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Innovative mergers and acquisitions and the broker regions of
European integration
Michele Aquaroa , Giacomo Damiolib and Balázs Lengyelc

ABSTRACT
Cross-regional mergers and acquisitions (M&A) transfer control and diffuse knowledge across space, which facilitates
the integration of business systems. We analyse about 40,000 cross-regional acquisitions in Europe completed
between 2003 and 2017 and distinguish innovative and non-innovative M&A. Both types of deals cluster into
communities constituted by countries or groups of neighbouring countries. However, an increasing proportion of
deals connect different communities, especially for innovative M&A. More populous and richer regions host more
acquiring and target companies and thus broker communities. Research and development expenditure and skilled
human capital are additional factors favouring brokerage of regions by attracting acquirers.
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INTRODUCTION

Cross-border mergers and acquisitions (M&A) are impor-
tant phenomena of globalization entailing substantial real-
location of economic activities. The global M&A
exceeded US$3 trillion between 2014 and 2018, resulting
in an unprecedented wave in terms of volumes (Massoudi
et al., 2017; Platt, 2018). Intensifying from the 1990s, an
increase in cross-border M&A has been observed between
European Union (EU) member states, with a temporary
decrease around the financial crisis (Rao & Reddy, 2015;
Weitzel et al., 2014; Wigger, 2012). A wide literature
has substantially converged in attributing a relevant role
in the rise of EU M&A activity to legislative and regulat-
ory steps towards EU monetary and economic integration
(Coeurdacier et al., 2009; McCarthy & Dolfsma, 2015;
Moschieri et al., 2014). Thus, interregionalM&Ahas indir-
ect consequences on European competitiveness through the
processes of economic integration (Krugman & Venables,
1990; Rivera-Batiz & Romer, 1991). However, besides

facilitating knowledge transfer and diffusion (e.g.,
Albuquerque et al., 2019), interregionalM&A can also gen-
erate new geographical landscapes of production, including
the spatial concentration of industries (Boschma &Hartog,
2014; Chapman, 2003; Colombo & Turati, 2014; Zade-
mach & Rodríguez-Pose, 2009). Whether M&A spread
more prosperity or rather spur regional inequalities is largely
unknown (Iammarino et al., 2019). Hence, a better under-
standing is needed of what type ofM&A facilitate EU inte-
gration in which regions and what regional characteristics
favour this process.

In this study, we take a network science perspective to
analyse interregional M&A and learn about EU inte-
gration. A network science approach has been useful in
previous research focusing on innovative collaborations
across EU regions to demonstrate that, despite the inten-
sification of international collaborations, the evolution of
innovation systems into an integrated European Research
Area (ERA) is still incomplete (Chessa et al., 2013). Most
innovative collaborations are still spatially bounded and
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fragmented into national innovation systems (Tóth et al.,
2021). Here we compare over time the spatial bounded-
ness of innovative M&A with that of non-
innovative M&A, two types of deals that imply different
transfer of knowledge and control (Colombo & Rabiossi,
2014) and identify regional determinants that help long-
distance transactions across spatially isolated M&A sys-
tems. This allows us to contribute to the literature that
develops a network brokerage perspective for regions
(Martinus et al., 2021; Sigler et al., 2021) by demonstrat-
ing that outstanding broker regions facilitate EU inte-
gration into a unified business area.

To achieve these goals, we investigated a new dataset of
all completed M&A between 2003 and 2017 involving
acquiring and target companies located in the EU, the
UK, and the European Free Trade Association (EFTA)
countries. Using these data, we were able to identify
deals where the target company had a patent portfolio
before completion, which we call innovative M&A. We
then analysed the spatial patterns of innovative and non-
innovative M&A across EU Nomenclature of Territorial
Units for Statistics (NUTS)-2 regions, a regional level fre-
quently used in similar analyses (Colombo &Turati, 2014;
McCarthy & Dolfsma, 2015), to interregional M&A.
Regions were then grouped with network science tools
into communities such that the regions within the com-
munities are densely connected by M&A deals but are
sparsely linked across communities. We then applied
econometric methods to characterize source and target
regions of M&A deals that are brokers between commu-
nities and consequently facilitate economic integration.

Our findings indicate that both innovative and non-
innovative M&A can be grouped into spatially bounded
network communities in which country borders do matter.
However, we found a relevant and increasing proportion of
cross-community deals, especially for innovative M&A.
Overall, we found that more populous and richer regions
are the leading intermediaries across communities. The
intensity of R&D expenditures in the case of innovative
M&A and the presence of a skilled labour force in the
case of non-innovative M&A tend to attract acquirers
that invest across communities of regions and thus further
facilitate European integration through the transfer of
control and knowledge.

LITERATURE REVIEW

This study contributes to ongoing discussions on the broker
role of regions in facilitating economic interactions between
distant actors (Martinus et al., 2021; Sigler et al., 2021).We
investigate processes of spatial transfer of knowledge and
control by looking at interregional M&A and uncover
how hub regions broker the European integration process.
This section reviews previous literature in these domains
and highlights the contribution of the study.

M&A as processes of spatial knowledge transfer
The process of M&A is thought to require strong inter-
actions between the involved companies and third parties

(Caiazza & Volpe, 2015), such as customers, suppliers,
partners and competitors, typically mediated by pro-
fessional experts (Angwin, 2001; Das & Kapil, 2012).
This exchange of control therefore leads to flows of knowl-
edge regarding combinations of management philos-
ophies, business cultures, strategies, goals, working
organizations and technological expertise (Bathelt &
Henn, 2021).

Our aim is to characterize such transfers of control and
knowledge embedded in geographical space and thus bor-
row a spatial learning argument from the fields of economic
geography and international business. This literature pro-
vides an image of the globalized world economy as a set
of locations with ‘local buzz’ (Storper & Venables, 2004)
connected by ‘global pipelines’ (Bathelt et al., 2004). Com-
panies, in particular multinational enterprises, and ulti-
mately people within them, are the key actors shaping
such connections, serving as conduits for multidirectional
knowledge flows between places (e.g., Cano-Kollmann
et al., 2016; Crescenzi & Iammarino, 2017; Iammarino &
McCann, 2013; Song, 2014). While most interactions
take place between geographically close agents, creating in
some cases clusters (or buzz) with especially dense activity,
cross-regional connections (or pipelines) are key to allow
combinations of different knowledge inputs and avoid cog-
nitive lock-in (Boschma, 2005; Giuliani & Bell, 2005).
M&A that involve different locations are an important
tool for building pipelines and, eventually, promoting pro-
cesses of mutual learning and transfer of organizational con-
trol across space (Chapman, 2003).

Empirical evidence for such knowledge transfer by
M&A across space is still limited but growing. Studying
the research and development (R&D) activity of French
firms acquired by foreign companies, Bertrand (2009)
found a positive impact of foreign acquisition on R&D
of local providers of target companies. Bruhn et al.
(2017) documented positive spillovers of inward and out-
ward foreign M&A with regard to the technological
upgrading of Brazilian industries. Albuquerque et al.
(2019) showed using firm-level data from 64 countries
that foreign M&A activities improve the quality of gov-
ernance, valuation and productivity of local competitors
of the target companies. However, there is a lack of under-
standing of how such connections impact economic sys-
tems by bridging locations that would be otherwise
isolated.

A network brokerage approach to interregional
M&A
It is widely documented in the economic geography litera-
ture that the transfer of control across space through
M&A leads to increasing spatial concentration of econ-
omic activities in regional hubs (Ashcroft & Love, 1993;
Colombo & Turati, 2014; Chapman, 2003; Green,
1990). For example, taking a historical perspective,
Boschma and Hartog (2014) documented the role of
M&A activity in the creation of a financial hub in Amster-
dam. Regions emerge as hubs by concentrating control in
urban agglomerations mostly from neighbouring or

288 Michele Aquaro et al.

REGIONAL STUDIES



geographically proximate regions (Böckerman & Lehto,
2006; Rodríguez-Pose & Zademach, 2003; Zademach &
Rodríguez-Pose, 2009). However, these hubs can also
connect regional economic systems by long-distance
M&A.

Here we propose a network brokerage approach to
address the notion that some regions emerge and stand
out as hubs where control and knowledge transfer across
distant places. These locations are gateways that surround-
ing small regions are connected to and that intermediate
flows between their local economy and distant places
(Derudder et al., 2010). More recently, the idea that
such cities, regions, or countries are brokers of network
flows has gained popularity in research on global networks
of organizational control (Martinus et al., 2021; Neal,
2012; Sigler, 2013). Brokers in networks are important
agents that bridge otherwise loosely connected parts of
the network and thus can control flows (the tertius gaudens
orientation) (Granovetter, 1973) and can also facilitate
new connections (the tertius iungens orientation) (Burt,
2004). The growing literature on regional brokerage con-
centrates more on this latter approach by distinguishing
the types of intermediation of brokers zooming into triadic
relations (Gould & Fernandez, 1989). However, broker-
age is at play at more aggregate levels of network structures
as well. For example, brokers can facilitate interaction
across communities (Kwon et al., 2020), the integration
of segregated groups (Stovel & Shaw, 2012), and the mix-
ing of network peripheries with the network core (Juhász
et al., 2020; Pan et al., 2018).

The network brokerage approach allows us to assess
the role of regions in linking otherwise loosely connected
local economic systems. Despite the well-documented
spatial concentration of the M&A process, this role of
M&A interactions has received less attention. This new
approach enables us to contribute to the discussion by ana-
lysing regional characteristics that facilitate brokerage by
attracting investments or by hosting acquirer companies.

Understanding European integration with
interregional networks of M&A
The context of the study is the integration of the European
market that has speeded up by the launch of the Economic
and Monetary Union in 1992 and the introduction of the
euro in 2002. Many studies converge in finding that these
steps, mainly through increasing market size and decreas-
ing transaction costs and political uncertainty, have led to a
rise in cross-border M&A activity and performance
(Coeurdacier et al., 2009; McCarthy & Dolfsma, 2015;
Moschieri et al., 2014). Even in the years following the
financial crisis, market integration continued despite
M&A activity decreased (Weitzel et al., 2014) and the
patterns of M&A activity during the financial crisis did
not deviate substantially from those during periods of
expansions. In sum, M&A intensification go hand in
hand with monetary and economic integration of the
EU and facilitates the transfer of control and knowledge
in the common market (Coeurdacier et al., 2009;
McCarthy & Dolfsma, 2015; Moschieri et al., 2014).

The regional analysis by McCarthy and Dolfsma (2015)
shows a rising geographical spread of deals and connec-
tions with increasingly distant locations, especially because
of an increase in the number of targets in peripheral
regions.

Previous studies take the increase of cross-regional
M&A activity as a sign of growing economic integration
of the European market. However, cross-regional inter-
actions may contribute very differently to knowledge
transfer and economic integration depending on the extent
to which the same regions repeatedly interact between
each other, or, by contrast, many regions evenly interact
with a large number of other regions. In fact, integration
of national business systems into a European area is not
trivial despite the increasing number of international
M&A. For example, the empirical evidence is mixed on
the impact on integration of the ERA, which promotes
an integrated research market with the free circulation of
researchers, scientific knowledge and technology. Some
observers argue that integration efforts of research and
innovation systems have been largely unsuccessful (e.g.,
Chessa et al., 2013; Morescalchi et al., 2015) because
majority of innovative collaboration still remains within
country borders.

In this study, we aim to better understand how regional
brokerage – the tertius iungens orientation – and what type
of regions facilitate integration of the M&A network
across European regions. Our regional brokerage approach
builds on previous results that identified communities of
regions in innovative knowledge production (Chessa
et al., 2013; Tóth et al., 2021). To reflect potential differ-
ences between knowledge-intensive from other M&A,
that can be expected due to distinct investment motiv-
ations (Zademach & Rodríguez-Pose, 2009), we investi-
gate interregional networks of innovative versus non-
innovative M&A. The communities identified on these
networks are non-overlapping groups of regions that are
more densely connected within than across communities
(Blondel et al., 2008; Newman, 2006). Thus, inter-com-
munity M&A represent brokerage by definition because
they bridge otherwise loosely connected parts of the net-
work (Girvan & Newman, 2002) and thereby facilitate
integration of the business system. The framework allows
us to identify regional characteristics as determinants of
regional brokerage in the network by estimating regions
position in the network with their characteristics.

DATA AND METHODS

Data
The analysis is based on a sample of 39,346 acquisitions
completed between 2003 and 2017 where acquiring and
target companies are located in different NUTS-2 regions
of the EU, the UK and EFTA, which includes Iceland,
Lichtenstein, Norway and Switzerland. The data prep-
aration process started with the extraction of 102,896
acquisitions involving a change in the control of the target
company (more than 50% of the shares of the target is
acquired) from Zephyr, a database managed by Bureau
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van Dijk. We then used postal codes to geolocate the com-
panies, assigning them to NUTS-2 regions using the
Eurostat Postcode Directory.1 After discarding 11,256
acquisitions because either the acquiring or the target
company had invalid postcodes, we remained with
35,615 local M&A (target and acquiring companies
located in the same NUTS-2 region of EU or EFTA
countries), 16,679 extra-European M&A (target or
acquiring company located outside EU and EFTA
countries), as well as the 39,346 cross-regional intra-Euro-
pean acquisitions (target and acquiring companies located
in different NUTS-2 regions of EU or EFTA countries)
that we used in the analysis.

The choice of NUTS-2 is dictated by the level of
spatial aggregation of some important variables used in
the regression analysis to measure regional innovation
capabilities, namely the expenditure in R&D and the
availability of skilled human capital, which are available
at the NUTS-2 level of regional disaggregation. Similarly,
data availability supports the choice of using political/
administrative rather than economic/functional criteria
for the spatial disaggregation of countries into regions.
While the former criteria may capture local economic
activities and interactions less accurately than the latter
ones, the lack of a regional disaggregation based on econ-
omic areas is a general problem in regional analysis in
Europe (e.g., Belderbos & Somers, 2015; Bottazzi &
Peri, 2003; Tappeiner et al., 2008).

To distinguish innovative from non-innovative acqui-
sitions, we identified the patent applications of each target
company using data from Orbis Intellectual Property, a
database managed by Bureau van Dijk with information
on companies’ patent applications. We defined an acqui-
sition innovative if the target company made one or
more patent applications in the 20 years before deal com-
pletion. This yields a sample of 4182 innovative and
35,164 non-innovative cross-regional acquisitions. Limit-
ations of patents in capturing innovations are well known
(Hall et al., 2014). For instance, firms may prefer not to
patent their inventions to keep them secret (Hussinger,
2006). Yet, patents have the appealing advantage to
allow identifying technological innovations. Accordingly,
an increasing number of studies relies on patents to track
and analyse innovative M&A based on the idea that the
presence of patents among the assets of the target company
is an important signal of the technological capability of the
target company (Breitzman & Thomas, 2002; Morton &
Shapiro, 2014; Park et al., 2013).

Network structure
To compare the spatial structure of innovative and non-
innovative M&A across European regions, we aggregated
individual M&A at the level of NUTS-2 regions by year
and constructed networks of regions in which the directed
links (or edges) between regions are weighted by the num-
ber of M&A deals. For both networks, we calculate stan-
dard measures of network structure, comparing networks
over the full period as well as by year, documenting the
dynamics of these measures over the 2003–17 period.

We characterize the degree of integration of the net-
work by grouping regions into countries or network groups
named communities and compute the following key
metrics:

. The fraction of cross-country M&A quantified into
foreign edges (i.e., the share of international links
over the total number of links in the network) and
foreign deals (i.e., the share of international deals over
the total number of deals).

. The fragmentation index based on a partition of regions
into groups (or communities) that maximizes the den-
sity of links within groups as compared with the density
of links across groups. A high fragmentation index
means that M&A transactions are concentrated within
loosely connected communities and thus the level of
integration in the whole system is low.

. The share of deals that span network community
boundaries.

To calculate the fragmentation index, we use the Lou-
vain algorithm (Blondel et al., 2008) that partitions
regions by hierarchical clustering. This algorithm uses
information on the network structure to find the best
grouping of vertices (or nodes) – in our case, NUTS-2
regions – into communities by maximizing the density of
the links within communities as compared with the den-
sity of links across communities, a measure called modu-
larity in network science (Newman, 2006). The
modularity Q of the network’s partition can be written as:

Q =
∑K
k=1

Lw
k

L
− k

L

( )2
[ ]

,

where L is the total number of M&A transactions in the
network; Lk is the total transactions of group k; and Lw

k

is the number of transactions within group k. Because
modularity is highly dependent on the size and density
of a network, the comparison of the measure alone from
two networks – such as the innovative M&A network
versus the non-innovative M&A network – can be mis-
leading. Following Sah et al. (2017), we calculated the
fragmentation index of the two networks by dividing Q
by the theoretical Qmax that would be achieved if all
edges were within the communities. Similar values of frag-
mentation would indicate that differences in community
structures are just an artefact of differing network sizes
and densities.

The identification and characterization of these com-
munities allow us to understand how M&A transactions
are fragmented in groups of European regions. Previous
literature on spatial innovative collaboration networks
highlighted that network communities are in most cases
spatially bounded. For example, Chessa et al. (2013) and
Tóth et al. (2021) document that groups of interregional
co-inventor collaboration are bounded by national borders
or groups of neighbouring countries. Therefore, EU
regions grouped into communities of the innovative
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M&A network can be also expected to follow this charac-
teristic spatial pattern.

Estimation strategy to characterize broker
regions
To better understand the drivers behind the integration in
the M&A networks, we regressed network centrality indi-
cators considering the direction, weighting method and
community structure defined in the previous section on
regional characteristics. We apply a fixed-effect panel
regression specified by:

yr,t = bxr,t−1 + mr + dt + 1r,t , (1)

where b is the vector of parameters associated with the
vector of time-varying regional characteristics xr,t−1; mr

is a region-specific time-invariant fixed effect; dt denotes
year fixed effects; and εr,t is the error term. The following
network centrality measures are used as dependent variable
denoted by yr,t for region r (r ¼ 1,… , 288) at year t (t ¼
2003,… , 2017):

. Strength-in characterizes the volume of incoming
M&A transactions. These measures quantify the
attractiveness of a region.

. Strength-out is an indicator of the volume of outgoing
M&A transactions. These indices capture the capacity
of a region to invest somewhere else.

To characterize regions’ brokerage across network
communities, we decompose strength-in and strength-
out measures into the number of deals within and across
communities. As a robustness check, we model the deter-
minants of betweenness centrality of regions with a Heck-
man selection method. For the empirical approach and
results of the betweenness models, see Appendix E in
the supplemental data online.

We use standard regional variables x as in prior litera-
ture on regional determinants of cross-regional M&A
activity in Europe (e.g., Zademach & Rodríguez-Pose,
2009; McCarthy & Dolfsma, 2015). These include popu-
lation (in logs) to measure size effects and per capita gross
domestic product (GDP, in logs) to measure economic
development. Regional innovation capabilities are
measured by R&D intensity (R&D expenditure as a
share of GDP) and the share of scientists and engineers
in the workforce. The effect of business cycle fluctuations
(including the global financial crisis) is modelled through
the unemployment rate. Cost factors complete the specifi-
cation, namely population density, related to congestion
costs and pressure on land prices and rents, and corporate
tax rates. All independent variables come from the Euro-
stat online database, except for the corporate tax rates
which are taken from the Organisation for Economic
Co-operation and Development’s (OECD) online Tax
Database.

The estimation sample is an unbalanced panel due to
the presence of a few missing values in R&D expenditures
and human capital variables implying the loss of 53 region-
year observations. All independent variables enter the
model with one-year lag to reduce simultaneity issues.
Their correlations (see Appendix D in the supplemental
data online) indicate that collinearity is not a problem in
the models. We did not use models accounting for spatial
autocorrelation because they are not appropriate to take
into account the clustering of regions into communities,
since neighbouring and close regions may both fall within
the same as well in a different community of the focal
region. Moreover, standard Lagrange multiplier tests of
the form proposed by Anselin et al. (1996) indicate the
absence of spatial autocorrelation issues in the estimated
models.

RESULTS

Network properties of cross-regional M&A
We start the analysis by aggregating M&A transactions
across pairs of regions over the 2003–17 period to compare
the network of regions generated from innovative deals
with the network generated from non-innovative ones.

Table 1 describes differences in the overall structure of
the two networks. The number of regions included in the
networks is approximately the same. However, the number
of links between regions in the innovative network

Table 1. Networks’ characteristics.

Indicators
Innovative

M&A
Non-innovative

M&A

Scale

Vertices 260 284

Edges 2870 8999

Density (%) 4.262 11.197

Network cohesion

Average path length 2.717 2.147

Clustering 0.253 0.533

Network segregation by countries and region groups

Foreign (edges) 60.6% 66.0%

Foreign (deals) 50.5% 36.2%

Fragmentation (in

communities)

0.342 0.429

Between communities 38.5% 25.7%

Note: Statistics are computed for the networks created by merger and
acquisition (M&A) deals (edges) completed between 2003 and 2017
that connected different NUTS-2 regions (vertices). Directed edges from
the region of the acquirer to the region of the target are weighted by
the number of M&A. Density is the ratio between the number of edges
and the number of possible edges. Average path length is the average
length of the shortest paths connecting every pair of vertices in the net-
work. Clustering measures the probability that the adjacent vertices of a
vertex are connected. Foreign (edges) is the percentage of cross-country
edges over the number of possible cross-country edges. Foreign (deals)
is the percentage of cross-country M&A. Fragmentation is an index that
characterizes the concentration of edges in tightly knit groups of regions
called communities and detected using the Louvain algorithm. Between
communities is the percentage of M&A that connect different commu-
nities. Average path length and clustering are not directly comparable
as they depend on number of nodes and edges.
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(non-weighted) is only 32% of that of the non-innovative
network. This is the result of the smaller volume of inno-
vative deals, which is only 12% of the volume of non-inno-
vative deals. Links and triads in the innovative network are
less likely and paths in the network are therefore longer.
We provide further evidence on the spatial concentration
of cross-regional M&A activity in Appendix A in the sup-
plemental data online.

To illustrate how the networks are fragmented by
country borders, Table 1 reports the percentages of
M&A deals between companies located in distinct
countries and the percentages of interregional edges across
countries. The values indicate that innovative deals are
more international but that these deals occur more fre-
quently between the same region pair such that the frac-
tion of foreign edges is lower in the innovative network
than in the non-innovative network. Moreover, the frag-
mentation index shows that the innovative network is
less fragmented into communities than the non-innovative
network. Conversely, there is a higher percentage of deals
connecting different communities in the innovative net-
work than in the non-innovative network.

In line with previous research focusing on innovative
collaborations (Chessa et al., 2013; Tóth et al., 2021), sub-
stantially yet not completely overlapping spatial commu-
nities emerge in innovative and non-innovative M&A
networks. As shown in Figure 1, large countries or groups
of neighbouring countries constitute these communities.
While national economies of large countries and in some
cases groups of neighbouring countries are the primary
arenas of M&A transactions, deals across communities
are about 27% of all deals. The fragmentation indices are
relatively low in both networks (a frequently applied
threshold to distinguish between low and high modularity
is 0.3; for instance, see Clauset et al., 2004). This suggests
that although network communities resemble spatially
bounded groups of regions, the fraction of transactions
that span country or community borders are high
(especially in the innovative network), and thus can indeed
strengthen the integration of national economies into a
unified European ecosystem.

Figure 2 illustrates patterns of integration by showing
how the main characteristics of both networks have
evolved between 2003 and 2017. To enable the compari-
son of network dynamics, we standardized each variable
by setting the mean over the period to zero and scaling
temporal values by the standard deviation from the mean.

We observed that the scale of M&A transactions
increased over the full period but the years of the financial
crisis. The fragmentation index decreased over this period,
suggesting that the dominance of spatially bounded com-
munities has diminished over time. Integration in the
M&A network occurred in periods of more intense
M&A activity, before and after the financial crisis.
These periods of M&A expansions imply the presence
of more interactions across communities. Following the
financial crisis, innovative M&A restarted connecting
spatial communities faster than non-innovative M&A.
This finding is intuitively confirmed by the trend in the

share of deals connecting different communities (between
communities in Figure 2), with innovative cross-commu-
nity M&A clearly increasing after 2010.

Appendix B in the supplemental data online provides
additional information on the network characteristics
and the community structure. Figure B1 in Appendix B
illustrates that the non-innovative spatial communities
are stable over time, while innovative network commu-
nities are more volatile. Table B1 in Appendix B contains
the raw values of network indicators over the full period.

Regions brokering network communities
M&A transactions are often motivated by access to new
markets and new assets, such as skilled labour and technol-
ogies, and are more likely to occur from developed regions
that have higher volumes of capital to invest. For an over-
view on the dynamics of network positions and hub
regions, see Appendix C in the supplemental data online.
The incoming and outgoing M&A create connections
with other regions, increasing the centrality of the region
in the network. Consequently, when investigating the
determinants of the integrating role of regions, we need
to, first, understand the drivers of incoming and outgoing
M&A deals and, second, distinguish the determinants of
the strength of a region in the local community and in con-
necting different communities; the latter allows regional
attributes related to spatial integration to be distinguished.

Table 2 provides fixed-effect regression models in
which strength centrality is the dependent variable.
Models 1 and 2 investigate centrality in innovative
M&A and models 3 and 4 investigate centrality in non-
innovative M&A; models 1 and 3 investigate outflows
(acquirer regions) and models 2 and 4 investigate inflows
(target regions). The model estimates show that the key
drivers of regional centrality with respect to acquirers are
population and per capita GDP, which have significant
and positive associations for innovative deals and even sig-
nificantly higher estimates for non-innovative deals. In
terms of attracting M&A to target regions, corporate tax
rate has a significant negative effect for both types of
deals, R&D intensity has a significant positive effect
only for innovative deals and per capita GDP has a signifi-
cant positive effect only for non-innovative deals. For non-
innovative deals, the unemployment rate is associated with
significant positive parameter estimates for strength of
both acquirer and target regions.

The results of the models suggest that, in both net-
works, size of regions and economic development drive
cross-regional acquisitions. Yet, the magnitude of the
effects is much stronger for non-innovative than innova-
tive M&A. For innovative M&A, the effect of per capita
GDP on acquisitions of local companies is even not stat-
istically significant. Another important distinction
between the types of deals is that R&D intensity positively
affects acquisitions of local target companies in the case of
innovative M&A but not in the case of non-innovative
M&A. Corporate taxation, by contrast, influences the
attractiveness of target companies in both types of M&A.
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To better understand which regional characteristics
favour bridging across network communities, we decom-
posed strength into a component of M&A within the net-
work community and a component of M&A between
communities. Appendix E in the supplemental data online
provides complementary evidence on the characteristics
that strengthen the role of regions in economic integration
by estimating Heckman selection models on betweenness
centrality. Betweenness centrality alone does not indicate
whether a region bridges spatially bounded communities
because it disregards the community structure of the net-
works. However, it is a fair approximation of such a role
because it captures whether a region is a bridge across tightly
knit parts of the network. Model estimates provide similar
results to those of the fixed effects models on the strength
between communities, further supporting our findings.

Table 3 shows the results of fixed-effect panel
regressions on the decomposed within- and between-com-
munities strength measures. For innovative M&A, regional
determinants of strength centrality within and between
communities differ substantially. Innovative acquisitions
by local companies in regions belonging to the same com-
munities (model 1) depends positively on the population
and per capita GDP of the region of the acquiring company
and negatively on the share of scientists and engineers in the
regional workforce and the corporate tax rate. In contrast,
when looking at innovative M&A connecting different
communities (model 3), only population has a positive sig-
nificant effect. As for the number of acquisitions of regional
targets made by acquirers (model 2), the workforce share of
scientists and engineers and population density are signifi-
cant determinants of the number of deals within the local

Figure 1. Cross-regional networks of innovative and non-innovative mergers and acquisitions (M&A) and their community
structures.
Note: Graphs are created for the networks of M&A deals (edges) completed between 2003 and 2017 that connected different
NUTS-2 regions (vertices). Directed edges from the region of the acquirer to the region of the target are weighted by the number
of M&A deals. Communities are tightly knit groups of regions and are detected using the Louvain algorithm.
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community, negatively affecting the number of deals. In
contrast, targets acquired by companies located in other
communities (model 4) are positively affected by regional
population, population density and R&D intensity while
the corporate tax rate has a significant negative effect.
The difference in the determinants of strength centrality
within and between communities is more nuanced for
non-innovative M&A. Population and per capita GDP
are significant for the connection of regions both within
and between communities, having a significant positive
effect in all models (5–8). The corporate tax rate and unem-
ployment rate respectively have a negative and a positive
effect for the regions of targets acquired by companies
located in both the same and different communities (models
6 and 8), as well as for the regions of the acquirers within
the same community (model 5). The population density
of the region of the acquirer increases M&A between
regions within the same community (models 5), while the
proportion of skilled human capital in the target region
increases the number of deals between different commu-
nities (model 8). Models with alternative measures of
human capital quality such as the share of people with ter-
tiary education and/or employed in science and technology
provided the same results.

In sum, the results of the models indicate that high
population levels in the regions of the acquirer and target

companies facilitate the occurrence of M&A deals that
connect different communities in both networks, and
high levels of economic development in the non-innova-
tive networks. Other characteristics of the region of the
target have a significant role in connecting communities.
Namely, high corporate tax rate reduces the connection
of communities in both networks. The intensity of
regional R&D expenditure and population density posi-
tively influence the connection of regions in different com-
munities in the innovative network, the presence of a
skilled labour force and high unemployment in the non-
innovative one.

DISCUSSION

Despite being an important source of economic inte-
gration in the EU, we find in this study that M&A trans-
actions across European regions are fragmented by country
borders or by groups of neighbouring countries. The
spatially bounded M&A systems follow similar patterns
that were previously found in innovative European collab-
orations (Chessa et al., 2013; Tóth et al., 2021), signalling
that the process of European integration is still incom-
plete. However, our results confirm that intensifying inter-
regional M&A mitigate spatial fragmentation and

Figure 2. Dynamics of networks’ characteristics.
Note: Statistics are computed for the yearly networks created by merger and acquisition (M&A) deals (edges) completed
between 2003 and 2017 that connected different NUTS-2 regions (vertices). Directed edges from the region of the acquirer
to the region of the target are weighted by the number of M&A deals. All characteristics are standardized by subtracting the
average and dividing by the standard deviation in order to make yearly changes comparable across the two networks. Fragmen-
tation is an index that characterizes the concentration of edges in tightly knit groups of regions or communities and detected
using the Louvain algorithm. Between communities is the percentage of deals that connect different communities.
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facilitate the integration of European regions into a unified
economic area (McCarthy & Dolfsma, 2015).

We provide a network brokerage approach to identify
regional attributes that play a critical role in bridging seg-
regated economic systems. In this approach, the broker
regions are those hubs that attract investments or host
acquirers such that M&A transactions bridge otherwise
loosely connected communities. We find that these large
and wealthy regions, sometimes accused of reaping most
benefits from the processes of innovation and globaliza-
tion, not only concentrate economic power by transferring
control from proximate regions (Böckerman & Lehto,
2006; Zademach & Rodríguez-Pose, 2009), but are also
leading European integration by linking distant
communities.

We also show that regions’ potential of brokerage dif-
fers by M&A type. Innovative M&A deals, motivated by
new knowledge access, connect different network commu-
nities to a larger extent than non-innovativeM&A that are
more market oriented. However, foreign innovative deals
are also more concentrated in the same pairs of developed
regions, which is line with geography of innovation litera-
ture that argues for the spikiness of innovation as few
places are suitable for innovation (e.g., Castellani et al.,
2013; Castellani, 2018; Crescenzi et al., 2020). We high-
light that regional R&D expenditure can attract distant
innovative investments across communities and thus
strengthen integration of knowledge-intensive business
environment in the EU. In the case of non-innovative
M&A, the presence of skilled human capital is found

decisive. These results support the idea that policies pro-
moting human capital development and R&D – and
especially those targeted to less developed regions – can
help economic integration by facilitating knowledge trans-
fer between developed and less developed regions.

Our approach on regional brokerage contributes to the
ongoing discussion on how regions bridge otherwise
loosely connected parts of the global economy (Martinus
et al., 2021). Unlike in Sigler et al. (2021) that describe
the diversity of brokerage, our focus is on a specific type
of brokers that link domestic business systems. The
long-distance bridges in the interregional M&A network
transfer massive bodies of knowledge across regions (Bath-
elt & Henn, 2021). Thus, besides facilitating economic
integration in the EU, the broker regions might also act
as gatekeepers between national systems (Breschi &
Lenzi, 2015) and can be important engines of economic
development by enabling novel combinations of knowl-
edge resided in national systems. In this sense, whether
the transaction links complementary knowledge bases is
critical for EU competitiveness and Smart Specialisation
Strategies (Balland et al., 2019; Balland & Boschma,
2021; McCann & Ortega-Argilés, 2015) and requires
further research. Our approach presented here is not with-
out limitations and demands further improvements. First,
we do not consider the direction of knowledge transfer;
hence it is difficult to assess whether M&A means knowl-
edge flow to the target or the source region. The overlap of
patent portfolios of the acquirer and target companies and
subsequent patenting dynamics might allow for inferring

Table 2. Regional fixed-effect models on strength centrality.
Innovative M&A Non-innovative M&A

Regions of: Acquirer Target Acquirer Target
(1) (2) (3) (4)

ln(Population) 4.522*** 1.783** 29.804*** 17.129***

(1.539) (0.808) (10.024) (4.266)

ln(Per capita GDP) 0.998*** 0.355 13.955*** 12.669***

(0.337) (0.290) (2.786) (2.976)

Share of skilled workforce −0.039 −0.041 −0.201 0.193

(0.026) (0.025) (0.149) (0.135)

Intensity in R&D expenditure −0.038 0.157** −0.363 −0.354
(0.062) (0.071) (0.421) (0.327)

Corporate tax rate −0.005 −0.022*** −0.063 −0.110***
(0.010) (0.008) (0.045) (0.037)

Population density −0.000 −0.000 −0.001 −0.005
(0.001) (0.001) (0.006) (0.006)

Unemployment rate −0.002 0.004 0.100** 0.149**

(0.007) (0.007) (0.049) (0.059)

Observations 4102 4102 4102 4102

Regions 277 277 277 277

Log-likelihood −6190.226 −6021.901 −12,805.570 −12,516.857
Note: Strength centrality is the yearly number of cross-regional outgoing (incoming) mergers and acquisitions (M&A) from (to) the region of the acquirer
(target) between 2003 and 2017. All models control for year-specific effects. Robust standard errors are shown in parentheses. *p<0.10, **p<0.05 and
***p<0.01.
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Table 3. Regional fixed-effect models on strength centrality within and between communities.
Innovative M&A Non-innovative M&A

Within communities Between communities Within communities Between communities

Regions of: Acquirer Target Acquirer Target Acquirer Target Acquirer Target
(1) (2) (3) (4) (5) (6) (7) (8)

ln(Population) 2.250*** 0.657 2.272** 1.126** 20.558*** 14.089*** 9.246** 3.040*

(0.783) (0.491) (1.002) (0.505) (7.665) (4.045) (4.608) (1.826)

ln(Per capita GDP) 0.657*** 0.241 0.341 0.114 11.361*** 10.303*** 2.593*** 2.367**

(0.243) (0.200) (0.223) (0.169) (2.599) (2.165) (0.998) (1.075)

Share of skilled workforce −0.054*** −0.049*** 0.015 0.008 −0.148 0.054 −0.054 0.139***

(0.019) (0.017) (0.024) (0.016) (0.128) (0.138) (0.099) (0.045)

Intensity in R&D expenditure 0.039 0.067 −0.077 0.090** −0.178 −0.254 −0.185 −0.100
(0.034) (0.048) (0.048) (0.042) (0.326) (0.275) (0.178) (0.102)

Corporate tax rate −0.011* −0.007 0.007 −0.015*** −0.064* −0.070** 0.001 −0.041**
(0.006) (0.005) (0.006) (0.005) (0.033) (0.027) (0.026) (0.020)

Population density −0.001 −0.001*** 0.001 0.001*** −0.011* −0.012 0.010 0.007

(0.001) (0.001) (0.001) (0.000) (0.006) (0.010) (0.010) (0.005)

Unemployment rate 0.003 −0.001 −0.006 0.005 0.111** 0.111** −0.011 0.038*

(0.006) (0.005) (0.005) (0.004) (0.048) (0.045) (0.017) (0.020)

Observations 4102 4102 4102 4102 4102 4102 4102 4102

Regions 277 277 277 277 277 277 277 277

Log-likelihood −5031.470 −4912.412 −4269.129 −3984.580 −12,098.370 −11,630.053 −9027.746 −8787.463
Note: Strength centrality is the yearly number of cross-regional outgoing (incoming) mergers and acquisitions (M&A) from (to) the region of the acquirer (target) between 2003 and 2017. Communities are tightly knit groups
of regions detected using the Louvain algorithm. All models control for year and regional fixed effects. Robust standard errors are shown in parenthesis. *p<0.10, **p<0.05 and ***p<0.01.

296
M
ichele

A
quaro

et
al.

REG
IO
N
A
L
STU

D
IES



directions of knowledge transfer across regions. Second,
generalizability of these results on regional brokerage in
other context like collaborations in patents and scientific
publications, in different M&A categories (e.g., indus-
tries), or in other macro regions and different time periods
is not clear and calls for further investigations. Third, indi-
vidual M&A transactions might be looked at more in
detail to better understand what types of deals bridge
economic systems and what are their local consequences
for subsequent economic dynamics. Finally, to better
reflect the divide between more and less developed regions
in the network, the brokerage approach should be further
developed for example by considering core/periphery
structures (Juhász et al., 2020).
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