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Abstract: Received multinational enterprise theories are challenged by the
progress of digitization. How do emerging-market multinational enterprises utilize
cross-border merger and acquisitions to improve innovation quality in the digital economy
era? To shed light on this question, we combined the literature on network balance with a
digital gap perspective. We conducted a bootstrap repeated-sampling analysis of a sample
of 146 overseas mergers and acquisitions conducted by Chinese-listed manufacturing
companies between 2001 and2016. We found that network-embedding balance has a
positive impact on the quality of post-M&A domestic and international innovation, and that
China’s digital development has not promoted a positive correlation between network
balance and innovation quality. In the presence of a wide digital gap between a firm s home
and host countries, network balance can significantly improve the quality of post-overseas
M&A domestic innovation; conversely, when this gap is narrow, a firm can use the
interaction between network balance and the host countrys digital level to improve the
quality of its international innovation. Chinese manufacturing enterprises can enhance
their ability to obtain highly complex tacit knowledge by increasing their digital level. In
this paper, we explain a new mechanism that digital economy emerging-market
multinational enterprises can use to construct a balanced network and thus gain global
innovation advantages.

Keywords: innovation network, digital economy ,emerging-market multinational
enterprises ,cross-border M&As ,innovation quality.
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1.Introduction

The numbers of merger and acquisition (M&A) activities conducted by emerging
market multinationals (EMNES) have considerably increased in the last few
decades (Rao-Nicholson et al., 2016; Liu and Meyer, 2018). EMNEs
predominantly pursue cross-border M&As to gain access to developed economies,
with the US, Canada, and Europe being primary destinations due to their leading
technology and innovation, as well as lucrative markets (Caiazza et al., 2017; Liu
et al., 2018; Liu and Vrontis, 2017; Rao-Nicholson and Salaber, 2015). Acquiring
firms can gain access to the host countries’ research and development resources,
which, in turn, can accelerate the diffusion of knowledge in their home countries
and the spillover of technology to local industries (Yoon and Lee, 2016). Chinese
overseas M&As are on the rise and constitute an important example of how
companies from emerging economies venture into advanced ones (Liu and Vrontis,
2017; Xing et al., 2017). According to data drawn from the Chinese Commerce of
Ministry, China's outward foreign direct investment (OFDI) amounted to
US$158.29 billion in 2017, accounting for more than 10% of the global share for
two consecutive years. According to Thomson Reuters, the proportion of overseas
M&As in China’s total OFDI increased from 37.37% in 2015 to 75.57% in 2017,
meaning that overseas M&As are the dominant mode of international market entry
of Chinese MNEs. Overseas M&As motivated by the sourcing of technology are
still growing. In recent vyears, digitization has progressed rapidly in
emerging-market countries. To take China again as an example, its digital economy
grew by 17.24% in 2017, with that sector’s share of GDP rising to 32.28%. The
integration of highly complex and strongly non-transferable tacit knowledge is the
core of enterprise strategies aimed at increasing innovation and competitiveness. In
essence, digitization can improve the standardization, simplification, openness, and
transferability of tacit knowledge. Therefore, researchers should study whether and
how digital development can help EMNEs to acquire highly complex overseas
innovation resources in order to improve their innovation quality.

The rise of the digital economy and the spread of EMNEs are the two most
profound recent changes in the field of international commerce; these
developments have challenged traditional foundational theory involving
transnational M&As and foreign investment. The digital paradigm shift has
changed the processes, governance modes, and driving forces of value creation in
international business—thus profoundly reshaping the connotations of competitive
advantage for MNEs (Alcacer et al.,2016). Digitization has changed the ways in
which enterprises seek to gain competitive advantage; instead of acquiring complex
knowledge embedded in physical assets, they now engage in simplification,
standardization, and co-ownership of services and networks (Liang et al.,2018).
The term firm-specific advantage refers not only to the direct benefits but also to
the advantages that can be acquired from various outside networks (Bharadwajet
al.,2013).In previous studies based on network theory, researchers have suggested
that M&As are not isolated bilateral relationships (Wang and Zajac, 2007), as they
involve network embeddedness (Lin et al., 2009).Patel et al. (2014) found that, for
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MNEs, a balance between domestic and foreign networks contributes to innovation
and increases product internationalization speed. However, little research has been
conducted on how the interaction between digitization and innovation-network
equilibrium affects the internal mechanism of the cultivation of competitive
advantage through overseas M&As. There is a lack of research on whether regional
bundling effects(lurkov and Benito, 2018)enhance the competitive advantage of
companies(measured in terms of domestic and international innovation quality)
after they engage in overseas M&A. The main goal of this paper is to determine
whether enterprises can use networks only to cultivate domestic innovation or also
to improve international innovation. Williamson (2016) pointed out that emerging
markets are more likely than others to break off their dependence on old
technological paradigms—which, in turn, accelerates digital innovation across
existing solutions and creates a base of Big Data. Therefore, when EMNESs access
developed country markets, they must examine both the host countries’ potential to
provide digital-location advantages and the influence that their own emerging
markets have on their ability to make use of their home countries’ digital
advantages. However, there is a lack of research based on the digital divide
between host and home countries to examine the moderating effects that network
balance could have on the quality of overseas innovation due to M&As.

Through this study, we contribute to the literature in four ways. Firstly, we shed
light on cross-border M&A strategies with digital characteristics. Instead of
examining only the firm-specific advantages of EMNES in the digital economy, we
used the interactions of digital gaps and network balance to explore a new
mechanism in which such enterprises construct balanced networks to realize global
innovation advantages in the digital economy. Secondly, instead of relying on
overseas M&A theory (in which the relationship between isolated M&A parties is
thought of as purely binary), we started from global network embedding theory and
focussed on how the balance between an acquiring firm’s domestic and foreign
networks enhances its global innovation advantage after it has engaged in an
overseas M&A. Thirdly, we enhance the understanding of the liabilities of
emergingness in the era of digitization, we examined both the developed countries’
ability to provide a digital location advantage and the emerging markets’influence
on their home countries’ digital advantage. Finally, regarding the digital gap
between host and home countries, we explored how the differences and similarities
in digital-location advantages between the host and home countries can moderate
the influence of network balance on overseas M&As’ innovation quality.

2. Theory and Hypothesis
Innovation networks are important ways in which various enterprises can go
beyond their organizational boundaries by acquiring external technological and
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innovation resources (Freeman, 1991). Recently, firms have been dissolving these
boundaries to foster learning activities across firms and even across industries, at
both the national and international scales (Alguezaui and Filieri, 2010). According
to latecomer-firm theory, due to the increasing complexity and global dispersal of
knowledge, enterprises from emerging countries must attempt to catch up by
embedding themselves in global innovation networks (Herrigel et al., 2013).
Because such enterprises have limited time and resources for overseas innovation,
they must determine whether they should give priority to local or foreign network
cooperation. In addition to the liability of foreignness, EMNES must overcome the
fact that they are often among the first generation of companies from their home
countries to venture abroad. These firms have little experience in cross-border
activities or in interacting with enterprises from other local industrial networks;
thus, these emerging-market firms are constrained in multiple ways (Graebneret
al.,2017). However, foreign partners can enable the acquiring firms to obtain
business knowledge from specific markets for use in innovation. Foreign networks
provide key institutional and business knowledge of the global market—which the
firms can then use for post-M&A innovation—but foreign-network embeddedness
requires significant time and resources. Firms can use local networks to accelerate
their innovation processes by utilizing highly efficient adjacent resources, but local
partners cannot provide the heterogeneous global knowledge that firms need for
innovation. Therefore, the dilemma lies in whether, to improve post-merger
innovation, MNEs should prioritize the obtainment of international knowledge
through foreign partners or the achievement of proximity-based efficiency through
local partners. Importantly, should an enterprise over-embed itself in a single
network, the result will be information redundancy, which will have serious effects
such as innovation imitation. At the same time, maintaining the
network-embedding relationship between enterprises inevitably causes problems in
coordinating the interests of all the parties in the network; such problems cause
enterprises to pay excessive coordination costs and can crowd out innovation.
Based on the early conceptualization of network efficiency and in an attempt to
create a balance between network participants, Coombs et al. (2009) found that a
geographically balanced network contributes to the development of new products;
it does so largely because it increases the diversity and efficiency of a company’s
knowledge-search process. Per network theory, a balanced network configuration
integrates all kinds of basic knowledge and thus minimizes both coordination costs
and knowledge-transfer difficulty; this improves the quality of innovation. Network
diversity contributes to the acquisition of diverse knowledge resources pertaining
to broad technological developments, thus providing sufficiently explicit and
relevant knowledge (Lavie and Miller,2008). Focussing only either on local or
foreign sources of innovation may lead to incomplete innovation knowledge or,
even worse, to an imperfect understanding of a host country’s culture and
institutions, which is not conducive to improved innovation quality. Thus, we
propose the first two hypotheses:
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Hypothesis 1a: The balance of network embeddedness is positively correlated to
the domestic innovation quality of Chinese enterprises that have engaged in
overseas M&As.
Hypothesis 1b: The balance of network embeddedness is positively correlated to
the international innovation quality of Chinese enterprises that have engaged in
overseas M&As.

Digitization is the process by which complex information is transformed into
standard, measurable data by means of information and communication
technologies. A digital infrastructure supports digitization (Nambisan,2018).
Traditional location theory is mainly concerned with the need for enterprises to
minimize transportation costs while achieving economies of scale. However, the
digital economy requires new conceptualizations of location advantage. When
engaging in overseas M&As,MNEs should consider not only aspects of traditional
location advantage (e.g., transportation costs, human resources, and technological
endowments) but also the convenience gained through digital advantage.
Digitization transforms firm-specific advantages; instead of retaining complex
knowledge embedded in physical assets, digitization enables firms to simplify,
standardize, service, and share the knowledge that is embedded in digital platforms.
Instead of being owned by a single enterprise, the advantage is dispersed
throughout a network and can be accessed by each enterprise within it(Broutherset
al., 2018). By acquiring flagship positions through overseas M&As, enterprises can
join these networks, thereby gaining competitive advantages and improving their
innovation quality.

Due to digitization, enterprises within a network are linked not by capital flow (as
they traditionally have been) but by the flow of information and
knowledge(Pezderka, 2011). In the digitally globalized world, the flow of
information occupies the core position for several reasons (Manyikaet al., 2016).
Firstly, digitization eliminates the restrictions of physical space, so that enterprises
that engage in overseas M&As no longer need to physically exchange information;
instead, they can immediately disseminate information through the Internet (Yooet
al., 2016). This can reduce the costs involved in coordinating between partners
within the innovation network and can reduce the maintenance costs related to
acquiring firms in the network. Secondly, the digital economy creates space into a
set of digital information flows(Kobrin,2017). As a result, flows of information and
knowledge have taken the place of those of capital. The rapid flow of information
within a network enables the more effective allocation of resources (El and
Pereira,2016),improves knowledge and resource heterogeneity, increases the
usefulness of new products and services, and promotes innovation. Finally, due
todigitization, enterprises can transfer information and knowledge through standard
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global protocols (Rai and Pavlou,2012); this can enhance the transferability of
network knowledge and promote technological innovation. Therefore, in this paper,
we argue that, in the wake of overseas M&As, digitization positively moderates the
correlation between network-embedding equilibrium and innovation quality. Thus,
we propose hypotheses 2a and 2b:

Hypothesis 2a:the degree of digitization has a positive moderating effect on the
correlation between network balance and domestic innovation quality for Chinese
enterprises that have engaged in overseas M&AS.

Hypothesis 2b: the degree of digitization has a positive moderating effect on the
correlation between network balance and international innovation quality for
Chinese enterprises that have engaged in overseas M&As.

Domestic

Innovation Network Hia Innovation Quality

Embeddness
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Innovation Quality
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Emerging
Market MNEs
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International
Innovation

Quality
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Figure 1. Research framework

3. Research Method

3.1 Samples

This study’s data were drawn from the BvD’s Zephyr, a globally authoritative
M&A database. The sample time frame goes from January 2001 to June 2016. We
chose the starting point in January 2001 because of the significant increase of
overseas investment witnessed in China after its accession to the World Trade
Organization. We chose the endpoint of June 2016 to account for the lagging of
innovation output in the wake of overseas M&As; a lag of at least two years is
needed for a test window. According to the BvD’s Zephyr database, 722 overseas
M&A events involving Chinese-listed companies were completed during the
selected time frame. Following Puranam et al.(2009), we screened for enterprises
the main business of which was manufacturing, in accordance with the standard
industry classification Codes 20-39. This yielded 372 events. Lastly, we pored over
the announcements of these M&As and discarded those that had not been driven by
the sourcing of technology. Thus, the final sample included 146 events.
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3.2 Measurement

(1) Dependent variables

The dependent variables are the acquiring firms’ post overseas-M&A domestic and
international innovation quality. Drawing on Akcigit et al. [30], we used the patent
knowledge-breadth method to measure innovation quality. We collected the IPC
(International Patent Classification) numbers of the acquiring firms” domestic and
foreign patents from China’s State Intellectual Property Office and the World
Intellectual Property Organization websites, respectively. Based on the
Herfindahl-Herchmann index at the major group level, we calculated the patent
breadth as follows:

Patent_knowledge,, 1 =1 — 3 a? (1)
In this equation,a indicates the proportion of each major group in the patent
classification number. Larger values of Patent knowledge, .. indicate bigger

differences between the patent-classification numbers of the groups- i.e. a wider
breadth of knowledge indicates a higher quality of patent.

However, as the innovative output of an acquiring firm lags two to five years
behind the completion of its M&A, when measuring the quality of a firm’s
innovation, we drew on Makriet al.(2010) and selected patent data for two years
after each M&A. To test the reliability of our selection of measurement intervals,
we collected patent data for three years after each M&A and measured innovation
quality for 103 samples in which the M&A had been completed before 30 June
2015. Cohen’s k for the two-year- and three-year-lagged groups was 0.513 (p<
0.001), which was higher than the acceptable threshold of 0.4. Reliability (using
Cronbach’s o) was 0.773 (p< 0.001), which was higher than the standard threshold
of 0.7. This proved that the two-year measurement interval for innovation quality
had acceptable consistency and reliability. As the selection of a two-year lag also
improved the sample size of this empirical research, we used it in this paper.

(2) Independent variable

This paper’s independent variable is the balance of network embeddedness. Patent
cooperation is a widely used tool in research on innovation networks. Various types
of patent partners contribute to product-development processes and knowledge
bases in distinct ways. Therefore, we used patent-cooperation data to construct
domestic and foreign innovation networks. We divided the patent partners into
three groups: (1) universities, (2) supply-chain enterprises, and (3) competitive
enterprises, following the categories outlined by Patel et al.(2014). We calculated
an acquiring firm’s local and foreign network efficiency as, respectively,

m=

) * 9

1 - } (wewhti,weal COUNE; 1ocar)
, local

Total counts jpem (2)

Local netwaork efficiency =
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m=3

. 2
1 - E (weight, foreign * COUNE; foreign)

i, foreign

Foreign netwaork efficiency = Total counts (3)
foreign

In these equations, countijcar represents the number of domestic partners for the
type-i patents for which an acquiring firm applied within two years of the M&A;
count;forgein represents the number of foreign partners of type i;TotalcountsSiecal is the
total number of domestic partners. Totalcountssreign IS the total number of foreign
partners; weightijoca is the domestic partner’s proportion of the total domestic
cooperation for type i; and weightiforeign is the foreign partner’s proportion of the
total foreign cooperation for type i.

We then calculated the balance between domestic and foreign networks as follows:

Network Balance = 1 - | local network efficiency — foreign network efficiency | (4)

(3) Moderating variable

Digitization is the process by which complex information is transformed into
standard, measurable data by means of information and communication
technologies. A digital infrastructure supports digitization (Nambisan, 2018). The
moderating variables in this study are the host and home countries’digitization
levels, which we measured using the Internet-penetration rate in each country one
year prior to the M&A—i.e., the proportion of each country’s population that used
the Internet.

(4) Control variables

This study’s enterprise-level control variables are transaction amount, management
cost, and enterprise assets. Transaction amount is the value of the overseas M&A,
management cost is the average value of management expenses in the three years
before the M&A, and enterprise assets represent the average value of the firm’s
total assets in the same period. The national-level control variables are
home-country GDP, host-country GDP, and Hofstede’s cultural distance. The GDP
values are the average GDPs of the host or home country in the three years prior to
the M&A(using a 2010-constant US dollar); cultural distance (a widely used
measure) was measured between China and the host countries.

We detail each variable’s categories, names, symbols, definitions, and data sources
in Table 1. The variables’ descriptive statistics and correlation details are shown in
Table 2.
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Table 1. Variables and measurement

Variable name Variable Data sources
symbol
Dependent  Domestic innovation  Dquality Baiten Patent Database
Variable quality
International Fquality Baiten Patent Database
mmnovation quality (www.patexplorer.com)
Independent Network balance GNB Baiten Patent Database
Moderate Internet penetration DU World bank Database
Variable rate of home country
Internet penetration FU World bank Database
rate of host country
Control Deal value DV BvD Zephyr Database
Variable Management cost MC Annual report of listed
companies
Asset AS Annual report of listed
companies
GDP of Home DGDP World bank Database
country
GDP of Host country FGDP World bank Database
Cultural distance CD Hofstede-insights
4. Results
4.1 Models

To test the hypotheses, we constructed 12 models. Model 1 contained independent
and control variables:Bois the intercept term, Biis the regression coefficient of
independent variable GNB and ¢ is the random-perturbation term. We created the
regression coefficients of Model 2, .and Bs, by adding adjustment variables DU
and FU. For Models3 and4, we added two interaction terms to the adjustment and
independent variables, the regression coefficients for these models arep.and Bs ,
respectively.

Quality = By + B1GNB + Ba_sY.controls + € Model (1)

Quality = o + 1GNB + [,DU + B3FU + By_gy.controls + € Model (2)

Quality = B + B1GNB + B,DU + B3FU + 3,DU X GNB + Bs_qgy.controls +& Model (3)

Quality = g + B1GNB + B,DU + B3FU + BoFU X GNB + 5_ox.controls +€ Model (4)
For Models 5 to 8, we divided the samples according to the digitization gap and
tested the hypotheses by grouping. For Models 9 to 12, we divided the samples

according to the knowledge complexity of the M&As and tested the hypotheses in
separate groups. We also divided quality into domestic and foreign versions.
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4.2 Empirical results for the full sample

Table 3 shows the empirical results for post-overseas M&A innovation quality
from the perspective of the interaction between digitization and network
embedding. The network balance is positively correlated with the quality of the
Chinese acquirers’domestic and international innovation in the post-merger period.
Thus, Hypotheses 1a and 1b are supported.

Home-country digitization level has a significant and negative moderating effect on
the correlation between network balance and domestic innovation quality,
buthost-country digitization level has no significant influence on this relationship
(B =-0.004, p> 0.1). Thus, Hypothesis 2a is not supported.

Home and host country digitization levels have significant and positive moderating
effects on the correlation between network balance and the quality of the Chinese
enterprises’ post-overseas M&A domestic and international innovation. Thus,
Hypothesis 2b is supported.

Figure 2 shows that network balance has a significant positive impact on both
domestic and international innovation quality. The contour offset can be seen in the
left portion of Figure 2. As the home country’s digitization level increases, the
impact of network balance on domestic innovation quality weakens. This
strengthens the support for this correlation. In recent years, China’s digital
technology has mostly been used in the service industry—particularly in the
development of e-commerce. Thus, Internet technology and the service industry are
becoming increasingly connected. In contrast, the integration of digitization into
the real economy and the manufacturing industry has been neither rapid nor
widespread, as it is difficult for manufacturing enterprises to access such networks
by taking advantage of China’s digitization. Thus, the competitive advantage of
being in a network cannot effectively improve the quality of firms’ overseas M&A
innovations. This may be related to the lack of support for Hypothesis 2a.

0.05

okl /05

= o 02 02 e W / Digitalization Level
4 06 - ——/  Digitalization Level 06 —— o of Host Country

8
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Figure 2. The moderate effects of digitalization

4.3 Empirical results of subgroup samples

(1)Grouping by digital gap degree between host and home countries

In this paper, we defined the digital gap as the absolute value of the difference in
Internet accessibility between the host and home countries (in terms of
Internet-penetration rate). We divided the sample into two groups according to the
median digital gap. The results indicate that a wide digital gap, in combination with
a balance between the acquiring firm’s domestic and foreign networks, promotes
post-overseas M&A domestic innovation. When the digital gap is narrow, however,
such network balance promotes international innovation, and the host country’s
degree of digitization significantly and positively moderates that correlation. There
are several reasons for this. Firstly, when the digital gap is wide, network balance
only allows for the incubation of domestic innovation centres; conversely, when the
digital gap is narrow, the network balance can enable the incubation of global
innovation. Secondly, a high degree of digitization means that an enterprise’s
competitive advantage is dispersed within its network, which makes that network
complementary and modular.
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Table 2. Descriptive statistics and correlation

1 2 3 4 5 6 7 8 9 10 11
Dquality 1
Fquality  0.174 1
GNB 0314 0.378 1
DU 0.227 0.11 -0.047 1
FU 0.171 0.081 0.11 045 1
DV -0.025 -0.014 -0.093 -0.035 0.044 1
MC 0.276 0.231 0.281 0.145 0.172 0.066 1
AS 0.221 0.307 0.386 0.109 0.177 0.041 0.754 1
DGDP 0.21 0.089 -0.051 0.985 0.445 -0.057 0.133 0.114 1
FGDP 0.035 -0.131 -0.027 0.08 0.028 -0.033 -0.106 -0.089 0.086 1
CD 0.127 -6.62E-03 0.125 0.0743 0.430 0.06 0.042 0.062 0.069 0.114 1
Mean 0.691 0.133 0.263 35.048 7231 3596802 191E+08 351E+10 6.09E+12 4.16E+12 2376
SI:\ 0337 0.293 0.404 15.178 16.977 25196418 289E+08 284E+11 186E+12 541E+12 1226
Table 3. Empirical results of full sample
Domestic innovation quality International innovation quality
Modell Model2 Model3 Modeld Model5 Model6 Model7 Model 8
GNB 0.230%**  0.231%%*  (.212%%*  0.233%¥%¥*  0.216%%* (0.213%¥* (232%¥* (.207***
: (-3.091)  (-3.063)  (-2.883) (-3.084) (-3.646) (-3.566) (-4.068) (-3.511)
DU 0.013 0.015 0.013 0.014 0.012 0.013
(-1.165) (-1.388) (-1.174) (-1.573) (-1.391) (-1.557)
FU -0.0005 -0.001 -0.001 -0.0002  0.0007 0.001
(-0.243)  (-0.664)  (-0.503) (-0.103) (-0.448) (-0.774)
-0.014%%* 0.014***
GNB*DU (-2.770) -3.69
- - -0.004 0.009%**
GNB*FU (-0.667) (-2.049)
DV -6.99E-11 -1.74E-10 -1.85E-10 -2.06E-10 1.60E-10 1.80E-11 2.90E-11 9.48E-11
(-0.068)  (-0.167) (-0.182) (-0.197) (-0.194) (-0.022) (-0.037) (-0.115)
NC 2.87E10%* 2.64E-10 2.81E-10%* 2.59E10% -1.48E-11 -3.93E-11 -5.70E-11 -2.57E-11
(-2.003)  (-1.819)  (-1.989) (-1.773) (-0.130) (-0.341) (-0.519) (-0.225)
AS -1.66E-12 -1.32E-12 -6.66E-13 -1.07E-12 2.25E-12 2.59E-12 1.91E-12 1.99E-12
: (-0.796)  (-0.628)  (-0.322)  (-0.500) (-1.358) (-1.546) (-1.19) (-1.185)
DGDP 3.41E-14** -6.55E-14 -8.56E-14 -6.59E-14 1.50E-14 -9.46E-14 -7.38E-14 -9.35E-14
(-2.242)  (-0.731) (-0.978) (-0.734) -1.238  (-1.329) (-1.086) (-1.330)
FGDP 1.94E-15 2.15E-15 2.18E-15 2.02E-15 -5.52E-15 -5.38E-15 -5.40E-15 -5.05E-15
(-0.378)  (-0.416)  (-0.432)  (-0.388) (-1.348) (-1.307) (-1.380) (-1.241)
D 0.02 0.021 0.029 0.024 -0.012 -0.012 -0.019 -0.019
(-0.882)  (-0.824)  (-1.141)  (-0.927) (-0.636) (-0.572) (-0.997) (-0.933)
Constant -0.029 -0.025 -0.013 -0.016 0.031 0.036 0.024 0.015
(-0.519)  (-0.441) (-0.234)  (-0.280) (-0.688) (-0.805) (-0.554) (-0.337)
R-squared 0.182 0.193 0.242254 0.196 0.198 0.214 0.294 0.24
F-statistic 3.922%xx 3 1QT7kEx 3 RO4FEE D QOFHF 4 34THxE 3 2Rk 4 QpleEE 3 TaqaeE

* significant at the 10% level**significant at the 5%level*** significant at the 1% level

If the presence of a wide digitization gap between the home and host countries, it is
difficult for an acquiring firm to reconfigure the network in order to access the core
knowledge it needs to promote innovation; however, if the digitization gap is
narrow, an acquiring firm may be able to reconfigure its global value network by
taking advantage of the host country’s digitization advantage. Thirdly, digitization
fundamentally separates the flows of information and service from
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physical-product flow, as an enterprise’s core knowledge is embedded in a digital
platform or a service-oriented business model, rather than in physical assets. This
increases the separation between products and services. The digital gap thus makes
it difficult for the acquirer to connect with the target firm.

(2) Grouping according to overseas knowledge complexity

Knowledge complexity is the degree of diversity in the disciplines that are required
for knowledge development. Based upon the conclusions of a textual analysis
(Patel et al.,2014), examples of high knowledge complexity industries are those
that develop paper machines, mobile phones, and generators; manufacture cruise
ships, aircraft, automaobiles, and pharmaceuticals; and design software. All other
industries are classified as low knowledge complexity. The grouping of this study’s
empirical results in Table 5 indicates that, for Chinese manufacturing enterprises, a
balanced network is more advantageous when the acquiring firm belongs to a low
knowledge complexity industry. However, in instances of high knowledge
complexity, the digitization levels of both the home and host countries can
positively moderate the correlation between network balance and innovation; these
conditions are conducive to the cultivation of international innovation. This is
because highly complex and non-transferable tacit knowledge is the source of
enterprises’ core competitive advantages, whereas the advantages of the Chinese
manufacturing industry are concentrated in ease of coding, simple standardization,
and scale. Thus, Chinese firms can effectively transform and use only low
complexity international knowledge. Digitization improves the standardization,
simplification, openness, and transferability of tacit knowledge; thus, it can help
Chinese enterprises to acquire highly complex tacit knowledge.
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Table 4. Results grouped by digital gapwidth

Narrow digital gap ‘Wide digital gap
Model 9 Model 10 Model 11 Model 12
Domestic  International — Domestic International | Domestic  International Domestic  International
innovation innovation innovation innovation | innovation innovation innovation —innovation
GNB 0.146 0.277%%% 0.067 0.378+** 0.247* 0.237%* 0.461%** 0.081
(1.272) (2.929) (0.626) (4.453) (1.948) (2.402) (3.348) (0.733)
DU 0.006 0.0006 0.009 -0.002 0.029 0.020 0.030 0.022
(0.408) (0.047) (0.568) (-0.130) (1.536) (1.357) (1.587) (1.467)
U -0.001 -0.0001 -0.002 0.002 0.015 -0.001 0.014 -0.002
(-0.544) (-0.056) (-0.796) (0.850) (1.411) (-0.121) (1.322) (-0.257)
- -0.010 0.010 -0.013 0.013*
GNB*DU (-1.085) (1.262) (-1.521) (1.934)
- -0.005 0.011%** -0.020 0.011
GNB*FU (-0.819) (2.147) (-1.608) (1.105)
DV 2.98E-08 -4.08E-09 3.08E-08  -8.92E-09 | -1.45E-10 -588E-11 -1.14E-10  -1.16E-10
(0.854) (-0.142) (0.874) (-0.317) (-0.131) (-0.068) (-0.104) (-0.131)
MC 1.70E-10 -9.89E-11 1.58E-10 -6.27E-11 3.24E-10  -3.07E-11 3.14E-10 7.12E-13
(0.827) (-0.584) (0.761) (-0.377) (1.465) (-0.178) (1.431) (0.004)
AS 5.50E-13 2.98E-12 7.23E-13 1.92E-12 | -2.05E-12 1.64E-13 -1.93E-12  -5.87E-13
° (0.208) (1.371) (0.261) (0.868) (-0.490) (0.050) (-0.467) (-0.177)
DGDP -2.58E-14 1.42E-14 -343E-14 167E-14 | -2.74E-13  -127E-13  -2.85E-13  -1.41E-13
(-0.220) (0.147) (-0.293) (0.179) (-1.577) (-0.937) (-1.635) (-1.010)
FGDP 4.18E-15 -6.88E-15 4.62E-15 4.62E-15 -6.89E-15  34IE-15 -6.23E-15  2.96E-15
(0.645) (-1.290) (0.713) (0.713) (-0.640) (0.406) (-0.579) (0.344)
cD 0.050 -0.035 0.049 0.049 -0.039 -0.012 -0.032 -0.010
’ (1.267) (-1.093) (1.253) (1.253) (-0.882) (-0.361) (-0.717) (-0.274)
Constants 0.129 0.014 0.128 0.128 -0.196 0.017 -0.182 -0.004
(0.970) (0.132) (0.947) (0.947) (-1.314) (0.146) (-1.231) (-0.030)
Observations 67 67 67 67 6l 61 61 61
R-squared 0.174 0.417 0.167 0.167 0.397 0.190 0.400 0.150
F-statistic 1.180 3.998 1.120 1.120 3.289 1.174 3.333 0.885

Notes:* significant at the 10% level** significant at the 5%level*** significant at the 1% level

Table 5. Results grouped by overseas knowledgecomplexity

Low knowledge complexity High knowledge complexity
Model (13) Model (14) Model (15) Model (16)
Domestic  International Domestic  International | Domestic International Domestic International
innovation innovation innovation innovation | innovation innovation  innovation innovation
GNB 0.145 0.129 0.165 0.068 0.257** 0.329%%* 0.248%** 0.331 %%
(1.465) (1.250) (1.654) (0.666) (2.384) (5.483) (2.154) (5.104)
DU 0.034** 0.011 0.032%* 0.024 -0.006 0.016* -0.009 0.015
(2.414) (0.758) (2.128) (1.585) (-0.396) (1.728) (-0.500) (1.466)
FU 0.005%%* 0.003 0.006 0.005 -0.005* -0.0002 -0.004 -2.35E-05
(1.757) (0.837) (1.653) (1.369) (-1.829) (-0.149) (-1.270) (-0.014)
-0.008 0.016** -0.020%** 0.013%**
GNB*DU | 05y .131) (2708)  (3.031)
-0.002 0.018** 0.002 0.003
GNB*FU (-0.233) (2.151) (0.295) (0.648)
DV -5.06E-10 -2.83E-10 -4.76E-10 -2.79E-10 | -8.55E-09  -5.78E-10  -1.11E-08 8.41E-10
(-0.510) (-0.274) (-0.475) (-0.270) (-1.001) (-0.122) (-1.221) (0.165)
MC 1.87E-10 -1.46E-10 1.89E-10 -1.22E-10 5.46E-10 2.14E-10 3.43E-10 3.40E-10%
i (1.150) (-0.868) (1.147) (-0.719) (1.843) (1.298) (1.122) (1.976)
AS 6.54E-13 3.29E-12 3.95E-14 3.70E-12 -3.14E-12  -2.97E-12 9.11E-14  -4.96E-12*
* (0.274) (1.327) (0.017) (1.522) (-0.639) (-1.087) (0.018) (-1.730)
DGDP -2.95E-13**  -8.72E-14  -2.72E-13**  -1.99E-13 1.18E-13 -1.06E-13 1.53E-13 -1.07E-13
(-2.500) (-0.712) (-2.192) (-1.566) (0.884) (-1.426) (1.048) (-1.303)
FGDP 6.26E-15 -7.60E-15 6.37E-15 -6.03E-15 1.13E-15 -4.78E-15  -6.73E-16  -3.81E-15
(0.964) (-1.128) (0.961) (-0.885) (0.145) (-1.099) (-0.081) (-0.813)
cD -0.004 -0.052 -0.011 -0.060 0.023 0.007 0.029 0.002
(-0.103) (-1.380) (-0.304) (-1.549) (0.641) (0.349) (0.754) (0.108)
0.00: .090 -0.004 0.069 -0.097 -0.102 -0.023 -0.150
Constants | 4 y5g) (1.324) (-0.053) (0.979) (-0.737) (-1.384) (-0.164) (-1.935)
R-squared 0.309 0.258 0.295 0.259 0.397 0.484 0.315 0.399
F-statistic 2.368 1.846 2.217 1.857 3.490 4.963 2.434 3.516

Notes: *significant at the 10% level **significant at the 5%level ***significant at the 1% level.
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4.4 Robustness check

(1) Bootstrap repeated-sampling test

The results of the bootstrap repeated-sampling method are shown in Table 6, which
shows that all of this study’s empirical results are robust. To make up for the small
sample size, we applied a data set calculated using the bootstrap method to reflect
the sampling distribution of each statistic. This method approximates the statistic’s
value and confidence interval, as well as the quantile corresponding to the same
confidence level, and was also used to test the hypotheses. Therefore, the bootstrap
method solved many problems that traditional statistical-analysis methods could
not. Bootstrapping is a non-parametric inference method that can be applied via
computer simulation when the distribution or analytical formula of a data set is
uncertain.

The hidden information can be extracted and more accurate confidence intervals
can be calculated by resampling the observed samples. In this paper, we used
bootstrap samples that were set to 500 times; the bias-correction interval was 95%
and bilateral.

Table 6. Bootstrap test results

Path Estimate Lower Upper P
Network balance —domestic innovation quality 0273  0.157 0398 0.003***
Network balance —international innovation quality 0.23 0.128  0.34  0.003***

Network balance l?lg.lldludtl.(m of h(?mc country 01 019  -001 0027
domestic innovation quality
otk balance * Digitalizati ; , R
Network bdll‘m(.c 'D151L.1114‘1L101.1 of hon?c country 0014 0.007 0022 0.003%%*
international innovation quality

Network bflldllbe 'DlglehLdllO.n of hos.l country 0011  0.003 0019 0.009%%*
international innovation quality

Network balance * Digitalization of host country —

LG . . -0.001  -0.01  0.008  0.885
domestic innovation quality

(2) Substitute variable: Network-balance and digitization level

In calculating network efficiency, we used the number of cooperative patents filed
by the acquiring firm with universities and subsidiaries within its group; the
number filed with other companies outside its group was an alternative variable.
We recorded the network balance, X1, as a substitute variable for GNB; the
regression results show that the first two variables relate to domestic innovation
quality, and the last two relate to international innovation quality. We then replaced
the moderating variables with the rate of fixed broadband subscriptions(per 100
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people) in the home and host countries. The empirical results are robust®.

5.Discussion and Conclusion

In this study, we conducted a bootstrap repeated-sampling analysis of a sample of
146 overseas M&As conducted by Chinese-listed manufacturing companies
between 2001 and2016. We found that network-embedding balance has a positive
impact on the quality of domestic and international innovations in the wake of
M&As and that China’s digital development has not promoted a positive
correlation between network balance and innovation quality. In the presence of a
wide digital gap between a firm’s home and host countries, network balance can
significantly improve the quality of domestic innovation in the wake of an overseas
M&A,; conversely, when this gap is narrow, a firm can use the interaction between
network balance and the host country’s digital level can to improve the quality of
its international innovation.

This study makes several academic contributions. Firstly, instead of only
examining the firm-specific advantages of EMNEs in the digital economy, it used
the interactions of digital gaps and network balance to explore a new mechanism
by which such enterprises construct balanced networks to realize global innovation
advantages in the digital economy. Secondly, instead of relying on overseas M&A
theory (in which the relationship between isolated M&A parties is thought of only
as binary), it based itself on global network embedding theory and focussed on how
the balance between the acquiring firm’s domestic and foreign networks enhances
its global innovation advantage once it has engaged in an overseas M&A. Thirdly,
in terms of digitization, it examined both the developed countries’ ability to
provide digital location advantage and the emerging markets’ influence on their
home countries’ digital advantage. Finally, from the perspective of the digital gap
that exists between the host and home countries, we explore how the differences
and similarities in digital-location advantages between the host and home countries
can moderate the influence wielded by network balance on overseas M&A
innovation quality.
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