisition growth.

In addition, according to the matching theory of

ownership change (Lichtenberg et al. 1987), acquisi-

tion provides a new matching opportunity for firms

that suffer from incompatibility between their poten-

tials and the management competencies to correct

their efficiency lapses. NTBFs are usually initiated by

a group of experts in a specific field who lack skills in

management (Bonardo et al. 2010). Established firms

could replace inefficient management teams of NTBFs

through acquisition in the market of corporate control

and then boost the growth of NTBFs.

Moreover, the resource-based view (RBV) treats

firms as a bundle of resources, including tangible

resources (such as financial and physical assets) and

intangible resources (such as know-how, patents, and

organizational routines) (Wernerfelt 1984; Barney

1991). The competitive advantage of a firm rests in a

specific configuration of its existing resources. Drawing

on RBV, firm growth is described as a process of

discovering new productive opportunities (Penrose

2009). New productive opportunities can emerge when

managers find new ways of using slack resources or

combining existing resources (Lockett et al. 2011). In

line with this argument, acquisition may increase the

scope of economies and decrease path dependence

arising from the process of resource accumulation

(Lockett et al. 2011), giving firms better chances of

discovering new productive opportunities and thus

higher growth opportunities.

2.2.2 The negative effect

But at the same time, acquisition may also exert a

negative effect on the growth of NTBFs. For example,

the RBV also suggests that the process of discovering

new productive opportunities always generates asso-

ciated adjustment costs (Lockett et al. 2011). These

costs come from firm growth but have a negative effect

on the future growth of the firm. In the context of

acquisition, the main adjustment costs arise from the

post-integration process. Previous studies reveal that

unsuccessful post-acquisition integration is the main

reason that most M&As fail (see, e.g., Shrivastava

1986). The issues arising from post-acquisition inte-

gration, such as disruption in organizational routines,

agency problems, increased management control, and

conflicts in culture and bureaucracy (Hitt et al. 1990,

1996; Ahuja and Katila 2001), are detrimental to

growth of NTBFs after acquisition.

2.3 Multinational enterprises

Acquisition may have both positive and negative

effects on acquired NTBFs, but these effects may

490 J. Xiao

123



offset each other in the post-acquisition process. In

this case, it would be difficult to draw an ex ante

hypothesis about the treatment effects of acquisition

on the growth of NTBFs based on theories and

previous studies. A better solution may be to

distinguish treatment effects of different acquirers.

First, we could assume that acquisition by Swedish

MNEs and Swedish domestic enterprises impose a

similarly negative effect on NTBFs in the post-

acquisition process. However, as discussed above,

MNEs should have stronger ownership advantages

and management capabilities than purely domestic

enterprises. NTBFs acquired by MNEs are thought to

have better access to complementary assets and

capabilities than their counterparts acquired by

Swedish domestic enterprises. Moreover, MNEs have

international networks and linkages, which enable

NTBFs to access global stocks of knowledge and

resources (Andersson and Lööf 2012) that may be

more complementary to their knowledge base. In this

case, compared to firms acquired by Swedish

domestic enterprises, firms acquired by Swedish

MNEs improve their chances of discovering new

productive opportunities after acquisition. The third

hypothesis is proposed as follows:

H3 Compared to Swedish domestic enterprises,

Swedish MNEs are more likely to promote the post-

acquisition growth of NTBFs.

Second, we could assume that acquisition by

foreign MNEs and Swedish MNEs has a similarly

positive effect on NTBFs in the post-acquisition

process. But foreign MNEs may face more transaction

costs abroad due to economic, institutional, and

cultural differences (Zaheer 1995; Barkema et al.

1996; Shimizu et al. 2004). Due to the liability of

foreignness, foreign MNEs are assumed to have a

stronger negative effect than Swedish MNEs on the

post-acquisition growth of NTBFs. For example, the

liability of foreignness may lead to more errors in the

pre-acquisition process when acquirers select target

firms. Moreover, the liability of foreignness may also

create more challenges in the post-acquisition inte-

gration process. The fourth hypothesis is then pro-

posed as follows:

H4 Compared to Swedish MNEs, foreign MNEs are

less likely to promote the post-acquisition growth of

NTBFs.

3 Data, sample, variables, and descriptive statistics

3.1 Data and sample

The dataset2 used in this paper is constructed by

merging several databases from Statistics Sweden

(SCB), including data on matched employer–employ-

ee, business group, business statistics,3 population

register, and Swedish inventors.4 There are two steps

to define and identify NTBFs. First, we define

entrepreneurial firms as new, small, independent

start-ups that exploit entrepreneurial opportunities

(Ejermo and Xiao 2014). Following Eriksson and

Kuhn (2006) and Andersson and Klepper (2013), we

employ dynamic information from matched employ-

er–employee data and trace the flows of employees

among workplaces over time to identify new small

independent start-ups (with 1–10 initial employees).

Second, NTBFs are defined as entrepreneurial firms

entering in high-technology manufacturing or knowl-

edge-intensive business services (KIBS) sectors. In

this study, ‘‘high technology’’ includes high-tech and

medium–high-tech manufacturing sectors. The defini-

tion of these sectors is based on the industry classi-

fication of OECD (Hatzichronoglou 1997; Eurostat

2011). KIBS includes ‘‘post and telecommunications’’

(NACE5 code 64), ‘‘computer and related activities’’

(NACE code 72), ‘‘research and development’’

(NACE code 73), and ‘‘other business activities’’

(NACE code 746), according to the definition byMiles

(2005).7

The paper considers two more aspects when

constructing the sample of NTBFs. First, the sample

2 More details on the construction of the original dataset can be

found in Ejermo and Xiao (2014). In this paper, we update the

original datast by adding business statistics and extending the

follow-up year to 2009.
3 Business statistics have been deflated by the consumer price

index (CPI) derived from SCB. Base year = 1980.
4 Details of inventor data can be found in Jung and Ejermo

(2014).
5 NACE Version 1.1.
6 Some subsectors under NACE division 74 are excluded,

according to the definition by Miles (2005).
7 In his study, Miles (2005) mentioned that KIBSmay also exist

in other sectors, such as telecommunications, but did not

explicitly include ‘‘Post and telecommunications’’ (NACE code

64) in his definition of major KIBS sectors. This paper, however,

includes ‘‘Post and telecommunications’’ in KIBS sectors.

The effects of acquisition on the growth of new technology-based firms 491

123



selects firms entering from 1997 to 2002. The reason is

that business statistics are available for the whole

population of firms only since 1997. Second, about

26 % of NTBFs are dropped because the value of their

ratio of cash flow to sales is below the 1st or above the

99th percentile, or the value of their labor productivity

is missing. The final sample contains 43,688 unique

firms entering from 1997 to 2002 and follows them

from 1998 until 2009 (if they have not exited), for a

total of 122,049 observations.

3.2 Variables

Wemeasure firm growth as relative change in firm size

between two consecutive years. The annual growth

rate is calculated by taking log-differences of size

(Coad 2007); see Eq. (1).8 Firm size is indicated by

employees or sales, which are the two most widely

used growth indicators in previous studies on firm

growth (Delmar 1997; Delmar et al. 2003).

growthit ¼ ln Xitð Þ � ln Xit�1ð Þ ð1Þ

The independent variables consist of a large set of

founder-specific, firm-specific, and industry-specific

characteristics, which will be discussed separately as

follows.

3.2.1 Acquisition

Acquisition is the main variable of interest. An

acquisition is identified when a NTBF joins a business

group. This means that the business group obtains a

controlling position in the NTBF by possessing over

50 % of the voting rights. Acquisition is further

divided into acquisition by foreign MNEs, Swedish

MNEs, and Swedish domestic enterprises.

3.2.2 Growth in the previous year

There is evidence that the annual growth rates of small

firms are subject to a negative serial correlation (Coad

2007). In this study, we account for the serial

correlation of annual growth rates by including the

growth rates in the previous year as a control variable.

3.2.3 Age and size

Substantive literature reveals that firm size and age are

negatively related to the growth of new firms (see, e.g.,

Jovanovic 1982; Evans 1987). We control for firm size

measured by the logarithm of the number of employ-

ees and age by including dummies for each age.

3.2.4 Human capital and technical capital

Human capital and technical capital are important

founder-specific characteristics and found to have a

positive impact on the growth of NTBFs (Storey and

Tether 1998; Almus and Nerlinger 1999). This study

uses the share of employees with tertiary education or

above to indicate human capital and the share of

scientists and engineers and the presence of inven-

tor(s) in the initial employees to indicate the technical

capital of a firm (Ejermo and Xiao 2014).

3.2.5 Firm types

Founders’ ex ante experience, particularly working

experience, is found to be closely related to post-entry

growth of new firms (Colombo and Grilli 2005;

Santarelli and Vivarelli 2007). For example, spin-offs

are considered to have higher growth than other types

of new firms as spin-offs can inherit knowledge and

routines from their parent companies (Nelson and

Winter 1982; Klepper and Sleeper 2005; Eriksson and

Kuhn 2006; Andersson and Klepper 2013). By con-

trast, the founders’ unemployment status in the pre-

entry stage is found to have a negative impact on post-

entry growth as unemployed individuals are likely to

start a new firm as a way of escaping unemployment

(Santarelli and Vivarelli 2007). This study controls for

founders’ working experience by including variables

of firm types. Following Andersson and Klepper

(2013), NTBFs are divided into five types: pulled spin-

offs, pushed spin-offs, other new firms, unemployment

firms, and self-employment firms.

3.2.6 Internal financial resources

As discussed above, because of imperfections in

external financial markets, internal finances may be

8 We calculate the annual growth rates by measuring a relative

change. Literature on firm growth notes that the relative measure

favors growth of small firms compared to large firms (Delmar

1997). We do not think this is a problem in our analysis. First,

our sample contains only small firms. Second, we control for the

size of firms in the previous year in our analysis.
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the main financial resource of new firms (Carpenter

and Petersen 2002) and are thus expected to have a

positive impact on the growth of NTBFs. Following

Andersson and Lööf (2012), the ratio of cash flow to

sales is used as a proxy for internal financial resources

and is controlled for in this study.

3.2.7 Labor productivity

We control for labor productivity, which serves as one

quality indicator of new firms. Labor productivity is

measured by the logarithm of the ratio of value added

to the number of employees.

3.2.8 Industry controls

Industry dummies (defined as two-digit NACE code)

are included to accommodate industry-specific effects

on firm growth.

3.2.9 Location controls

This study controls for regional effects by including

regional dummies to indicate whether firms are

located in the three main metropolitan regions (Stock-

holm, Gothenburg, and Malmo) or in the remaining

regions in Sweden.

Among the variables discussed above, the presence

of inventor(s) and firm types are time-invariant

variables and are measured according to their initial

values at entry year of NTBFs. The rest are time-

varying variables and measured based on their current

values annually.

3.3 Descriptive statistics

Table 1 describes the main variables and reports mean

values for all firms, firms acquired by foreign MNEs,

Swedish MNEs, and Swedish domestic enterprises,

and non-acquired firms.9 In the total sample, about

3.6 % of NTBFs had been acquired by business groups

by 2009. Among others, about 0.4 % of NTBFs were

acquired by foreign MNEs and 0.2 % by Swedish

MNEs. Although acquired firms represent only a small

share of all firms in the sample, they display distinctive

characteristics not shared by non-acquired firms.

Table 1 also shows t tests on the equality of means

by comparing firms acquired by different types of

acquirers and non-acquired firms. Compared to non-

acquired firms, acquired firms, particularly firms

acquired by MNEs, are significantly larger and more

productive; they have significantly higher growth rates

of employees, sales, and technical capital but fewer

internal financial resources on average. In terms of

firm types, acquired firms are significantly more likely

to be spin-offs and other new firms and are less likely

to be self-employment firms compared to non-ac-

quired firms. However, the statistics in Table 1

confound information both before and after acquisi-

tion. That means any differences between non-ac-

quired firms and acquired firms may contain both

selection and treatment effects.

Figure 1 displays the histograms of the growth rates

of acquired and non-acquired firms over the period

1998–2009.10,11 It is noteworthy that growth in

employees and sales are both highly skewed, espe-

cially in terms of growth in employees. The share of

firm-year observations with zero growth in employees

is about 82 % for all firms, 84 % for non-acquired

firms, and 56 % for acquired firms.

Table 2 shows the correlation matrix of current

growth rates and growth rates in the previous year. The

current growth rates of employees and sales show

significantly negative correlations with their respec-

tive growth rates in the previous year. This is

consistent with the findings of Coad (2007) that small

firms have a negative serial correlation in terms of

annual growth rates.

4 Methods and results

The benchmark regression models used in this paper

are displayed in Eqs. (2a), (2b), and (2c), which are

termed as model (a), (b), and (c), respectively.

growthit ¼ aþ b1Acit þ cCit�1 þ dt þ ei;t ð2aÞ

9 Firms are defined as acquired firms if they are acquired within

the observation period, otherwise as non-acquired firms.

10 The growth rates are missing at entry year, and thus, the

growth rates are observed from 1998 to 2009.
11 Please note that the scales of both the x-axis and y-axis are

different between the upper and lower graphs in Fig. 1.
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growthit ¼ aþ b1Forit þ b2Sweit þ b3Domit

þ cCit�1 þ dt þ ei;t ð2bÞ

growthit ¼ aþ b1Forit þ b2Sweit þ cCit�1 þ dt þ ei;t

ð2cÞ

where i refers to firm i; t refers to year t; Acit is a

dummy variable indicating the status of being ac-

quired; Forit, Sweit, and Domit are dummy variables

indicating the status of being acquired by foreign

MNEs, Swedish MNEs, and Swedish domestic enter-

prises, respectively; Cit�1 is a vector of control

variables with one-year lag;12 dt refers to year

dummies. In model (a) and (b), we include all firms,

both acquired and non-acquired, and take non-ac-

quired firms as the reference group. In model (c), we

include only acquired firms and take firms acquired by

Swedish domestic enterprises as the reference group.

Thus, model (a) captures the growth differences of

acquired firms relative to non-acquired firms. Model

(b) captures the growth differences of firms by

different acquirers, respectively, relative to non-

acquired firms. Model (c) captures the growth differ-

ences of firms acquired by two types of MNEs,

respectively, relative to firms acquired by Swedish

domestic enterprises.

4.1 The selection effect

The main aim of this paper is to examine the treatment

effect of acquisition on the growth of NTBFs. One

methodological challenge is that acquisition may be

endogenous to firm growth, which means firm growth

may predict acquisition (the selection effect). In order

to detect whether a selection effect exists in the

relationship between acquisition and firm growth, we

first compare the growth differences based on the

observations before acquisition.13 In this section, the

0
2

4
6

-4 -2 0 2 4 -4 -2 0 2 4

Non-acquired firms Acquired firms

D
en

si
ty

Growth of employees: 1998-2009

0
.5

1
1.

5

-10 -5 0 5 -10 -5 0 5

Non-acquired firms Acquired firms
D

en
si

ty

Growth of sales: 1998-2009

Fig. 1 Histogram of the

annual growth rates of

employees and sales

Table 2 Correlations of

current growth and the

growth in the previous year

*** p\ 0.01. L1 refers to a

one-year lag

Variables g_employment g_employment_L1 g_sales g_sales_L1

g_employment 1

g_employment_L1 -0.2542*** 1

g_sales 0.1409*** 0.0578*** 1

g_sales_L1 0.0283*** 0.1279*** -0.2295*** 1

12 The reason that we use control variables with one-year lag is

to avoid for the possible problem of simultaneity.
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dummy variables that indicate the status of being

acquired or being acquired by different acquirers in

model (a), (b), and (c) are adjusted to: Acit (firms that

will be acquired in the future); Forit (firms that will be

acquired by foreign MNEs in the future); Sweit (firms

that will be acquired by Swedish MNEs in the future),

and Domit (firms that will be acquired by Swedish

domestic enterprises in the future). The models are

estimated by pooled OLS, and results are reported in

Table 3.

From Table 3, it is noteworthy that acquired firms

have significantlyhighergrowth rates thannon-acquired

firms in both employees and sales before acquisition.

Moreover, compared to non-acquired firms, the pre-

acquisition growth for firms acquired by foreign MNEs

is about 11 and 12 % higher in employees and sales,

respectively; about 22 and 23 % higher for firms

acquired by Swedish MNEs; and about 9 and 15 %

higher for firms acquired by Swedish domestic enter-

prises. However, compared to firms acquired by

Swedish domestic enterprises, the higher pre-acquisi-

tion growth in both employees and sales is significant

only for firms acquired by Swedish MNEs—about 9 %

higher in employees and 8 % higher in sales.

The results in Table 3 support H1: Acquired firms

exhibit significantly higher pre-acquisition growth

than non-acquired firms. However, H2 is only partially

supported. Compared to firms acquired by Swedish

domestic enterprises, firms acquired by Swedish

MNEs are found to have a significantly higher pre-

acquisition growth in both employees and sales, while

firms acquired by foreign MNEs are not. One possible

explanation is that foreign MNEs may have a different

motive than SwedishMNEs for acquisition in Sweden.

Compared to Swedish MNEs, foreign MNEs may be

more likely to use acquisition as an entry mode or a

channel for learning in a foreign market (Shimizu et al.

2004). Moreover, foreign MNEs may be in an inferior

position than Swedish MNEs to acquire firms with top

performance in growth due to a liability of

foreignness.

4.2 The treatment effect

The results in the last section show that the selection

effect does exist in the relationship between acquisition

and growth of NTBFs. Previous studies usually employ

the propensity score matching or inverse propensity

score weighting to account for the endogeneity of

acquisition (see, e.g., Bandick and Görg 2010). The

rationale of propensity score matching is to construct an

artificial control group based on the observed character-

istics acrossfirms before treatment tomake the treatment

between treatment and control group as random as

possible. However, we do not think propensity score

matching is anappropriatemethod in the current context.

First, propensity score matching does not control for

unobserved firm-level heterogeneity unless it can be

combined with the difference-in-difference approach

(Arnold and Javorcik 2009). Second, observed hetero-

geneity may change over time and with the status of

acquisition. However, the propensity score matching

controls only for cross-sectional heterogeneity based on

observed characteristics before treatment. The rationale

of using the inverse propensity score weighting is to use

the inverse propensity scores as weights to account for

the endogeneity problem. However, the inverse propen-

sity score weighting is not chosen in this study. The

reasons are that compared to IPTW(inverse-probability-

of-treatment weights), this method may suffer from

substantial residual confounding and is difficult to

generalize to the situation with time-dependent expo-

sures (Robins et al. 2000, p. 559).

In this study, we employ the fixed-effects approach

to account for the selection effect arising from time-

invariant firm-level heterogeneity across firms, both

observed and unobserved. Moreover, the selection

effect may also arise from time-varying heterogeneity

across firms. For example, the propensity of acquisi-

tion may vary with time-varying variables. Moreover,

acquisition in the previous period may impact covari-

ates in the current period, which in turn affect growth

in the future. In this case, the standard fixed-effects

approach still gives a biased estimate of the treatment

effect without considering time-varying confounders.

In this context, we follow Azoulay et al. (2009) in

using a new estimator, IPTW (inverse-probability-of-

treatment weights), developed originally in biostatis-

tics (Robins et al. 2000), to account for time-varying

confounders. Following Fewell et al. (2004), IPTW in

this paper are constructed as shown in Eq. (3).

13 Alternatively, a logit model can be employed to explore

whether growth rates in the previous year predict an event of

acquisition in the current year. But in our sample, over 30 % of

acquired firms are acquired in the first year after entry, which

means their growth rates in the year before they are acquired are

missing. Thus, the logit model is not chosen here.
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wit ¼
Yt

j¼t0

1

Prob Aijj�Ai;j�1; �Xij

� � ð3Þ

where i refers to firm i; t refers to year t; t0 refers to

entry year. Each factor in the denominator of Eq. (3)

estimates the firm’s probability of receiving observed

treatment of acquisition for each firm-year observation

at year j, conditional on its previous history of

acquisition14 and covariates (Azoulay et al. 2009).

The denominator then calculates the firm’s conditional

probability of receiving observed treatment of acqui-

sition for each firm-year observation up to year t, given

its previous history of acquisition and covariates

(Fewell et al. 2004). By inversing the estimated

probabilities, observations with higher probabilities of

acquisition receive lower weights, while observations

with lower probabilities of acquisition receive higher

weights. The aim of the IPTW estimator is to make a

treatment as random as possible by accounting for

time-varying confounders. In order to correct for the

skewed distribution and high variance of wit, we also

follow Fewell et al. (2004) in employing a stabilized

version of IPTW; see Eq. (4).

swit ¼
Yt

j¼t0

Prob Aijj�Ai;j�1; �Xit0

� �

Prob Aijj�Ai;j�1; �Xit

� � ð4Þ

The numerator calculates the firm’s conditional

probability of receiving observed treatment of acqui-

sition for each firm-year observation up to year t, given

its previous history of acquisition and the values of

covariates at entry year (Fewell et al. 2004).

Another advantage of the IPTW estimator is that it

may also account for a survival bias that arises from

time-varying heterogeneity across firms. The conven-

tional growth model is often criticized for its potential

survival bias because we can observe only surviving

firms in the data instead of the whole population of

firms. The growth patterns of surviving firms could be

systematically different from firms that do not survive.

Moreover, survival bias could be even worse in a

sample of small and new firms, which usually

experience a high exit rate. Thus, following Fewell

et al. (2004), we use IPTW to control for survival

bias15 also. The weight that will account for this bias is

derived through a similar way as the one described in

Eqs. (3) and (4), where exit is substituted for acqui-

sition as the treatment. The final IPTW used in the

Table 3 The selection effect: pooled OLS regression results based on observations before acquisition

Variables (a) (b) (c)

g_employment g_sale g_employment g_sale g_employment g_sale

Acquisition 0.0943*** 0.152***

(0.00831) (0.00963)

Foreign MNEs 0.112*** 0.124*** 0.0103 -0.0447

(0.0327) (0.0356) (0.0307) (0.0383)

Swedish MNEs 0.223*** 0.225*** 0.0912*** 0.0832*

(0.0350) (0.0380) (0.0341) (0.0435)

Domestic 0.0857*** 0.149*** – –

(0.00861) (0.0101) – –

Control variables Yes Yes Yes Yes Yes Yes

Constant -0.337*** 1.604*** -0.337*** 1.604*** -0.0238 2.386***

(0.0144) (0.0407) (0.0144) (0.0407) (0.150) (0.327)

Obs 90,918 90,918 90,918 90,918 2468 2468

R-squared 0.104 0.108 0.104 0.108 0.082 0.162

Robust standard errors in parentheses; *** p\ 0.01; ** p\ 0.05; * p\ 0.1. Estimated coefficients of control variables and year

dummies are not reported

14 In this study, we focus only on the first acquisition of NTBFs

and drop observations once acquired firms are observed to be

divested from their acquiring firms.

15 In the study of Fewell et al. (2004), they use the term

‘‘censoring’’ to address the situation when observations cannot

be observed in the data.
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regression are the product of the weights that account

for the selection effect of acquisition and the weights

that account for survival bias. We include the final

IPTW for each firm-year observation in the fixed-

effects regression models to control for time-varying

heterogeneity across firms.16

Table 4 reports the results of model (a), (b), and

(c) estimated by the fixed-effects method. As fixed-

effects models control for constant firm-level hetero-

geneity, time-invariant control variables, such as the

presence of inventor(s) and firm types, are not

included in the estimation. In the first column,

acquisition is found to significantly improve the

growth in employees for NTBFs. However, in the

second column, the effect of acquisition on the growth

in sales is not statistically significant. In the third

column, both SwedishMNEs and domestic enterprises

are found to have a significantly positive effect on the

growth in employees for NTBFs. However, in the

fourth column, none of the three types of acquirers are

found to have a statistically significant effect on

growth in sales for NTBFs. When we compare the

growth differences between acquired firms, we find in

the fifth column that only the coefficient of Swedish

MNEs is significant. This implies that Swedish MNEs

are more likely to promote the growth of NTBFs in

employees compared to Swedish domestic enterprises.

However, no coefficients in the sixth column are

statistically significant.

We employ IPTW-weighted fixed-effects method

to re-estimate model (a), (b), and (c) to further control

for time-varying confounders. The results are reported

in Table 5. In the first and second columns, we find

that the coefficients of acquisition become in-

significant after further controlling for time-varying

confounders. In the third column, Swedish MNEs are

still found to significantly improve the growth in

employees for NTBFs. But the coefficient is smaller

than that in Table 4, where time-varying confounders

are not controlled for. In the fourth column, none of the

three types of acquirers are found to have a statistically

significant effect on growth in sales for NTBFs. When

we compare the growth differences between acquired

firms, the results in the fifth column show that the

coefficient of Swedish MNEs is still statistically

significant although lower than that in Table 4. In

the sixth column, no coefficients are statistically

significant.

From the results reported in Tables 4 and 5, we find

that at least in terms of growth in employees, Swedish

MNEs are more likely to promote the post-acquisition

growth of NTBFs, compared to Swedish domestic

enterprises. This therefore supports H3 in terms of

growth in employees. In order to test H4, we need to

use one-sided t tests to explore whether the coeffi-

cients of Swedish MNEs are significantly higher than

those of foreign MNEs based on the estimation in the

third and fifth columns in Table 5. The results are

reported in the notes in Table 5, showing that H4 is

also supported in terms of growth of employees.

Compared to the findings of Lindholm (1996), this

study also finds both selection and treatment effects in

the relationship between acquisition and the growth of

NTBFs. But in terms of the treatment effect of

acquisition, we find that only acquisition by Swedish

MNEs significantly improves the growth in employees

for NTBFs.

4.3 Robustness check

Recall that about 26 % of firms from the whole

population of NTBFs were dropped from the data

sample because of missing or unreliable values in two

variables—ratio of cash flow to sales and labor

productivity. In order to check whether the results

are sensitive to the dropping of those firms, we employ

the IPTW-weighted fixed-effects method to re-esti-

mate model (b) and (c) for the whole population of

NTBFs. Due to the missing or unreliable values in the

variables mentioned above, we can test the effect of

acquisition only on growth of employees, and the two

variables—ratio of cash flow to sales and labor

productivity—are not included in the control vari-

ables. The results reported in Table 6 generally exhibit

a similar pattern to that in Table 5. Swedish MNEs are

still found to significantly improve the post-acquisi-

tion growth in employees of NTBFs.

5 Discussion and conclusion

The findings in this paper show that both selection and

treatment effects exist in the relationship between

acquisition and growth of NTBFs. In terms of the

16 We use ‘‘areg’’ command in STATA 13 to fit the fixed effects

models. We weight each firm-year observation by including the

command ‘‘[pw = final IPTW]’’ in the regressions.
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selection effect, we find that, compared to non-

acquired firms, the pre-acquisition growth rates of

both employees and sales are higher for acquired

NTBFs, especially for firms acquired by MNEs. In

terms of the treatment effect, we only find that acqui-

sition by Swedish MNEs significantly improves the

growth in employees for NTBFs. By contrast, neither

acquisition by foreign MNEs nor acquisition by

Table 4 The treatment effect: fixed-effects regression results

Variables (a) (b) (c)

g_employment g_sale g_employment g_sale g_employment g_sale

Acquisition 0.0537*** 0.00782

(0.0140) (0.0203)

Foreign MNEs 0.00305 0.215 -0.0362 0.203

(0.0798) (0.141) (0.0701) (0.149)

Swedish MNEs 0.212*** 0.0660 0.136*** 0.0448

(0.0452) (0.0631) (0.0399) (0.0627)

Domestic 0.0464*** -0.00566 – –

(0.0147) (0.0208) – –

Control variables Yes Yes Yes Yes Yes Yes

Constant -0.307*** 6.086*** -0.306*** 6.088*** -0.271 5.822***

(0.0497) (0.151) (0.0497) (0.151) (0.213) (0.505)

Obs 94,877 94,877 94,877 94,877 6427 6427

R-squared 0.459 0.431 0.459 0.432 0.466 0.426

Robust standard errors in parentheses; *** p\ 0.01; ** p\ 0.05; * p\ 0.1. Estimated coefficients of control variables and year

dummies are not reported. Based on observations both before and after acquisition

Table 5 The treatment effect: IPTW-weighted fixed-effects regression results

Variables (a) (b) (c)

g_employment g_sale g_employment g_sale g_employment g_sale

Acquisition 0.0205 -0.0249

(0.0158) (0.0273)

Foreign MNEs -0.0683 0.0673 -0.0918 0.0275

(0.0870) (0.0781) (0.0808) (0.0861)

Swedish MNEs 0.149*** -0.0659 0.0953** -0.0880

(0.0387) (0.105) (0.0378) (0.117)

Domestic 0.0177 -0.0270 – –

(0.0167) (0.0292) – –

Control variables Yes Yes Yes Yes Yes Yes

Constant -0.157*** 5.594*** -0.156*** 5.594*** -0.111 6.418***

(0.0581) (0.296) (0.0581) (0.296) (0.198) (0.686)

Obs 93,552 93,552 93,552 93,552 6417 6417

R-squared 0.466 0.468 0.466 0.468 0.494 0.507

Robust standard errors in parentheses; *** p\ 0.01; ** p\ 0.05; * p\ 0.1. Estimated coefficients of control variables and year

dummies are not reported. Based on observations both before and after acquisition. (1) One-sided t tests on coefficients after

estimation in the third column: H0: Swedish MNEs B Foreign MNEs: p = 0.0000; (2) One-sided t tests on coefficients after

estimation in the fifth column: H0: Swedish MNEs B Foreign MNEs: p = 0.0000
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Swedish domestic enterprises is found to exert a

significant treatment effect on growth in either

employees or sales for NTBFs.

Our findings generally support the arguments in the

literature that domestic MNEs seem to be in a superior

position to the other two types of acquirers in terms of

both selection and treatment effects of acquisition.

Compared to purely domestic enterprises, domestic

MNEs have a higher level of ownership advantages

and management capabilities and good access to a

global stock of knowledge and resources. Compared to

foreign MNEs, domestic MNEs do not suffer from the

liability of foreignness and are less affected by

information asymmetries in the market of corporate

control. These advantages give domestic MNEs the

capability to select or attract top performance firms in

growth to be acquired. On the other hand, the

advantages also allow domestic MNEs to exhibit a

positive effect on the post-acquisition growth in

employees for NTBFs.

However, we did not find that domestic MNEs have

a significantly positive effect on the growth of sales.

One assumption is that in our case, the effect of

acquisition on the growth in sales may take longer time

to unfold than that on the growth in employees. This

assumption is contrary to the conventional idea that

the change in employees is usually lagged than the

change in financial indicators (Delmar 1997). How-

ever, in the current context, acquired firms can make a

quick decision to hire new personnel for future

strategic plans with the support of parent companies.

By contrast, the realization of the growth in sales may

be longer as responses from the market may take some

time. However, further analyses are needed to verify

this assumption.

The findings of this paper are both research and

policy relevant. First, this study bridges two frag-

mented areas of literature—entrepreneurship and

M&As. Second, Europe is believed to be lagging

behind the USA in terms of economic dynamism

owing to a small number of high-growth NTBFs

(Storey and Tether 1998). One main reason for this

lagging behind in entrepreneurial activities is claimed

to be a relatively less-developed venture capital sector

(Bottazzi and Da Rin 2002; Bertoni et al. 2011; Revest

and Sapio 2012). In this context, our findings indicate

that acquisition by domestic MNEs can be an effective

way to release the growth constraint faced by NTBFs

and may function as an alternative to the venture

capital market and foster entrepreneurship. Third, this

study finds that acquisition is endogenous to firm

growth, which obscures the treatment effect of acqui-

sition on growth of NTBFs. The endogeneity of

acquisition is from not only time-invariant but also

time-varying heterogeneity across firms. IPTW pro-

vides a new approach to control for possible time-

varying confounders.

Although this study does not find any significant

treatment effects of foreign acquisition on the growth

of NTBFs, we cannot rule out that acquisition by

foreign acquirers and their Swedish counterpart is

subject to different motives. For example, foreign

MNEs may be more likely to use acquisition as an

entry mode or a channel for learning in a foreign

market (Shimizu et al. 2004). Moreover, acquisition

by foreign MNEs is also likely to be motivated by

improved access to local resources, such as intangible

assets or firm-specific tacit knowledge, which are

difficult to trade individually in traditional factor

markets (Lockett et al. 2011). In this scenario, foreign

acquirers may rely on acquisition to acquire resources

or knowledge but may not intend to further promote

Table 6 The treatment effect: IPTW-weighted fixed-effects

regression results—a robustness check based on the whole

population of NTBFs

Variables (b) (c)

g_employment g_employment

Foreign MNEs 0.0246 -0.0131

(0.0593) (0.0596)

Swedish MNEs 0.125*** 0.0839**

(0.0360) (0.0372)

Domestic 0.00191 –

(0.0128) –

Control variables Yes Yes

Constant 0.177*** -0.0948

(0.0444) (0.322)

Obs 134,306 9738

R-squared 0.461 0.502

Robust standard errors in parentheses; *** p\ 0.01;

** p\ 0.05; * p\ 0.1. Estimated coefficients of control

variables and year dummies are not reported. Based on

observations both before and after acquisition. The variables

of ratio of cash flow to sales and labor productivity are not

included in the control variables. (1) One-sided t tests on

coefficients after estimation in the third column: H0: Swedish

MNEs B Foreign MNEs: p = 0.0025; (2) One-sided t tests on

coefficients after estimation in the fifth column: H0: Swedish

MNEs B Foreign MNEs: p = 0.0047
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the growth of NTBFs after acquisition. However, due

to data limitations, we cannot identify and distinguish

different motives by different types of acquirers. This

is one limitation of this study.

Moreover, it should be noted that the IPTWestimator

controls for time-varying heterogeneity based on

observed characteristics. If the selection problem

also arises from time-varying but unobserved hetero-

geneity, the estimate from the IPTW estimator is still

biased even after controlling for individual fixed effects.

One important assumption when one uses IPTW to

make a causal inference is that there is no unobserved

heterogeneity in the model (Fewell et al. 2004).

Although we have accounted for a large set of control

variables in our analysis to minimize time-varying

unobserved heterogeneity, we are still conservative

about making any causal inferences regarding the

relationship between acquisition and growth of NTBFs.
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