The use of tax havens by multinational enterprises in business clusters: A
cross-country and firm-level analysis

ABSTRACT
This paper examines the use of tax havens by MNEs located in business clusters versus their
non-cluster counterparts. We extend knowledge-based theory to construct a number of
empirical hypotheses that are tested using dichotomous choice models. The firm-level dataset
covers 21,389 MNEs from 5 OECD countries during the years 2009-2017. We find evidence
that MNEs who are part of a business cluster have 14.9 percent to 23.7 percent higher likelihood
of engaging in tax haven activity compared to MNEs who are not part of a business cluster.
This association continues to hold whilst controlling for other important factors that drive tax
haven FDI. Additional insights suggest that technological sophistication and firm size can
impact the magnitude of the correlation between MNEs in business clusters and their tax haven
activity. The findings of this paper shed more light on the use of tax havens among MNEs, and
hold theoretical and managerial relevance.
Keywords: tax havens, business clusters, firms’ location choice, transfer pricing, international
finance and taxation.
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1. INTRODUCTION
This paper explores the interplay between the effects of industrial clusters and the likelihood of
owning tax haven subsidiaries by multinational enterprises. The use of tax havens is a pervasive
activity of international business. According to OECD (2019), the base erosion and profit
shifting cost countries around 100 - 240 billion USD annually, which is the equivalent to 4 -10
percent of the global corporate income tax revenue. Due to the complexity of the international
tax regime, MNEs are able to take advantage and exploit mismatches of the tax treatment of
instruments, entities or transfers across countries in order to artificially shift profits into
locations where little or no real economic activity takes place ( Eden, 1998; Rohlin, Rosenthal
& Ross, 2014). In paralell with a critical rise in transfer pricing activities, the topic of business
clusters is receiving increased attention from policy makers and researchers (Porter, 1998;
Porter & Miranda, 2009; Staber, 2010; Zamparini & Lurati, 2012; Prospris & Driffield, 2016).
Agglomerated economies play a prominent part of the value chain and have a significant impact
upon economic activity (Porter, 1998). Extant literature suggests that cluster membership has a
significant effect on firm internationalization through access to collaborative networks and
resources (Porter, 1998; Zucchella, Palamara, & Denicolai, 2007; Amdam, Lunnan, Bjarnar &
Halse, 2020). However, academic insights on the effect of business clusters on MNEs’ tax
haven activity has so far received less attention.
In this paper, we investigate whether MNEs who are located in a business cluster are more
tax aggressive (via the use of tax havens) relative to a set of MNEs who are not classified as
being part of a business cluster. We adopt knowledge-based theory (Grant, 1996; Hoskisson et
al., 1999; Maskell, 2001; Wiklund & Shepherd, 2003; Lazzeretti & Cinti, 2006) to explain why
firms in business clusters are better placed to use tax havens compared with firms from outside
business clusters. The intra-cluster cooperation in localization regions spreads knowledge
among cluster firms, resulting in learning and demonstration effects (Anderson & Narus, 1990;
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Jankowska, Götz & Główka, 2017; Du and Vanino, 2020). We argue that cooperation, which
manifests itself in networking, fosters knowledge exchange and knowledge creation among
cluster members. As a result, firms who are part of a cluster can rapidly learn from each other
about tax haven investments specifically and internationalization generally.
For the construction of the agglomeration measure, we draw on the cluster literature
(Audretsch & Feldman, 1996, Porter, 1998; Porter & Miranda, 2009), which considers
geographical location and industry to determine whether a MNE is part of a business cluster.
The intersection of the two dimensions provides an intuitive perspective on peer groups
(Baptista, 2000). In terms of tax haven use, we measure a firm’s likelihood to use tax havens
by tracking MNEs’ subsidiaries, including ones located in tax havens (Lee, Dobiyanski, &
Minton, 2015). The disaggregated firm-level data provides information on location and industry
of every parent MNE, thereby enabling us to identify a firm’s presence inside or outside a
business cluster. The dataset also allows us to detect the whole network of subsidiaries, owned
and used by each MNE on annual basic.
Utilising a large dataset of 50,711 observations of MNEs from five countries (Austria,
Belgium, Germany, France and UK) during the years 2009-2017, we find that MNEs who are
part of a business cluster have 14.9 percent to 23.7 percent higher likelihood of engaging in tax
haven activity compared to MNEs who are not part of a business cluster. In addition, we show
that factors such as technological sophistication and firm size can positively impact the
relationship between business clustering and tax haven utilization.
This paper contributes new evidence to the literature in several dimensions. First, to the
best of our knowledge, this paper is among the first of its kind to examine the link between
MNEs in business clusters and their tax haven activity. The finding complements knowledgebased theory, pointing out the facilitating role of geographical proximity for knowledge access
among firms operated in similar industrial sectors. Then, it brings more favourable conditions

3

for cluster firms to engage in tax haven use, compared with non-cluster firms. Second, we
exploit an exhaustive and large-scale sample of MNEs from a group of five countries. This will
add richness and robustness to our findings and bring more comprehensive generalization.
The remainder of this paper is set out as follows. In the next section, we will discuss
theory and hypotheses. In Section 3, information on data, variables, empirical models and
descriptive statistics will be described. The empirical results will then be presented in Section
4. Finally, we provide the discussion and conclusion to this research.
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2. THEORY AND HYPOTHESES
Knowledge-based theory (Grant, 1996; Hoskisson et al., 1999; Maskell, 2001; Wiklund &
Shepherd, 2003; Lazzeretti & Cinti, 2006) considers knowledge as the most crucial strategic
resource to ensure sustainable differentiation and competitive advantages of organizations.
According to Porter and Miranda (2009), knowledge environment is the nature of a business
cluster and is one of the cluster-specific factors. We utilise this theoretical framework and
extend it to derive our hypotheses related to business clusters and tax haven use. We speculate
that knowledge environment forms distinctive conditions for MNEs that are part of a business
cluster compared to MNEs that are not part of a business cluster. Besides, the existing literature
highlights firm-specific factors such as level of technology (Desai et al., 2006; Dyreng et al.,
2008; Taylor, Richardson & Lanis, 2015; Jones & Temouri, 2016) and firm size (Jones &
Temouri, 2017), which are important in explaining transfer pricing activity via tax havens. We
focus on these two factors to examine whether those factors can moderate the relationship
between MNEs in business clusters and their tax haven use. The theoretical framework we use
is presented in Figure 1.
(Insert Figure 1 here)
The following sub-sections present our main theoretical contributions, which focus on
the cluster-specific factor (knowledge environment) and some moderating factors
(technological sophistication and firm size).
2.1. Intra - cluster cooperation: Toward knowledge-based theory of a cluster
Industrial clusters are geographically proximate groups of inter-connected firms and associated
institutions in a particular field, linked by commonalities and complementarities (Porter, 2000,
p. 254). One of the distinguishing features of a business cluster is the co-existence of
competitive relations and cooperative relations between cluster actors (Porter, 1998). Firms in
clusters are often confronted with intensive competition, forcing them to engage in learning
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processes and to enhance their performance continuously (Porter & Miranda, 2009). Rosenfeld
(1997) argue that former companies in business clusters are initially fierce competitors of each
other and new immigrant firms. However, co-located firms quickly realize that it is difficult to
maintain any secrecy for long, as they are born and raised in the same “schools” (Rosenfeld,
1997, p.20). That creates a general climate of understanding and trust (Swann & Prevezer, 1996;
Prospris & Driffield, 2016). Competing firms in business clusters then collaborate with each
other for common goals, and function as networks within a particular geographical space
(Archibugi & Pianta, 1992; Gulati, 1999; Jankowska, Götz & Główka, 2017). Social interaction
from a geographical region leads to the imitation behaviour for decisions (Swann and Prevezer,
1996). For example, Kelchtermans, Neicu and Teirlinck (2020) reveal that spatially
agglomerated firms are likely to rely on the choices of their peers to make their own decisions
with regards to R&D tax exemptions. Thus, business clusters are conducive to an intra-cluster
cooperation among cluster members, fostering a self-reinforcing mechanism.
The intra-cluster cooperation in business clusters brings favourable conditions for
cluster entities to promote knowledge spillovers (Fritsch & Lukas, 1999; Abukabarr & Mitra,
2017). According to Jankowska, Götz & Główka (2017, p.187), there are two critical
dimensions of a business cluster, including “spatial proximity” and “relational proximity”. The
spatial dimension favours contacts and fosters cluster entities to interact in both formal and
informal settings (Nam, Manchanda, & Chintagunta, 2007; Isaksson, Simeth & Seifert, 2016).
The relational dimension allows co-located firms to exchange information, especially
uncodified knowledge (Du & Vanino, 2020). These two dimensions foster social capital in
business cluster, and then reinforce agglomeration externalities, mainly through imitation,
cooperation, competition and personnel relations (Almeida & Kogut, 1999; Debruyne &
Reibstein, 2005; Gort & Konakayama, 1982; Leary & Roberts, 2014; Laursen, Masciarelli &
Reichstein, 2016). Furthermore, two critical dimensions of a business cluster form a basis for
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the effective creation of new knowledge among cluster entities. In particular, the process of
knowledge creation emerges from the effective exchange and sharing of knowledge resources
among members (Jabbour & Mucchielli, 2007; Li & Bathelt, 2018). In business clusters, a
group of independent firms take similar activities of locational economies. However, individual
organisations are heterogeneous entities loaded with the tacit, specific and complex knowledge
about market opportunities, products and services (Cohen and Levinthal, 1990). The learning
possibilities for a firm are not homogeneous across supply chain partners (Isaksson, Simeth &
Seifert, 2016). When such asymmetrical knowledge is exchanged in business clusters, the
process of sharing ideas and knowledge is facilitated. Firms are prompted to learn from other
actors, leading to the creation of new knowledge over time. A truly operating cluster
continuously enhances its knowledge base, thereby enabling cluster members to possess higher
strategic flexibility and faster response to market changes compared to outsiders (Curado,
2006). Put it another way, companies outside clusters are less likely to have a supportive
environment to transfer information and create new knowledge quickly and freely compared to
their cluster counterparts.
(Insert Figure 2 here)
In the context of business clusters and the use of tax havens, we contend that the intracluster cooperation of business clusters spreads knowledge among cluster members and they
can learn quickly about double benefits from business clusters and tax havens. Cluster entities
are offered multi-cluster advantages, including flexibility advantages (high mobility of labour
and other resources), efficiency advantages (lower costs, including transaction costs), and
innovation advantages (knowledge spill overs) (Porter & Miranda, 2009). Tax havens enable
MNEs to receive massive reduction in tax liabilities (Jones and Temouri, 2016; Jasiniak &
Kozinski, 2017). The knowledge environment in business clusters allows cluster members to
perceive that it is in their best interest to combine spatially transferable intermediate production
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generated in business clusters with at least some immobile factor endowments in tax havens
(lower tax rates or zero tax rates). This leads to our first hypothesis:
Hypothesis 1. MNEs who are part of a business cluster are more likely to own a tax haven
subsidiary compared to MNEs who are not part of a business cluster.
2.2. Factors moderating the effect of business clusters
Level of technological sophistication
A large part of the success of business clusters is usually attributed to high level of technology
and innovation (Porter & Miranda, 2009). Porter (1998) highlights that technology and
innovation form the heart of a business cluster. We propose that there is a big gap in the
likelihood of owning tax haven subsidiaries between technological intensive MNEs in business
clusters and those with lower level of technology, and the gap for cluster MNEs is bigger than
that for non-cluster MNEs. This is for the following reasons.
First, MNEs with high level of technology are the highest-potential members in business
clusters to engage in tax haven activities, as they possess high levels of intangible assets such
as rights, trademarks, patents, licences and sub-licenses (Dyreng et al., 2008, Jones and
Temouri, 2016). Many studies are devoted to demonstrating that there are strong incentives for
high technology firms to engage in transfer pricing via tax haven subsidiaries. Desai et al (2006)
find that the demand for tax haven operations is likely to grow for US companies with high
R&D to sales ratios. Dischinger and Riedel (2011) reveal that subsidiary locations with lower
level of corporate tax rates have higher level of intangible assets. Taylor, Richardson and Lanis
(2015) point out that intangible assets are key drivers for firms to obtain tax benefits via transfer
pricing aggressiveness. In other words, MNEs possessing valuable intangible assets are ideal
candidates for profit shifting via tax havens.
Second, the role of hierarchical position in a business cluster allows technological firms
to be able to more easily recognize their capacity to engage in tax haven use, compared to

8

members with lower level of technology. In business clusters, the cooperative constellation is
intensified as the cooperation takes place not only among firms, but also among R&D
institutions, support organisations, and regional government (Boschma, 2005; Johannessen,
2009). It should require less effort for firms with high technological sophistication to absorb
knowledge outcomes from other members. Moreover, business clusters exert highest effects on
firms with high technology and innovativeness as they are the core part of the network (Tether,
2002; Simmie, 2002). Regarding the geographical proximity dimension, Porter (1998) argues
that innovation dynamics in clusters are stimulated by local competition and peer pressure
among firms, suggesting that firms within clusters are aware of their peers’ activity, and, by
extension, initiatives. Storper and Venables (2004) highlight the facilitating role of location for
knowledge access in such a bounded geographical setting. As a result, firms with high
technological sophistication are likely the first members in business clusters to access
information and engage in knowledge spillovers (Pittiglio & Reganati, 2015). Hence,
technological intensive MNEs are aware of their suitability to own tax haven subsidiaries in
their operation. They then quickly learn the internationalisation practice and financial strategies
from other cluster members, right after the knowledge transfer takes place. Put it another way,
cluster firms with higher level of technology and innovation are normally in a more
advantageous position than cluster firms with lower level of technology and innovation to use
transfer prices to channel profits to low tax jurisdictions.
In sum, we argue that technological sophistication is one of the factors impacting the
magnitude of the correlation between business clusters and tax havens. As such, we have:
Hypothesis 2. The effect of a firm’ technological sophistication on the use of tax havens is
stronger for MNEs, who are part of a business cluster compared to MNEs, who are not part of
a business cluster.
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Firm size
Evidence has shown that firm size has significant effect on the degree of internationalization
(Marco & Francesco, 1997). Parallel to that, the literature widely recognizes the important role
of large enterprises in the growth of business clusters (Hansen, 1992; Porter & Miranda, 2009,
Du and Vanino, 2020). Large firms in business clusters have advantages on enhanced learning
that leads to a non-random improvement in performance (Maskell, 2001). In this paper, we
argue that there is a big gap in the likelihood of using tax havens between larger MNEs and
smaller MNEs in business clusters, and the gap for cluster members is larger than that for MNEs
outside business clusters. This is for the following reasons.
First, larger firms are much more experienced than smaller firms to engage in activities
for minimising tax liabilities. The growth in business clusters often challenges young and small
firms as they have to compete with both existing players and new firms (Wennberg & Lindqvist,
2010; Fontagne et al., 2013). Cluster entities are also subject to strong competition from other
places due to the fact that business clusters grow into international markets (Porter & Miranda,
2009). Wever and Stam (1998) point out that business clusters evolve over time through
adaptation to market fluctuations. Thus, firms in business clusters are required to continuously
adapt to broader changes. In addition, smaller firms are often kept far away from formal cluster
governance arrangements, thereby limiting their role in business clusters (Porter & Miranda,
2009). Instead, large MNEs or giants are at the core. A study conducted by the Université
Pierre-Mendès-France and the Reverdy Associés consultancy reveals that small firms in
business clusters often find it challenging to involve in cluster projects (Hilber & Voicu, 2013).
As a result, there is a possibility that smaller firms in business clusters do not acquire as much
as information and knowledge as larger firms do. The fierce competition, broader changes and
hierarchical position in business clusters help larger firms to accumulate more experience, but
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likely to refrain smaller firms from taking risks to use aggressive strategies, especially in the
initial phase.
Second, a common barrier to small firms in business clusters is “lack of seed capital”
(Porter & Miranda, 2009, p.16). For example, small businesses often face major problems in
securing long-term external finance. Empirical evidence has shown that external financiers
such as banks, building society or venture capital companies often find it more uncertain to
finance small companies than to large companies, driving up the costs of handling the financial
transaction for small organizations (Williamson, 1981; Nooteboom, 1993). The financial cost
increases also implies that financiers will be exposed to risks. The consequences of the high
risks and the high costs can cause financiers restrain from supporting small businesses
(Winborg & Landström, 2001). The lack of capital makes small firms in agglomerated regions
more challenging to develop and grow, compared to large firms. In addition, financial capital
plays a crucial role in firms’ internationalization process (Freixanet & Renart, 2020). Due to
financial burdens, it is much more difficult for smaller enterprises than larger establishments to
gather sufficient resources to build operational capability (Capello & Nijkamp, 2009). Smaller
entities in business clusters therefore prioritize to establish their businesses rather than engaging
in tax haven utilization which normally costs a huge amount of funds.
For these reasons, we propose that firm size play a role in the association between MNEs
in business clusters and their use of tax havens. As such, we propose hypotheses 3 as follows:
Hypothesis 3. The effect of firm size on the likelihood of owning a tax haven subsidiary is
higher for MNEs, who are part of a business cluster compared to MNEs, who are not part of a
business cluster.
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3. DATA, VARIABLES, AND EMPIRICAL MODEL
3.1. Data
All data in this research is secondary in nature and collected from the commercial firm-level
database ORBIS by Bureau van Djik, which is the world's leading comparable data resource.
This database provides the richness of various data such as financial information, location and
subsidiaries at the company level. This allows us to identify every MNE’s foreign subsidiaries,
including tax haven locations. Furthermore, this dataset enables us to identify location and
industrial classification for each parent MNE. As a result, we can track MNEs’ presence inside
or outside business clusters. The unbalanced firm-level dataset holds 50,711 observations of
MNEs from five OECD countries (Austria, Belgium, Germany, France and UK) during the
years 2009-2017. There are some rationales behind the choice of the five research sites. First,
institutional arbitrage is likely to be not significant for MNEs included in the sample as they
are all from West Europe countries specifically and OECD generally. The second reason relates
to information availability and economic relevance. We base on available business cluster maps
and lists from government websites to identify recognized business clusters in each nation. Such
research sites will provide a laboratory well-suited to examine our research questions.
Dependent variable: classifying tax havens
Our dependent variable is a binary variable, equals 1 if a MNE has at least one subsidiary
located in a tax haven, and 0 otherwise. In the literature, there are a number of different lists
available to define which jurisdictions are denoted as tax havens (Hines & Rice, 1994; Desai et
al., 2006; Jones & Temouri, 2016; Tax Justice Network, 2018). We take a conservative
approach in classifying tax havens and focus on “dot tax havens” (Hines & Rice, 1994; Jones
& Temouri, 2016) where the use of them is mostly to do with tax avoidance. This way can
exclude some jurisdictions such as Ireland and Switzerland where investments might go there
for conventional FDI motives or real economic activity. For this reason, the list of tax haven
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locations utilized in this paper consists of 51 jurisdictions. For the full list of tax haven
locations, see Table 1.
Independent variable: Identifying business clusters
Our independent variable is a binary variable, equals 1 if an MNE is located in a recognized
business cluster, and 0 otherwise. We draw on the cluster literature and consider the definition
of industry clusters with two main dimensions, including geographical proximity and industry
specialization (Hannan & Freeman; 1977; Audretsch & Feldman, 1996; Porter, 1998; Delgado,
Porter, & Stern, 2014; Kelchtermans, Neuicu & Teirlinck, 2019).
Based on the business cluster maps and lists available from government websites
(Appendix B), we establish a three-stage procedure to identify business cluster firms. First, we
detect reference cities for each business cluster. Second, we match NACE industrial codes
(industrial activity classification as defined by Eurostat) for industry specialization of each
business cluster. Third, we combine reference cities and NACE codes to obtain a list of cluster
firms. After that, we are able to detect non-cluster firms in the dataset. This way is compatible
with quantitative econometric analysis developed therein.
Explanatory variables
The explanatory variables in our analysis are obtained from annual accounts data in ORBIS for
each multinational to capture firm age, firm size (measured by turnover as proposed by Graham
& Tucker, 2006), technological sophistication (measured by the ratio of intangible assets over
total assets (IATA) as proposed by Jones & Temouri, 2017), number of foreign subsidiaries,
and cashflow. Those variables are discussed in the work by Jones and Temouri (2016) as
determinants of tax haven FDI. We adopt the conventional way of defining a MNE, namely as
a company that owns at least 10 percent of a subsidiary located abroad (UNCTAD, 2019).
Furthermore, we base on the NACE two-digit industry codes which are defined by Eurostat to
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identify the industrial sectors in which each multinational operates. The detailed descriptions
of variables are shown in Table 1.
(Insert Table 1 here)
3.2. Empirical models
We estimate probit models and run a number of specifications that revolve around five
unbalanced panel data models.
Hypothesis 1 about the use of tax havens by MNEs located in a business cluster is tested
using an equation in the following form:
(1) Tax Haveni,t = α + ß0 Clusteri +Σ ß1 Firmi,t+ Σ ß2 Sectors,i + timet + countryc + εi,t
where the index “i” refers to “Firm”, “s” refers to “Sector”, “t” refers to “Time”, and “c” refers
to “Country”. The dependent variable Tax Haveni,t is binary proxy variable for the use of tax
havens, equals 1 if the company has at least one subsidiary in tax havens and 0 otherwise. The
variable Clusteri in equations is dummy variable, equals 1 if a MNE is a cluster firm, and equals
0 otherwise. ß0 is the coefficient of primary interest as it quantifies the impact of being located
in business clusters on a firm’ presence in tax havens. The vector Firmi,t captures a number of
firm characteristics such as firm age, firm size, technological sophistication, number of foreign
subsidiaries, and cash flow. The vector Sectors,i includes sector dummy variables at two-digit
NACE level as proposed by Eurostat definition. The sector dummy variable is divided into six
categories, including “High technology manufacturing”, “High/Medium technology
manufacturing”,

“Medium/Low

technology

manufacturing”,

“Low

technology

manufacturing”, “Knowledge intensive services” and “Less knowledge intensive services”, in
which “Low technology manufacturing” is chosen as the base group. For detailed descriptions
of NACE codes for the categorizations of the industrial sectors, see Table 1. The variables timet
and countryc are time and countries dummies, to account for business cycle and countries
effects. The time dummy variable covers a research period from the year 2009 to the year 2017.
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The country dummy variable is classified into five categories, namely “Austria – AT”,
“Belgium – BE”, “Germany – DE”, “France – FR” and “the UK – GB”, and ε represents the
error term.
Extending the above benchmark specification, the modelling for testing hypotheses 2
on the moderating effect of technological sophistication is as followed:
(2) Tax Haveni,t = α + ß0 Clusteri + Σ ß1 Firmi,t + Σ ß2 Sectors,t + ß3 Clusteri ´ IATAi,t + timet
+ countryc + εi,t
For hypothesis 3 on the moderating effect of firm size, the following augmented
specification is used:
(3) Tax Haveni,t = α + ß0 Clusteri + Σ ß1 Firmi,t + Σ ß2 Sectors,i + ß3 Clusteri ´ Sizei,t + timet +
countryc + εi,t
We then include two interaction terms (business cluster with technological
sophistication and firm size) into specification (4) to verify the correlation between business
clusters and tax havens, and the moderating effects of technological sophistication and firm
size. The modelling is as followed:
(4) Tax Haveni,t = α + ß0 Clusteri +Σ ß1 FSAi,t + Σ ß2 Sectors,i + ß3 Clusteri ´ IATAi,t + ß4
Clusteri ´ Sizei,t + timet + countryc + εi,t
3.3. Descriptive statistics
Table 2 gives information of a breakdown of MNEs’ countries of origin. In total there are
21,389 MNEs from five countries, in which 3,194 MNEs are located in business clusters. UK
holds the largest percentage of cluster MNEs. Specifically, of the 4,825 MNEs from the UK,
43.92% locate in identified business clusters. Whilst, the smallest proportion belongs to Austria
where only 4.79% of MNEs locates in identified business clusters. This compares with 13.28%
in Germany, 15.47% in Belgium, and 22.54% in France. 5,188 MNEs out of 21,389 MNEs
have at least one subsidiary in a tax haven. UK has the biggest number of MNEs with tax haven
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subsidiaries, taking up 29.73% of the sample, followed by France, occupying 29.08% of the
sample. The figures for Austria, Germany and Belgium are 3.61%, 17.98%, and 19.60%
respectively.
(Insert Table 2 here)
Table 3 provides descriptive statistics for variables included in our analysis. The panel
data holds 62,048 observations of an unbalanced panel of firms for the period 2009 to 2017. As
indicated, about 14.57% of the firm year observations are identified in business clusters. With
regards to the tax haven dummy variable, 24.99% of the firm year observations are set equal to
1. As for firm age, the average age of each firm is 36.97 years old with a standard deviation of
31.49. In terms of firm size, as proxied for by turnover, the average firm is creating sales equal
to exp (10.99), which measured in thousands of dollars is equal to approximately 59.3 million
USD. The variable IATA (Intangible assets over total assets), which we use to proxy the
technological sophistication is on average 0.05 with a standard deviation of 0.11. Each MNE
has on average 19.55 foreign subsidiaries with a standard deviation of 70.90. In terms of cash
flow, the average firm is possessing cash flow equal to exp (8.43), which measured in thousands
of dollars is equal to approximately 4.6 million USD. Each MNE has on average 1.54 tax haven
subsidiaries with a standard deviation of 7.87. Due to missing values, there are some drops in
the number of observations for firm size (Turnover), technological sophistication (IATA) and
NACE codes, thereby reducing the number of observations after running regressions from
62,048 observations to 50,711 observations. All monetary values in the dataset are in thousands
of US dollars. Hence, we use United States GDP Deflator in 2018 (Trading Economics, 2019)
to deflate monetary values.
(Insert Table 3 here)
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Table 4 reports the correlation matrix between all of the variables used in our analysis.
The matrix shows that the correlations between our variables are weak, ranging from (0.0202)
to 0.5577. Therefore, multicollinearity is not a problem.
(Insert Table 4 here)
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4. EMPIRICAL RESULTS
Table 5 reports the results for equations (1)-(4). Column (1) corresponds to the benchmark
specification; Column (2) exhibits the results of the interaction between business cluster and a
firm’s technological sophistication; Column (3) shows the results of the interaction between
business cluster and firm size. Column (4) presents the results with both interaction terms
(business cluster with technological sophistication and firm size). For each variable, three rows
of numbers are displayed. The first row presents the coefficient, the following shows the
standard error, and the final row shows the p-value related to the variable statistical
significance. The results report marginal effects.
(Insert Table 5 here)
In all specifications, the coefficients of the business cluster variable are positive and
significant at 1 percent level. The coefficients estimate for the effect of business clusters are in
the range of 0.149- 0.237, implying that being located in business clusters increases the
probability of using tax havens to transfer prices by 0.149-0.237. The outcomes also show
strong support for our contention that business clusters provide cluster firms with knowledge
environment to learn from each other and they are inclined to engage in tax haven activity to
minimize tax liabilities. Hypothesis 1 is therefore strongly supported.
Turning to firm-specific characteristics, all coefficients for the variables firm age, firm
size, technological sophistication (IATA), no. of subsidiaries, and cash flow are statistically
significant. The coefficients of firm age range from 0.000131 to 0.000286, indicating that
mature firms are more likely to engage in tax haven activity than start-up firms. The coefficients
of firm size (turnover) range from 0.00272 to 0.00326, meaning that a 10% growth in turnover
raises the likelihood of tax haven presence by around 0.272%-0.326%. The coefficient of
technological sophistication (IATA) is 0.0397-0.0570, showing that a 10% increase in the
IATA ratio leads to increase in tax haven utilization by around 3.97%-5.70%. The coefficients
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of no. of foreign subsidiaries hover around 0.00180-0.00207, showing that MNEs who have a
higher number of foreign subsidiaries are more likely to manage larger tax haven networks.
The coefficients of cashflow are in the range of 0.00587-0.00669, meaning that a 10% increase
in cash flow raises the likelihood of tax haven presence by around 0.587%-0.669%.
With regards to industrial sectors, the coefficients for high technology manufacturing
dummy and knowledge service dummy variables are positive and significant at 1 percent level.
The outcomes correspond to the findings suggested by Jones & Temouri (2016) that
technologically intensive manufacturing and knowledge MNEs have greater propensity of
owning a tax haven subsidiary than less technologically intensive MNEs.
To explore the impact of technological sophistication, the corresponding interaction
term is included in the regression. The results are presented in column (2). The positive and
significant coefficient of the interaction term at 1 percent level indicates that hypothesis 2 is
strongly supported. The coefficients of the interaction term indicate that the effect of
technological sophistication is 4.30%-6.19% higher for MNEs, who are part of a business
cluster than for MNEs, who are not part of a business cluster. The result justifies the contention
that MNEs possessing valuable intangible assets are ideal candidates for profit shifting, and the
role of hierarchical position in a business cluster allows technological firms to be the most
suitable players to engage in tax haven utilization.
Graph A1 (Appendix A) visualizes the margins of tax haven utilization by technological
sophistication. As level of technological sophistication rises, the effect of level of technological
sophistication on cluster MNEs increases steadily. Whereas, the effect on non-cluster firm
slightly increases in accordance with the increase in level of technological sophistication.
To explore the impact of firm size on the relationship between business clusters and the
use of tax havens, the corresponding interaction terms are included in the regressions. The
coefficient of the interaction term of the business cluster variable with firm size in column (3)
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is significant at 1 percent level. The coefficients of the interaction term indicate that the effect
of firm size is 0.0690%-0.308% higher for MNEs who are part of a business cluster than for
MNEs who are not part of a business cluster. As such, there is a clear support for hypothesis 3.
In addition, we visualize the margins of tax haven utilization by firm size. Graph A2
(Appendix A) illustrates the marginal effects of firm size on the relationship between business
clusters and the use of tax havens. As firm size increases, there is a positive effect on MNEs,
who are part of a business cluster, while there is little effect on MNEs, who are not part of a
business cluster.
Robustness Tests
To examine the strength of our findings, we adopt two approaches as robustness checks to our
baseline models. First, we repeat specification 1- 4 using poisson models. Accordingly, the
dependent variable is no longer measured by tax haven dummy variable. Instead, we utilize a
count variable which sums the number of tax haven subsidiaries owned by a parent firm. This
count variable is discrete in nature and does not include negative values. Second, we lag our
explanatory variables (Turnover, IATA, number of foreign subsidiaries, and cashflow) for one
period to reduce any possibility of simultaneity bias.
(Insert Table 6 here)
By using the different measure for the use of tax haven (Number of tax haven
subsidiaries owned by each multinational), the conclusion for the main hypothesis drawn from
the probit models continues to hold – MNEs in business clusters are more likely to manage tax
haven utilization. The poisson coefficients on the business cluster variable suggests that other
factors being equal, the number of subsidiaries in tax havens established by MNEs within
business clusters is nearly 1.416-1.766 times higher than the number of subsidiaries in tax
havens established by MNEs outside business clusters.
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With regards to moderating factors including technological sophistication and firm size,
the coefficients for interaction terms between business clusters and technological
sophistication, and between business cluster and firm size are significant at 1 percent level, that
strengthen our argument about the moderating role of firm size and level of technological
sophistication on the correlation between business cluster MNEs and their use of tax havens. In
general, the results provide strong robustness check for the main proposed hypotheses related
to the link between MNEs in business clusters and their use of tax havens.
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5. DISCUSSION AND CONCLUSION
Our analysis shows that MNEs who are part of a business cluster are more likely to own a tax
haven subsidiary than MNEs from outside of a business cluster. In particular, we find that
MNEs who are part of a business cluster have 14.9 to 23.7 percent higher likelihood of engaging
in tax haven activity compared to those MNEs who are not part of a business cluster. Our results
suggest that the role of business clusters is far from insignificant in firms’ tax haven activity
specifically and firms’ investment decisions generally. The findings show some implications
for both policy makers and managers.
Implications for managers
The outcomes of this paper reveal that business clusters play a crucial role in MNEs’ location
choices of investment. Co-located firms are sufficiently physically close to maintain frequent
interactions, interdependent relations and closer linkages. As a result, clusters normally by its
very nature offer environment facilitating knowledge transfers (Leonard & Sensiper, 1998).
Clusters have become a key mode of economic co-ordination and focus of government policies
across the world. Notwithstanding business clusters often bring favourable conditions for
companies to reap multiple benefits, tax affairs are the most core parts in financial strategy
(Knight, 2012; Katz, Khan & Schmidt, 2013; Jones & Temouri, 2016). Firms are always keen
on cutting costs to a minimum and tax-cutting is one of the most common cost-cutting types
for firms (Baldwin & Krugman, 2001; Oquero, 2019). It is highlighted that a lower tax bill
made possible by the use of tax havens gives MNEs a competitive advantage (Jones & Temouri,
2016). However, if MNEs follow abusive tax policies, MNEs might catch policy makers’
attention. If policy makers consider tax haven use by MNEs a revenue risk; and if they consider
the relationship between tax haven use and business clusters to be firmly established, they will
highly entail a more cautious approach to MNEs in business clusters. At that time, cluster MNEs
would suffer huge burden due to strict measures from authorities. MNEs therefore had better
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have effective strategies and suitable tax payment to reap multiple benefits not only from
business clusters but also from tax havens.
Implications for policy makers
It is estimated that approximately a third of international trade happens across national
boundaries within the same corporate groups, rather than between separate MNEs (Tax Justice
Network, 2019). Policy makers are often in very difficult position in dealing with tax avoidance
issues. The critical rise of tax abusive cases highlights many loopholes in the current tax
legislation to manage businesses. It does appear that policy makers increasingly take action
with more cautious approaches to tax avoidance schemes by companies. For instance, policy
makers evenly impose higher corporate tax rates or ungenerous allowances on companies to
deter tax avoidance (Kim & Jang, 2018). That would become a huge burden on a majority of
companies’ shoulders, thereby deterring investment and even worsening the global economies.
However, if policy makers do not put pressure on MNEs, the world has to suffer huge losses to
tax avoidance activities. Therefore, relevant policies should be in order to improve the general
anti-avoidance provisions, and to build an imputation providing strong incentives for firms to
pay the full statutory tax rates on all reported profits. The outcomes of this paper highlight that
firms within business clusters have higher propensity to engage in tax haven activity. Therefore,
policy makers could consider specific transparency requirements or closer regulation for cluster
firms. Effective policies need to not only bring strong incentives for cluster firms to follow the
rules, but also to foster cluster development through inward investment.
Besides, the outcomes of this paper confirm that the effects of business clusters on the
use of tax havens can be moderated by some firm specific covariates such as technological
sophistication and firm size. Particularly, the effect of technological sophistication and firm
size on the likelihood of owning a tax haven subsidiary is stronger for MNEs, who are part of
a business cluster compared to MNEs who are not part of a business cluster. That reveals
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specific types of MNEs in business clusters which are more aggressive in shifting profits via
tax havens. This paper therefore is to discuss evidence that will help rationalize the criteria and
suggestions for the design and implementation of differentiated policy measures for MNEs.
Limitation and future research
As far as we know, this is the first cross-country, firm-level study to elaborate tax haven activity
of MNEs, who are part of a business cluster. However, our research does have some limitations
that future researchers may be able to address. First, we base on recognized business clusters
maps and lists from government websites or literature. Then we base on two criteria including
reference cities and NACE codes to identify cluster and non-cluster firms. This way might not
capture the whole presence of MNEs within and outside business clusters. Future research may
shed light on this, by looking at smaller samples or by taking advantage of other data sources
to more specifically identified cluster firms and non-cluster firms in the sample. However, the
use of recognized business clusters maps and lists is still a major contribution to ensure that the
coverage of firms within and outside clusters is quite precise and accurate. Second, in this paper,
we have used data for a set of five countries which are representative for Europe countries
specifically and OECD countries generally. Our analysis may only reflect the phenomenon in
the developed world. Future research in this area can extend the analysis beyond OECD
countries to reveal broader trends in developing countries. Given the widespread use of tax
havens by MNEs, this paper opens up a new line of enquiry in terms of research that investigates
the role of business clusters and tax havens in IB. There are a number of interesting questions
that the literature is silent on.
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TABLES
Table 1
Variables and Measures
Variable name

Measures

Source

Tax haven definitions
Tax havens

Business clusters definitions
Cluster firms
Non-cluster firms
Firm characteristics
Log Turnover

Age
Intangible fixed assets
Total assets
Log Cashflow

Number of Foreign subsidiaries
Industry activity classification
High technology manufacturing
Medium/High technology manufacturing
Medium/Low technology manufacturing
Low technology manufacturing

Andorra, Anguilla, Antigua, Aruba, Bahamas, ORBIS
Bahrain, Barbados, Barbuda, Belize, Bermuda,
Botswana, British Virgin Islands, Brunei Darussalam,
Cayman Islands, Cook Islands, Curacao, Cyprus,
Dominica, Ghana, Gibraltar, Grenada, Guatemala,
Guernsey, Hong Kong, Isle of Man, Jersey, Lebanon,
Liberia, Liechtenstein, Luxembourg, Macao,
Macedonia, Malaysia, Marshall Islands, Mauritius,
Monaco, Montserrat, Nauru, Netherlands Antilles,
Panama, Saint Kitts and Nevis, Saint Lucia, Saint
Vincent, Samoa, San Marino, Seychelles, Singapore,
Turks and Caicos Islands, UAE, Uruguay, and
Vanuatu.
Dummy variable (equals 1) indicating that a MNE is ORBIS
located in a recognized business cluster.
Dummy variable (equals 0) indicating that a MNE is ORBIS
not located in any recognized business cluster.
The natural log of turnover. Turnover is listed in the
Balance Sheet account and defined as Total Operating
Revenue.
The age of a firm calculated since the year the
company was incorporated.
Intangible assets are listed in the Balance Sheet
account.
Total assets refer to total amount of assets owned by
companies.
The natural log of cash flow. Cash flow is a financial
variable listed in cash flow statement. It equals to the
net amount of cash and cash-equivalents.
The total number of foreign subsidiaries identified for
the parent firm.

ORBIS

ORBIS
ORBIS
ORBIS
ORBIS

ORBIS
Eurostat

Nace 2-digit codes: 21, 26.
Nace 2-digit codes: 20, 27, 28, 29, 30.
Nace 2-digit codes: 19, 22, 23, 24, 25, 33.
Nace 2-digit codes: 10, 11, 12, 13, 14, 15, 16, 17, 18,
31, 32.
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Knowledge Intensive services

Nace 2-digit codes: 50, 51, 58, 59, 60, 61, 62, 63, 64,
65, 66, 69, 70, 71, 72, 73, 74, 75, 78, 80, 84, 85, 86,
87, 88, 89, 90, 91, 92, 93.
Nace 2-digit codes: 45, 46, 47, 49, 52, 53, 55, 56, 68,
77, 79, 81, 82, 94, 95, 96, 97, 98, 99.
Austria (AT), Belgium (BE), Germany (DE), France ORBIS
(FR) and UK (GB) (ISO countries codes).
Year of sample period: 2009-2017.
Eurostat

Less knowledge intensive services
Country
Time

Table 2
MNEs’ country of origin
Country
Number
of MNEs

%
sample

Austria
Belgium
France
Germany
United Kingdom

1,421
3,713
5,999
5,431
4,825

6.64
17.36
28.05
25.39
22.56

Total

21,389

100

Table 3
Descriptive statistics
Variables
Business cluster
Tax havens
Firm age
Firm size (Ln turnover)
Technological sophistication (IATA)
No. of foreign subsidiaries
Ln cashflow
No. of tax haven subsidiaries
NACE code
Year

of Number
MNEs
business
clusters
153
494
720
424
1,403

of %
of Number of % of sample
in sample
MNEs with
tax havens

3,194

N
62,048
62,048
62,044
54,863
60,765
62,048
62,048
62,048
61,989
62,048

Mean
0.1457259
0.2499194
36.97671
10.99293
0.0507865
19.5502
8.431642
1.546109
47.47521
2013.051
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4.79
15.47
22.54
13.28
43.92

187
1,017
1,509
933
1,542

3.61
19.60
29.08
17.98
29.73

100.00

5,188

100.00

S.D.
0.352834
0.4329697
31.49614
2.28624
0.1187724
70.90621
2.266983
7.876677
21.04212
2.318284

Min
0
0
0
-8.246447
-.4145658
1
-8.246447
0
1
2009

Max
1
1
653
19.72982
0.9616124
2045
17.62002
418
96
2017

Table 4

Variables
1.0000

(1)

1.0000
1.0000

1.0000

1.0000

Correlation Matrix

(1) Tax haven
0.3640
0.0073

0.2918

0.1708

0.0987

0.3461

(6)

(2) Business cluster (BCL)
0.0499
0.1099

-0.0202

0.2108

0.2231

(5)

(3) Firm age
0.1759

0.0820

0.1127

0.5577

(4)

(4) Firm size (Ln Turnover)
0.1148

0.1824

0.2478

(3)

(5) Technological sophistication (IATA)

0.3627

0.1718

(2)

(6) No. of foreign subsidiaries

0.3193

1.0000

(7) Cash flow

(7)

1.0000
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Table 5
Probit analysis of dots tax haven results (Marginal effects).
Dependent variable: Tax haven dummy variable

(1)

(2)

(3)

(4)

Business cluster

0.231***

0.237***

0.192***

0.149***

(S.E)

(0.00921)

(0.00968)

(0.0170)

(0.0165)

(P-value)

0.000

0.000

0.000

0.000

Firm age

0.000139***

0.000146***

0.000131***

0.000286***

(S.E)
(P-value)

(0.000381)
0.000

(0.000384)
0.000

(0.000380)
0.000

(0.000897)
0.009

Firm size (Ln Turnover)

0.00323***

0.00325***

0.00272***

0.00326***

(S.E)

(0.000756)

(0.000763)

(0.000796)

(0.000807)

(P-value)

0.000

0.000

0.000

0.000

Technological sophistication (IATA)

0.0414***

0.0570***

0.0412***

0.0397***

(S.E)

(0.00815)

(0.00964)

(0.00812)

(0.00880)

(P-value)

0.000

0.000

0.000

0.000

No. of foreign subsidiaries

0.00206***

0.00207***

0.00201***

0.00180***

(S.E)

(0.000581)

(0.000589)

(0.000614)

(0.000708)

(P-value)

0.000

0.000

0.000

0.000
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Ln Cashflow

0.00669***

0.00661***

0.00647***

0.00587***

(S.E)

(0.000798)

(0.000801)

(0.000792)

(0.000770)

(P-value)

0.000

0.000

0.000

0.000

Business cluster ´ Technological sophistication (IATA)

0.0619***

0.0430***

(S.E)

(0.0186)

(0.0169)

(P-value)

0.001

0.000

Business cluster ´ Firm size

0.00308***

0.000692***

(S.E)

(0.00129)

(0.000994)

(P-value)

0.010

0.009

High technology manufacturing dummy

0.0191***

0.0199***

0.0177***

0.0121**

(S.E)

(0.00621)

(0.00645)

(0.00616)

(0.00579)

(P-value)

0.002

0.002

0.004

0.038

High/ Medium technology manufacturing dummy

0.000435

0.000455

0.000864

0.00136

(S.E)

(0.00528)

(0.00516)

(0.00528)

(0.00486)

(P-value)

0.932

0.930

0.987

0.779

Medium/ Low technology manufacturing dummy

0.00231

0.00283

0.00244

0.00118

(S.E)

(0.00568)

(0.00558)

(0.00566)

(0.00532)
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(P-value)

0.684

0.611

0.666

0.825

Knowledge intensive service dummy

0.0390***

0.0412***

0.0373***

0.0289***

(S.E)

(0.00473)

(0.00481)

(0.00470)

(0.00430)

(P-value)

0.000

0.000

0.000

0.000

Less knowledge intensive service dummy

0.0145***

0.0148***

0.0139***

0.00921**

(S.E)

(0.00451)

(0.00449)

(0.00448)

(0.00417)

(P-value)

0.001

0.001

0.001

0.022

Year dummy

Yes

Yes

Yes

Yes

Country dummy

Yes

Yes

Yes

Yes

Observations
50,711
50,711
50,711
50,711
Notes: Each column reports a separate probit regression. The dependent variable is whether a MNE own a tax haven subsidiary. Year dummies and
Country dummies are unreported for brevity. Turnover and cash flow are entered as their natural logarithms. Standard errors are provided in
parentheses. The p-values are presented in italic form. *, **, and *** indicate whether the results are statistically different from zero at the 10%, 5%,
and 1% significance levels, respectively.
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Table 6
Poisson regression of the number of tax haven subsidiaries
Dependent variable: No. of tax haven subsidiaries

(1)

(2)

(3)

(4)

Business cluster (BCL)

1.416***

1.456***

1.766***

1.715***

(S.E)

(0.0691)

(0.0697)

(0.0972)

(0.121)

(P-value)

0.000

0.000

0.000

0.000

Firm age

0.0135***

0.0134***

0.0133***

0.0133***

(S.E)

(0.000892)

(0.000892)

(0.000890)

(0.000965)

(P-value)

0.000

0.000

0.000

0.000

Firm size (Turnover)t-1

0.00563

0.00511

0.0155***

0.0132***

(S.E)

(0.00398)

(0.00398)

(0.00444)

(0.00452)

(P-value)

0.157

0.199

0.000

0.004

Technological sophistication (IATA)t-1

0.0854*

0.290***

0.0939*

0.231***

(S.E)

(0.0487)

(0.0676)

(0.0487)

(0.0696)

(P-value)

0.079

0.000

0.054

0.001

Ln cashflowt-1

0.0236***

0.0240***

0.0260***

0.0258***

(S.E)

(0.00389)

(0.00389)

(0.00392)

(0.00392)

(P-value)

0.000

0.000

0.000

0.000

No. of foreign subsidiariest-1

0.000145***

0.000150***

0.000148***

0.000151***

(S.E)

(0.000296)

(0.000297)

(0.000296)

(0.000297)

(P-value)

0.000

0.000

0.000

0.000

Business cluster ´ Technological sophistication (IATA)t-1

0.399***

0.268***

(S.E)

(0.0912)

(0.0974)

(P-value)

0.000

0.006
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Business cluster ´ Firm sizet-1

0.0289***

0.0230***

(S.E)

(0.00565)

(0.00606)

(P-value)

0.000

0.000

High technology manufacturing dummy

0.0181**

0.0177**

0.0154**

0.0156**

(S.E)

(0.153)

(0.153)

(0.153)

(0.153)

(P-value)

0.036

0.035

0.040

0.036

High/ Medium technology manufacturing dummy

0.00494**

0.00259**

0.000683**

0.00275**

(S.E)

(0.117)

(0.117)

(0.117)

(0.117)

(P-value)

0.047

0.050

0.050

0.050

Medium/ Low technology manufacturing dummy

-0.130

-0.114

-0.124

-0.114

(S.E)

(0.127)

(0.127)

(0.126)

(0.126)

(P-value)

0.304

0.369

0.327

0.364

Knowledge intensive service dummy

1.294***

1.309***

1.312***

1.319***

(S.E)

(0.0987)

(0.0986)

(0.0985)

(0.0985)

(P-value)

0.000

0.000

0.000

0.000

Less knowledge intensive service dummy

0.447***

0.460***

0.457***

0.464***

(S.E)

(0.102)

(0.102)

(0.102)

(0.102)

(P-value)

0.001

0.001

0.001

0.001

Constant

1.828***

1.867***

1.987***

1.979***

(S.E)

(0.117)

(0.118)

(0.121)

(0.122)

(P-value)

0.000

0.000

0.000

0.000

Year dummies

Yes

Yes

Yes

Yes

Country dummies

Yes

Yes

Yes

Yes

Observations

49,516

49,516

49,516

49,516

Notes: Each column reports a separate poisson regression. The dependent variable is a count variable which sums the number of tax haven
subsidiaries owned by a parent firm. Year dummies and Country dummies are unreported for brevity. Turnover and cash flow are entered as their
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natural logarithms. Firm size (Turnover), technological sophistication, no. of foreign subsidiaries and cash flow are lagged for one period.
Standard errors are provided in parentheses. The p-values are presented in italic form. *, **, and *** indicate whether the results are statistically
different from zero at the 10%, 5%, and 1% significance levels, respectively.
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FIGURES
Figure 1
Theoretical framework

Figure 2
Intra-cluster cooperation and knowledge environment in business clusters
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APPENDIX A
Predictive margins of the use of tax havens by and technological sophistication and firm
size.
Graph A1: Technological sophistication

Graph A2: Firm size
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APPENDIX B
Business clusters maps and lists references.
Country

Map/ Lists

References

Websites

Austria

Map

ABA Invest in Austria https://investinaustria.at/en/research(2019)
development/clusters.php

Belgium

List

France

Map

European
Cluster
Collaboration
Platform
(2019)
France Clusters – Mapster
(2018)

Germany

Map

The UK

Map

https://www.clustercollaboration.eu/c
luster-list

https://www.clustercollaboration.eu/n
ews/france-clusters-publishes-itsmapster-2018
Clusterexzellenz
in https://www.clusterplattform.de/CLU
Deutchland (2019)
STER/Navigation/Karte/SiteGlobals/
Forms/Formulare/EN/karteformular.html
BRES ONS data, IHS https://www.mckinsey.com/~/media/
Global Insight, World mckinsey%20offices/united%20kingd
Industry Service (2014)
om/pdfs/web_industrial_revolutions_
final.ashx

Graph B1: Austrian business clusters map

Source: ABA Invest in Austria (2019)
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Graph B2: Belgium business clusters map

Source: European Cluster Collaboration Platform (2019)

Graph B3: French business clusters map

Source: France Clusters – Mapster (2018)
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Graph B4: German business clusters map

Source: Clusterexzellenz in Deutchland (2019)
Graph B5: UK business clusters map

Source: BRES ONS data, IHS Global Insight, World Industry Service (2014)
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