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The aim of the study is the identification of a formal macro-regional transport and logistics cluster and its development trends
on a macro-regional level in 2007-2011 by means of the hierarchical cluster analysis. The central approach of the study is based on
two concepts: 1) the concept of formal and informal macro-regions, and 2) the concept of clustering which is based on the similarities
shared by the countries of a macro-region and tightly related to the concept of macro-region. The authors seek to answer the question
whether the formation of a formal transport cluster could provide the BSR a stable competitive position in the global transportation
and logistics market.

Keywords: Baltic Sea Region (BSR), hierarchical cluster analysis (statistics), location quotient, macro-region, transport and logistics
1. Introduction

Regionalisation and globalisation tendencies have brought about the expansion of new forms of
active economic integration on the macro-regional level, among these new forms there is also the macro-
regional concept for regional development (EC, 2013, 2).

The intensification of international cooperation within the Baltic Sea Region (BSR) started with the
launching of the European Union Strategy for the Baltic Sea Region in early 2009. Numerous projects and
clusters (StarDust, SmartComp, Transbaltic, etc.) dealing with regional growth helped to achieve a certain
level of coordination and complementarity across the countries around the Baltic Sea.

The purpose of this paper is to examine the potential of the BSR for formal cluster development in
distribution, maritime and transport and logistics sectors (transport and logistics field) on the macro-
regional level. The urgency of the topic is conditioned by the fact that the driven clustering process within
macro-regional cooperation shifts the BSR towards becoming a virtual macro-region formation. Macro-
regional policy, in its turn, tends to be associated with the identification of macro-regional clusters, which
provide a basis for the development of informal forms of cooperation (Herrschel, 2009, 280). Thus, the
central approach of the study is based on two concepts.

e The concept of formal (bounded) and informal (virtual) macro-regions.

e The concept of cluster, which is based on the similarities shared by the countries of a macro-

region and tightly related to the concept of macro-region.

The authors examine the BSR as a virtual macro-region (which is informal and non-
institutionalized), established through the shared cluster policy objectives, and try to answer the main
question of the research — can the formation of a formal transport cluster provide the BSR a stable
competitive position in the global transport and logistics market? Kabashkin (2014) points out that in order
to establish a region as a key component in global logistics networks, it is necessary to envision the strategic
positioning of the region within the context of the overall global logistics networks.

The study is based on the cluster approach as an analytical tool of the BSR macro-regional policy
for the transport and logistics (T&L) field for the identification of its formal and informal nature. In the
authors’ opinion, the process of informal clustering prevails in today’s macro-regional cooperation.
Informal clustering implies realisation of macro-regional projects on the level of collaboration only among
business partners. On the one hand, this applied strategic clustering approach contributes to the creation of
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a competitive business environment, while on the other hand, it may affect the competitiveness (as well as
quality) of the macro-regional T&L system as an international supply chain — the supply chain is as strong
as its weakest link. The involvement of countries in international projects varies within the region (Finland,
Sweden and Baltic Sea Germany are the most active countries in contrast to Norway and Baltic Sea Russia).
Thus, one of the problems of cluster approach is concentration on well-performing regions (Diimmler and
Thierstein, 2002, 11). Another tendency is the formation of new clusters, which eliminates the use of present
regional resources.

As it can be seen, the concept of “cluster” is tightly related to the concept of “macro-region”, which
is based on the similarities shared by the countries of the region. Below, the authors provide a brief review
of literature on clusters and establish some general concepts.

2. Previous studies

In recent years, regional economic integration has been given a fresh impetus in specialised literature
and academic publications. Numerous papers are devoted to the outcomes of the “two-dimensional”
regional economic policy, namely to (1) regional economic integration at the national level (Boronenko
and Zaibote, 2011; Ivanov, 2009; Magomedov, 2011 ef al.); and (2) regional economic integration at the
international (macro-regional) level (Bialasiewicz et al., 2013; Garanti et al., 2014; Hettne and S6derbaum,
2000; Dubois et al., 2009 and others). The particularity of the macro-region lies in the character of
international cooperation, which can be simplified, for example, through the countries’ membership in a
certain regional grouping or, vice versa, it can be complicated in case of its absence (i.e. the Baltic Sea, the
Danube, the Adriatic and lonian regions). The quality of engagement in the collaboration process may vary
significantly as, according to the gravity model of trade, the presence of physical border can significantly
limit the international business activity.

Bialasiewicz et al. (2013) examine European macro-regional policies as a threshold in between
internal territorial cooperation and external cross-border cooperation, which goes beyond the EU external
borders and engages its closest neighbourhood. The authors of the paper have adopted some basic principles
of regional cooperation and applied these to macro-regional cooperation.

Herrschel (2009) studies the formal and informal nature of regions and highlights that business
clusterings are informal because they are largely a personality-based form of cooperation, which may be
potentially dangerous. Herrschel names at least three reasons why it may be so: (1) it has an informal
character, which (2) as a rule is time-limited, and (3) it tends to be outside the government hierarchy.

On the basis of these approaches, the BSR’s active business clustering policy is of informal
character. The region relies on the distribution of the network participants within numerous clusters, which
are often episodic in character (StarDust, SmartComp, Transbaltic, etc.). The regions based on this type of
clustering policy can be considered non-institutionalised or informal; they are brought together through the
shared policy objectives.

A formal region (as well as cluster) is based on a state’s rigid regulation; it has a fixed structure and
territory. In the authors’ opinion, a formal T&L macro-cluster is of major importance in the creation of a
competitive macro-regional cluster of formal character. Herrschel (2009) has shown that formal and
informal regions can produce negotiated, relatively stable and effective relationships.

Macro-regional/international clusters have been successfully established in the maritime sector.
Wijnolst et al. (2003) discuss the need of creating a continent-wide cluster in the EU maritime sector,
assuming that the maritime sector in Europe might benefit from this organisational form. Macro-regional
maritime clusters are in many respects forerunners, especially in environmental technologies. These clusters
also share common challenges, such as increasing production and labour costs, a combination of which
could bring competitive advantage for the whole region in the future (Karvonen, 2012;Laaksonen and
Makinen, 2012, 101). Contrary to the maritime sector, railway (due to territorial and infrastructural
limitations) and especially road transport lack macro-regional clustering experience — the cluster policy in
road transport and logistics is mainly implemented at the national level (Taina, 2012; Laaksonen and
Makinen, 2012; Nezerenko et al., 2015).

As to Russian research experience, Ivanov (2009) has examined macro-regions as a functional area
of the international economic integration at the macro- and mega-regional levels of the global economic
system, which contributes to the formation of countries into aggregation and/or international clusters, which
share common geo-economic and geo-strategic interests as well as resources, which lead to a favourable
development of the international trade and business. Logistics cluster holds a special place in the cluster
structures. Magomedov (2014) has sought to study the nature of the logistics cluster and compared it with
the logistics system. The analysis shows that the signs of the cluster and the logistics system are almost
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identical. Magomedov has pointed out that the formation of other clusters depends on the logistics cluster
development and that in regional clustering (logistic integration of territories), the development of transport
infrastructure is determinative.

Analysis of the literature shows that regional economies (implemented at national or international
levels) can achieve practical benefits by employing the concept of clusters (Boronenko and Zaibote, 2011;
Garanti et al., 2014). The authors suggest that in order to provide a stable competitive position of the BSR
in the global T&L market, the formal and informal character of macro-region must coincide.

3. Methodology

The geographical coverage of the study is the BSR, which consists of eight EU countries and two
non-EU countries: Denmark, Estonia, Finland, Baltic Sea Germany (BSG), Latvia, Lithuania, Baltic Sea
Poland (BSP), Sweden, Norway and Baltic Sea Russia (BSR).

The methodological and practical contribution of the research lies in identifying the development
dynamics of the BSR’s T&L field towards a formal macro-regional cluster with the help of HCA on the
basis of a ‘Specialisation’ criterion. The authors suggest that identification of formal clusters of countries
may increase the efficiency of the policy-making process in T&L and give further macro-regional
development a proper direction. The research structure is presented below (Fig. 1).

Identification of the BSR and its T&L filed

=

Data collection

121

Verification

=

Conclusions

Figure 1. Research structure

Within the paper the authors use the term “clustering” in two meanings: (1) clustering as a way of
collaboration in macro-regional projects and (2) clustering as a statistical technique.

Jucevicius and Puidokas (2007), Stejskal (2011), Danjko and Kuzenko (2012), Garanti and Zvirbule-
Bérzina (2013) analyse the application of methods for cluster identification. The most widespread method
is the input-output analysis, which due to the limited statistical data turns out to be unsuitable for current
research. In practice, the measurement of the clusters’ performance is a very complicated task because the
data necessary for the analysis of the various variables influencing the performance of a cluster are not
always available (Prause, 2014).

The methodology used for the analysis of the BSR as a macro-regional cluster is based on
quantitative methods (statistical analysis, hierarchical cluster analysis).Statistical data on the cluster
indicator “Specialisation” (known as Location Quotient, or LQ) have been collected from Cluster
Observatory databases. LQ, can be calculated on the basis of different measures of economic activity.
Cluster Observatory uses employment data for identifying regional clusters, comparing the proportion of
employment in a cluster category of a region/country to the total employment in the same region/country
to the proportion of the total European employment in the given cluster category to the total European
employment. Thus LQ says that if a region is more specialised in a specific cluster category than the overall
economy across all regions is likely to indicate that the economic effects of the regional cluster have been
strong enough to attract related economic activity from other regions to this location, and that spill-overs
and linkages will be stronger. (European Cluster Observatory)

There is considerable disagreement in scientific literature about the minimum LQ necessary to
identify the specialisation of a region in the particular industry (Garanti and Zvirbule-Bérzina, 2013, 96).
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The authors follow the methodology of Cluster Observatory, according to which the measure needs to be
at least 2 to conclude that the region/country is specialised in a certain sector.

The analysis covers the BSR’s T&L field, which consists of (1) distribution sector (wholesale and
retail sale), (2) maritime sector (fishing, aquaculture, manufacture of cordages, tanks, containers, etc.), and
(3) T&L sector (land and water transport, shipbuilding, warehousing and storage, etc.). Taking into account
that statistical data were not available for some countries, the time frame of the research are the years 2007—
2011.

For the identification of formal micro-, meso- and single T&L clusters, hierarchical cluster analysis
(HCA) has been applied. The analysis was conducted by means of the SPSS software using Ward’s method,
which allows forming clusters on the basis of LQ dynamics (Z-scores of the real values were used within
the HCA) as a criterion that minimises the total within-cluster variance.

Clustering is a widespread technique of analysis in regional studies, which helps to identify
inequalities within macro-regions (Humphries, 2007, Hernandez et al., 2009; Mimis, 2013; Nezerenko et
al., 2015).The idea of hierarchical clustering lies in the identification of each object initially as a single
cluster (or, in this case, country). Then, in multiple iterations, the two nearest clusters are merged into a
bigger one — a T&L micro-cluster. Meso-clusters emerge at the second stage of HCA, when two adjacent
micro-clusters merge into a bigger one. After a few iterations, the algorithm reaches the final cluster
structure — a single T&L cluster. Dissimilarities between countries are shown as dendrograms according to
the number of steps in cluster formation.

The overlapping of the formal and the informal natures of the BSR has been determined by using
comparative analysis.

4. Findings

The current research is partly based on a previous study by Nezerenko et al. (2015), which showed
that “formal” clusters can be formed on the basis of handled cargo volumes by the BSR within road, rail
and maritime sectors. In the present study, the authors expand the formal cluster formation technique on
the indicator LQ used by the European Cluster Observatory (see Appendix) for ranking the regions’
potential in the formation of clusters.

The figure below (Fig. 2) presents the average LQ in three sectors for 10 countries of the BSR in the
period 2007-2011.
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Figure 2. Average LQ in distribution, maritime and T&L sectors for 10 countries of the BSR, 20072011

Source: European Cluster Observatory database

From the macro-regional perspective, the BSR demonstrates significant specialisation in maritime
sector due to Baltic Sea Poland, Lithuania, Latvia, Norway and Estonia (their average LQ is 2.43).
According to the mapping carried out in the course of the MarChain project, the maritime cluster of the
BSR comprises the total of 11,900 companies with 211,500 employees (Karvonen and Heikkild, 2013, 2).
The second and the third places belong to T&L and distribution sectors (with LQ of1.54 and 1.07,
respectively).

The economic base theory argues that if the LQ for an industry is greater than 1, it is assumed that
the region exports the products from that industry. Distribution, maritime and T&L sectors, in that respect,
support the international trade of the BSR countries, which, in turn, can activate or, vice versa, restrain the
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BSR’s transport and economic activity (Nezerenko et al., 2015). Considering that the T&L field
demonstrates the highest total number of employees, which is 2 million (Cluster Observatory) within all
fields of economy in the region, it can be argued that it forms the economic basis of the BSR.

Further, the authors carry out HCA for mapping the dynamics of micro- and meso-clusters within
T&L field sectors.

4.1. Distribution sector

The distribution sector within and among micro-clusters formed at the first stage of HCA by Estonia,
Norway and Latvia on the one hand, and Denmark, Sweden and Baltic Sea Germany on the other,
demonstrates similarities in the dynamics of their development. These micro-clusters are separated by
relatively high LQ and moderate tendencies of its fluctuations during the analysed period (Fig. 3).
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Figure 3. Dendrogram for the average LQ of the BSR distribution sector, 2007-2011(Transform values: Z-scores by case)

Source: The authors’ calculations based on the European Cluster Observatory data

Lithuania does not compose any cluster at the earlier stages of the HCA. As shown in Figure 2,
Lithuania demonstrates not only the highest LQ, but the highest rate of its positive dynamics in the BSR.
The LQ of Finland and Baltic Sea Poland is too low, varying between 0.69 and 0.82. At the first stage,
Baltic Sea Russia becomes detached from all other countries with its LQ and also development dynamics,
and joins the second weakest micro-cluster of Finland and Baltic Sea Poland at the second stage. In terms
of meso-clusters, these countries show the modest potential of the sector development towards cluster
specialisation.

4.2. Maritime sector

At the very first stage three clusters were formed (Fig. 4).

e The cluster of Sweden, Baltic Sea Russia, Denmark, Baltic Sea Germany and Finland.
e The cluster of Estonia, Norway, Latvia and Lithuania.

e The micro-cluster of Baltic Sea Poland.

Dendrogram using Ward Method
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Figure 4. Dendrogram for average LQ of the BSR maritime sector, during 2007-2011 (Transform values: Z-scores by case)

Source: The authors’ calculations based on the European Cluster Observatory data
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A comparison of all three micro-clusters reveals that they demonstrate significant dissimilarities.
Countries of the first micro-cluster have a relatively stable employment level during the periods of the crisis
(2008-2009) and the post-crisis (2010-2011). In contrast, the second micro-cluster is more vulnerable,
experiencing sharp falls and growth. Among the micro-cluster’s countries, Lithuania and Estonia achieved
better positions at the end of the analysed period, compared to their performance before the crisis. Despite
the fact that Baltic Sea Poland has the highest LQ in the BSR, 6.43 (Fig. 2), it is dissimilar from other
micro-clusters in that it is caused by the negative tendency in the employment sector up to 2010 (the loss
is about 1 point). Only in 2011 did the positive dynamics lead to a negligible growth in LQ.

4.3. Transport &Logistics sector

In terms of the transport and logistics sector, four micro-clusters have been formed (Fig.5).
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Figure 5. Dendrogram for average LQ of the BSR T&L sector, 2007-2011(Transform values: Z-scores by case)
Source: The authors’ calculations based on the European Cluster Observatory data

Countries of the first micro-cluster (Lithuania, Baltic Sea Poland, Latvia and Finland) demonstrate
moderate grow of LQ, with the exception of Baltic Sea Poland, whose employment market was hit hard
during the crisis. Despite the fact that Estonia, Baltic Sea Germany and Sweden comprise one micro-cluster,
some differences in their LQ dynamics can be noticed. Namely, Estonia’s LQ was growing during 2007—
2011, leaving behind Sweden and Baltic Sea Germany, which could not improve their LQ after achieving
the minimum meaning in 2010. Denmark formed a cluster on its own and joined two first-mentioned micro-
clusters at the third stage of HCA, demonstrating confident stability. Two non-EU members — Norway and
Baltic Sea Russia — form the fourth micro-cluster with a high level of dissimilarity relative to other micro-
clusters due to the fact that starting from 2008 the dynamics of LQ was positive, thus the proportion of
employment in the cluster category remained at the same level.

4.4. Potential for the development of the Transport &Logistics field
Next, the authors examined the potential for the development of T&L field (Fig.6).
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Figure 6. Dynamics for average LQ of the BSR’s T&L field, 2007-2011 (Transform values: Z-scores by case)
Source: The authors’ calculations based on the European Cluster Observatory data
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As aresult of the HCA, four micro-clusters emerged featuring the following development dynamics
of T&L field.

e Denmark, Sweden and Baltic Sea Germany demonstrate moderate growth rates with average LQ
of 1.18 in the analysed period.

¢ Finland and Baltic Sea Russia were significantly hit by the crisis and demonstrate slow rates of
the recovery process. Average LQ in the analysed period was 1.20.

e FEstonia, Latvia and Lithuania were not affected by the crisis and demonstrate relatively high rates
of growth during the period. Average LQ in the analysed period was 1.95.

e Norway was the strongest micro-cluster with moderate, but stable growth rates. Average LQ in
the analysed period was 2.1.

5. Verification of the Baltic Sea Region’s potential toward formation of a formal single
Transport & Logistics macro-cluster

National and intergovernmental initiatives are the basis of macro-regional cooperation and can be
presented as umbrella projects which cover countries randomly, regardless of the countries’ transport sector
performances, LQ, and involvement in TEN-T corridors. Next, the authors take a look at the involvement
of the BSR countries in eight transport projects, recently launched within the macro-regional T&L policy
(Fig. 7).
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Figure 7. The BSR engagement in “informal” macro-regional cooperation in 2009-2013

Source: Compiled by the authors based on the Baltic Sea Region Programme 2007-2013 database

Baltic Sea Germany and Finland are most actively involved in the macro-regional cooperation.
Baltic Sea Poland holds the second place; the third place is shared by Latvia, Lithuania and Sweden.
Norway was involved only in two macro-regional projects, Russia only in one project — RBGC launched
on the basis of TEN-T development. EWTC Il and SCANDRIA are also TEN-T corridors, all together they
cover practically the whole macro-region, and these projects tend to be formal. Other projects are informal
business clusters initiated mainly in the maritime sector in the case of which the involvement of countries
is lower.

The BSR transport field depends on three factors: (1) international trade; (2) production in industry
and (3) sufficient investments in road and rail infrastructure (Nezerenko et al., 2015). These three attributes
must be the focus of the macro-regional cluster-policy priorities. At the moment the maritime sector driven
by Baltic Sea Poland, Lithuania, Latvia, Norway and Estonia has shown significant LQ-2.43.T&L sector
driven by Norway, Baltic Sea Russia and Finland has the LQ of 1.54. Road and rail transport, warehousing
and storages and other components need an impulse to ensure diversified development towards a single
T&L cluster.

6. Conclusions

In this study, the authors have sought to make a theoretical contribution to the literature by
continuing Herrschel’s (2009) discussion concerning the concepts of formal and informal regions and
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clusters. The authors consider that the formal BSR is already bounded and demonstrates potential for the
development of its T&L field on the basis of its natural/formal comparative advantages, the accumulation
and effective use of which is of great importance for providing the sustainable development of the region
in the global context.

In the study three components of the BSR T&L field (distribution, maritime and T&L sectors) has
been analysed from the perspective of formal macro-regional cluster formation on the bases of
specialisation criterion. The results of the study confirm the viability of the assumption that the formal and
informal clusters can coincide.

The maritime sector of the BSR has attributes of both formal and informal clusters. The high macro-
regional specialisation ratio coupled with intensive macro-regional business-cooperation form a stable
competitive position of the BSR in the global maritime sector. In contrast to the maritime sector, the
distribution sector tends to be the weakest component of the BSR T&L field. Its development depends
mainly on the business projects of a national character, but still it does not provide the required potential
for national and macro-cluster formation as well (with the exception of Lithuania). In its turn, the T&L
sector goes beyond national borders, covering all transport modes, warehousing and storage. The BSR
demonstrates positive dynamics in the formation of macro-regional cluster, but more intensive macro-
regional collaboration is required — the clustering experience varies significantly not only between national
countries but between modes of transport and national transport systems unified into international transport
corridors.
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Appendix

“Specialisation” criterions of the BSR countries in Distribution, Maritime and Transport & Logistics sectors

Country 2007 2008 2009 2010 2011
Distribution

Estonia 1.17 1.23 1.07 1.07 1.07
Latvia 1.11 1.06 1.06 1.09 1.10
Lithuania 1.47 1.49 1.70 1.73 1.73
Baltic Sea Poland 0.74 0.73 0.69 0.71 0.71
Baltic Sea Germany 1.41 1.30 1.31 1.27 1.29
Denmark 1.20 1.17 1.18 1.18 1.25
Norway 0.75 1.21 1.20 1.22 1.22
Sweden 1.20 1.17 1.20 1.34 1.34
Finland 0.82 0.76 0.78 0.81 0.81
Baltic Sea Russia 0.46 0.50 0.50 0.51 0.51
Maritime

Estonia 2.62 2.43 2.59 3.15 3.18
Latvia 3.49 3.17 2.98 3.24 3.27
Lithuania 3.18 2.94 3.23 3.68 3.71
Baltic Sea Poland 6.99 6.41 6.38 6.15 6.20
Baltic Sea Germany 1.23 1.25 1.21 1.20 1.18
Denmark 1.36 1.14 1.00 1.01 1.02
Norway 3.15 2.72 2.79 2.90 2.92
Sweden 1.01 0.93 0.89 0.93 0.94
Finland 1.62 1.43 1.21 1.20 1.21
Baltic Sea Russia 1.08 1.03 0.99 1.00 1.01
Transport & Logistics

Estonia 1.25 1.24 1.37 1.48 1.48
Latvia 1.05 1.46 1.58 1.66 1.66
Lithuania 1.18 1.45 1.68 1.57 1.57
Baltic Sea Poland 1.95 1.92 1.30 1.14 1.14
Baltic Sea Germany 1.23 1.46 1.48 1.38 1.35
Denmark 1.04 1.03 1.03 1.04 1.04
Norway 3.15 2.72 2.79 2.90 2.92
Sweden 1.33 1.16 1.21 1.20 1.20
Finland 1.50 1.56 1.52 1.58 1.58
Baltic Sea Russia 2.16 1.93 1.95 1.97 1.97
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