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INTRODUCTION 

The globalization of international trade and the expansion of multinational 
companies suggest unhindered movement of goods and resources provided by 
efficiently functioning transport system. Transport system is a supporting field 
of services, which provides trade relations with necessary infrastructure, means 
of transport, technical, legal, and administrative support. With the last global 
economic crisis in 2008–2009 leading to a degradation of economic and trade 
activities, the transport sector also experienced a significant drop in cargo (and 
passenger) flow. Considering that the recovery of the trading sector from the 
crisis was much faster than in global output (GDP), the transport sector boosts 
the recovery process further by servicing trade flows. 

With the expansion of the multimodal transportation concept, the efficiency 
of a country’s and region’s transport system performance depends on synergy 
which occurs due to effective cooperation between different modes of transport 
on macro-regional level. In the framework of the present thesis, the author 
defines transport sector as a sector which includes industries providing 
transportation of cargo, distribution, warehousing and storage for goods, whose 
output is presented in tonnes or tonne-kilometres. 

Many problems, which are obstructing better and faster development of the 
capacity of transport infrastructure and its full and balanced utilization, have 
emerged in the Baltic Sea Region (BSR). The BSR is studied in the thesis as a 
formal macro-region around the Baltic Sea, which consists of eight European 
countries and one non-EU country: Denmark, Estonia, Finland, Germany, 
Latvia, Lithuania, Poland, Sweden, and Norway. The BSR plays a strategic role 
as an international supply chain which serves trade flows passing via its 
physical infrastructure and helps to facilitate and intensify trade relations 
through macro-regional/international cooperation. Kirch et al. (2011) argue that 
contemporary international relations, which appear in the region, are attracted 
by two main forces – the Russian Federation and the European Union (EU). 
Researchers determine the EU as the main centre of attraction of the BSR, 
which set the rules and allocates resources within the region, mainly through its 
macro-regional strategy, projects and regulatory function. The second force of 
the BSR is the Russian Federation, which is considered to be a major regional 
power and the main supplier of energy resources and goods for the EU, which 
sometimes via the CIS represents also the interests of Central Asian countries 
(Kirch et al., 2011, p. 200; Lumiste and Prause, 2011, p. 17). 

International conflicts and crises reveal the importance and power of both 
forces. Thus, the recent crisis in Ukraine, which started in 2014, has 
demonstrated that transit cargo flows may be unstable. This, in turn, explains 
the need for alternative transport connections for the EU and the 
implementation of certain cooperation strategies and projects, which could unify 
the BSR countries’ transport infrastructure. In this regard transportation 
investments are the life blood of economy and serve as engines that fuel 
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economic growth (Mačiulis et al., 2009; Lumiste and Prause, 2011; Kockelman 
et al., 2013). 

The Trans-European Transport Network (TEN-T) is a precondition for the 
proper functioning of the EU single market. Former president of the European 
Commission Jose Manuel Barroso pointed out the importance of the Rail 
Baltica project not only from the perspective of ensuring free movement of 
goods and people between the Baltic States, but also from the perspective of 
opening alternative routes to the dominant ones from Russia and Belarus 
(Poom, 2014). 

A review of literature reveals that there is a lack of longitudinal 
interdisciplinary research, which would investigate the impact of the global 
economic and financial crisis on the BSR’s transport sector as a whole and the 
role of macro-regional strategies in the sustainable economic development of 
countries within a region. In addition, the majority of short-run analyses 
focusing on the peculiarities and influence of a specific transport sector (transit, 
rail, shipping, etc.) on economic development in the latest economic crises are 
conducted on the national level (Litvinenko and Palšaitis, 2006; Mačiulis et al., 
2009; Bălan and Bălan, 2010; Grama, 2012). As a rule, such research papers are 
based on a weak theoretical platform which limits the implementation of system 
design in contemporary international transport logistics for determining a 
relevant approach to studying the effectiveness of the transport sector (Stock, 
1997; Gubi et al., 2003; Zachariassen and Arlbjørn, 2010; Bialasiewicz et al., 
2013; Karatas-Cetin and Denktas-Sakar, 2013). A solution to the problem of 
short-run coverage has been proposed by Tolli and Laving (2007) and Guerrero 
and Rodrigue (2014), who have studied the impact of economic cycles in long-
run terms on a global scale, narrowing the focus specifically on containerized 
maritime transport. 

The macro-regional pattern of the thesis was motivated by the importance of 
the geographical scope of the research and the need to discuss the concept of 
macro-region. The macro-regional initiatives of the EU since 2009 have 
encouraged the researcher to pay more attention to the practical issues in macro-
regional strategies and trends in cluster development (Taina, 2012; Laaksonen 
and Mäkinen, 2012; Boronenko and Zeibote, 2011; and Zvirbule-Berzina, 
2013a,b; Bialasiewicz et al., 2013). Hettne and Söderbaum (2000), Dubois et al. 
(2009) and Bialasiewicz et al. (2013) see European macro-regional policies as a 
threshold between internal territorial cooperation and external cross-border 
cooperation. An analysis of published works related to regionalism (Wijnolst et 
al., 2003; Boronenko and Zeibote, 2011; Karvonen, 2012; Laaksonen and 
Mäkinen, 2012; Garanti et al., 2014 etc.) confirms the importance of the macro-
regional clustering process in the development of the EU’s transport and 
logistics sector, raising the urgent problem of heterogeneity within macro-
regions, which could eliminate the input of transport activity into the economic 
growth of the region (Salines, 2010; Bialasiewicz et al., 2013). Inequalities 
between the EU micro-regions have been discussed at length by Hernández et 
al. (2009). Herrschel (2009) in his study has raised the question of the formal 



10 

and informal nature of regions and clustering process, highlighting the crucial 
importance of formal clustering process in the macro-region. The informal 
nature of the clustering process does not always help countries achieve a 
confident, competitive position mainly because of the heterogeneity which 
impedes the achievement of the synergy effect at a macro-regional level. This in 
turn leads to the generalized macro-regional view on the bottlenecks of the BSR 
transport sector, which could be specified by application of system analysis for 
the detection of formal macro-regional clusters formation’s tendencies in a 
region (Herrschel, 2009; Zachariassen and Arlbjørn, 2010; Bengtsson, 2009; 
Mačiulis et al, 2009).  

The BSR transport sector is examined on macro-regional level as a single 
formal transport cluster, in which groups of countries (micro-clusters) cooperate 
in order to achieve a certain strategic goal, such as a decrease of ecological 
issues, transportation costs, promotion to a more rational usage of countries’ 
transport capacities, etc. The author defines formal transport macro-regional 
cluster as a geographical concentration of transport actors in the region, 
characterized by (1) the formal regulation on behalf of the EU within the 
European Union Strategy for the Baltic Sea Region (EUSBSR); (2) 
homogeneity in the development of physical infrastructure; (3) homogeneity in 
transport sector performance; and (4) similar behavioural pattern at different 
stages of the economic cycle. Within this context arises the problem of 
‘rational’ involvement of the countries’ transport capacities, which comes from 
the predominance of the informal/business aspect of macro-regional 
cooperation. 

The author seeks to determine how the BSR countries behave at different 
stages of the economic cycle (the economic crisis has a role of the 
intervention variable within the current study) and questions the 
superficiality of the concept of macro-regional development, which is 
regarded as a new approach in international relations (Hettne and 
Söderbaum, 2000; Bialasiewicz et al., 2013; Dubois et al., 2009, Herrschel, 
2009). This concept is identified with international cooperation policy, which is 
covered by numerous macro-regional projects and strategies, such as the 
EUSBSR, Northern Dimension, the Baltic Sea States Subregional Cooperation, 
Northern Dimension Environmental Partnership, Northern Dimension 
Partnership on Transport and Logistics, HELCOM, etc. Sometimes such 
projects and organizations set goals and priorities which overlap on the macro-
regional level, as well as in sources of financial support. 

The author of the thesis has set an aim to emphasise the importance of the 
concept of macro-regional development of the BSR transport sector and to 
determine contribution of formal cluster approach to its development. The 
central question discussed within the thesis is the following: What determines 
the dynamics of the performance of the BSR transport sector in 2004-2012 
and how can the concept of formal clustering contribute to its 
development? In accordance with the aim and research question the author has 
set the following tasks: 
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1. To confirm the importance of the concept of macro-regional 
development for the BSR transport sector from the perspective of: 

a. macro-regional infrastructure development within the TEN-T 
system; 

b. macro-regional cluster collaboration in the BSR transport 
sector; 

c. the BSR’s competitiveness in transhipment of cargo flow 
to/from Russia, the CIS countries, and China. 

2. To identify the pattern of the BSR transport sectors’ response to the 
fluctuations of global economy; 

3. To determine the direction of further development of the BSR macro-
regional policy. 

 
The research approach and design of the thesis are based on the author’s 
publications and their contribution to achieving the aim of the thesis by 
fulfilling the tasks referred to above. The tasks and sub-tasks of the thesis are 
covered in the following three scientific articles: 

Article I. This research paper (I) is devoted to issues connected with macro-
regional railway infrastructure development through the reorganisation process 
in order to ensure the sustainable development of railway business in the Nordic 
and Central and Eastern European Countries and their integration into the EU 
Single Railway Area (task 1c). The importance of the rail sector is confirmed by 
the fact that historically its’ Baltic infrastructure has been engaged in servicing 
transit freight originating from Russia and others CIS countries. 

Article II. Within the second research paper (II) hierarchical cluster 
analysis (HCA) of the BSR countries’ cargo flows is conducted (tasks 1a, 2 and 
3). The factors which led to appearance of similarities or discrepancies between 
countries are examined. HCA was tested as a method, which allows extracting 
countries, which react similarly to certain changes in the transport sector or in a 
whole economy. Applying correlation analysis, Bayesian analysis and Affinity 
analysis, factors which have led to the changes in the BSR cargo volumes were 
identified. Macro-regional cluster collaboration analysis resulted in two 
findings, namely: the tendency of formation of transport clusters on a national 
level predominates in the BSR and macro-regional clustering experience in 
railway, and road transport is negligible (task 1b). 

Article III. This research paper explores problems arising from the macro-
regional cooperation in the transport sector (tasks 1a and 3). 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. A formal macro-
regional transport cluster (comprising distribution, maritime and transport and 
logistics cluster categories) has been identified using the HCA. The results of 
the study confirm the viability of the assumption that in order to provide the 
BSR a stable competitive position in the global transportation and logistics 
field, its formal and informal clusters must coincide, with the priority given to 
formal type of cluster. 
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The author conducted probabilistic (hierarchical cluster and correlation 
analyses) and non-probabilistic (Bayesian and affinity analysis) methods of 
analysis with the aim to: 1) determine changes in transport activity in response 
to changes in economy (article II); 2) evaluate correlation between the volume 
of cargo flows and economic indicators (article II); 3) identify the key factors 
influencing the performance of the BSR transport sector (article II) and 4) 
identify ‘formal’ micro-, meso- and single transport clusters (article III). 

The theoretical contribution of the thesis lies in composition of 
theoretical platform for relevant interdisciplinary research in contemporary 
international logistics and working out of methodological frames for the system 
analysis on the formation tendencies of formal macro-regional clusters. 

The practical contribution of the thesis to the literature lies in the 
application of the probalistic and non-probalistic analyses as a new measuring 
tool for an analysis of reasons and factors which lead to the emergence of 
clusters of countries within the macro-region and in determining the direction of 
further development focus of the BSR macro-regional policy. 

The author sought to determine how the transport activity of the BSR 
countries changes at different stages of the economic cycle. Countries were 
clustered into groups (micro-clusters) according to similarity in the change of 
cargo volumes and cluster indicator ‘Specialisation’, which appeared as a result 
of fluctuation of economic indicators. Analyzing the BSR as a single transport 
cluster, which is formed due to its unique geopolitical location, the author 
conducted probabilistic analysis and determined the significant factors 
influencing the BSR transport system. The author also studied the dynamics of 
macro-regional development towards the formation of formal and informal 
transport clusters – this represents the core of the present thesis. 

The thesis comprises a review article, a list of references, abstracts in 
English and Estonian, appendices, and the published articles. The review article 
is structured as follows: In the first chapter the theoretical framework of the 
thesis is presented. The author implies a systems view onto the transport sector, 
studying it as an open complex system which consists of a multitude of 
interconnected and interdependent elements, focusing on the importance of 
macro-regional and cluster cooperation. The second chapter describes the 
research methodology of the thesis, which is based on qualitative and 
quantitative analyses. In the third chapter, the results of the research are 
presented and the relevance of macro-regional transportation planning in the 
BSR is discussed. 
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1. THEORETICAL FRAMEWORK 

1.1. Implications of systems theory for the transport sector 

Logistics is a specific field of study which does not provide researchers with a 
unified theory. Issues connected with the foundation of a unified theory of 
logistics have been the focus of research interest since 1997. Stock (1997), Gubi 
et al. (2003), Zachariassen and Arlbjørn (2010) have analyzed applied theories 
and methodology in logistics-related publications (including doctoral theses) 
published between 1980 and 2008. Their analyses showed that the theoretical 
platform for studying logistics and transportation issues is usually borrowed 
from other disciplines such as accounting, management, geography, economics, 
philosophy, political science, computing, etc. 

There are at least two diametral perspectives seen by scholars in respect of 
the evolution of logistics as a science. One of these focuses on the increasing 
need for a solid and unified theoretical basis for the future development of the 
logistics (Karatas-Cetin and Denktas-Sakar, 2013, p. 1). The other is based on a 
belief that future logistics research can benefit from further borrowing of 
theories from other disciplines (Stock, 1997). 

The review of literature shows that logistics has a great potential in 
developing its unified theoretical basis, but considering the complex nature of 
logistics and the high level of interconnectedness with other disciplines, there is 
still room to test the borrowed theories and to analyze transport sector as an 
open system. 

Bertalanffy (1968) points out the advantage of systems theory, which lies in 
its potential to provide a transdisciplinary framework for a simultaneously 
critical and normative exploration of the relationship between our perceptions 
and conceptions and the worlds they purport to represent. In the scope of this 
thesis, the term transport system is discussed from the perspective of transport 
geography and systems theory, thus the meaning of this term varies. 

Transport geography studies transport sector as a complex spatial system, 
which consists of different transport modes, technologies, equipment and 
infrastructures. Their synergy provides the movement of material, information 
and financial flows. Transport system is usually conceptualized as a subsystem 
embedded in a larger socio-economic system (Dodder, 2000, p. 6). 

The main contributor to the development of the transport system’s theory, 
and often referred to in this thesis, is the Canadian scholar of transportation 
geography Jean-Paul Rodrigue. Rodrigue et.al. (2013, p. 7) distinguishes 
between three central concepts of transport system: 
 

1. Transportation nodes, which serve as access points to a distribution 
system or as transhipment within a transport network. This function is 
mainly serviced by transport terminals where flows originate, end, or 
are being transhipped from one node to another. 
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2. Transportation networks, which form the spatial structure and 
organization of transport infrastructures and terminals. 

3. Transportation demand (including demand for the modes used to 
support movements). Demand causes an interaction effect within a 
transport network. 

 
From the perspective of systems theory, transport system is a socio-economic 
system which originally was regarded as an ‘open’ system. Here, openness 
means the existence of a connection with external environment. 

Transport sector (internal systems) and external environment (external 
systems) influence each other, so that the border of a transport sector can 
expand or, conversely, narrow depending on the nature of their mutual influence 
(see Fig. 1). 

 

 
 
Figure 1. Interaction of the transport sector as an open system with other 
systems 
Source: adapted by the author from Brodin, 2003, p. 27; Rodrigue et.al., 2013, p. 100 
 
Each system presented in Figure 1 consists of a complex of subsystems which 
coevolves in mutual interaction (Bossel, 1999, p. 2). There is permanent change 
and evolution in it. According to the systems theory, a complex system is a 
system formed out of many components whose behaviour is emergent, i.e. the 
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behaviour of the system cannot be simply inferred from the behaviour of its 
components (Laszlo and Krippner, 1998).  

The present thesis analyzes the interconnectedness between the transport 
sector and the economic and politics factors with which it interacts. The 
inherent difficulties in quantitative modelling complex linkages has led to the 
drawing of boundaries between the physical transportation structure and the 
broader socio-economic system in which that system is embedded (Dodder, 
2000, p. 6). 

On the basis of approaches for studying transport sector as a complex 
system, discussed in this part of the thesis, the author concludes that the 
efficiency of the transport sector depends on at least three sets of factors: 
technological, geographical and legal, which are presented in further detail in 
Figure 2.  

 

 
 
Figure 2. Efficient transport system 
Source: constructed by the author 
 
A convergence of these factors results in the creation of not only a competitive 
unified national transport system, but also an international one. International 
transport system is uniquely complex due to the coexistence of different 
national transport systems (geographically located in one region), which have 
differences in their capacities, technological and technical, including ITC, 
support, as well as in collaboration experience. 
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transport technology 
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1.2. The concept of macro-regional development	

Transportation is often referred to as an enabling factor, without the capacity 
and efficiency of which globalization could not have occurred (Rodrigue et.al., 
2013, p. 183). In the thesis, the BSR transport sector will be analyzed on the 
macro-regional level, thus it is necessary to discuss a new form of regionalism – 
the concept of macro-region. 

The concept of macro-region was developed by the European Commission 
(EC) for the implementation of the EUSBSR in 2009. The strategy can be seen 
as an expression of the fact that the EU membership has shifted from a marginal 
to a dominant paradigm in the BSR since the 1990s, providing the members an 
opportunity to conduct regional cooperation within the EU context, rendering 
the cooperation more result-oriented and legally binding. One of the objectives 
of the strategy is to improve coordination of activities and, in a nutshell, 
coherence. The EUSBSR is seen as a tool which creates an opportunity for 
regional organizations and the EU to enhance their cooperation and to create 
synergies in order to tackle global economic challenges (Baltic Development…, 
2012, p. 57). 

The main task of identifying regions implies making judgments about the 
degree to which a particular area, in various respects, constitutes a distinct 
entity, which can be distinguished as a relatively coherent territorial subsystem 
from the rest of the global system (Hettne and Söderbaum, 2000, p. 461). 
Dubois et al. (2009, p. 17) note that the definition of a (macro-)region is related 
to the exercise of how to define a region regardless of the prefixes (macro, 
micro, meso, sub-national, etc.) used. The term ‘region’ can refer to anything 
from an administrative unit to a functional area. According to the EC definition, 
a macro-region is “an area including territory from a number of different 
countries or regions associated with one or more common features or 
challenges” (EC, 2009b, p. 1). However, Bialasiewicz et al. (2013, p. 62), in a 
discussion about the sceptical idea of creating trans-European macro-regions, 
argue that, in fact, the EU intends macro-regions as agglomerations of 
(micro-)regions. So that countries or their agglomerations, which form a macro-
region (for example, the BSR), may demonstrate heterogeneity within the 
region in terms of their features and challenges. 

In the thesis, a macro-region presents a political construction/space for the 
implementation of regional policy. The roots of macro-regionalism lie in the 
discipline of international relations, and it is often associated with 
implementation of a programme or strategy on the macro-regional level. Such 
strategies assume involvement of more than two countries and are aimed at 
sustainable development of the region through solving common problems and 
increasing its competitiveness on the global level. The concept ‘macro-region’ 
is central to the EU’s political debates and has become a new style of territorial 
governance, which incorporates principles of integration, coordination, 
cooperation, and multilevel governance (CPMR General secretariat, 2012, p. 1; 
EC, 2013a, p. 3). 
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Recently, the macro-regional perspective has been projected by the EC from 
the BSR onto other European spaces: the Danube macro-region has been 
instituted, and other initiatives aimed at macro-regionalization have been 
envisaged, from the Adriatic to the Alps, to the western Mediterranean, the 
English Channel and the North Sea (Bialasiewicz et al., 2013, p. 60). Hettne 
and Söderbaum (2000, p. 465) note that the process of macro-regionalism 
creates possibilities for smaller, economically dynamic sub-national or 
transnational regions to get direct access to the larger regional economic system, 
for example, the BSR to the “Blue Banana” area and the Mediterranean macro-
region. From the perspective of geo-economy, the spatial location and transport 
potential of the BSR is of special importance in its mutual linkages with the so-
called Blue Banana area, which is considered to be the major European 
economic development axis and “more or less homogeneous economic zone in 
the EU” (Hospers, G.J. 2003, p. 76). 

In the case of the BSR, the EUSBSR offers better integration of the member 
states that joined the EU in 2004 into the EU single market. Some scholars (e.g., 
Hernandez et al., 2009; Salines, 2010; Bialasiewicz et al., 2013) focus in their 
studies on the problem of inequalities and heterogeneity within macro-regions. 
Thus micro-regions, which inevitably appear within a macro-region, can 
demonstrate differences not only in their development processes, but also in the 
nature of problems they tackle with and tools they use for solving them. In this 
respect, Herrschel (2009) has studied the formal and informal nature of regions, 
pointing out that in the EU, a ‘region’ is usually associated with a certain 
structure, distributed power or structural policy; consequently, it is of ‘formal’ 
nature (Ibid., p.280). However the problem of ‘informal’ region is of great 
importance – the dominance of cluster policy in regional strategies creates 
favourable conditions for shifting a region towards its ‘informal’ character (II, 
III). 

Within the scope of the thesis the author investigates the impact of the 
EUSBSR on the creation of an effectively functioning macro-regional 
transport system, which is the declared priority of the strategy. This priority 
is very closely linked with integrated marine policy, maritime safety packages 
and the 2011 White Paper, which represents the view of the European transport 
policy, claims that divergent national priorities and the fragmentation of the 
transport market continue to negatively affect the quality of transport services in 
Europe (EC, 2013a, p. 14). Thus the problem of heterogeneity in transport 
sector is urgent. 

1.3. The role of clusters in macro-regional cooperation 

 
The structural transformation in transport, which started with the creation of the 
Single European Market in the early 1990s, in line with the further expansion of 
the EU to the west, has turned the Baltic Sea into a macro-regional transport 
cluster of the EU, increasing its role in international trade, economics and 
politics. 
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Clustering as a contemporary and widespread way to optimize business 
activity has been in the focus of researchers for decades. The evolution of 
clustering as a concept proceeds from its application to different fields of study, 
the most important of which are economics, geography and regionalism 
(Lazzeretti et al., 2014).  

Before the term ‘cluster’ came into use, researchers utilized the concept of 
‘industrial district’, which was first described by Marshall in 1890 as the 
characteristic tendency of enterprises belonging to the same sector of economy 
to concentrate within certain geographic areas and was expanded into the 
concept of ‘district’ in 1920 (Marshall, 1920; Garanti, 2013; Lazzeretti et al., 
2014). ‘The concept of ‘district’ has evolved over time under the influence of 
such theories as transaction cost theory, cluster theory, new economic 
geography theory, regional innovative system theory and regional cluster 
theory. Michael Porter (1998), the founder of the modern cluster concept, 
defines cluster as “a geographic concentration of interconnected companies and 
institutions in a particular field, suppliers of specialized inputs and providers of 
specialized infrastructure in a particular field, including governmental and other 
supporting institutions”. Porter explains that the reasons for clustering grow 
directly out of the determinants of national advantage and are a manifestation of 
their systemic character. One competitive industry helps to create another in a 
mutually reinforcing process. (Porter, 1990, p. 148). 

Within macro-regional cooperation, the cluster process is usually stimulated 
externally by intergovernmental authorities. Such clustering is of ‘formal’ 
character. Governments can nurture the development of innovative clusters 
primarily through regional and local policies and development programs, and by 
providing the appropriate policy frameworks in areas such as education, 
finance, competition and regulation (Rebitzer, 2007; Herrschel, 2009). 

Garanti (2013, p. 26) defines regional cluster as an “informal form of 
cooperation and interaction between companies in the same industry, involving 
related and complementary businesses, scientific, educational and government 
and other related institutions in the same region”. The researcher uses two 
contradicting constituents – namely, ‘informal form of cooperation’ and 
‘government’. Within the thesis, the formal nature (government involvement) of 
the cluster is a key precondition for the sustainable development of the macro-
regional transport cluster. The dominance of informal clusters established on the 
basis of only business relations is dangerous for a region for three reasons: (1) 
business clusters have an informal character, which (2), as a rule, is time-
limited, and (3) they tend to operate outside government hierarchy (Herrschel 
2009, p. 276). Sheffi (2013, p. 485), who studies particular type of clusters - 
logistics-intensive clusters, which usually develop around transportation hubs 
also highlights a crucial part of government and natural environment 
(geographical location) in any logistics cluster’s operation and success.  

Thus, the concept of ‘cluster’ is tightly related to the concept of macro-
region, which is based on similarities shared by the countries of the region. In 
the thesis, the BSR is approached as a formal macro-regional transport cluster 
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which is defined by the author as a geographical concentration of transport 
actors in the region, characterized by (1) the formal regulation on behalf of the 
EU within EUSBSR; (2) homogeneity in the development of physical 
infrastructure; (3) homogeneity in transport sector performance; and (4) similar 
behavioural pattern at different stages of the economic cycle. It would be a 
mistake to deny the importance of business clusters in macro-regional 
development, so the author is of the opinion that in order to provide a stable 
competitive position of the BSR in the global transport market, the formal and 
informal sides of a macro-region must coincide, whereas the former should 
predominate (III). 
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2. METHODOLOGY AND DATA 

2.1. Research design 

The focus of present thesis is studying the BSR transport sector as transport 
cluster, naturally formed on the macro-regional level. The author argues that the 
cluster concept is very closely linked with the concept of macro-region, which 
is based on homogeneous features of countries involved in it. In the present 
thesis the BSR is studied as a macro-regional transport cluster, consisting of 
micro-blocs which have similar economic power/potential, infrastructure 
development level and positioning relative to core national and international 
transport corridors. 

Conclusions arrived at in the theoretical part allow setting up the following 
tasks: 
 

1. To confirm the importance of the concept of macro-regional 
development for the BSR transport sector from the perspective of: 

a. macro-regional infrastructure development within the TEN-T 
system; 

b. macro-regional cluster collaboration in the BSR transport 
sector; 

c. the BSR’s competitiveness in transhipment of cargo flow 
to/from Russia, the CIS countries, and China. 

2. To identify the pattern of the BSR transport sectors’ response to the 
fluctuations of global economy; 

3. To determine the direction of further development of the BSR macro-
regional policy. 

 
To complete the tasks, the author used sequential mixed research design with 
the purpose of expanding the systems theory to the transport sector on a macro-
regional level. 

Publications I-II represent the qualitative phase of the research, which was 
conducted first. The most important findings from these publications were 
applied to drive the second, quantitative analysis phase (II-III). Qualitative 
analyses are predominant in the research. The overview of the research 
methodology is presented in Table 1. The databases used for finding relevant 
theoretical literature were: Google Scholar, EBSCOhost Web, Emerald, 
ScienceDirect, Scirus, and ebrary. The first three databases were also used for 
finding academic publications and dissertations published in the field of 
transport and, in addition, the Emerald and Blackwell databases were used. 
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Table 1. Research methodology  
 

Research 
activity 

Methods used Article Results 

Study of 
literature 

 Search terms in 
databases 

 Backward 
snowballing 

II , III  Interdisciplinary connections were 
set up 

 Theoretical framework for the 
research was identified 
 Systems theory 
 Regionalism 
 Cluster theory 

Analysis of 
secondary 
studies  

 Search terms in 
different 
databases 

 Forward and 
backward 
snowballing 

I, II, III  Elaboration on previous research 
results 

 Choice of methodology 
 Identification of the strengths and 

weaknesses of the BSR transport 
sector, incl. legislation issues 

 Factors influencing the transport 
activity of the region were 
identified 

Quantitative 
data 
collection 

 Textular method 
 Tabular method 

II, III The sample for further data analyses 
was formed: 
 In the period 2004–2012 
 Included 17 attributes for 8 

countries (cargo volume of road, 
rail and maritime transport modes, 
transit volumes, GDP; exports; 
imports; production change in 
industry; population; investments 
in road, rail and port 
infrastructure; gross value added 
in trade, communication and 
transport services, rail 
infrastructure density, Logistical 
Performance Index LPI, 
‘Specialisation’ criterion) 

Data analysis  System analysis 
 Statistical 

analysis 
 Content analysis 
 Hierarchical 

cluster analysis 
 Correlation 

analysis 
 Bayesian 

analysis 
 Affinity analysis 

II, III  Display of results 
 Formation of clusters 
 Validating the interconnectedness 

between cargo flows and factors 
influencing them 

 

Source: author’s compilation 
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The World Bank online database, European Commission reports, EUR-Lex and 
International Transport Forum, Transbaltic and Cluster Observatory online 
databases were used as sources for gathering recent political papers, directives 
and project papers connected with the EU transport policy, mainly for 
conducting qualitative analyses. 

2.2. Data collection 

Quantitative data was collected mainly from the Eurostat, OECD, World Bank 
and Cluster Observatory databases. For gathering specific statistical data which 
was not included in the abovementioned databases the author used textular 
method to acquire data from the reports of International Transport Forum and 
OECD database, and separate political reports such as the State of the Region 
Report (2013). 

In order to predict future changes in the economy in response to changes in 
transport activity, the author, applying the HCA, collected statistical data on 
two economic indicators for each BSR country: GDP and exports in the period 
2004–2011. 

To evaluate the correlation between the volumes of cargo flows and 
economic indicators, the author collected statistical data (in addition to GDP 
and export) on import volumes (million eur); production change in industry 
(%); population; investments in road infrastructure (million eur); investments in 
rail infrastructure (million eur); investments in port infrastructure (million eur); 
gross value added in trade, communication and transport services (%), road and 
rail infrastructure density (km/km2) for each BSR in period 2004–2011. Export 
and import volumes include both intra- and extra-EU trade volumes. 

The LPI 2012 obtained from the World Bank survey represents freight 
forwarders’ estimation of a country’s supply chain’s efficiency in cost, time, 
and reliability. All in all, 155 countries participated in the survey. The ratings 
are based on 6,000 individual country assessments by nearly 1,000 international 
freight forwarders, who rated the eight foreign countries their companies serve 
most frequently (Arvis et al., 2012, p. 1). The author used LPI components as 
cluster-specific factors of the region. 

To identify formal micro-, meso- and single transport clusters, the author 
collected statistical data on cluster indicator ‘Specialisation’ (known as 
Location Quotient, or LQ) for each BSR country’s transport sector (including 
distribution, maritime and transport and logistics (T&L) cluster categories) in 
the period 2007–2011. The ‘Specialisation’ measure compares the proportion of 
employment in a cluster category in a region over the total employment in the 
same region, to the proportion of total European employment in that cluster 
category over total European employment (see Cluster Observatory). This 
metric could be calculated on the basis of different measures of economic 
activity (productivity, value added, etc.). Taking into account that statistical data 
is not available for some countries, the author followed the methodology of 
Cluster Observatory and use of employment for identifying regional clusters. 
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2.3. Data analysis 

For the analysis of the BSR as an open system the author conducted qualitative 
(system and content analysis) and quantitative analyses (statistical, HCA, 
correlation, Bayesian and affinity analyses). The main tools used for data 
analysis as well as for the display of results were: Microsoft Excel, SPSS, B-
Course, a web-based tool for Bayesian data processing, and data analysis 
software Weka. Microsoft Excel was used for (1) the display of initial data in 
the form of graphs and tables, and (2) the transformation of the initial data for 
its further use in SPSS, B-Course and Weka software. 

The main tool for analysing the BSR transport activity was HCA, conducted 
by means of the SPSS software using Ward’s method as a criterion that 
minimizes the total within-cluster variance (II, III). HCA is a statistical method 
for finding relatively homogeneous clusters of cases on the basis of measured 
characteristics. Cluster analysis is used as a tool of statistical analysis in many 
disciplines: biology, psychology, social science, regionalism, transport and 
logistics, machine learning, data mining, etc. (Tan et al., 2006, p. 487). The idea 
of hierarchical clustering lies in 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 (micro-bloc/region). After a few iterations, 
the algorithm reaches the final cluster structure (macro-bloc/region/BSR).  

The clustering method uses the dissimilarities or distances between objects 
when forming the clusters. A hierarchical tree diagram, called a dendrogram on 
SPSS, shows the linkage points, so that the clusters are linked at an increasing 
level of dissimilarity. The goal of the clustering algorithm is to join objects 
together into successively larger clusters, using some measure of similarity or 
distance. (Burns and Burns, 2008, p. 565) 

In the scope of the HCA conducted in the thesis, transport activity is 
presented in cargo volumes handled by modes of rail (in tonne kms), maritime 
(in tonnes) and road transport between 2004 and 2011. The period was divided 
in three sub-periods: the period 2004–2007 reflects the economic growth stage 
of the economic cycle, 2008–2009 represents the crisis stage, and 2010–2011 
the recovery stage (II). HCA was conducted also for the identification of 
employment-intensive transport clusters, the LQ indicator was analysed 
between 2007 and 2011 (III). 

In order to analyse factors influencing the volume of cargo flows in the 
Baltic Sea Region across eight years, correlation analysis, Bayesian analysis and 
affinity analysis were applied. 

Initially, the author chose 11 factors (independent variables), which may 
have had an impact on the BSR cargo flows (dependent variable). The total 
cargo flow for each country consists of cargo volumes handled by rail, maritime 
and road transport (in tonnes). After data reduction, only ten factors were 
included in the analyses: Gross Domestic Product at market prices; export 
volumes; import volumes; production change in industry; population; 
investments in road infrastructure; investments in rail infrastructure; 
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investments in port infrastructure; gross value added in trade, communication 
and transport services and rail infrastructure density. Due to the unavailability 
of statistical data about Latvia, motorways’ density had to be excluded from the 
dataset. Thus, the sample for analysis was 72 country-years as cases (II). 

2.4. Limitations 

In the thesis, the BSR is studied as a formal macro-region around the Baltic Sea, 
which consists of eight European countries and one non-EU country: Denmark, 
Estonia, Finland, Germany, Latvia, Lithuania, Poland, Sweden, and Norway 
(EC, 2009a, p. 5). According to the EC definition of the region, only the 
northern parts of Germany and Poland are officially included in the BSR, 
whereas the statistical data (with the exception of LQ) used in the thesis covers 
the full territories of the countries. This limitation derives from the lack of 
accurate statistical data on the transport performance of the northern parts of the 
countries. 

The second limitation concerns the statistical data on cluster indicator (LQ) 
which was not available for some countries, so the time frame of this part of 
analysis is the years 2007–2011. Despite the fact, this period still includes data 
on the stages of growth, crisis, and recovery of the economy, and allows 
clustering on the basis of LQ dynamics. 

The third limitation is connected with two non-EU countries – Norway and 
the Russian Federation are of a great importance in terms of comprehensive 
implementation of the EU macro-regional policy. Both are the EU’s trade 
partners and suppliers of energy resources, shipbuilders and fleet owners. 
Norway is included as part of the BSR in the scope of the thesis, while the 
inclusion of the Baltic Sea Russia in the geographical coverage of the BSR’s 
definition has proved impossible in correlation, Bayesian and affinity, and 
partly HCA analyses, due to the unavailability of required statistical data (with 
the exception of LQ). However, the author does not exclude this country from 
the research scope. 

The fourth limitation concerns the selection of transport modes for the 
analysis. Air and pipeline transport modes are excluded from the research. 
Despite the fact that cargo volumes transported worldwide by air transport are 
increasing every year, the performance of the BSR airports still remains 
relatively low. Pipeline transport (i.e. Nord Stream), in turn, services a limited 
range of products – namely, natural gas – and the use of its capacity and its 
development depends more on bilateral contracts between the EU and the 
Russian Federation. 
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3. RESULTS 

3.1. The concept of macro-regional development as a key tool for 
ensuring sustainability of transport infrastructure 

European Single Transport Policy became the official aim of the European 
Community in 1958, but cooperation in this field until the 1990s had been 
impeded by the unwillingness of the Member States to open their transport 
markets to develop a single transport policy. The European Union’s Treaty was 
a meaningful step towards intergovernmental cooperation in transport policy, 
through the creation of a Single TEN-T. 

Despite the fact that during the last two decades all national transport 
markets have been gradually opened for competition in road, maritime, inland 
water, air and rail sectors, Europe’s transport system is currently viewed as an 
inefficient patchwork of different national networks, the major bottlenecks of 
which are the following (EC, 2011a): 

 
1. Europe’s railways currently have to use seven different gauge sizes; 
2. Only 20 of the major airports are directly connected to the European rail 

network; 
3. Only 35 of the major ports are well connected; 
4. Weak organization of national border crossings. 

 
Currently in accordance to the 2011 White Paper for the European transport 
policy, TEN-T is expected to contribute to a wide range of goals, including the 
sustainable mobility of persons and goods and the enhancement of both the 
internal market and the global competitiveness of the Community. Sustainable 
development of the TEN-T network is aimed at ensuring territorial, economic 
and social cohesion, social welfare, safety and security for European citizens, 
taking into account environmental aspects, such as climate change, pollution 
and protected areas. (Bothnian …, 2013, p. 5; EC, 2011c). 

The 2011 White Paper for the European transport policy underlines that the 
connection of the TEN-T through regional transport network with the networks 
in Central Asia would respond to future traffic flows and facilitate alternative 
routes between Europe and Asia. Such networks should also include maritime-
based intermodal freight transport connections with the neighbouring countries 
and between them. (Transbaltic Policy Report, 2011, p. 7).  

In October 2011, the EC adopted a proposal to transform the existing 
patchwork of European roads, railways, airports and canals into a unified 
transport network. Its aim is to focus spending on a smaller number of projects 
where real EU added value can be realized. The new core network would 
remove above-mentioned bottlenecks, upgrade infrastructure and streamline 
cross-border transport operations for passengers and businesses throughout the 
EU, creating a Single European Area. It also aims to improve connections 
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between different modes of transport and contribute to the EU’s climate change 
objectives. (EC, 2011a, p. 1) 

In order to facilitate the implementation of the core network, the ‘corridor 
approach’ will be used. This instrument will help to coordinate and synchronize 
different projects (‘formal’ and ‘informal’/business as well) on a macro-regional 
basis. Core network corridors shall provide for a coordinated approach with 
regard to infrastructure use and investments, so as to manage capacities in the 
most efficient way (EC, 2011b, p. 42).  

 In accordance to the EC, the core network corridors shall involve at least 
three modes of transport and at least three Member States. Each Member State 
participates in at least one corridor. The corridors cover the most important 
cross-border long-distance flows in the core network. In duly justified cases, the 
core network corridor may involve only two modes of transport. (Ibid.) 

Currently, the BSR transport infrastructure is used to ship goods from the 
west to the east, as well as from the south to the north, and vice versa. In the 
following, the author brings out the major transportation corridors which cross 
the territory of the BSR and cover all modes of transport (rail, road, ports and 
air transport): 
 

1. The Baltic-Adriatic Corridor is an intermodal development corridor, 
which runs from Scandinavia to the Mediterranean/Adriatic region. 
This corridor supports an integrated spatial, economic and 
infrastructural development in a country-crossing manner in the 
European context. Two Interreg-IV-B projects, SCANDRIA (in the 
northern part) and SoNorA (in the southern part), closely connected 
with each other, are being implemented within the Baltic-Adriatic 
Corridor. (Joint Spatial…, 2014). The corridor countries are Austria, the 
Czech Republic, Italy, Poland, and Slovakia.  

2. The North Sea-Baltic Corridor stretches from the North Sea ports 
through Poland to the border of Belarus and to the Baltic countries as 
well as to Finland. The key project is Rail Baltica. The corridor 
countries are Belgium, Netherlands, Germany, Poland, Lithuania, 
Latvia, Estonia and Finland. (EC, 2014) 

3. The Scandinavian-Mediterranean Corridor extends from the Finnish-
Russian border, through southern Sweden, Norway, Denmark, 
Germany, Austria to Italy and Malta. The key projects are the 
Fehmarnbelt Fixed Link and the Brenner Base Tunnel. 

4. The Helsinki-Valletta Corridor is the longest of the 10 TEN-T Core 
Network Corridors. It links major urban centres in Germany and Italy to 
Scandinavia and the Mediterranean whilst crossing seven different 
Member States – Finland, Sweden, Denmark, Germany, Austria, 
Italy, and Malta. (Trans-European Transport Networks, 2014) 

5. The Pan-European Transport Corridor I runs from Poland to Finland. 
The corridor countries are Finland, Estonia, Latvia, Lithuania and 
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Poland. The major projects within the corridor are Via Baltica and Rail 
Baltica. 

6. The Pan-European Transport Corridor IX, which provides the 
transportation of transit goods between ports located on the shores of 
the Baltic Sea, the Black Sea, and the Caspian Sea. This transport 
corridor provides external links for the EU, Russia and Turkey. 
Countries involved in the corridor are Greece, Romania, Moldova, 
Finland, Lithuania, Russia, Ukraine and Belarus. 

7. The East-West Transport Corridor II (EWTC II) is a continued 
development of the successful East West Transport Corridor and it runs 
from Denmark to Belarus. This corridor has, due to its geographical 
location and the possibilities for clustering traffic volumes, great 
potential for developing cost-efficient services. Countries involved are 
Belarus, Lithuania, Poland, Sweden, Germany, and Denmark. (East 
West Transportation…, 2013) 

 
Until 2007 the maritime infrastructure of the Eastern part of the BSR used to be 
a good and perspective object for foreign direct investments, especially from the 
Russian Federation, which as a main supplier of cargo to the EU and the main 
client of the Baltic transport system tended to effectively allocate its financial 
resources and its presence in the sector. On the one hand the favourable 
geographical location of the Baltic States and Poland is usually seen as the main 
contributing factor to the competitiveness of the transport business in these 
countries, but on the other hand, the countries’ relatively narrow specialization 
and significant dependency on Russian cargo has decreased their 
competitiveness in the international market, especially during economically and 
politically unstable periods (Kirch et al., 2011, II). The direction of Russian 
transit flow depends on bilateral political relations between Russia and each 
BSR country. Since 2012, Russia has actively started to redirect its cargo flow 
from European Baltic ports to its own terminals, situated on the Baltic coast of 
Russia (Kirch et al., 2011). The increasing role of the existing customs union 
between Russia, Kazakhstan and Belarus, and the war in Ukraine influence not 
only international trade balances but also the transport sector, mainly maritime 
and railway transport, which remain the traditional modes of transport, fully 
operating in the world community for transporting oil, oil products, coal, and 
other resources of energy (Nežerenko, 2010, p. 53). 

The increasing role of BRICS, especially of Russia and China, is widely 
discussed as a key symptom of the changing patterns in the global economy. 
Russia is the main supplier of energy resources for the EU. China is not only an 
increasingly central competitor for locations anywhere in the world, it is also a 
major market. The EU and China represent two indispensable anchors of 
international trade. Since external trade used to be the driver of economic 
growth in most countries (including China), there is a direct relationship 
between (sustainable) growth and (sustainable) export orientation (Inotai, 2011, 
p. 13).  
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In order to develop the BSR as a gateway for traffic between Asia and 
Russia on the one hand and Europe on the other hand, it is vital to optimize the 
present transport network in the BSR and the links to the neighbouring 
countries through a proper infrastructure’s capacity enlargement. The fact that 
transport network in different parts of the region varies in its quality as 
well as capacity calls for special attention (I). 

Every two years, the World Bank conducts Logistics Performance Index 
(LPI) surveys to measure the performance of on-the-ground trade logistics, 
providing feedback on the logistics ‘friendliness’ of the countries in which 
global freight forwarders and express carriers operate and those with which they 
trade. The LPI is an indicator of the quality of supply chain delivery and reflects 
the perspective of the global private sector on how countries are globally 
connected through their main trade gateways. The LPI consists of six 
components (Arvis et al., 2012, p. 7): 

 
1. The efficiency of customs and border management clearance (speed, 

simplicity, and predictability of formalities); 
2. The quality of trade and transport infrastructure (ports, railroads, roads, 

information technology); 
3. The ease of arranging competitively priced shipments; 
4. The competence and quality of logistics services (transport operators, 

customs brokers); 
5. The ability to track and trace consignments; 
6. The frequency with which shipments reach the consignee within the 

scheduled or expected delivery time. 
 
In Figure 3 the score results of each component of the LPI for the BSR 
countries are presented.  

 
 
Figure 3. The BSR’s overall LPI results in scores, 2012 
Source: author’s calculations based on Arvis et al., 2012, p. 7 
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The score of the organization of international shipment (3.34 points) is the 
lowest in the region, while timeliness (3.89 points) yielded the best results. The 
overall delivery quality of the BSR as supply chain is 3.52. The low levels of 
infrastructure quality in Poland, Lithuania, Estonia and Latvia are confirmed by 
the EC in the 2011 White Paper, in which the problem of the eastern isolation of 
the BSR is the focus of the EU single transport policy (EC, 2011c, p. 14). Thus 
the reduction of the BSR transport network’s bottlenecks, the development of 
its vital parts and updating its organizational approaches to an agreeable 
standard are of great importance. Support from all levels – macro-regional, 
regional, national, regional and local level – is needed to ensure that the 
development proceeds in the set direction of establishing an efficient and well-
functioning transport network, whereby all modes of transport are utilized, each 
at their best capacity. Systems view on transport, discussed by the author in 
Chapter 1, identified the significant impact of political and legal factors (I) on 
the development of the international supply chain network. 

Despite the fact that in the context of macro-regional programs it is 
common to speak about cooperation, a country’s ability to capture a share of the 
international transport market (i.e. competitiveness) is often seen as vital to its 
sustained growth and solid position on the market. Lumiste and Prause (2010, p. 
19) distinguish between two dimensions of competition in transport sector: 
 

 competition for investment resources; 
 competition for cargo or need to maximize the infrastructure utilization. 

 
In terms of investment competition, all projects in transport sector compete with 
each other. For example, the Riga-Moscow fast train competes with Rail Baltica 
vision. As far as cargo is concerned, there are different existing and potential 
routes for delivering goods from Finland, Estonia, and Latvia to Germany, 
Central Europe, Mediterranean Sea ports, and the Black Sea. Well-developed 
port infrastructure in Finland, Estonia and Latvia allows easy transport to 
Rotterdam, Hamburg, Lübeck, Bremerhaven, and other ports. In addition to sea 
transport there also exist alternative routes by railway and roadway (Ibid.). 
Thus, competition for investment resources and cargo flows is accompanied by 
competition between different modes of transport and countries as well. 

Considering the geopolitical location of the Baltic States and the 
concentration of rail freight traffic in this part of the BSR on the movement of 
Russian exports to seaports for further export, the political and economic 
decisions of the three main actors of the region (EU, Russia and China) may 
affect the region’s railway sector, reducing the competitiveness (as well as 
quality) of the BSR transport system as an international supply chain, which is 
as strong as it’s weakest link. (I, III) 

The EU is aware of the creation of a Single European Railway Area, which 
assumes harmonization of conditions for access to the infrastructure and safety 
rules, standardization by means of technical specifications for interoperability, 
creation of freight corridors, and increase of investments into infrastructure 
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(Nežerenko and Koppel, 2012). The problem of low levels of public and 
private investments into railway sector is common for many EU Member 
States. In four countries of the BSR – Poland, Lithuania, Latvia and Estonia –
infrastructure managers to finance their investments, maintenance and 
development needs use revenues from infrastructure charges. 

The problem of these countries lies in insufficient investments volume which 
would be needed for implementing the projects and targets mentioned in the 
2011 Transport White Paper (for example, Rail Baltica). The state budget of 
these countries may not have sufficient funds for financing railway 
infrastructure in the suggested volume, putting obstacles in the creation of the 
single EU transport cluster. Insufficient public funding results in reducing the 
attractiveness of railway sector both for incumbent and new operators. Thus, the 
competitiveness of certain freight corridors may be affected not only by external 
factors (such as politics or economics) but by ungrounded national decisions as 
well, for example, in implementing certain railway infrastructure pricing 
methods, as has been done in the Baltic States. To cover the needed investments 
in rail infrastructure, maintenance and development, these countries earn 
revenues from infrastructure charges imposed only on freight operators, leaving 
passenger operators in a privileged situation. (I) 

3.2. Cooperation within international informal clusters 

Cooperation in the BSR entered the stage of intensification at the beginning of 
2009, when the EUSBSR was launched on the initiative of Sweden. Numerous 
projects and clusters dealing with regional growth helped to achieve a certain 
stage of coordination and complementarity crosswise countries around the 
Baltic Sea not only in transport, but also in research, technology and innovation. 
Within the strategy, the EU has developed an important system of political 
methods for reinforcing macro-regional cooperation in order to face economic 
challenges by working together as well as promoting a more balanced 
development in the area. 

In this section, the author focuses on the ‘informal’ clustering element of this 
political system. Cluster policy has already shown positive results in creating 
the BSR macro-regional specialization in the ITC sector (II). Cluster policy as 
the approach for fuller integration of the BSR countries has great potential in 
the development and alignment of transport policies at various tiers of 
governance, but the transport sector is still facing some challenges. 

The results of the analysis of transnational experience in the cluster policy of 
the BSR cooperation show that at least two main challenges deserve attention. 
One is connected with the prevailing tendency to form transport and 
logistics clusters on a national level (e.g., Estonian Logistics Cluster, Latvian 
Logistics Cluster, etc.), the so-called business clusters of informal character 
(III). These national clusters within the BSR are connected in many ways, 
although each has its own fields of specialization, production structures and 
other national cluster specifics. The advantage of informal cluster lies in the 
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presence of stakeholders from different modes of transport and 
related/supportive business sectors, as well as of public actors, bank, media and 
educational sectors. Its disadvantage lies in the absence of a proper/intensive 
transnational cooperation between national clusters, because competition 
predominates here. At the same time, those countries which have a relatively 
strong competitive position in the macro-region and bilateral linkages 
(Germany-Sweden, Sweden-Finland) tend to be significantly more actively 
involved in international projects/clusters, leaving behind countries that are less 
so (Latvia, Estonia). In this respect, public policy is an instrument designed by 
the authorities to stimulate the formal clustering process (Wijnolst et al., 2003, 
p. 91). 

Nevertheless, macro-regional business clusters have been successfully 
established in the maritime sector. One of the first books to discuss the need to 
create a continent-wide cluster in the EU maritime sector was by Wijnolst et.al. 
(2003), who assumed that the maritime sector in Europe might benefit from this 
organizational form. Such views on the further development of transport sector 
required intensification of national and international cooperation and integration 
on policy level and on the business level. Unfortunately, today the creation of a 
continent-wide cluster is too far from reality but the maritime sector in its 
development has already demonstrated cluster orientation (III). 

Considering the fact that the BSR’s maritime infrastructure is a core network 
of the region, the perspectives and issues of maritime clusters are in a special 
focus of governmental and non-governmental organizations, which conduct 
numerous studies and projects such as StarDust (MarChain) and SmartComp, 
etc. (II). According to the mapping made in the course of the MarChain project 
(at the end of 2013), the BSR’s maritime cluster comprises the total of 11,900 
companies with 211,500 employees (StarDust, 2013, p. 2). This is undoubtedly 
a positive outcome in a new way of cooperation on a macro-regional level. But 
here arises the second challenge – the absence of macro-regional clustering 
experience in railway and road transport. 

In terms of rail sector, however, the Rail Baltica project can not be ignored 
in this discussion. Rail Baltica is the main and the most ambitious project 
launched in the region, which connects the three Baltic States and Poland in a 
north-south direction. The project clearly demonstrates genuine added value of 
regional cooperation supported by the EU budget (Barroso, 2014). 
Implementation of the project is impeded by organizational problems, which 
hinder participants from proceeding with coherent actions and sometimes puts 
the project’s viability under the question. In the author’s opinion, shifting the 
project to the level of cluster policy could prove to be a good solution to 
improve collaboration between the participants. 

Despite the fact that the cluster model of cooperation is relatively new in the 
region, numerous international projects have been conducted in the transport 
sector in the period 2009–2014 such as Baltic Transport Outlook 2030, East 
West Transport Corridor II, Rail Baltica Growth Corridor, StarDust, 
SmartComp, SCANDRIA, TransBaltic, TransBaltic Extension and BSR 
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TransGovernance. These initiatives can be presented as umbrella projects which 
cover countries randomly, regardless of the countries’ transport sector 
performances, LPI, and involvement in TEN-T corridors. 

The transnational project TransBaltic and TransGovernance projects deserve 
a special attention. TransBaltic was led by the Swedish region of Skåne, 
devoted to transport and regional development and co-financed by the EUBSR 
program. TransBaltic was set up to tackle the issues of insufficient 
interoperability in robust transport networks and logistic patterns around the 
Baltic Sea, regarded as an important barrier to economic prosperity and growth 
in the Baltic Sea Region (TransBaltic, 2012a, p. 3). This, in line with growing 
transcontinental cargo flows bound for the region, makes the market players 
look forward to securing sufficient capacities. 

According to the vision of TransBaltic, the future integrated transport system 
within the region will efficiently serve the trade exchange among its countries 
as well as between the BSR and the world. The idea behind this concept is to 
create corridors of excellence, carrying concentrated volumes of long distance 
international freight. 

The BSR TransGovernance focuses on developing and testing joint planning 
and implementation frameworks for transport policies at levels which have 
witnessed a long process of cooperation across national borders with 
involvement of the public/private stakeholders, and/or which have contributed 
to the multilevel governance policy. The mentioned levels are Macro (the 
overall BSR area), Meso (cross-border integration areas), Corridor 
(transnational multimodal transport corridors) and Micro (intermodal 
transshipment nodes). 

The author considers this model of international cooperation as a useful one 
for further explaining cluster approach in the organization of the BSR transport 
sector. In result of research (II, III) the author proposed a cluster approach, 
which is essentially the organization of macro-regional transport system on the 
basis of cross-border cluster cooperation, taking into account the real potential 
and threats of the region, which would provide a balanced use of the existing 
and potential capacity of national transport systems’ infrastructure. 

3.3. Dynamics for the macro-regional transport sector 

Section 1.2 discussed the reciprocal influence of the transport system and its 
external environment. In theory, it is common to name the factors which may 
have either a positive or a negative effect on the transport system. In this 
section, the author presents the results of a statistical analysis which aimed to 
identify the factors which have had an impact on the BSR transport system 
performance, expressed in handled cargo volume. Tested by correlation 
analysis, Bayesian analysis and affinity analysis, these factors are presented in 
Table 2. 
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Table 2. Factors tested on the level of their influence on the overall cargo 
volume of the BSR  
 

Internal system External system 
1. Investments in road infrastructure; 
2. Investments in rail infrastructure; 
3. Investments in port infrastructure; 
4. Gross value added in trade, 

communication and transport 
services; 

5. Rail infrastructure density. 

1. Gross Domestic Product at market 
prices; 

2. Population; 
3. Export volumes; 
4. Import volumes; 
5. Production change in industry. 

 
Source: compiled by the author 

 
The correlation analysis showed that there are three factors which have 
significantly influenced cargo volumes handled in railway, maritime and road 
transportation sector of the Baltic Sea Region: export volumes, import volumes 
and production change in industry. All the three factors belong to the external 
environment of the transport system. 

In the group of internal system (transport system) remain factors 
contributing to the capacity and quality of transport infrastructure – investments 
into rail, port and road infrastructure, which are considered by many countries 
as a tool to accelerate the economy (Lumiste and Prause, 2011, p. 16). The 
analysis showed the strongest correlation between ‘cargo volumes’ and ‘road 
investments’ and ‘port investments’. 

Systems view on the results allows determining the interrelation of 
independent variables. Thus, a strong correlation can be observed between 
‘GDP’ and ‘investments’ into road and rail infrastructures, as well as between 
‘imports’ and ‘investments’ into rail and road infrastructures. The latter two 
have led to the growth of macro-regional trade.  

Despite the fact that maritime sector is considered to be one of the main EU 
transport priorities, the analysis demonstrates that investments into port 
infrastructure did not significantly affect ‘exports’ and ‘imports’ in the period 
2004–2011. Thus it can be concluded that the level of rail and road 
infrastructure development has played a more important role in the BSR 
recovery process by supporting first of all the internal market of the region in 
contrast to maritime infrastructure, which specializes mainly on handling extra-
EU cargo flows. It is also important to delve deeper into the nature of port 
investments. Firstly, investments into maritime infrastructure are of a long-term 
character; secondly, port terminals are more specialized in comparison to rail or 
road terminals, and require finding of a steady cargo flow for loading its 
capacity at a maximum level. 

The output of Bayesian analysis is presented by the model of joint 
probability distribution, which was chosen as a more suitable one for validating 
the interconnectedness of the variables within the scope of the study (II). The 
analysis confirms the main finding of the correlation analysis and determines 
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extremely significant dependencies between ‘imports’ and ‘GDP’ and between 
‘imports’ and ‘exports’ (see Fig. 4). 

 
 
Figure 4. The model of joint probability distribution for the BSR in the period 
2004–2011 (II) 
 
The ‘naïve model’ constructed within the analysis demonstrates that there are 
latent variables outside the model, influencing simultaneously through ‘changes 
in production’ and ‘investments in road infrastructure’ also ‘imports’ (see 
dashed lines). Imports, in their turn, have a direct causal impact on ‘cargo 
volumes’ (see Fig. 5). 

 
 

Figure 5. Naïve casual model for the BSR in the period 2004–2011 (II) 

 
In the author’s opinion, the latent variables may be connected with international 
policy, which remains outside the scope of this thesis. Economic sanctions 
against Russia affect the economies of contiguous countries through the main 
subsystems of national economies, such as industrial production, banking 
sector, transportation, etc. Thus the latent variable could be the dominant one in 
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the context of external environment influencing cargo volumes. 
The output of the affinity analysis confirmed the results of both previous 

analyses – three independent variables (‘GDP’, ‘imports’, and ‘exports’) had the 
highest (non-probabilistic) frequencies based on the co-occurrences of their 
changes (II). Thus, correlation, Bayesian and affinity analyses showed that the 
BSR transport and its economic potential depend on international trade, 
production in industry, as well as on sufficient investments into road and rail 
infrastructure. 

3.4. Towards formal clustering process 

The problem of ignorance of the countries’ diversity within a macro-region is 
confirmed by the fact that such approach has been criticized in a strategy for 
innovation for the BSR (Technopolis group, 2011, p. 5). 

In this section the author presents results of HCA (II, III), used to identified 
the dynamics of the BSR countries’ cargo turnover in order to find similarities 
in transport sector development (at different stages of the economic cycle as 
well). Below the author conceptualizes cluster approach implemented on the 
BSR transport sector (see Fig. 6). 

 

 
 
Figure 6. Conceptualization of cluster approach 
Source: conducted by the author 
 
HCA resulted in the formation of three levels of clusters: micro-, meso- and 
macro-regional clusters. Transport micro-clusters are agglomerations of the 
BSR countries with similar trends in transport sector. Two nearest micro-
clusters merge sequentially into meso-clusters. The final or single transport 

National T&L 
clusters - remain 
outside the scope of 
the thesis

Blocs of countries 
within the region -
T&L micro-clusters

Blocs of micro-
clusters - T&L  meso-
clusters

BSR as a macro-
region - Single T&L 
cluster

The final aim of 
cluster approach 
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cluster consists of all micro-clusters within the region, thus this cluster was 
discussed as a macro-regional cluster. 

The main significance of cluster analysis lies in its ability to divide countries 
into blocs/micro-clusters, which reveal the unequal conditions under which 
countries operate in the transport sector, delaying the creation of a single BSR 
transport sector. 

In the following, the author presents the main findings of this empirical part 
of the study (II): 

 
 Historical and geopolitical aspects prevail in the formation of micro-

clusters in railway and maritime sectors. 
 Germany and Poland have more dissimilarities compared to other BSR 

countries in all modes of transport. 
 The railway and road transport of Latvia, Lithuania and Poland was the 

most vulnerable in the crisis period, demonstrating at the same the 
quickest recovery within the macro-region. 

 Denmark, Finland and Norway form the most stable micro-cluster in 
terms of railway transport in all the three economic periods. The 
demonstrated stability is not only based on their similar geographical 
location and low share of international cargo in their rail freight 
transport. 

 Clusters are more clearly formed in maritime transport. This is 
consistent with findings presented in earlier research papers which were 
mainly concerned with this type of transport. 

 The railway sector remains to be very vulnerable in comparison to 
maritime and road transport, mainly because of its susceptibility to 
political decisions and financial instability of rail companies in Eastern 
Europe, many of which were hit hard in the economic crisis and their 
recovery took longer than in terms of other modes of transport. 

 The maritime sector is the weakest transportation sector from the 
perspective of economic crisis.  

 The macro-regional road sector is more adaptable to the market, as well 
as to economic and political changes in the region. 

 
In order to identify the development potential for employment-intensive 
cluster of the transport sector, the author conducted the HCA on the 
‘Specialisation’ criterion (LQ) in three cluster categories: Distribution, 
Maritime, and T&L (III). The results of the analysis showed that the despite the 
fact that the BSR demonstrates positive dynamics in the formation of macro-
regional cluster, having attributes of both formal and informal cluster, the 
disproportional development of cluster categories can be observed. 

The distribution cluster category tends to be the weakest component of the 
BSR transport sector, mainly because of its specifics – it does not exceed 
beyond national borders. The driving force in this cluster category is Lithuania. 
The maritime cluster category shows a positive dynamics in macro-regional LQ 
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development, which is supported by intensive macro-regional business 
cooperation project. The Baltic Sea Poland is a leader in this cluster category. In 
contrast to maritime cluster category, the T&L holds the second place in terms 
of strong cluster formation, demonstrating two driving forces in its clustering 
process – Baltic Sea Poland and Norway. Table 3 shows the results of the HCA 
for the whole transport sector, which includes the cluster categories 
‘Distribution’, ‘Maritime’ and ‘T&L’. 
 
Table 3. Results of HCA representing the formation of countries’ clusters based 
on their ‘Specialisation’ criterion in transport sector in 2007–2011 
 
Cluster 

nr. 
The 1st stage of 

analysis 
The 2nd stage of 

analysis 
The 3rd stage of 

analysis 
The 4th stage of 

analysis 
1 Denmark, 

Sweden, Baltic 
Sea Germany 

Denmark, 
Sweden, Baltic 
Sea Germany, 
Finland, Baltic 

Sea Russia 

Denmark, 
Sweden, Baltic 
Sea Germany, 
Finland, Baltic 

Sea Russia, 
Estonia, Latvia, 

Lithuania, 
Norway 

Single cluster – 
the BSR 

2 Finland, Baltic 
Sea Russia 

3 Estonia, Latvia, 
Lithuania  

Estonia, Latvia, 
Lithuania, 
Norway 4 Norway 

5 Baltic Sea 
Poland 

Poland Poland 

 
Source: compiled by the author on the basis of Appendix 3 
 
The transport sector includes four micro-clusters which demonstrate different 
development dynamics. Cluster 1, comprising Denmark, Sweden and the Baltic 
part of Germany, demonstrates moderate growth during 2007-2011. Finland 
with its neighbour - Baltic Sea Russia (cluster 2) demonstrate slow rates of 
recovery process, as the employment rates of these countries were significantly 
hit by the crisis. The third cluster is formed by the Baltic States, whose 
employment in the transport sector was not affected by the crisis. These 
countries demonstrate a high level of cluster specialisation in this sector and 
demonstrate relatively high rates of growth during the period. Baltic Sea Poland 
and Norway are the driving forces of the BSR transport sector. These countries 
maintain leading positions in the sector owing to their high levels of LQ and its 
stable growth rates. Below the author outlines some findings regarding the 
mapping of the BSR’s corridors as well (see Fig. 7). 

Despite their relatively weak position in the region (in terms of cargo 
turnover dynamics and infrastructure dynamics), the Baltic States are 
overloaded with TEN-T and Core network corridors, which in most cases 
overlap with each other. This confirms the author’s suggestion that there is no 
need to develop new corridors – the Pan-European transport corridors have lost 
their importance and, compared to other BSR countries, there has emerged the 
problem of high transport isolation of Estonia and Latvia with three corridors 
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crossing the countries’ territories from the south to the north, isolating countries 
from the strategically important east-west direction. 

 

 
 
Figure 7. The BSR transport sector 
Source: complemented by the author on the basis of Trans-European Transport 
Networks, 2014; EC, 2013b; II; III 
Notes: dashed zones are micro-clusters formed by BSR’s countries on the basis of the 
cargo handled by railway, maritime and road transport in 2011; blue area is “Blue 
banana area” 
 
The cluster approach allows identifying homogeneous micro-clusters of 
countries in the transport sector. On the basis of the behavior of micro-clusters 
at different stages of the economic cycle (growth, crisis, recovery), it is possible 
to predict future trends in the development of the transport sector and recognize 
and eliminate potential bottlenecks in the sector that may hinder its sustainable 
development, thus unlocking the potential of the region. This, in turn, makes it 
possible to identify homogeneous transport micro-clusters. The intensification 
of cooperation between formal micro-clusters emphasizing the application 
advantages of each of them and spreading it onto macro-regional level will 
allow reducing heterogeneity within the BSR. 
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CONCLUSIONS 
The author studied transport sector of the BSR as an open complex system 
which consists of a multitude of interconnected and interdependent elements 
and implied a systems view onto the transport sector.  

The author of the thesis aimed to emphasise the importance of the concept 
of macro-regional development of the BSR transport sector and to 
determine contribution of formal cluster approach to its development. The 
research question of the thesis was the following: What determines the 
dynamics of the performance of the BSR transport sector and how can cluster 
approach contribute to its development? 

The dynamics which determine the BSR transport sector performance were 
identified by means of correlation, Bayesian and affinity analyses. Thus, critical 
dynamics for the macro-regional transport sector are: international trade, 
production in industry, investments in road and rail infrastructures. 

The author proposes a formal cluster cooperation which would facilitate the 
creation of a single BSR transport cluster. It was concluded that national and 
intergovernmental initiatives are the basis of macro-regional cooperation. But 
currently they do not provide formation of a Single macro-regional transport 
cluster – the BSR countries demonstrate a high level of heterogeneity in the 
development dynamics of transport field. The author identified five dimensions 
of a formal macro-regional transport cluster: (1) it is a geographical 
concentration of national states within one macro-region; (2) cooperation in the 
clusters is regulated on behalf of the EU and national governments; (3) it 
demonstrates homogeneity in the development dynamics of its physical 
infrastructure; (4) it demonstrates homogeneity in the dynamics of transport 
sector performance and (5) it has similar behavioural patterns at different stages 
of the economic cycle. 

The author is of the opinion that formal cluster approach for the transport 
sector allows unlocking the potential of the region as it enables to identify 
homogeneous transport micro-clusters. The intensification of cooperation 
between formal micro-clusters emphasizing the application advantages of each 
of them and spreading it onto macro-regional level will allow reducing 
heterogeneity within the BSR. 

The basis of formal cluster approach in the organization of the transport 
sector involves not only the promotion of cross-border cluster cooperation by 
intergovernmental institutions, but planning future projects and strategies in 
accordance to the BSR real strengths and weaknesses, determined by 
continuous monitoring of the regions’ development process towards 
homogeneity in transport sector. 

National and intergovernmental initiatives analyzed in the thesis cover 
countries ‘randomly’, regardless of the performances of the countries’ transport 
sector, LPI, and involvement in TEN-T corridors. Cluster approach in 
organising the transport sector is based on the promotion of formal cross-border 
cluster cooperation by intergovernmental institutions. The factor that would 
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provide a balanced use of the existing and potential capacity of the 
infrastructure of national transport systems, is the intensification of cooperation 
within the international transport corridors in the region. Therefore, a single 
BSR transport cluster must be based on the corridor approach. 

Considering the fact that the BSR is an important element of TEN-T, cluster 
approach may ensure continuous competitiveness of a regional transport system 
on a global level. As well as economic power/potential of a region, the level of 
regional infrastructure development and the region’s positioning relative to core 
national and international transport corridors can contribute to the development 
of regional transport clusters. 

The (macro-)regional cluster provides for a (macro-)region the same benefits 
as it does for a nation, but by involving more stakeholders in the process of 
international business cooperation, the scale of benefits expands, increasing its 
competitiveness in certain sectors on the global level. In the author’s opinion 
this would provide a balanced utilization of the infrastructure’s existing and 
potential capacity within the region. Considering the fact that infrastructure is 
the technical basis for the region’s economy, cooperation must be intensified in 
its international corridors. 
 
Theoretical and methodological contribution of the thesis 
 
The primary theoretical and methodological contribution of the thesis is 
addressing two gaps in research thus far: 

 establishing a relevant interdisciplinary theoretical platform for 
research in contemporary international logistics, based on based on the 
systems theory, new regionalism and the concept of regional cluster. 
The systems theory was tested on the macro-regional level on the 
example of transport sector, which was studied as an open complex 
system, interacting with external environment on a macro-regional 
level. Analysis of the regionalism-related publications showed that 
there is an urgent problem of heterogeneity within macro-regions, 
which can eliminate the input of transport activity into the economic 
growth of the region. The concept of formal macro-regional cluster is 
a core focus of the thesis. It was concluded that a macro-regional 
cluster provides the same benefits to a macro-region as it does to a 
nation, but due to involving more stakeholders in the process of 
international business cooperation, the scale of benefits expands, 
increasing its competitiveness in certain sectors on the global level. 
Whereas the formal nature of the such cluster is a key precondition for 
the sustainable development of the macro-regional transport cluster. 

 developing a methodological framework for a system analysis (of the 
development dynamics of the field of macro-regional transport 
towards the formation of a formal cluster. The author used sequential 
mixed research design with the purpose of expanding the systems 
theory to the transport sector on a macro-regional level. 
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Practical contribution and implication 
 
The practical contribution of the thesis lies in determining a formal cluster 
approach for the sustainable development of the BSR by applying macro-
regional strategies. In results of empirical research the homogeneity of the BSR 
countries was identified on the basis of similar dynamics in cargo flows. The 
author developed an approach to estimate the level of impact of the components 
of economic cycles on the demand for rail, maritime and road transport services. 
Economic impact analysis, conducted by the author, unveils the impact of 
transportation facilities and systems on national economies. 

The findings of the author could be used by macro-regional and 
intergovernmental authorities involved in the development of macro-regional 
strategies in order to even the collaboration in the transportation market at the 
macro-regional level, as proper identification of countries’ natural comparative 
advantages and potential for development is needed at the stage of the policy-
making process.  
 
Limitations and future course of research 
 
The next step is to acknowledge the limitations of the approach. The first 
limitation derives from the lack of accurate statistical data on the transport 
performance of the northern parts of the Poland and Germany. According to the 
EC definition of the region, the northern parts of Germany and Poland are 
officially included in the BSR, however the statistical data on cargo volumes 
and economic indicators used in the thesis covers the countries’ whole 
territories. The second limitation concerned the statistical data on cluster 
indicator (LQ), which was not available for some countries in the period 2004–
2007. The third limitation is connected with the exclusion of Baltic Sea Russia 
from correlation, Bayesian and affinity and partly HCA analyses because of the 
lack of required statistical data for its North-western Federal District, which has 
a direct exit to the Baltic Sea. The last limitation concerns the selection of 
transport modes for the analysis. Air and pipeline transport modes are excluded 
from the research due to their low performance in the region. 

Further research could be conducted in three directions. The first arises from 
the main limitations that the author has tackled in the research – namely, solving 
the problem of the collection of the so far lacking macro-regional statistics on 
the transport field’s performance indicators. The second could focus on the 
issue of macro-regional clustering in the railway and road sector of the BSR. 
And the third could be a more detailed evaluation of how international trade, 
production in industry and investments in transport infrastructure could reduce 
the problem of heterogeneity of macro-regional transport. 
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ABSTRACT 

Formal cluster formation in the development of the transport sector in the 
Baltic Sea macro-region 

 
With the expansion of the multimodal transportation concept, the efficiency of a 
country’s and region’s transport system performance depends on synergy which 
occurs due to effective cooperation between countries’ national transport sectors 
on macro-regional level. The focus of the present thesis is studying the Baltic 
Sea Region’s (BSR) transport sector as a transport cluster, naturally formed on 
the macro-regional level by Denmark, Estonia, Finland, Germany, Latvia, 
Lithuania, Poland, Sweden, and Norway. Serving trade flows passing via its 
physical infrastructure, the BSR helps to facilitate and intensify trade relations 
through macro-regional cooperation and achieve the strategic goals set by the 
EC within the European Union Strategy for the Baltic Sea Region related to 
creating an effectively functioning transport system, promoting the increase of 
region’s accessibility and attractiveness. The strategy, stressing the importance 
of macro-regional approach, which goes hand in hand with clustering process, 
has heightened the researchers’ interest towards a new form of regionalism, 
raising the urgent problem of heterogeneity within macro-regions. 

The doctoral thesis is based on three scientific publications by the author 
from 2011 to 2015. The aim of the thesis is to emphasize the importance of 
the concept of macro-regional development of the BSR transport sector 
and to determine the contribution of formal cluster approach in its 
development. The central question discussed within the thesis is the 
following: What determines the dynamics of the performance of the BSR 
transport sector in 2004–2012 and how can the concept of formal clustering 
contribute to its development? In accordance with the aim and research 
question, the author has set the following tasks: 

 
1. To confirm the importance of the concept of macro-regional 

development for the BSR transport sector from the perspective of: 
a. Macro-regional infrastructure development within the TEN-T 

system (articles I, II and III); 
b. Macro-regional cluster collaboration in the BSR transport 

sector (article II); 
c. BSR’s competitiveness in transhipment of cargo flow to/from 

Russia, the CIS countries, and China (articles I and II). 
2. To identify the pattern of the BSR transport sectors’ response to the 

fluctuations of global economy (article II); 
3. To determine the direction of further development of the BSR macro-

regional policy (article II and III). 
 
The macro-regional transport system studied within the thesis represents a 
unique complex composed by different national transport systems, which are 
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different in their capacities, technological and technical, including ITC, support, 
as well as in collaboration experience. Within the scope of the thesis the author 
investigates the impact of the EUSBSR on the creation of an effectively 
functioning macro-regional transport system, which is the declared priority of 
the strategy. From this emerges the problem of ‘rational’ involvement of the 
countries’ transport capacities in the transport system, which derives from the 
predominance of the informal/business aspect of macro-regional cooperation. 
The formal and informal nature of regions and clustering process are of crucial 
importance for a sustainable development of the macro-region, which could be 
achieved by their synergy effect. 

The author clarifies the concept of formal macro-regional transport cluster 
and defines it within five dimensions: 

 
1) it is a geographical concentration of national states within one macro-

region; 
2) cooperation in the clusters is regulated on behalf of the EU and national 

governments; 
3) it demonstrates homogeneity in the development dynamics of its 

physical infrastructure; 
4) it demonstrates homogeneity in the dynamics of transport sector 

performance, and 
5) it has similar behavioural patterns at different stages of the economic 

cycle. 
 
The author conducted probabilistic (hierarchical cluster and correlation 
analyses) and non-probabilistic (Bayesian and affinity analysis) methods of 
analysis with the aim to: 1) determine changes in transport activity in response 
to changes in economy (article II); 2) evaluate correlation between the volume 
of cargo flows and economic indicators (article II); 3) identify the key factors 
influencing the performance of the BSR transport sector (article II) and 4) 
identify ‘formal’ micro-, meso- and single transport clusters (article III). 

The primary theoretical contribution is the establishing of a relevant 
interdisciplinary theoretical platform for research in contemporary international 
logistics, based on the systems theory, new regionalism and the concept of 
regional cluster; and developing a methodological framework for a system 
analysis. The systems theory was tested on the macro-regional level on the 
example of transport sector, which was studied as an open complex system, 
interacting with external environment on a macro-regional level. The concept of 
formal macro-regional cluster is a core focus of the thesis. It was concluded that 
a macro-regional cluster provides the same benefits to a macro-region as it does 
to a nation, but due to involving more stakeholders in the process of 
international business cooperation, the scale of benefits expands, increasing its 
competitiveness in certain sectors on the global level, whereas the formal nature 
of such a cluster is a key precondition for the sustainable development of the 
macro-regional transport cluster. 
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The methodological contribution of the thesis lies is developing the 
methodological framework of a system analysis, based on the use of sequential 
mixed research design with the purpose of expanding the systems theory to the 
transport sector on a macro-regional level. The justifiability of the 
methodological framework is confirmed by the practical contribution of the 
thesis, which lies in determining a formal cluster approach for the sustainable 
development of the BSR by applying macro-regional strategies. 

In results of empirical research, the homogeneity of the BSR countries was 
identified on the basis of similar dynamics in cargo flows. The hierarchical 
cluster analysis as a key method used in the thesis enabled to divide the BSR’s 
countries into micro-clusters and reveal the unequal conditions under which 
countries operate in the transport sector, delaying the creation of a single BSR 
transport sector. 

Analyzing the macro-regional cluster collaboration in the BSR transport 
sector resulted in two crucial findings, namely: the tendency of formation of 
transport clusters on a national level predominates in the BSR and macro-
regional clustering experience in railway, and road transport is negligible in the 
BSR. Of special importance are the patterns of formal micro-cluster formation 
process, which were identified by the author. Conducted analyses demonstrate 
that the BSR’s countries split up into micro-clusters on the basis of historical, 
geopolitical and informal/business cooperation aspects (article II). The analysis 
defined that there are three driving forces/countries in the formal clustering 
process of the BSR transport sector’s cluster categories: (1) Lithuania – in 
distribution; (2) Baltic Sea Poland – in maritime and Transport and Logistics; 
and (3) Norway – Transport and Logistics (article III). As the driving forces, 
these countries have a significant potential in formal promotion and spread of 
their success onto the macro-regional level. Thus, the intensification of 
cooperation between formal micro-clusters, emphasizing the application 
advantages of each of them and spreading it onto macro-regional level, will 
allow reducing heterogeneity within the BSR. 

The author developed a conception to estimate the level of impact of the 
components of economic cycles on the demand for rail, maritime and road 
transport services, which help to determine similar behavioural patterns of 
transport sector at different stages of the economic cycle. This conception helps 
to predict future trends in the development of the transport sector and recognize 
and eliminate potential bottlenecks in the sector that may hinder its sustainable 
development, thus unlocking the potential of the region 

Economic impact analysis, conducted by the author, unveils the impact of 
transportation facilities and systems on the BSR’s national economies. The 
correlation, Bayesian and affinity analyses (article III) showed that there are 
four crucial factors which have significantly influenced cargo volumes handled 
in the Baltic Sea Region, namely international trade (export and import 
volumes), production in industry, investment in road and rail infrastructures. 

To complement the concept of regional cross-border cooperation in the 
Baltic Sea region, developed by the governing bodies of the EU, the author has 
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presented in this doctoral thesis a principally new approach to transport sector 
clustering. Thus the findings of the research could be used by macro-regional 
and intergovernmental authorities involved in the development of macro-
regional strategies in order to even the collaboration in the transportation market 
on the macro-regional level, as proper identification of countries’ natural 
comparative advantages and potential for development is needed at the stage of 
the policy-making process. The author suggests three directions for further 
research: 

 
 working out the system of collection of macro-regional statistics on 

transport field performance’ indicators; 
 detailed analysis of issues, which prevent macro-regional clustering 

process in the railway and road sector of the BSR; 
 evaluation of how international trade, production in industry and 

investments in transport infrastructure could reduce the problem of 
heterogeneity of macro-regional transport. 

  
Key words: transportation, cluster analysis, Baltic Sea Region, macro-region, 
international cooperation, transport network  
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KOKKUVÕTE 

Formaalse klastri kujunemine Läänemere makroregiooni 
transpordisektori arengus 

 
Riikide ja piirkondade transpordivõrkude tulemuslikkus multimodaalse 
transpordi mõiste avardumisel sõltub sellest, kui tõhusalt suudavad eri riikide 
transpordisektorid teha koostööd makroregionaalsel tasandil. Käesolev 
doktoritöö keskendus Läänemere makroregiooni transpordisektori uurimisele 
makroregionaalsel tasandil moodustuva klastrina, kuhu kuuluvad Taani, Eesti, 
Soome, Saksamaa, Läti, Leedu, Poola, Rootsi ja Norra. Füüsilise taristu kaudu 
liikuvaid kaubavooge hallates aitab Läänemere regioon hõlbustada ja edendada 
makroregionaalse koostöö abil kaubandussuhteid ja saavutada Euroopa 
Komisjoni seatud strateegilisi eesmärke Euroopa Liidu Läänemere strateegia 
raames, et luua tõhusalt toimiv transpordivõrk, mis omakorda edendaks 
piirkonna ligipääsetavust ja atraktiivsust. Nimetatud strateegia, mis rõhutab 
makroregionaalse lähenemise tähtsust ning on tihedalt seotud klasterdamisega, 
on juhtinud teadlaste tähelepanu uuele regionalismile, tõstatades sellega pakilise 
küsimuse makroregioonide heterogeensuse kohta.  

Doktoritöö aluseks olid autori kolm teaduspublikatsiooni, mis avaldati 
aastatel 2011–2015 ja on valminud koos kaasautoritega. Töö eesmärgiks oli 
rõhutada makroregionaalsuse olulisust Läänemere transpordisektori 
arengus ja hinnata formaalsete klastrite loomise mõju selle arengusse. 
Uurimus keskendus küsimusele, mis on need tegurid, mis määrasid 
Läänemere regiooni transpordisektori tulemuslikkust aastatel 2004–2012 
ning kuidas võib formaalsete klastrite loomine seda mõjutada. 

Doktoritöö eesmärgi ja keskse küsimusega seonduvalt seadis autor endale 
järgmised ülesanded. 

 
1. Tõestada makroregionaalse arengu tähtsust Läänemere 

transpordisektoris järgmistest vaatenurkadest: 
a. Makroregionaalse taristu arendamine üle-euroopalise 

transpordivõrgu (TEN-T) raames (artiklid I, II ja III); 
b. Makroregionaalsete klastrite koostöö Läänemere 

transpordisektoris (artikkel II); 
c. Läänemere regiooni tulemuslikkus Venemaalt, teistest SRÜ 

riikidest ning Hiinast lähtuvate ja sinna suunduvate 
kaubavoogude teenindamisel (artiklid I ja II). 

2. Teha kindlaks, kuidas Läänemere transpordisektorid reageerivad 
muutustele globaalses majanduses (artikkel II); 

3. Sõnastada Läänemere regiooni makroregionaalse poliitika edasise 
arengusuunad (artiklid II ja III). 

 
Käesolevas töös käsitletav makroregionaalne transpordivõrk kujutab endast 
erinevate riikide transpordivõrkude ainulaadset süsteemi, mille üksikosad 
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erinevad üksteisest mahtudelt, tehnilistelt parameetritelt, infotehnoloogilise 
toest ning koostöökogemusest. Autor uuris töös Euroopa Liidu Läänemere 
strateegia mõju tõhusa makroregionaalse transpordivõrgu loomisele, mis on 
nimetatud strateegia peamiseks eesmärgiks. Sellega seoses tekkis küsimus 
ratsionaalsusest riigi transpordivõimekuse osas transpordivõrgus osalemises, 
kuna see tuleneb peamiselt makroregionaalse koostöö mitteametlikust ehk 
majanduslikust aspektist. 

Piirkondade ja klastrite loomise formaalsus ja mitteformaalsus on määrava 
tähtsusega makroregiooni jätkusuutliku arengu seisukohalt, ning seda on 
võimalik saavutada koostoime abil. Autor selgitas formaalse makroregionaalse 
transpordiklastri mõistet ja defineeris seda viie mõõtme kaudu: 
 

1) makroregionaalne klaster on rahvusriikide geograafiline koondumine 
ühe makroregiooni alla; 

2) klastritesisest koostööd reguleeritakse Euroopa Liidu ja liikmesriikide 
valitsuste kaudu; 

3) makroregionaalse transpordiklastri füüsilise taristu arengudünaamika on 
homogeenne; 

4) klastri transpordisektori tulemuslikkuse dünaamika on homogeenne, ja 
5) klastrite käitumismustrid majandustsükli erinevates faasides on 

sarnased. 
 

Autor kasutas tõenäosuslikke (hierarhilise klaster- ja korrelatsioonianalüüsi) 
ning mittetõenäosuslikke (Bayesi ja afiinsusanalüüsi) meetodeid eesmärgiga: 1) 
määrata kindlaks muutused transporditegevuses, mille toovad kaasa muutused 
majanduses (artikkel II); 2) hinnata veovoogude mahu ja majandusnäitajate 
korrelatsiooni (artikkel II); 3) tuua välja peamised tegurid, mis mõjutavad 
Läänemere regiooni transpordisektori tulemuslikkust (artikkel II); ja 4) 
määratleda formaalsed mikro-, meso- ja üksikud klastrid (artikkel III). 

Teoreetiliseks panuseks on üldise süsteemiteooria rakendamine autori poolt 
transpordisektori makroregionaalsel hindamisel, mille käigus loodi asjaomane 
interdistsiplinaarne platvorm kaasaegse rahvusvahelise logistika uurimiseks, 
mis põhineb süsteemiteooria, uue regionalismi ja regionaalse klasterdumise 
kontseptsiooni sümbioosil. Süsteemiteooriat testiti makroregionaalsel tasandil 
transpordisektori näitel, mida käsitleti avatud süsteemina, mis 
makroregionaalsel tasandil sõltub välisest keskkonnast. Formaalse 
makroregionaalse klastri mõiste oli doktoritöö keskne uurimisküsimus. 
Uurimusest järeldus, et makroregionaalne klaster toob võrdselt kasu nii 
makroregioonile kui riigile, ent kuna rahvusvahelises majanduskoostöös osaleb 
rohkem sidusrühmi, siis selle kasu skaala on avaram ja nii on üleilmsel tasandil 
teatud sektorite konkurentsivõime suurem. Samuti on klastri formaalne olemus 
makroregionaalse transpordiklastri jätkusuutliku arengu peamiseks eelduseks. 

Doktoritöö metodoloogiliseks väljundiks on kindla järgnevusega 
segauurimisstrateegiatel põhinevate süsteemianalüüsi meetodite väljatöötamine, 
mille eesmärgiks on rakendada süsteemiteooriat makroregionaalse tasandi 
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transpordisektori uurimisel. Selle metoodilise raamistiku valikut õigustab 
doktoritöö praktiline panus, mis seisneb formaalsete ehk ametlike klastrite 
rakendamisel Läänemere regiooni jätkusuutlikus arengus kasutades 
makroregionaalseid strateegiaid. 

Empiirilise uurimuse tulemusena määrati kindlaks Läänemere regiooni 
riikide homogeensus kaubaveovoogude dünaamika sarnasuse osas. Hierarhilise 
klasteranalüüsi kasutamine doktoritöö põhilise uurimismeetodina võimaldas 
autoril jagada Läänemere riigid mikroklastritesse ja tuua esile ebaühtlased 
tingimused nende riikide transpordisektorite toimimises, mis omakorda ei 
võimalda ühtse Läänemere regiooni transpordivõrgustiku kiiret loomist. 

Läänemere regiooni transpordisektori makroregionaalsete klastrite koostöö 
analüüsimisel ilmnes kaks väga olulist tulemust – Läänemere regioonis on 
ülekaalus transpordiklastrite moodustumine riiklikul tasandil, samas kui 
makroregionaalse klasterdumise kogemus Läänemere regiooni raudtee- ja 
maanteetranspordisektoris on tühine. Olulisel kohal on ka autori poolt määratud 
formaalsete mikroklastrite moodustamise mudelid. Teostatud analüüsid 
näitasid, et Läänemere regiooni riigid jagunesid mikroklastriteks ajalooliste, 
geopoliitiliste ja mitteformaalsete/majanduskoostöö tegurite mõjul (artikkel II). 
Lähemal analüüsil ilmnes, et Läänemere regiooni transpordiklastrite 
kategooriate formaalne klasterdumine toimus kolme juhtiva jõu/riigi mõjul 
(artikkel III): 1) Leedu – jaotustegevuses; 2) Poola Läänemereäärses osas – 
merekaubanduses ning transpordis ja logistikas; ja 3) Norra – transpordis ja 
logistikas. Juhtivate jõududena on neil riikidel tugev potentsiaal oma edukuse 
ametlikul edendamisel ja jagamisel makroregionaalsel tasandil. Formaalsete 
mikroklastrite vahelise koostöö intensiivistumine, mille käigus rõhutatakse iga 
klastri eeliseid rakendamisel ja makroregionaalsel levitamisel, võimaldab 
vähendada heterogeensust Läänemere piirkonnas. 

Autor töötas välja kontseptsiooni, kuidas hinnata majandustsüklite 
komponentide mõju nõudlusele raudtee-, mere- ja maanteetranspordi teenuste 
järgi. See aga aitaks leida sarnaseid käitumismustreid transpordisektoris 
majandustsükli erinevates faasides. Samuti võimaldaks kontspetsioon ka 
ennustada sektori arengu tulevikusuundi, et tunda ära ja kõrvaldada võimalikud 
kitsaskohad, mis võiksid takistada sektori jätkusuutlikku arengut ja seeläbi 
rakendada piirkonna potentsiaali. 

Autori teostatud majandusliku mõju analüüs tõi välja transpordivahendite ja 
– võrkude mõju Läänemere regiooni riikide majandustele. Korrelatsiooni, 
Bayesi ja afiinsusanalüüsid (artikkel II) näitasid, et Läänemere regioonis 
käsitsetud kaubamahte on oluliselt mõjutanud neli kriitilist tegurit – 
rahvusvaheline kaubandus (ekspordi- ja impordimahud), tööstustoodang, 
investeeringud maantee- ja raudteetaristutesse. 

Et täiendada EL juhtorganite poolt välja töötatud regionaalse piiriülese 
koostöö mõistet Läänemere regioonis, on käesolevas doktoritöös esitatud 
põhimõtteliselt uudne kontseptsioon transpordisektori klasterdumisele. Selleks, 
et ühtlustada transporditurul koostööd, võivad autori tulemused osutuda 
kasulikuks makroregionaalsete strateegiate arendamisega seotud regiooniüleste 
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ja valitsusvaheliste organisatsioonide jaoks. Selle alast uurimistööd näeb autor 
kolmes võimalikus suunas: 

 
 makroregionaalsete võtmemõõdikute andmebaasi loomises Läänemere 

transpordisektori järjepidevaks hindamiseks; 
 põhjaliku analüüsi läbiviimises raudtee- ja maanteetranspordi 

makroregionaalse klasterdamise protsessi takistavate asjaoludest; 
 mõju kindlaksmääramisel, kuidas rahvusvaheline kaubandus, töötlev 

tööstus ja investeeringud transporditaristusse aitavad vähendada 
heterogeensust makroregionaalse transpordi valdkonnas. 

 
Võtmesõnad: kaubavedu, klasteranalüüs, Läänemere regioon, makroregioon, 
riikidevaheline koostöö, transpordivõrk 
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