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Introduction 

Background and context 
Placing economic agents in close geographical proximity to each other and establishing 
mutual relations for better performance in terms of a certain economic activity are 
factors that trace back to the advent of cities in the Ancient World. Clusters, bound by 
close ties, are still an important economic phenomenon in the 21st century, responsible 
for raising the most successful market players in a wide range of global sectors (Chen & 
Liu, 2021; Stavroulakis et al., 2021). Active participation in industrial clusters in the 
second half of the 20th century provided one of the best opportunities for small and 
medium businesses to survive and stay competitive at the regional, international, and 
even global levels (Porter, 1998a; Ranman & Kabir, 2021; Turkina & Van Assche, 2018). 
However, former market leaders can lose their positions due to the problems at the 
federal, state, and cluster levels (Porter et al., 2011), sanctions imposed against different 
sectors of the economy, which are followed by protecrionism policy towards domestic 
companies (Zemtsov et al., 2017), technological disruptions (Østergaard & Park,  
2015), competition from young, flexible, and innovative companies and start-ups  
(Ferràs-Hernández et al., 2017). Some of these large companies were also capable of 
using the huge potential and opportunities provided by industrial clusters. As a rule, they 
did this by placing key operations of the company in industrial clusters meticulously 
selected around the entire globe or using these industrial clusters as major innovators in 
the value chain (Chandrashekar & Hillemane, 2018). 

However, the cluster phenomenon existed in the command economy of the USSR, 
where industrial policy was based on the development of territorial production 
complexes. The idea behind territorial production complexes was vertical and horizontal 
integration of enterprises to receive the economy from localisation. The main difference 
between territorial production complexes and clusters is the absence of competition 
between enterprises. Therefore, production chains in territorial production complexes 
were established and planned by the government (Pilipenko, 2004). During the transition 
from command to market economy, these linkages were disrupted, and production 
chains partly or fully were replaced by imports of final and intermediate products. 
Further, resource richness and oil dependence of Russia has boosted the decline of the 
manufacturing industries and territorial production complexes in transition stages from 
command to market economy. 

Fromhold-Eisebith and Eisebith (2008) consider cluster policy as public and private 
measures that magnify agglomeration effects. However, in Russia, cluster policy is often 
implemented using the principle “cluster must be here” and often results in “state 
failures”, whose nature is close to “market failures”, since there is an information 
asymmetry in the system of public administration (Babkin et al., 2011).  

To make industrial policy effective, it is necessary to establish and implement 
scientifically proven priorities and the contents of industrial development programmes 
in the long run, taking into account the specifics of the transitional economies. These 
specifics arise from lower stages of economic development of the country, lower levels 
of integration in global value chains, political factors, disruption of the established 
production chains, resource dependence, and instability of the economy. If these 
specifics are not taken into account, then cluster-based economic policy will not be 
effective, since it mainly arises from the experience of the developed economy.  
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For example, a study (Islankina & Thurner, 2018) on 25 pilot cluster initiatives in Russia 
that received financial support under the national programme and concluded that there 
was no relationship between the invested capital and the labour productivity of 
employees of enterprises that were part of cluster projects. 

 To address this situation, there is a need for well-developed theoretical and 
methodological approaches to establishing industrial policy with due consideration of 
the factors of the institutional environment of the transitional economy. 

Problem statement and research gap 
Cluster industrial policy is the subject of scientific discussions (Lee et al., 2017). Many 
authors consider clusters in terms of their classification, identification (Kopczewska  
et al., 2017), and defining the factors that affect them positively (Lis et al., 2020; Slaper 
et al., 2018). Some others proceed from the theses of the official cluster policy and study 
the development of the clusters set up on the basis of regulations and decrees of the 
Government (Zemtsov et al., 2017). This limits the possibility of considering clusters that 
are set up due to private initiatives. However, an important question arises – whether 
the decision-makers have enough methods and tools to identify clusters and evaluate 
the effects of cluster industrial policy, taking into account specifics of transition economy. 

In particular, institutional theory can be used to complement cluster-based economic 
policies and tools in the case of the institutional structure of the Russian transition 
economy. Therefore, this research is based on the idea that a successful cluster policy 
should be based on the current economy profile of the country, which reflects its specific 
features. For example, in the Russian case, it is necessary to take into account its resource 
richness and transition from command to market economy, in particular from territorial 
production complexes with fixed links between enterprises to clusters, which should be 
built in global value chains and compete with each other. Thus, it is necessary to identify 
the statistical parameters that reveal the concentrated types of activity in a certain 
territory, defining the connections between the types of activity and their clustering, as 
well as automating their calculations, mapping them on a regional level, and measuring 
the externalities that occur due to the clusters localised in the territory. 

Some authors have studied different types of sectoral clusters localised in the Russian 
regions as well as the microstructure of individual clusters. For example, authors from 
the Russian cluster observatory mainly focus on the analysis of official clusters developed 
by the government. The literature does not pay enough attention to analysing the cluster 
structure of the regions of Russia or evaluating their impact on economic growth. This 
problem is especially crucial for the transitional type of the Russian economy. Therefore, 
to tackle this gap, the author developed a complex methodology for analysis of the 
territory cluster structure at micro-, meso-, and macro-levels and its’ application to the 
case of Russian regions. 

Aim and scope of work 
The research study is aimed at developing theoretical and methodological guidelines for 
forming and implementing cluster industrial policy at the micro- and macro-levels with 
regard to institutional, regional, and industry-specific factors in Russia. 

The following research questions are addressed in this study: 
RQ1: What methods and tools can be used to identify and analyse the cluster structure 

of the Russian transition economy? 
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RQ2: What is the effect of industrial clusters on the economy of Russian regions? 
RQ3: What is the cluster industrial structure of Russia and St. Petersburg? 
RQ4: What is the relationship between the objectives, methods, and elements of 

cluster policy in a transition economy? 
The object of the research is industrial clusters at the macro- and micro-levels.  

The subject of the research is the theoretical and methodological grounds for forming 
and implementing cluster industrial policy in a transition economy. 

Figure 1 portrays the overall logic of the research and illustrates the overall structure 
of the cover paper.  

The theoretical background relates to the first chapter of the cover paper. I discuss 
the existing background of cluster research and identify the research gap. 

The research design of cluster structure identification and analysis is presented in 
Chapter 2 of the cover paper. Chapter 2 provides answers to RQ1 and presents the 
methodological background of the research. 

Chapter 3 presents the results of cluster structure identification and analysis in Russia 
and the theoretical contributions of this research.  

Chapter 3.1 presents the results of Russia’s regional cluster structure study for the 
period of 2008–2016 and provides a partial answer to RQ3; the industrial clusters, 
determining the positive externalities for the economy of Russia’s regions, were 
identified for the period of 2008–2016, and the answer to RQ2 was presented. In more 
detail, the results of the research are presented in articles A1, A2, and A3 (Kudryavtseva 
& Olaniyi, 2019; Kudryavtseva et al., 2020; Rodionov et al., 2018). Chapter 3.2 presents 
a detailed analysis of one of the Russian regions – St. Petersburg in order to complete 
answer to RQ3. I evaluated the dynamics of the industry-specific cluster structure of  
St. Petersburg for the period 2008–2016, identified the factors limiting the development 
of industrial clusters, defined the institutional forms for promoting St. Petersburg’s 
clusters, and substantiated the action items of St. Petersburg’s cluster industrial policy. 
This section presents how instruments of cluster industrial policy can be applied at 
example of the concrete regions. In more detail, these results are presented in articles 
A5 and A4 (Kudryavtseva, 2015; Kudryavtseva, 2016). 

The Discussion section provides answers to RQ4 and contributes to the theory by 
presenting the mechanism of cluster industrial policy in the transition economy. 
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Figure 1. – Flowchart 
Source: composed by the author 
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Abbreviations 
GRP Gross Regional Product 
IT Informational technology 
LQ  Locational quotient 
MAR Marshall – Arrow – Romer  
NACE Nomenclature statistique des Activités économiques dans la 

Communauté Européenne 
OKVED Russian Classification of Economic Activities 
RIiFA Investment (rubles, at constant prices of year 2000) in fixed capital 
SIC Standard Industrial Classification 
TPC Territorial & Production complex 

 



 

15 

1 Literature review 
In Section 1, I provide the theoretical and methodological background the research. First, 
I discuss the idea of the industrial cluster and its place in the framework of cluster 
industrial policy. Next, I briefly discuss the different externalities generated by clusters 
as part of the regional economy. After that, I discuss cluster policy from the position of 
the institutional economy. Next, I reveal the development of clusters in conditions of 
transition economy. At the end, I set ground for research of clusters in transition 
economy at example of Russia. Therefore, this literature review sets the foundation for 
the development of the methodology for forming and implementing cluster industrial 
policy at the micro- and macro-levels with regard to institutional, regional, and  
industry-specific factors in the transition economy. 

1.1 Notions, classification criteria, and structure of an industrial cluster 
To establish the background of the research, it is necessary to define the main concepts 
and terms that I use. 

This research is based on combining the following principles of cluster theory: 
determining the statistical parameters, reflecting the types of activity concentrated in a 
certain territory, identifying the connections between the types of activity and their 
joining in clusters, evaluating the impact that clusters have on the development of the 
territory, automating cluster identification calculations, and cluster mapping. Let us 
consider these principles and their interconnections. 

The principles of cluster theory were formulated by Haig, who analysed the structure 
of urban economics. Based on the analysed values of the localisation coefficient (relative 
concentration) of certain types of activity, he identified the basic part contributing to the 
economy of a region due to export and a non-basic part of the region’s economy, 
supporting the basic one (Rodwin, 2017). One of the constraints emerging when 
localisation coefficients are used for cluster identification that should be mentioned is 
cluster sensitivity to the administrative borders of the territories. This is because some 
clusters can have a clearly marked interregional rather than subnational nature, which 
cannot be registered and considered using localisation coefficients. This idea was then 
explored in the works by M. Porter, who used cost tables–output to determine the 
interrelated types of activity, identifying economic clusters (Delgado et al., 2015; Porter, 
1998b; Xiao & Wang, 2019), and cluster mapping. 

I use definition of the cluster, developed by M. Porter: “a geographic concentrations 
of interconnected companies, specialised suppliers, service providers, firms in related 
industries, and associated institutions (e.g., universities, standards agencies, trade 
associations) in a particular field that compete but also cooperate” (Porter, 1990, 2000). 
Later, this definition of the cluster was extended by various researchers and more 
commonly became the term industrial cluster (Cooper & Folta, 2017; Delgado et al., 
2014; Ketels & Protsiv, 2014). For this term, I use the definition developed by Bortoluzzi 
et al. (2015): cluster is “a geographic concentration of interconnected firms, suppliers, 
and institutions in a particular field. It has the potential to affect competition by 
increasing the productivity of the companies in the clusters, driving innovation, and 
stimulating new businesses in the specific field”. Therefore, a considerable part of the 
social community and economic entities work together inside the industrial cluster, 
carrying out economically related activities, jointly developing and improving products, 
technologies, and organisational knowledge to create the best products and services on 
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the market (Franco & Esteves, 2020; Halse, 2020). There are four main distinctions 
between industrial clusters and other agglomeration models. 

First, industrial clusters imply intensive interactions that transfer knowledge between 
firms, and these interactions often become tighter than those inside a firm (Bachtiar  
et al., 2021; Brenner et al., 2011; Gress, 2015). To cooperate and compete simultaneously 
in a geographic zone calls for a well-developed social structure, which suggests and 
facilitates integration of knowledge and communication exchange, and contributes to 
joint identity among economic agents (Prause, 2014). 

Second, industrial clusters include a totality of economic agents – both legal and 
natural – having special skills or knowledge related to the economic activity they carry 
out. These economic agents form institutions such as universities, research centres, 
industrial associations, and technological institutes, which stimulate mutual economic 
cooperation and the spread of technological knowledge between the members of an 
industrial cluster. One of the possible structures of an industrial cluster, which reflects 
the interrelation of its main elements, can be broken down into a core, production 
infrastructure, and business infrastructure. The core of a cluster is the totality of 
enterprises with the same or similar sector profiles.  

Third, a cluster is a specific form of spatial concentration of enterprises whose joint 
activity entails specific agglomeration externalities, that is, external effects. To ensure 
this interaction, there should be the so-called “social glue” (Morosini, 2002, 2004), 
binding a cluster and helping the social consolidation of various structural participants 
and integration of main knowledge, which occurs through cultural, organisational, and 
functional boundaries. 

Fourth, this definition of an industrial cluster highlights that the final goal of industrial 
clusters is to create high-quality products and services that represent value for customers 
on the market. To reach this goal, industrial clusters should have the following 
characteristics: leadership, structural elements, communication, knowledge transfer, 
and professional rotations (Porter & Kramer, 2019; Xiangfeng, 2007). 

Morosini (2002, 2004) suggested and substantiated the classification criteria of clusters, 
developing the theory of cluster classification and determining the development dynamics 
of a cluster, such as an institutional structure, the results of joint activity, economic 
connections, an interaction of the elements of a cluster, as well as the classification criteria 
of the competitive factors of clusters: external, internal, and social ones. 

The main competitive factors of firms united in a cluster are external, internal, and 
social factors. The externalities of competition are legal regulation, consumers, raw 
material, technology, and knowledge markets; the internalities are the resources, 
processes, and competences of firms; and the social factors are acquisition, creation, and 
sharing knowledge, as well as behavioural and cultural standards. The degree of 
knowledge integration and the scope of competition are the major factors that 
precondition the economic performance of industrial clusters (Ketels & Protsiv, 2020). 
Firms in industrial clusters that demonstrate a high degree of knowledge integration and 
competing on the global level introduce more innovations are more inclined to growth, 
adapt faster to the changing environment, and have more stable economic performance 
in comparison with firms in less integrated clusters, where competition is strictly limited 
by local territorial boundaries (Dyba et al., 2020; Maghssudipour et al., 2020). Based on 
the scientific literature review, it can be concluded that the higher the degree of 
knowledge integration between the participating firms and the higher the level of global 
competition of the participating firms, the higher the competition of clusters. 
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1.2 Clusters as part of the regional economy 
Thus, foreign studies broadly cover the results of the identified and analysed status of 
the cluster systems in individual countries and regions. For example, Looijen and Heijman 
(2013) identified and analysed agricultural clusters in the European Union. Lindquist (2009) 
analysed the concentration and urbanisation of industries in Sweden and built cluster maps 
for Sweden. Delgado et al. (2014) designed an algorithm for cluster identification and 
studied agglomeration effects of the US regional clusters (Delgado et al., 2015).  

Studying MAR, Jacobs, and Porter’s agglomeration externalities by evaluating their 
impact on regional and sectoral indicators is a popular area of research in cluster 
economics (Bavina, 2016; Beaudry & Schiffauerova, 2009; Zemtsov et al., 2017). The MAR 
concept (Marshall–Arrow–Romer, MAR) of externalities was formalized by (Shleifer, 
Glaeser, Kallal, Scheinkman, & Shleifer, 1992). The common part of MAR, Jacobs, and 
Porter’s models is the consideration of geographical effects from the spatial distribution 
of firms in a region (agglomeration pattern) (Kopczewska et al., 2017). The concepts of 
urbanisation and localisation can be used in a broad sense as agglomeration components, 
and, consequently, as elements of the economies of agglomeration. The economies of 
agglomeration or agglomeration effects are economic benefits obtained as a result of 
industries concentrated in one territory relatively close to each other (Macheras & 
Stanley, 2017; Pinto & Sablik, 2016).  

Economies of agglomeration can be divided into two types: economies of localisation 
or localisation effects and urbanisation economies or urbanisation effects. Urbanisation 
effects are produced due to many industries concentrated in one territory. Consequently, 
the diversified economic system allows enterprises to obtain benefits from various types 
of the economic activity undertaken in this territory (Dicken & Lloyd, 1990; Macheras & 
Stanley, 2017). Thus, Jacobs emphasizes the importance of competition and diversification, 
downplaying the role of specialisation (De Groot et al., 2009).  

The economy of localisation arises as a result of the concentration in one territory of 
firms working in the same industry or industries related to it. As a result, firms can join 
in clusters and obtain benefits, for instance, from sharing the infrastructure and creating 
enough demand for materials and components (Macheras & Stanley, 2017; Malmberg & 
Maskell, 2002). The study by Rodriguez-Clare statistically and dynamically models the 
efficiency assessment of state industrial policy, namely, cluster subsidising, in terms of 
achieving Marshall’s externalities (Rodríguez-Pose & Comptour, 2012; Rodríguez-Pose & 
Crescenzi, 2008). As a result, the author assessed the subsidising efficiency of the sectors 
highly prone to clustering in the context of growing wealth. The modelling also supported 
the conclusion that subsidising a sector makes sense only in cases where the protected 
sector has Marshall’s externalities, and the country has a natural comparative advantage 
in this sector. 

Thus, the concept of the economy of localisation is, in fact, a synonym for MAR 
externalities, while urbanisation economies are a synonym for Jacobs externalities. 
Porter’s externalities have features and characteristics common to both models. 

1.3 Cluster as the object of cluster industrial policy 
There can be mainly two types of ‘cluster policy’: one supports the growth of existing or 
embryonic regional clusters, and the other allows the knowledge of how industrial 
development occurs in (successful or unsuccessful) regional clusters inform policy 
making in general (European Comission, 2002). One of the main tools of cluster policy is 
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cluster initiatives, which are defined as organised efforts to increase the growth and 
competitiveness of clusters within the region, involving cluster firms, government and/or 
the research community (Chen et al., 2020; Sölvell et al., 2003). 

The concept of a cluster has become a popular principle in the industrial policy of 
developed countries, stimulating industrial competitiveness and innovativeness based 
on sectoral specialisation and cooperation. Despite a broad public interest in the 
applicability of the concept of the promotion of industrial clusters, studies have only 
partially covered this subject. The discussions have only about what assets and dynamics 
underlie successful clusters (Lee et al., 2017; Van Den Berg & Braun, 2017) and how the 
“map of examples” can be empirically identified, categorised, or produced (Looijen & 
Heijman, 2013; Sternberg & Litzenberger, 2004; Zemtsov et al., 2017). Scholars are 
increasingly studying how the development of clusters can be supported internationally 
and whether that should be done in the first place (Delgado et al., 2014; Gibson, 2015; 
Ketels & Memedovic, 2008). However, three major drawbacks are common to these 
discussions.  

First, the focus has been on describing, comparing, and categorising official cluster 
policy (Boekholt & Thuriaux, 1999; Schönfeld & Jouaillec, 2008), which makes most 
researchers leave out the fact that cluster effects also rise from private initiatives, and 
often have nothing to do with industrial policy. This limits the number of clusters 
considered and limits the discussion about whether government bodies are a suitable 
option for supporting the development of clusters (Felzensztein et al., 2018; Lin et al., 
2012; Prokhorova et al., 2018).  

Second, how institutional forms of cluster promotion, that is, the ways of organising, 
managing, and relative norms and clusters of interaction, affect the outcome has not 
been properly investigated, although there is the recognition that institutions are 
important assets of clusters and provide innovative support at the regional level (Kiese, 
2019; Lundequist & Power, 2002; Yoon, 2017).  

Third, researchers rarely consider an important objective of evaluating the effects of 
cluster support as an ability to measure the performance of clusters, which is essential 
for justifying the choice of strategy and achieving the best results under the existing 
conditions, because this entails methodological complications (Kopczewska, 2018; 
Lindqvist, 2009; Russu, 2016). Thus, the theory of cluster industrial policy is a controversial 
area, which “astonishingly lacks a consensus about how clusters emerge and to what 
extent their appearance can be caused by target planning or political intervention”. 

The study by Maskell and Lorenzen (2004b) proves a hypothesis that the spatial 
localisation of industrial clusters is the essence of the market organised in an especially 
reasonable way. To maximise the advantages of market relations and simultaneously 
keep transaction costs at a low level, firms take part in setting up institutions – they 
organise the market. (Maskell & Lorenzen, 2004a, 2004b). Consequently, a cluster is one 
of such specific market organisations structured by territorial lines since it can be used 
to create a set of institutions beneficial for certain types of economic activities, 
particularly for industries that have a high degree of uncertainty and well-developed 
social institutions. Common institutions in this form of market help the participants of a 
cluster end up with an environment that reduces obstacles for acquiring and using 
knowledge created or applied locally (Maskell & Lorenzen, 2004a, 2004b). 

Therefore, in my opinion, the existing scientific approaches to this subject have some 
drawbacks: the fact that cluster effects arise, mainly, from private initiatives and often 
have nothing to do with “cluster promotion” policy has not been taken into account. 
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Further, how institutional cluster promotion forms affect the result needs to be fully 
studied, and evaluating the effects from cluster support has not been practically 
considered.  

Therefore, it is essential to understand that the main risk in the pursuit of cluster 
industrial policy is the wrong choice of the control target due to information asymmetry, 
lack of statistics, and the absence of effective tools for recognising clusters and their 
prototypes (Babkin et al., 2011; Chain et al., 2019; Komorowski, 2020). 

The key elements of the programme policy of cluster promotion are propaganda of 
specific industrial advantages in and outside a region aimed at improving the 
attractiveness and advancement of the environment where firms operate, consulting 
and providing specialised services, for example, in the field of finances, marketing, and 
designing; attracting new industrial investors, who can supplement regional value chains, 
or setting up start-ups to strengthen the system potential of a cluster (Kuzovleva et al., 
2019). 

Fromhold-Eisebith and Eisebith’s (2005) theory about forms of cluster promotion and 
the results of my own research (Kudryavtseva, 2016) in part of the transformation of 
forms of cluster promotion and their transformation into state cluster policy form the 
basis of this study. Therefore, I developed a classification based on the ideas of Martina 
Fromhold-Eisebith and Gunter Eisebith (Figure 2). This approach was developed through 
the introduction of the second categorisation dimension, differentiating explicit and 
implicit cluster promotion, also thanks to institutional prerequisites. It is graphically 
presented as a transformation process of cluster promotion forms and their conversion 
into state cluster policy. The transformation process can start with private industrial 
initiatives, which can then be supported by local government bodies, and as a result, the 
implicitly ascending promotion form of industrial enterprises will convert to an implicitly 
descending promotion form. Perhaps, private industrial initiatives started at the local 
level will be supported by private industrial elites on the regional or federal level, and, 
thus, the implicitly ascending promotion form of industrial enterprises will turn into an 
explicitly ascending promotion form. Finally, supported either by local government 
bodies or by industrial associations at the regional level, cluster promotion will have the 
form of state industrial policy, which can be classified as an explicitly descending form of 
cluster promotion. 
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Figure 2 – Categorisation and transformation of cluster promotion forms 
Source: composed by the author based on (Fromhold-Eisebith & Eisebith, 2005) 

 
The suggested polarisation has a relation to classic “government-versus-market” 

arguments when “government-versus-industry” approaches are established. Nonetheless, 
ascending cluster promotion should not be equivalent to the effect obtained as a result 
of the action of purely market forces. On this point, descending and ascending initiatives 
address recognised market drawbacks, refer to the development of key cluster structures, 
and, in both cases, lead to active implementation of promotion measures. However, 
these activities are organised differently, depending on the forms that either rely on 
market mechanisms or on the state. 

1.4 Cluster development in transitional economy 
Clusters are part of the competitive environment of the economy (Ketels). Clusters have 
geographical boundaries, and cluster enterprises both compete and cooperate to solve 
individual tasks (Porter). Clusters in a transition economy have limited effectiveness, as 
the institutions of the market economy are at the stage of formation and function only 
in a limited way during the transition from a command economy to a market economy. 
Russia has been an example of a transition market economy since the 1990s. To date, 
some industry markets function effectively, and Russian enterprises compete in 
international markets, but most industry markets compete only at the local level. 
According to a study by Islankina and Thurner (2018), the main factors limiting the entry 
of Russian clusters into the international market are financial resources and the lack of 
qualified personnel, whereas cultural differences and geographical distances are much 
less important. However, Russia is a commodity economy, which also leads to the 
redistribution of resources in extractive industries and to the outflow of capital from 
industry (Ketels & Memedovic, 2008). In these conditions, the development of clusters 
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is limited, and the state cluster policy requires taking into account the above factors of 
the institutional environment of Russia. 

It is also necessary to take into account that Russia’s industrial policy was based on 
the formation of territorial production complexes for a long period (from 1930 to 1990). 
The main contribution to the science of the development of the theory of territorial 
production complexes (TPC) was made by N. Kolosovsky and his students. TPC is 
understood as “such an economic (mutually dependent) combination of enterprises in 
one industrial point or in the whole area, in which a certain economic effect is achieved 
due to a successful (planned) selection of enterprises in accordance with the natural and 
economic conditions of the area, with its transport and economic and geographical 
location” (Porosenkov, 2014). Using this theory, some large industrial complexes were 
created in the USSR: Timan-Pechora, Bratsko-Ust-Ilimsky, Sayan, West Siberian, 
Mangyshlak, Pavlodar-Ekibastuz, Karatau-Dzhambul, etc. (Agirrechu et al., 2004; 
Nesterova & Cherkasov, 2015). The main similarity between TPC and clusters is the 
geographical concentration of enterprises and their cooperation within the framework 
of vertical and horizontal integration, and the difference is the lack of competition in TPC. 

In modern Russia, the historical trend of the high role of state influence on economic 
processes has been preserved. In this regard, various state programmes of cluster 
development and the support of cluster initiatives are being implemented at the federal 
and regional levels. Thus, in the context of the development of market economy 
institutions with the predominance of the commodity economy sector and on the basis 
of the long historical development of the TPC in Russia, a significant transformation of 
the industry structure is currently taking place, which requires the identification of 
regions of concentration of industries to form a cluster policy to obtain the positive 
regional effects (MAR) described in Section 1.2. 

1.5 Current stage of research on clusters in Russia 
Russian literature also includes works dedicated to analysing the status of Russia’s cluster 
system as a whole and the development of clusters in individual regions. Thus, Manukyan 
analysed the potential of the oil and gas cluster in the Samara Region (Manukyan, 2015), 
Zemtsov and Barinova (2016) analysed the status and advancement of promising  
high-tech clusters. Nemchenko and Luzina (2018) considered the oil and gas cluster of 
Tumen Region as a tool for modernising the region’s economy. Larichkin et al. (2011) 
analysed the case of the sea oil and gas sector in the territory of Murmansk Region. 
Islankina et al. drew up methodological guidelines for setting up and developing innovative 
clusters at the government level (Kutsenko et al., 2017). Khukhrin (2011) presented the 
analysis of the cluster policy concept in the agriculture of Russia from the position of a 
system and synergy approach, Vertakova et al. (2014) gave an example of a scheme for 
setting up a food cluster and an example of the organisational-economic cooperation 
structure in an industrial cluster. Markov et al. (2017) conducted a detailed analysis of 
the federal and regional cluster policy. 

Only two large international projects are dedicated to automated calculation and 
further mapping of the results of the cluster development dynamics analysis for the 
purpose of monitoring and shaping cluster policy: US Cluster Mapping (Harvard Business 
School & U.S. Economic Development Administration, 2018) and European Cluster 
Initiative (Ketels & Protsiv, 2014). In Russia, there is a project called the “Russian Cluster 
Initiative” (HSE, 2019). However, in contrast to similar projects in the USA and the 
European Union, it presents information only about the location and main performance 
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results of the formal clusters supported by the government. Thus, the national project 
does not pay enough attention to analysing and identifying clusters, that is, to the 
general structure of the regional economy. 

Developing, spreading, and applying digital technology to provide support for 
decision-making processes is one of the areas developing in the context of the transition 
to digital economy (Korolev et al., 2017; Okrepilov et al., 2015). Technical solutions in this 
area are aimed at implementing information-analytical systems supporting managerial 
decisions at all levels of the socioeconomic system: at the level of individuals 
(Mangusheva & Khairulin, 2017), enterprises (Budina & Kezhapkina, 2015), clusters 
(Chertina, Kvyatkovskaya, & Khomenko, 2017), sectors (Agafonov & Vashchenko, 2016), 
regions (Medvedev et al., 2016), and countries (Ageeva, 2018). Thus, it becomes 
necessary to develop specialised decision and management support systems for every 
level of the socioeconomic system. 

The relevance of building the system is preconditioned by the need to monitor and 
analyse the advancement of regional clusters so that the impact individual sectoral and 
national programmes have on their development can be assessed (Gerlitz et al. 2020; 
Meyer, 2020). Moreover, this system must ensure the automatic identification of the 
latent clusters located in a region’s territory, and these clusters must be supported in the 
same way as the formal clusters started by the government. Today, this system exists in 
the USA (Harvard Business School & U.S. Economic Development Administration, 2018) 
and the EU (Ketels & Protsiv, 2014). However, it has not been implemented in Russia.  
In addition, most research studies have focused on considering individual clusters in 
individual regions (see, for example, the works by the following authors: Larichkin et al., 
(2011); Manukyan (2015); Nemchenko & Luzina (2018); and others), rather than on 
analysing comprehensively the status of the regional cluster structure in Russia, such as 
in the works by Kudryavtseva and Skhvedian (2018), Islankina (2017), Zemtsova (2017). 
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2 RESEARCH METODOLODGY AND SETTING 
Section 2 is dedicated to the description of the research methodology and its elaboration. 
First, I present and describe the research design for identifying and analysing the cluster 
structure of a territory. This framework answers the RQ1. Next, I briefly describe the 
developed database, which I used for cluster structure identification and analysis. Finally, 
I present the regression models and intuition behind them to answer RQ2. 

2.1 Research design for cluster structure identification and analysis 
Based on the literature review, I developed the research design, presented in Figure 3. 
This methodology was elaborated to study the cluster structure of territories to determine 
priority directions for industry clustering and ensure a growth of wealth due to the 
achievement of externalities from the localisation of cluster enterprises. 

The cluster structure of territories is an agglomeration that includes interrelated and 
vertically and horizontally integrated industrial, infrastructural, and raw material cluster 
groups localised in a territory.  

In the research study, I developed a methodology for identifying and analysing the 
cluster structure of territories at the micro- and macro-levels (Figure 3) in conditions of 
transition economy, which allows us to answer RQ1. 

The first block is the analysis of sectoral features of clusters, which includes 
determining the sectoral composition of “standard” clusters and calculating the 
agglomeration, urbanisation, and concentration indicators. Agglomeration reflects the 
degree of non-uniformity distribution of the employed in a cluster in a territory. 
Concentration and urbanisation show the degree of attraction of cluster enterprises to 
joint localisation with each other and the degree of attraction to joint localisation with 
enterprises involved in any other type of activity, respectively. As a result of the analysis, 
clusters will be categorized as concentrated and dispersed, urban, and rural 
(Kudryavtseva, 2018; Rodionov & Kudryavtseva, 2016). The list of standard (reference) 
clusters on the basis of which the study was conducted is provided in Appendix 2.  
The need to use standard clusters was informed by the conditions of a transition 
economy, in which value chains created within the planned economy system have been 
destroyed, and new ones are at the stage of formation and are not stable and  
well-established. 

The second block is the analysis of economic parameters of a region’s clusters, which 
includes identifying strong clusters, that is, cluster groups having enough “critical mass” 
to produce positive agglomeration effects. According to the methodology developed by 
the European Cluster Observatory, a cluster is considered localised in a region if it meets 
at least two factors out of three – localisation coefficient, focus, and size (Kudryavtseva 
& Olaniyi, 2019; Kudryavtseva et al., 2018). The localisation coefficient shows how many 
times the share of employed in the cluster exceeds the average number of employed in 
the country; the size is the share of employed in the cluster in the region in comparison 
with the employed in the cluster countrywide; and the focus of the cluster is the share 
of employed in the cluster in comparison with the total number of employed in the 
region. 
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Figure 3 – Research design for the identification and analysis of the cluster structure of a territory 
Source: composed by the author 
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This stage will allow us to determine the regions of localisation of industries, that is, 
the cluster structure of territories, on the basis of which the changed or transformed 
structure of industries in the regions during the transition to a market economy can be 
analysed. This block is supplemented with (1) a comparative analysis of the dynamics of 
regional cluster localisation, bind of regional clusters, and economic condition of clusters, 
which allows us to define the main development trends of the studied clusters;  
(2) competing concentration regions of cluster sectors, capable of affecting the 
employment of other cluster groups due to more significant positive agglomeration 
externalities in their territory; (3) clusters with a single sectoral belonging of its enterprise 
structure in the context of vertical and horizontal integration; and (4) economic 
performance indicators of cluster enterprises. 

The third block involves identifying positive agglomeration effects due to the 
assessment of the impact produced by the level of cluster localisation in a region on 
economic growth based on econometric analysis methods (Kudryavtseva & Olaniyi, 
2019; Kudryavtseva et al., 2018). This stage will allow us to identify clusters that give 
positive regional localisation effects – MAR – and can be potential objects of state 
investment programs. Thus, the increased specialisation of the region in the supported 
type of activity will ensure the economic growth of the region.  

Therefore, as the theoretical contribution of the research, I developed methodological 
tools to research the cluster structure of territories at the micro- and macro-levels, 
including analysis of sectoral specifics, localisation territory, and economic parameters 
of a cluster, evaluation of the impact of the cluster structure of a territory on the 
economy aimed at forming priority directions for industry clustering, measures, and tools 
of industrial policy. The proposed methodology is based on the application and study of 
methodological approaches of the leading national and foreign schools (Porter, European 
Cluster Observatory, and Russian Cluster Observatory) and using a convergence 
approach. Cluster industrial policy can be framed based on the obtained information. 

2.2 Data collection and measurement 
To determine the regions where the cluster localises, a database called “Clusters of 
Russia’s regions” was created (state registration certificate RIA No.2017620569 of May 
29 2017). The developed database is a tool for studying the cluster structure of the 
Russian economy and one of the answers to RQ1. In terms of its functions, it is analogous 
to the US Cluster Mapping US Cluster Mapping (Harvard Business School & U.S. Economic 
Development Administration, 2018) and European Cluster Initiative (Ketels & Protsiv, 
2014). As a result of database application, I used statistical properties of clusters in 
Russian regions to estimate the effect of industrial clusters on the economy of Russian 
regions, calculated by database, and answer RQ2. I also used a database to identify the 
cluster industrial structure of Russia and St. Petersburg and answer RQ3. 
The database was designed to determine the regions of cluster localisation using data on 
the population employed in various types of activity (Kudryavtseva et al., 2020). To 
implement the suggested approach, statistic databases were established on the number 
of employed and the quantity of enterprises in the Russian regions, grouped according 
to the cluster cores for the years 2008–2016. To group the types of activity by clusters, a 
classification developed by Porter was used, and correspondence was established 
between such classifier codes as SIC, NACE, and OKVED (Russian Classification of 
Economic Activities) (Appendix 2). 
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As a result of this adaptation of the core, 37 cluster groups were filled with the types 
of economic activity according to 4-digit OKVED codes, considering the available detailed 
data. According to a certain composition of clusters, statistical databases were set up on 
the number of enterprises and organisations for the year 2016 and the number of 
employed in cluster groups for the years 2008–2016 in 83 Russian regions.  

Applying the database allowed us to achieve four major goals:  
- Minimising the storage of large volumes of information about the employed 

population by years and types of activity. 
- Ensuring comfortable input and editing of information about the employed 

population of the regions 
 - Creating a computational tool for evaluating the employment dynamics in Russian 

regional clusters by years. 
 - Processing the information obtained as a result of computation in an analytical 

manner, selecting significant clusters according to the set criteria in each region of Russia. 

2.3 Econometric modelling for evaluating the impact of industrial 
clusters on the economies of regions 
To carry out the third phase of analysis of the cluster structure of territories, economic 
tools were used to evaluate the impact of industrial clusters on the economies of regions 
(Kudryavtseva & Olaniyi, 2019). As a result, agglomeration effects or Marshall’s 
externalities (Slaper et al., 2018) affecting the economic growth of regions were 
assessed. The econometric problem was formulated as an assessment of the bind 
between the level of cluster localisation in the Russian territory and the dynamics of gross 
regional product – RQ2. 

The analysis was performed in two phases – 3.1 and 3.2. In phase 3.1, I evaluated the 
binding of industrial clusters and GRP level. In phase 3.2, I measured the interrelation 
between the development level of the cluster infrastructure and the size of the GRP,  
that is, the amount of multiplication effect from cluster localisation in the region.  
The study was conducted by econometric analysis methods using regression analysis 
tools of panel data available in STATA MP14 software. 

3.1. In the first phase of the study, hypotheses were tested regarding the binding 
between the presence of cluster j in region i and the size of its GRP. The following models 
were built to check these hypotheses: 

 
lnGRPit = β0 + βiCluster𝑗𝑗it + Ɛjit       (1) 
 
lnGRPit = β0 + βiClusterjit−1 + Ɛ𝑗𝑗it       (2) 
 
lnGRPit = β0 + βiCluster𝑗𝑗i𝑡𝑡=2011 + Ɛjit       (3) 
 
lnGRPit = β0 + β1lnRIiFAit−1 + β2lnTREit + ΥiClusterITit + ϕtYeart + Ɛit (4) 
 
lnGRPit = β0 + β1lnRIiFAit−1 + β2lnTREit + ΥiLQit + ϕtYeart + Ɛit   (5) 
 
lnGRPit = β0 + β1lnRIiFAit−1 + β2lnTREit + ΥiSizeit + ϕtYeart + Ɛit   (6) 
 
lnGRPit = β0 + β1lnRIiFAit−1 + β2lnTREit + ΥiFocusit + ϕtYeart + Ɛit   (7) 
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where lnGRPit is the natural logarithm of GRP (rubles, at constant prices of year 2011) 
generated in region i at time t; 

Clusterjit−1 is the binary variable that takes a value of 1 or 0, depending on whether 
the presence of cluster j was or was not registered in region i at time t-1. 

Clusterjit=2011 is the binary variable that takes a value 1 or 0, depending on whether 
the presence of cluster j was or was not registered in region i in 2011. 

Cluster𝑗𝑗it is the binary variable that takes a value of 1 or 0, depending on whether 
cluster j was or was not localised in region i at time t; 

lnRIiFAit−1 is the natural logarithm of investment (rubles, at constant prices of year 
2000) in fixed capital made in region i at time t-1; 

lnTREit is the natural logarithm of the number of employed (mil. people) in region i 
at time t; 

ClusterITit is the binary variable that takes the value 1 or 0 depending on whether the 
region has the “information technology” cluster or not; 

LQit is the size of the localisation coefficient of the “information technology” cluster 
in region i at time t. 

Sizeit is the size of cluster group i at time t, in %. 
Focusit is the focus of cluster group i at time t, in %. 
Yeart are the binary variables that take the value 1 or 0, depending on whether the 

observation refers to concrete year t or not; 
Ɛjit, Ɛit is the random variable specifying deviations of the real value of the effective 

sign from the value of the regression equation; 
β0 is the constant. 
3.2. In the second phase, according to the model suggested by G. Lindqvist (2009), 

analysis is carried out to measure the effect produced by the region’s cluster structure 
on the amount of GRP. Hypotheses are checked to see if there is dependence between 
the development level of the cluster structure in region i and the size of the GRP at 
different moments of time. Models used for testing the hypotheses are as follows: 

 
lnGRPit = β0 + βi𝐷𝐷𝐷𝐷𝐷𝐷_𝑜𝑜𝑜𝑜_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐷𝐷𝑐𝑐i𝑡𝑡 + Ɛit     (8) 
 
lnGRPit = β0 + βi𝐷𝐷𝐷𝐷𝐷𝐷_𝑜𝑜𝑜𝑜_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐷𝐷𝑐𝑐it=2011 + Ɛit     (9) 
 
lnGRPit = β0 + βi𝐷𝐷𝐷𝐷𝐷𝐷_𝑜𝑜𝑜𝑜_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐷𝐷𝑐𝑐i𝑡𝑡−1 + Ɛit     (10) 
 
where 𝐷𝐷𝐷𝐷𝐷𝐷_𝑜𝑜𝑜𝑜_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐷𝐷𝑐𝑐i𝑡𝑡  is the variable that shows the general development level of 

the cluster structure of the economy of region i at time t. This variable is calculated by 
adding “stars” obtained by all cluster groups j in the region at time t according to the 
results of evaluation of the “Localisation Coefficient”, “Cluster Size”, and “Cluster Focus”. 
According to Lindqvist (Lindqvist, 2009), this approach makes it possible to illustrate the 
specialisation level of the region and the development of its cluster structure. 
𝐷𝐷𝐷𝐷𝐷𝐷_𝑜𝑜𝑜𝑜_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐷𝐷𝑐𝑐i𝑡𝑡−1 is the variable that shows the general development level of the 

cluster structure of region i in time t-1.  
𝐷𝐷𝐷𝐷𝐷𝐷_𝑜𝑜𝑜𝑜_𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝐷𝐷𝑐𝑐it=2011 is the variable that shows the general development level of 

the cluster structure of the economy of region i in year 2011. 
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3 Results, discussion, and implications 
Section 3 provides the quantitate results of the research. I applied the developed in 
Chapter 1.4 concept and mechanism of cluster industrial policy and developed with the 
methodology in Section 2 to the case of Russian regions. Therefore, I fill the research gap 
regarding the identification of cluster industrial structure in Russian regions, show the 
results of application of the developed database for all Russian regions, and discuss in 
detail the case of St. Petersburg. 

3.1 Identification and analysis of cluster structures in Russia’s territory 
To test the methodology for identifying and analysing the cluster structure of a territory 
(Figure 3), clusters were identified by the federal subjects. See another example of the 
database application in the article by Kudryavtseva et al. (2020). 

In the first phase of the study, I calculated the agglomeration coefficient with the aim 
of revealing the specifics of the sectoral structure of cluster groups affecting the spatial 
concentration. This indicator, which characterises the non-uniformity of distribution of 
the employed in cluster groups by the federal subjects, allowed us to assess the level of 
cluster concentration in the territory of Russia.  

First, I calculated the concentration and urbanisation indicators on the basis of 
statistics about the number of enterprises by federal subjects and types of activity. Next 
I identified cluster groups whose enterprise concentration within a region or a subject of 
Russia was caused by striving to be jointly located with similar enterprises or by an 
inclination to be based in territories with a high density of enterprises involved in any 
types of activity. In other words, we identified cluster groups whose joint localisation was 
preconditioned by the presence of various groups of agglomeration externalities: 
Marshall’s externalities or Jacobs’ externalities (Caragliu et al, 2016). According to the 
existing positive or negative Marshall’s externalities and Jacobs’ externalities, all clusters 
were categorised as concentrated or dispersed, and urban or rural (Figure 4). Thus, for 
example, the concentrated urban cluster groups – “Information Technology”, “Science 
and Education, “Media and Printing”, and others – experienced considerable positive 
effects from being in close proximity to each other and to enterprises involved in any 
other types of activity. These clusters had the strongest potential for development in 
regions with a high density of population and significant economic activity. 

The main trends observed in the degree of cluster concentration and dominance of 
certain agglomeration effects resulting in this concentration have a universal nature and 
are true for the cluster structure of many countries. 

In the second phase of the research study, I highlighted cluster groups of each federal 
subject whose cores had enough strength to have and develop positive agglomeration 
effects. As a result of the application of the database, the cluster structure was defined 
for 83 regions of the Russian Federation, and localisation maps were built for 37 clusters 
in the territory of Russia during the period from 2008 to 2016 (RQ3).  
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Figure 4 – Classification of Russian clusters by level of concentration and urbanisation 
Source: composed by the author 

For example, in 2016, the industrial cluster “Information Technology” was presented 
in the following regions – St. Petersburg, Moscow, Yaroslav Region, Novosibirsk Region, 
Tatarstan, and Penza Region (Figure 5). The cluster is biggest in the cities of Moscow and 
St. Petersburg, with 30.52% and 16.14% of the total number of employed individuals 
found in the cluster in Russia. However, the focus of the cluster – the share of the 
employed in the cluster in relation to the total number of the employed in the region – 
reduced in Moscow from 43.87% to 30.52%, and increased in St. Petersburg from 10.52% 
to 30.52%. Over the period considered, the concentration of the cluster in large cities 
and regional centres grew. The cluster was localise in the Kursk and Kaluga Regions.  

According to the tested hypothesis about a dependence between the presence of 
cluster j in region i and the size of its GRP, the following main results were obtained. 
Industrial clusters in Russia, such as as “Automotive Industry”, “Analytical Tools”, 
“Aerospace Engineering”, “Biopharmaceuticals”, “Information Technology”, “Metallurgical 
Industry”, “Plastics”, “Production Equipment”, and “Chemical Industry”, had a positive 
impact on the size of GRP in the long run (RQ2). See the detailed description and results in 
the article by Kudryavtseva and Olaniyi (2019). Only individual clusters had a positive 
regional effect, as the market infrastructure was not sufficiently developed, which is also 
discussed in this study (Ketels & Memedovic, 2008). 
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Figure 5 – Values of localisation indicators of the information technology cluster in Russian territory 
in 2016 
Source: composed by the author 

The analysed influence of the localisation of the “Information Technology” cluster 
showed that in the regions where the value of the cluster localisation coefficient was 
higher by 1 unit at time t, the level of GRP was, on average, 11.1% higher. When the size 
of the cluster was higher by 1 percentage point at time t, the level of GRP was, on 
average, 2.52% higher. In clusters with a focus with 1 percentage point higher at time t, 
the level of GRP was, on average, 30.3% higher. The obtained results can be interpreted as 
agglomeration effects of the “Information Technology” cluster (RQ2). See the detailed 
description and results in the article by Kudryavtseva et al. (2018). 

According to the tested hypothesis regarding the dependence between the 
development level of the cluster structure in region i and the size of GRP in the current 
period and in a long-term period (compared to year 2011), a meaningful positive 
dependence was obtained between the development level of the cluster structure of 
regions and the size of their GRP in both the short-term and long-term periods (RQ2). 
See the detailed description and results in the article by  Kudryavtseva and Olaniyi (2019). 

3.2 Measures of St. Petersburg regional cluster policy 
The St. Petersburg region is an industrial and research centre that has had a long history 
of development since the 18th century. The first Russian universities and large industrial 
enterprises whose activities were integrated into the TPC, which made it possible to 
produce knowledge-intensive and capital-intensive products, are represented here. 
St. Petersburg is a good case for assessing the effects of the development of the 
competitive environment, as a result of which the established value chains were first 
broken during the development and production of products in the 90s, and then the 
formation and development of a new cluster structure of the region took place. 

The dynamics of the sectoral cluster structure of St. Petersburg were assessed for the 
period from 2008 to 2016, and the factors limiting the development of the production 
industry were identified (RQ3).  

Throughout the entire period from 2008 to 2016, St. Petersburg was the region where 
the following clusters were localised: industrial clusters: “Information Technology”, 
“Biopharmaceuticals”, “Analytical Tools”, “Lighting and Electrical Equipment”, “Tobacco”; 
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and infrastructural clusters: “Science and Education”, “Energy Production and 
Transmission”, and “Trade.” 

The analysed dynamics of the absolute number of employed by cores of cluster groups 
allowed us to draw conclusion about structural change in the economy of the region.  
It was defined that the trend towards reducing the number of employees is common for 
the majority of industrial clusters in St. Petersburg, apart from high-tech and  
science-intensive cluster groups, which demonstrate an increase in the number of 
employed. 

The strength dynamics of the developed cores of St. Petersburg clusters were analysed 
in detail, including research into the changes in relative abundance used to determine 
the important clusters of the Russian regions. The study included identifying the 
competing “focal points” of concentrated enterprises of the relevant cluster group in 
other Russian regions.  

As a result, the following conclusion can be drawn about a fairly well-developed 
cluster structure in St. Petersburg. In 2008, there were two related meta-cluster groups 
in the region – one concentrated around the “Science and Education” cluster, while the 
other referred to “Lighting and Electrical Equipment” (Appendix 3). In 2012, the cluster 
group became more advanced – there appeared a single science-intensive meta-cluster 
group due to the progress of the industrial cluster “Analytical Tools.” (See initial  
results for 2012 in T. J. Kudryavtseva (2016) and T. Kudryavtseva & Jurievna (2015);  
Appendix 3). In 2016, the region demonstrated further progress in the cluster structure 
– the science-intensive meta-cluster group expanded due to the industrial cluster 
“Medical Instruments” (Appendix 3, Figures 6). This meta-cluster group can be specified 
as an innovative one thanks to the concentration of high-tech production facilities in the 
field of instrument engineering and power engineering. Not only industrial but also 
infrastructural clusters, such as “Tourism”, “Trade”, and “Business Services”, were 
developing in the region. 

To determine the institutional forms of cluster promotion presented by  
Fromhold-Eisebith and Eisebith and described in Section 1.3, as well as supplemented by 
me in Appendix 5, the cluster groups of the St. Petersburg region supported at the federal 
and regional levels were identified (see Appendix 4) and correlated with the identified 
significant clusters of the region as of 2016 (see Figure 6). 

Based on the results of the analysis, it can be concluded that all significant industrial 
clusters localised in the region were supported at the federal level. Therefore, in 
accordance with the classification in Appendix 4-5, they were characterised as explicitly 
descending, that is, existing in the region and promoted by the state. Most clusters 
supported by regional authorities did not have sufficient concentration strength in the 
St. Petersburg region compared to other regions in Russia. Thus, they were characterised 
as implicitly descending, that is, clearly not existing in the region but supported by the 
regional authorities. There were also many infrastructure clusters in the region, but the 
clusters considered by the state as an object of cluster policy were Science and 
Education, Trade, Business Services, and Tourism. These clusters can be characterised as 
explicitly ascending, that is, clearly localised in the region but developing without the 
participation of the state. 

The institutional forms of cluster promotion in St. Petersburg are identified; the 
measures of St. Petersburg cluster industrial policy aimed at overcoming the limitations 
are substantiated in detail by all groups of the region’s clusters. 
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Comparative analysis of the clusters localised in St. Petersburg and supported at the 
federal and regional levels in 2016 allowed us to assess the clusters that explicitly 
descending, explicitly ascending, and implicitly descending forms of cluster promotion 
(Figure 6).  

 

 
Figure 6 – St. Petersburg cluster map in 2016, which takes into account state programmes for 
regional cluster promotion. Explicitly descending clusters, that is, localised in the region and 
promoted by state—highlighted in green and encircled; explicitly ascending clusters, that is, 
localised in the region and not promoted by state—highlighted in green; implicitly descending 
clusters, not localised in the region and promoted by state—encircled. 
Source: composed by the author 

 
To evaluate the condition of the industries that form the cluster structure of a region, 

we analysed the labour security analysis of the cores of the cluster groups, the efficiency 
of fixed assets use, and the maturity of related cluster groups, which ensure and maintain 
the activity of cluster enterprises. According to the results obtained for each core of a 
cluster group, we highlighted the industries in which industries where actions need to be 
taken to increase labour security and raise industrial potential. We also pointed out 
related cluster groups whose development will strengthen the considered cluster cores. 

Three directions for state support measures are suggested to develop St. Petersburg 
cluster structure with the help of industrial policy: (1) increasing the labour security of 
cluster industries and investing in training professionals in relevant fields; (2) improving 
the industrial potential of cluster industries with more efficient use of fixed production 
assets due to modernisation of production and technology base and investment into 
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innovative technologies; (3) developing related cluster groups embracing both main 
suppliers of materials, equipment, etc., and enterprises using similar technologies.  
The details of individual measures to be taken for all groups of the region’s clusters for 
each of the suggested directions are provided in Appendix 6. 

3.3 Discussion of results and implications 
The developed research methodology of a territory’s cluster macrostructure was based 
on the theoretical assumptions according to which spatial localisation of industrial 
clusters is the essence of a market organised in the best way, while growth in wealth  
due to the clustering of economic sectors is achieved if a country (region) has a  
natural comparative advantage. The research methodology of a territory’s cluster 
macrostructure (RQ1) included analysis of sectoral specifics of clusters, analysis of 
localisation territory, economic parameters of clusters, and analysis of the impact of 
cluster structure on the territory’s economy. It provided consistent algorithms and tools 
that can be applied for cluster identification and analysis at macro-, meso- and micro 
levels. Applied tools of algorithmisation and automation were elaborated to research the 
cluster structure of territories – the database “Clusters of Russia’s Regions”. This was 
used to determine the cluster structure of 83 Russian regions and to build localisation 
maps of 37 clusters in Russian territory during the transition period from 2008 to 2016. 
This result is essential because researchers, especially those in Russia, usually take into 
account only one level. See, for example: (Nemchenko & Luzina, 2018; Schepinin et al., 
2018) and etc. 

Next, I present the classification of Russian clusters by the level of concentration and 
urbanisation. This result follows the idea presented by Lindqvist (2009) for the European 
countries case. This results allows us to classify the cluster by categories and make 
conclusions, which can be taken into account during cluster industrial policy elaboration. 
For example, if a cluster can be classified as Concentrated Urban, then it is mostly 
effective in high-density territories and big cities. This suggests that the state should 
enhance the specialisation of the regions on these clusters to obtain positive externalities 
for the whole region from their concertation. However, there were dispersed rural 
clusters, which were located far from the big agglomerations and near closely related 
enterprises. These results are important for the case of Russian regions because, 
previously, there was no such extensive research on Russian cluster classification. 
Further, it provides the first element of the evidence-based approach to policymaking, 
which I implemented in my mechanism. After that I present results from regression 
analysis, which state that the higher the specialisation of the region, the higher its 
economic development. Detailed results and their discussion are presented in the article 
by Kudryavtseva and Olaniyi (2019). These two findings partly answer RQ2 and RQ3.  

Next, to answer RQ2 and RQ3, I draw the example of St. Petersburg to show how the 
mechanism and the methodology can be applied for concrete region. I present the 
cluster industrial structure of St. Petersburg, draw connections between the clusters in 
accordance to the relations presented in Harvard Business School & U.S. Economic 
Development Administration (2018) and recommend directions for measures of  
St. Petersburg state cluster policy (Appendix 6). Based on the results of the analysis of 
Section 3.2, namely, that there is no implicitly ascending form of cluster promotion,  
it can be concluded that all private cluster promotion initiatives were supported by 
regional authorities and thus evolved (see Figure 2) into an implicitly descending form of 
cluster promotion. This trend can be assessed as positive, but it was associated with the 
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risk of poor performance in regional industrial policy. The similar situation was modelled 
in detail in Section 3.2 (Figure 6, Appendix 4, 5), in which the cluster was supported in a 
region that did not have a comparative advantage over other regions of the Russian 
Federation. This part is significant to the scientific field because it shows which measures 
should be applied for each cluster depending on its’ characteristics (Appendix 6). 
Therefore, it is an example of the evidence-based measures that should be applied to the 
development of the cluster structures in a specific region using the proposed by the 
author methodology and classification presented in Appendix 5. 

Therefore, taking into account empirical and theoretical results, it can be concluded 
that cluster industrial policy in Russia was usually performed by the state government 
without the use of a clear and consistent informational and analytical background.  
This implies, that state programmes, which aim at development of the territories,  
did not always take into account the current situation in the regions (Kozonogova et al., 
2019; Zemtsov et al., 2017). Therefore, these programmes supported certain industries 
that even did not exist in regions (Babkin et al., 2013). Thus, I concluded that official 
cluster policy should be aimed at supporting explicitly descending clusters, since these 
clusters will ensure the biggest long-term regional Marshall’s externalities in the region. 

 In this regard, I have developed the mechanism of cluster industrial policy in the 
transition economy as the answer to RQ4. The mechanism reveals relations between 
objectives, methods, and elements of cluster industrial policy. This implies, that 
development of the cluster industrial policy should address concrete aims and use special 
tools. This idea comes from the Delgado et al. (2015), Ketels and Memedovic (2008), and 
Ketels and Protsiv (2014), who emphasized that each region has a unique cluster 
structure and if it can be identified, then it can be managed properly. Therefore, this 
result contributes to the cluster theory as a whole and to the cluster industrial policy 
elaboration for the Russian case in particular. This makes it important for Russia, because 
currently there are no tools that can provide a solid quantitative background for decision 
making. 

The mechanism developed in this research study includes theoretical and 
methodological principles, presented in Chapters 1 and 2, and empirical results, presented 
at Chapter 3. In my opinion, cluster industrial policy represents a set of legal, economic, 
organisational, educational, informational, social, infrastructural, and other measures of 
state influence on industrial activity of clusters aimed at developing competitiveness and 
raising localisation of cluster enterprises in a territory to achieve a clustering effect – 
growth in the wealth of population in a territory. The developed mechanism of cluster 
industrial policy includes the objectives, principles, tools, and components of cluster 
industrial policy (Figure 7). This result is a theoretical contribution to the field and 
corresponds to RQ4. 

The developed mechanism of cluster industrial policy is based on the following 
framework elements: priority cluster directions of an industrial country, actions, and 
tools of cluster industrial policy. Reciprocity of all elements of the mechanism of cluster 
industrial policy brings about a positive synergy effect, which is expressed in Marshall’s 
externalities from the interaction of enterprises of a cluster and ensures the growing 
wealth of the population of a territory. Priority directions for the clustering industry are 
determined based on the studied cluster macro-structure of a territory, including the 
analysed localisation level of enterprises of a cluster in the territory and their 
comparative advantages. Regional cluster industrial policy is framed based on the 
research of coherence, effectiveness, and resource availability of clusters in a region, and 
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the institutionalisation of the promotion forms of clusters in the region. The tools of 
cluster industrial policy are determined by analysing the integrity of the structure of an 
industrial cluster, as well as the coherence, efficiency, and resilience of enterprises of the 
industrial cluster. 

 

 
Figure 7 – Mechanism of cluster industrial policy in the transition economy 
Source: composed by the author 

 
I believe that an effective mechanism for industrial policy must follow all the principles 

of systems theory. The following principles can be defined in systems theory: 
consistency, communicativeness, integrity, hierarchy, equifinality, and feasibility 
(Blauberg et al., 1969). Based on the developed mechanism of cluster industrial policy,  
I propose the following interpretation of systems theory principles. 

The law of consistency refers to the interaction of all elements of the mechanism of 
cluster industrial policy that gives a positive synergy effect, which is expressed in 
Marshall’s externalities resulting from the interactions of cluster enterprises and ensures 
that the wealth of the population in a territory grows. 

The law of communicativeness suggests that the mechanism of cluster industrial 
policy must be considered as a subsystem of a higher order system. Consequently, cluster 
industrial policy should be framed with due consideration of the institutional 
environment of the transition economy, determining the priority direction for the 
development of the national economy, and satisfaction of social needs. The industrial 
policy of every country’s system has its specifics, which is confirmed by the analysis of 
the policies of developed countries. 

The law of integrity posits that the mechanism of cluster industrial policy is based on 
the following framework elements, which were identified in the course of this research: 
priority directions of industry clustering, historical places of industry localisation, 
measures of regional cluster policy, and tools of cluster industrial policy. The priority 
directions of industry clustering are determined based on the study of the cluster  
macro-structure of a territory, which includes analysis of comparative advantages from 
locating cluster enterprises in the territory and the level of their localisation. Measures 
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of regional cluster industrial policy are formed based on research into consistency, 
efficiency, and resource availability of clusters in a region, and institutionalisation of 
cluster promotion forms of the region. Tools of cluster industrial policy were determined 
through analysing the consistency of the structure of an industrial cluster, bond, 
effectiveness, and resilience of enterprises of the industrial cluster. 

The law of hierarchy refers to the consistency of a complex hierarchical system that is 
revealed at every level of hierarchy. In this case, it implies that the priority directions of 
production sector clustering, measures, and tools of cluster industrial policy are also 
complex subsystems. Thus, industrial policy is an element of state economic, social, 
environmental, and other state policies, as well as regional policy; that is, it is an element 
of a multi-level system of public administration. 

The law of equifinality is revealed in the marginal capabilities of tools and measures 
of cluster industrial policy applied in a country or a region to ensure growth in wealth 
without cardinal change in the mechanism of cluster industrial policy. In the context of 
the transition from planned to market economy, the elements of the mechanism of 
industrial policy have to adapt and advance continuously.  

The law of feasibility describes the degree of diversity of the mechanism of cluster 
industrial policy that must exceed the degree of diversity of the controlled system, that 
is, cluster enterprises. Consequently, to ensure growth in wealth, the state should use 
measures and tools of cluster industrial policy and consider all aspects of the activity of 
cluster enterprises, including regional, sectoral, and institutional ones. 

Thus, the methodology of cluster industrial policy framing includes research into the 
cluster structure of a territory and the structure of an industrial cluster (Figure 2). 
Therefore, as the theoretical contribution of the research, I elaborate on the notion of 
cluster industrial policy and propose the mechanism of cluster industrial policy in a 
transition economy, which includes objectives, principles, tools, and its components.  
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Conclusion 
Thus, in this research, I developed the theory, methodology, and tools of cluster 
industrial policy in a transition economy and elaborated the elements of a cluster-based 
mechanism of effective industrial policy tested on the example of St. Petersburg. 

The following are the theoretical contributions of the research: 
1. As a result of the summarised theoretical approaches to cluster forming and 

development, namely institutional theory, theory of regional development, and cluster 
theory, based on the principles of system analysis, the notion of cluster industrial policy 
was interpreted, and a mechanism of cluster industrial policy in transition economy, 
including objectives, principles, tools, and its components, was elaborated. This 
mechanism takes into account the institutional peculiarities of countries with transitional 
economies. These peculiarities are determined by the historical localisation of the 
industries and changes in the links between them in conditions of the market economy.  

2. The economic structure of the region changes under the pressure of the market. 
Since it is unstable, the government should constantly monitor its development to 
manage these changes. Based on the application and study of methodological 
approaches of the leading national and foreign schools (Porter, European Cluster 
Observatory, Russian Cluster Observatory) and using a convergence approach,  
I developed methodological tools to research the cluster structure of territories at the 
micro- and macro-levels. This included an analysis of sectoral specifics, localisation 
territory and economic parameters of a cluster, evaluation of the impact of the cluster 
structure of a territory on the economy aimed at informing priority directions for industry 
clustering as well as measures and tools of industrial policy for transition economy. 
Cluster industrial policy can be framed based on the obtained information. The developed 
methodology allows for identifying regions of industry localisation, estimating the 
influence of clusters on gross regional product and economic growth, and supporting 
competitive value chains.  

3. In conditions of a transition economy, industries integrate into global value 
chains, which leads to the destruction of the uncompetitive industries. This requires the 
development of tools for monitoring and analysing the regional cluster structure. 
Methodological tools were suggested and tested for algorithmisation and automation of 
research into the cluster structure of territories – automated information systems, which 
makes it possible to monitor clusters constantly and systematically and thus correct 
cluster industrial policy. Methodological tools were developed and tested to model the 
evaluation of the impact produced by industrial clusters on the economy of regions based 
on the methods of econometric analysis. 

The practical contributions of the research are as follows: 
1. Using computations and the database “Clusters of Russia’s Regions” the cluster 

structure of the Russian regions and its dynamics were determined; the localisation 
regions of cluster cores in the period from 2008 to 2016 were identified; and the 
industrial clusters that determine positive externalities for the economy of Russia’s 
regions in the period from 2008 to 2016 were highlighted. 

2. The dynamics of the sectoral cluster structure in St. Petersburg were assessed, 
cluster maps were drawn and analysed to find out about related meta-cluster groups, 
and the content characteristics of the region’s cluster structure were presented. 

3. Explicitly descending and ascending forms of cluster promotion and an implicitly 
descending form of cluster promotion in St. Petersburg were determined, which allowed 



 

38 

us to implement a differentiated approach to framing cluster industrial policy. Measures 
of St. Petersburg cluster industrial policy were substantiated in detail by all groups of the 
region’s clusters.  

 
Research limitations and further research 
The research study used the classification of clusters proposed by Porter. The application 
of the classification proposed by M. Porter has essential limitations since interrelations 
of enterprises are considered to be set within sectoral and inter-sectoral cooperation and 
integration, which can be inconsistent with the sectoral structure of Russia. To solve this 
problem, research should be conducted to determine and systematise the microstructure 
of clusters in Russia, while the activity of individual enterprises localised in the territory 
should also be studied. In addition, types of economic activities, which should be 
considered as part of one cluster for Russia specifically, should be determined based on 
the analysis of input-output matrixes. 

The research study was tested on the example of Russia, and includes the methodology 
of assessing the impact of industrial clusters on the economy of a region and the 
developed database. However, the suggested methodology is flexible and can also be 
applied to evaluate the impact of industrial clusters on other economic indicators of a 
region and for other regions (countries). 

Further, the methodology proposed by the European Cluster Observatory can be 
supplemented and transformed so that it can be used to evaluate other indicators of 
cluster development. It is also planned to expand the functionality of the devised 
database to provide convenient input and editing of information about the employed 
population of regions, and introduce automated reports that reflect the dynamics of 
cluster development in the Russian regions. Moreover, the obtained results can be used 
to build spatial econometric models aimed at measuring spatial externalities for various 
clusters. 

One more direction for further research is studying the mechanisms of knowledge 
spillovers and assessing the impact of government policy on cluster development at the 
micro level.  
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Abstract 
Cluster industrial policy and tools in the transition economy: 
The case of Russia 
Effective cluster industrial policy is a priority for countries that aim to achieve economic 
growth, but it has certain limitations and problems of introduction at developing 
countries. According to institutional theory, one of the key factors is the social interaction 
between industrial subjects, which is realised in the framework of cluster interactions. 
Therefore, the current development stage of industrial policy is closely related to cluster 
policy. Its effective implementation depends on the interaction between state, business, 
and institutions of civil society. However, this interaction can be well established and 
regulated in developed economies, but for transition economies, it can be different.  
The main problem is about transition, given that forms and means of interaction between 
state, business, and civil society are changing, and all of them are trying to reach a new 
equilibrium state. Transition economies can also be characterised by the following 
specifics: a lower level of integration in global value chains, political factors, disruption 
of the established production chains, resource dependence, and instability of the 
economy. Therefore, it is essential to discuss cluster development and cluster industrial 
policy development in transition economies. The given task is particularly relevant to 
Russia in terms of long-term reformation and institutional transformations undertaken 
within the last 30 years. Therefore, the research aim was to determine principles, 
methods, and instruments for formation of the cluster industrial policy targeted at 
enhancing competitiveness and growing localisation of cluster enterprises in a territory 
to achieve the effect of clustering – welfare growth of the transition economy using 
Russia as an example. 

The main tool of implementing the cluster industrial policy was a study on cluster 
structures at the micro- and macro-levels, that is, the cluster structure of a territory and 
the structure of an industrial cluster. The tool set included studying the industrial 
features of clusters, analysing their territory localisation, and evaluating the effect of the 
cluster structure on territorial economies. To automate the analysis of cluster localisation 
territories, I created a database called “Clusters of Russia’s Regions” (state registration 
certificate RIA No.2017620569 of May 29, 2017). The database was designed to 
determine the regions of cluster localisation using data on the population employed in 
various types of activity. The influence of the cluster structure on the economy was 
measured on the basis of econometric modelling. 

By testing the developed tools, the cluster structure was defined for 83 regions of the 
Russian Federation, and localisation maps were built for 37 clusters in Russia’s territory 
during the period from 2008 to 2016. Then, the assessment of the localisation effect of 
37 clusters in the Russian territory on the GRP was conducted. As a result, we identified 
a list of clusters – “Automotive Industry”, “Analytical Tools”, “Aerospace Engineering”, 
“Biopharmaceuticals”, “Information Technology”, “Metallurgical Industry”, “Plastics”, 
“Production Equipment” and “Chemical Industry” – which had a positive impact on the 
size of GRP in the long run. 

Consequently, I conducted a detailed analysis of one of the Russian regions –  
St. Petersburg. The analysis evaluated the dynamics of the industry-specific cluster 
structure of St. Petersburg for the period 2008–2016, identified the factors limiting the 
development of industrial clusters, defined the institutional forms for promoting  
St. Petersburg’s clusters, and substantiated the action items of St. Petersburg’s cluster 
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industrial policy. As a result, it was possible to draw a conclusion about a fairly  
well-developed cluster structure in St. Petersburg. In the period of 2008–2016,  
St. Petersburg showed intense development of a meta-cluster group that could be 
specified as innovative due to the concentration of high-tech production facilities in the 
field of instrument engineering and power engineering. The research findings resulted in 
recommended directions and guidelines for measures of St. Petersburg state cluster 
policy. 

Next, I generalised theory on clusters in transition economies, the approaches for 
cluster development and formation, results of the empirical analysis and came up with 
the mechanism of cluster industrial policy. The mechanism includes the goals, principles, 
tools, and components of the cluster industrial policy. It is based on the following 
framework elements: priority cluster directions of an industrial country, actions, and 
tools of the cluster industrial policy. Reciprocity of all elements of the mechanism of the 
cluster industrial policy brings about a positive synergy effect, which is expressed in 
Marshall’s externalities from the interaction of enterprises in a cluster and ensures the 
growing wealth of the population in the territory. Priority directions for the clustering 
industry are determined based on the studied cluster macro-structure of a territory, 
including the analysed localisation level of enterprises of a cluster in the territory and 
their comparative advantages. Regional cluster industrial policy is framed based on the 
research of coherence, effectiveness, and resource availability of clusters in a region, and 
the institutionalisation of the promotion forms of clusters in the region. The tools of the 
cluster industrial policy are determined by analysing the integrity of the structure of an 
industrial cluster, as well as the coherence, efficiency, and resilience of enterprises of the 
industrial cluster. 

Further, based on the conducted analysis, I augmented the approach for classification 
of clusters, initially presented by Martina Fromhold-Eisebith and Gunter Eisebith. This 
approach was developed through the introduction of the second categorisation 
dimension, differentiating explicit and implicit cluster promotion based on institutional 
prerequisites. It is graphically presented as a transformation process of cluster promotion 
forms and their conversion into state cluster policy. The transformation process can start 
with private industrial initiatives, which can then be supported by local government 
bodies, and as a result, the implicitly ascending promotion form of industrial enterprises 
will convert to an implicitly descending promotion form. Or private industrial initiatives 
started at the local level will be supported by private industrial elites on the regional or 
federal level, and, thus, the implicitly ascending promotion form of industrial enterprises 
will turn into an explicitly ascending promotion form. Finally, supported either by local 
government bodies or by industrial associations at the regional level, cluster promotion 
will have the form of state industrial policy, which can be classified as an explicitly 
descending form of cluster promotion. 

In accordance with the developed mechanism and augmented approach for cluster 
classification, the priority directions of clustering territorial economies and the 
development and validation of measures and tools of the state cluster policy in transition 
economies can be identified. 
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Lühikokkuvõte 
Klastri tööstuspoliitika ja üleminekumajanduse vahendid: 
Venemaa näide 
Tõhus klastri tööstuspoliitika on prioriteet riikides, mille eesmärk on saavutada 
majanduskasv, kuid selle sissetoomisel arengumaadesse on teatud piirangud ja 
probleemid. Institutsionaalse teooria kohaselt on üks peamisi tegureid tööstuslike 
subjektide sotsiaalne koostoime, mida viiakse täide klastrite koostoimete raames. 
Seetõttu on tööstuspoliitika praegune arenguetapp tihedalt seotud klastripoliitikaga. 
Selle tõhus rakendamine sõltub riigi, ettevõtjate ja kodanikuühiskonna institutsioonide 
vastastikusest mõjust. Selline koostoime võib arenenud riikides olla hästi juurdunud ja 
reguleeritud, kuid erinev üleminekumajanduste puhul. Peamine probleem on üleminek, 
mis tähendab, et riigi, ettevõtete ja kodanikuühiskonna vahelise suhtluse vormid ja 
vahendid muutuvad ning kõik püüavad jõuda uude tasakaaluolekusse. Lisaks võivad 
üleminekumajandusi iseloomustada järgmised eripärad: madalam lõimumine 
ülemaailmsete väärtusahelatega, poliitilised tegurid, väljakujunenud tootmisahelate 
katkemine, ressursisõltuvus ja majanduse ebastabiilsus. Seetõttu on oluline arutada 
klastriarendust ja klastri tööstuspoliitika arendamist üleminekumajandustes. Antud 
ülesanne on Venemaa jaoks eriti oluline pikaajalise reformatsiooni ja institutsiooniliste 
muutuste tingimustes, mis on viidud läbi 30. aasta jooksul. Teadusuuringute lünga 
täitmiseks tuleb määrata kindlaks tööstuse klastripoliitika moodustamise põhimõtted, 
meetodid ja vahendid, mille eesmärk on suurendada konkurentsivõimet ja 
klastriettevõtete kasvavat lokaliseerimist territooriumil saavutamaks klastrite loomise 
mõju – üleminekumajanduse heaolu kasv Venemaa näitel. 

Klastri tööstuspoliitika rakendamise peamine tööriist on klastri struktuuri uurimine 
mikro- ja makrotasandil, s.o. piirkonna klastristruktuur ja tööstusliku klastri struktuur. 
Instrumentaarium sisaldab klastrite tööstusspetsiifiliste tunnuste uurimist, nende 
lokaliseerimise piirkonna analüüsi ja klastristruktuuri mõju hindamist piirkonna 
majandusele. Klastrite lokaliseerimisalade analüüsi automatiseerimiseks loodi klastrite 
lokaliseerimise piirkondade kindlaksmääramiseks andmebaas “Vene regioonide klastrid” 
(RIDi riikliku registreerimise tunnistus nr 2017620569, 29. mai 2017). Kujundatud 
andmebaas on loodud klastrite lokaliseerimise piirkondade kindlaksmääramiseks 
vastavalt elanikkonna tööhõive andmetele erinevat tüüpi tegevustes. Klastristruktuuri 
mõju majandusele hinnati ökonomeetrilise modelleerimise põhjal. 

Arendatud tööriistade testimise osana määrati kindlaks Vene Föderatsiooni 83 
piirkonna klastristruktuur ja konstrueeriti aastatel 2008-2016 Vene Föderatsiooni 
territooriumi 37 klastri lokaliseerimise kaardistus. Järgmisena hinnatakse Venemaa  
37 klastri lokaliseerimise mõju regionaalsele kogutoodangule. Selle tulemusel 
määratletakse kogutoodangule pikas perspektiivis positiivse mõjuga klastrite  
loetelu: „Autotööstus“, „Analüütilised instrumendid“, „Aerokosmose tehnika“, 
„Biofarmaatsia“, „Infotehnoloogia“, „Metallurgiatööstus“, „Plastikud“, „Tootmisseadmed“ 
ja „Keemiatööstus“. 

Sellest tulenevalt analüüsisin üksikasjalikult ühte Venemaa piirkonda – Peterburi. 
Analüüsis hindasin Peterburi tööstusspetsiifilise klastristruktuuri dünaamikat aastatel 
2008–2016, tegin kindlaks tööstusklastrite arengut piiravad tegurid; määratlesin 
Peterburi klastrite edendamise institutsionaalsed vormid ja põhjendasin Peterburi klastri 
tööstuspoliitika meetmeid. Selle tulemusena oli võimalik teha järeldus Peterburi üsna 
hästi arenenud klastristruktuuri kohta. Aastatel 2008–2016 näitas Peterburi metaklastri 



 

50 

rühma intensiivset arengut, mida võiks pidada uuenduslikuks tänu kõrgtehnoloogiliste 
tootmisrajatiste koondumisele aparaadiehituse ja elektroenergeetika valdkonnas. 
Uuringu tulemusena koostati Peterburi riikliku klastripoliitika meetmete soovituslikud 
juhised ja suunised. 

Järgmisena üldistasin teooriat üleminekumajanduse klastrite kohta, klastrite 
arendamise ja moodustamise lähenemisviise, empiirilise analüüsi tulemusi ja tõin välja 
klastri tööstuspoliitika mehhanismid  

Mehhanismid hõlmavad klastri tööstuspoliitika eesmärke, põhimõtteid, vahendeid ja 
osi. See põhineb järgmistel raamelementidel: tööstusriigi prioriteetsed klastrisuunad, 
klastri tööstuspoliitika meetmed ja vahendid. Klastri tööstuspoliitika mehhanismi kõigi 
elementide vastastikkus toob kaasa positiivse sünergia, mida väljendatakse Marshalli 
välismõjudes klastri ettevõtete omavahelisest suhtlusest ja mis tagab piirkonna 
elanikkonna kasvava jõukuse. Klastri tööstuspoliitika prioriteetsed suunad määratakse 
kindlaks territooriumi uuritud klastri makrostruktuuri põhjal, sealhulgas piirkonna klastri 
ettevõtete analüüsitud lokaliseerimise taseme ja nende suhteliste eeliste põhjal. 
Piirkondliku klastri tööstuspoliitika kujundamisel lähtutakse piirkonna klastrite sidususe, 
tõhususe ja ressursside kättesaadavuse uuringutest ning piirkonna klastrite 
edendusvormide institutsionaliseerimisest. Klastri tööstuspoliitika vahendid määratakse 
kindlaks tööstusklastri struktuuri terviklikkuse ning tööstusklastri ettevõtete sidususe, 
tõhususe ja vastupidavuse analüüsimisega. 

Samuti laiendasin läbiviidud analüüsi põhjal klastrite klassifitseerimise lähenemist, 
mille algselt esitasid Martina Fromhold-Eisebith ja Gunter Eisebith. See lähenemisviis 
töötati välja teise kategoriseerimise mõõtme kasutuselevõtmise kaudu, eristades 
klastrite otsest ja kaudset edendamist, ka tänu institutsioonilistele eeltingimustele. See 
on graafiliselt esitatud klastri edendamise vormide ümberkujundamisprotsessina ja 
nende muutmisena riiklikuks klastripoliitikaks. Ümberkujundamisprotsess võib alata 
eraõiguslike tööstusalgatustega, mida saavad seejärel toetada kohalike omavalitsuste 
organid, ning selle tulemusena muutub tööstusettevõtete kaudselt tõusev edendusvorm 
kaudselt kahanevaks edendusvormiks. Või kohalikul tasandil alustatud erasektori 
tööstusalgatusi toetavad eraõiguslikud tööstuseliidrid piirkondlikul või föderaalsel 
tasandil ning seega muutub tööstusettevõtete kaudselt tõusev edendamine otseselt 
tõusvaks edendamiseks. Olenemata, kas kohalikud omavalitsused või tööstusühendused 
toetavad piirkondlikul tasandil klastrite edendamist, saab sellest riikliku tööstuspoliitika 
vorm, mida võib liigitada klastrite edendamise otsese kahaneva vormina. 

Vastavalt välja töötatud mehhanismile võivad pakutud vahendid olla suuniseks 
piirkonna majanduse klastrimiseks prioriteetsete valdkondade kindlaksmääramisel, 
riikliku tööstusklastripoliitika meetmete ja instrumentide väljatöötamisel ja 
põhjendamisel; investeeringud, mille eesmärk on stimuleerida piirkondliku majanduse 
uuenduslikku arengut; klastrite infrastruktuuri loomine, klastritegevuste seadusandliku 
ja teabetoetuse süsteem. 
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Appendix 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Publication I 
Tatiana Kudryavtseva, Eunice Omolola Olaniyi (2020). Identification and analysis of the 
cluster structure of a territory and its impact on regional development: an example of 
Russia. Journal of Advanced Research in Law and Economics, Volume X, Summer, 4(42) 
(ETIS Classification 1.1) 
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��4���	�������'��B�,��"���� �����"�����������9� ����A�$���G�B)��H���$�$�$�7����9��$�� ���<���,���"��$������9� ������D��,�8	���1�2������D���3�#����	�=�/����2����������
����4���	�.���	�5�$���4�	�.���	�6�"��4	�:�(�	���"��)�"���	���.�����1��
���7�$�7�� ���$����2����"�����<���7��$���$��$$�� $�7�������<�$)��,���"���7��/���$)�"����� �����$��������<�;����$�8��<�. ����� ���7���9���$��<�6�����	�3���I6��J	�D6E�%��)���� )�����<�. ����� ��������3� �+�	�3����'���B)��. ���������<���$�����6��"���%����	�D�,�K��4�������5�$���	���%�;�	���"�;���"�7� 	�L�����0��&���� ���$����$�� ���$��C+���"�� ����� �"�7���9���$	�
�$�3�B� )����!�����
���7���7	��/��1=2���������5�$���	���	���"�:��$��7	����������.���9���� ���$���9������������	����$��$��$������9�$��$� 4�� )�. ���L $�������5�����7�	�D�D�	���"��)�����	���.�����0��&����$������"�"�7���9���$��<����������<��)���� ���$�������6�������3��������<�:�+�� ���"�;��� �9����"�����$��$���	�6�������� �"��8��<�D�$������. ����8���"�:�+�� ��"�����$��$����������5�A��7	���	�#�$���	���	�M�8 )��4�	�
�	���"�68$�7�	�.�����1��B)��<����$�����<�����������$��$��8��<�����7�$���C��"��$�����"�7���9���$��
�<����$�����8�$������ )�$� $������"�B� )�����8/�:�� ��"������<��1$)�
�$����$���������<���� �����
�<����$�����8�$������ )�$� $������"�B� )�����82
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�	��9������	���=2�'����=��5�$���4�	�.�����=��:���$�����7�$�7��$����$������ ���$�������6�����/������$����+���"�7���9���$���"����&������)$�3������	��/���C==����'��!�+�"�7	�L�B�	�;�4��7�	�B���	���"�6�"����7	���#�����0��;�$��N��$�� $������<�� ��� ����"�$� )�����8�����7�$�����"�7���9���$���"���9�����$�$����$��*� $��8��:�� ��"������<�$)�����$�
�$����$������(��������
�<����$����;��������$����� ��$�������<���� �	�
(
;�����0	��1=�2'0����1��!����	�3�	���"�#��$A	���3�����0��B� )�����8���$����$8���"����������$����� ���������6����� )�:��� 8	��1/�����C=����0��!��"H7��$	�#�������������$�������� ���$�������������$������"�9��N���$8��<<� $���.���"���	��O�����+8�������;���)���	�����0����:��� �9�����<�. ����� �������������;� �������!��"���������;�������8	�5�����'������ �$����H��$���$��99��� )�$��9��"� �������������9��"� $�������$�9������<���$)��
���)�� ����8	�:�9�6���� �	��=/����2=�'�������LJ�����)��	���	���"�#���7�	�(������������$�������$)�"��<���������������"��$��������������$�����6����$�"	�0/����2�1�������:� �	�6�	���"�E���	�������0�����������$����� �������	��9�$����"�9��"�� ����"��� �����"��$�8����,$)��6�7�
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Appendix 2  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table A2.1. Composition and types of investigated clusters 
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Appendix 3 
 

 

 
Figure A3.1. Cluster maps of St. Petersburg for 2008 and 2012 

 

 
Figure A3.2. – St. Petersburg cluster map in 2012 
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Appendix 4  
Table A4.1. Comparative analysis of clusters localised in St. Petersburg and supported at the 
federal and regional levels in 2016 

State cluster programs Cluster cores corresponding to state-
supported ones 

Name Support level 
Clusters that are 
localised in the 
region 

Clusters that are not 
localised in the 
region 

Cluster of IT, 
radio electronics, 
instrumentation, 
communications 
and 
infotelecommuni-
cations 

Ministry of Economic 
Development of the 
Russian Federation 
(Innovation 
Territorial Cluster) 

Analytical tools Telecommunications 
IT  

Lighting and 
Electrical 
Equipment 

 

Energy Production 
and Transmission 

 

Cluster of 
medical, 
pharmaceutical 
industry, 
radiation 
technologies 

Ministry of Economic 
Development of the 
Russian Federation 
(Innovation 
Territorial Cluster) 

Biopharmaceuticals 

 Medical 
Instruments 

Cluster of 
shipbuilding 

Committee for 
Industry 
Development and 
Innovation 

 Transport and 
Logistics 

Cluster of 
transport and 
infrastructure 
construction 

Committee for 
Industry 
Development and 
Innovation 

 Construction 

Cluster of 
transport 
engineering Committee for 

Industry 
Development and 
Innovation 

 

Heavy Engineering 
Cluster of 
mechanical 
engineering and 
metalworking Metallurgical 

Industry 
Composite cluster 

Cluster of 
aerospace 
instrumentation 

Committee for 
Industry 
Development and 
Innovation 

 Aerospace 
Engineering 

Polymer cluster 

Committee for 
Industry 
Development and 
Innovation 

Plastic  

Automotive 
proto-cluster 

Committee for 
Industry  Automotive Industry 
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Development and 
Innovation 

Cluster of 
jewellers 

Committee for 
Industry 
Development and 
Innovation 

Jewellery  

Consumer goods 
cluster 

Committee for 
Industry 
Development and 
Innovation 

 

Clothes 
Footwear 

Textiles 
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Appendix 5  
Table A5.1. Classification of St. Petersburg clusters as of 2016 

Cluster classification 
attribute 

Characteristic of the 
attribute 

Clusters of the St. Petersburg 
region 

Explicitly descending form 
of cluster promotion 

The cluster is clearly 
localised in the region and 
promoted by the state 

Analytical Tools  
IT 
Lighting and Electrical 
Equipment 
Energy Production and 
Transmission 
Biopharmaceuticals 
Medical Instruments 
Plastic 
Jewellery 
Transport and Logistics 

Explicitly ascending form 
of cluster promotion 

The cluster is clearly 
localised in the region and 
not promoted by the state 

Science and Education 
Trade 
Business Services 
Tobacco 
Tourism 

Implicitly descending form 
of cluster promotion 

The cluster is not clearly 
localised in the region and 
promoted by the state 

Construction 
Heavy Engineering 
Metallurgical Industry 
Aerospace Engineering 
Automotive Industry 
Clothes 
Footwear 
Textiles 
Telecommunications 

Implicitly ascending form 
of cluster promotion 

The cluster is not clearly 
localised in the region and 
not promoted by the 
state, based on private 
initiatives 

Not identified 
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[bookmark: _Toc74157673]Background and context

Placing economic agents in close geographical proximity to each other and establishing mutual relations for better performance in terms of a certain economic activity are factors that trace back to the advent of cities in the Ancient World. Clusters, bound by close ties, are still an important economic phenomenon in the 21st century, responsible for raising the most successful market players in a wide range of global sectors (Chen & Liu, 2021; Stavroulakis et al., 2021). Active participation in industrial clusters in the second half of the 20th century provided one of the best opportunities for small and medium businesses to survive and stay competitive at the regional, international, and even global levels (Porter, 1998a; Ranman & Kabir, 2021; Turkina & Van Assche, 2018). However, former market leaders can lose their positions due to the problems at the federal, state, and cluster levels (Porter et al., 2011), sanctions imposed against different sectors of the economy, which are followed by protecrionism policy towards domestic companies (Zemtsov et al., 2017), technological disruptions (Østergaard & Park, 
2015), competition from young, flexible, and innovative companies and start-ups 
(Ferràs-Hernández et al., 2017). Some of these large companies were also capable of using the huge potential and opportunities provided by industrial clusters. As a rule, they did this by placing key operations of the company in industrial clusters meticulously selected around the entire globe or using these industrial clusters as major innovators in the value chain (Chandrashekar & Hillemane, 2018).

However, the cluster phenomenon existed in the command economy of the USSR, where industrial policy was based on the development of territorial production complexes. The idea behind territorial production complexes was vertical and horizontal integration of enterprises to receive the economy from localisation. The main difference between territorial production complexes and clusters is the absence of competition between enterprises. Therefore, production chains in territorial production complexes were established and planned by the government (Pilipenko, 2004). During the transition from command to market economy, these linkages were disrupted, and production chains partly or fully were replaced by imports of final and intermediate products. Further, resource richness and oil dependence of Russia has boosted the decline of the manufacturing industries and territorial production complexes in transition stages from command to market economy.

Fromhold-Eisebith and Eisebith (2008) consider cluster policy as public and private measures that magnify agglomeration effects. However, in Russia, cluster policy is often implemented using the principle “cluster must be here” and often results in “state failures”, whose nature is close to “market failures”, since there is an information asymmetry in the system of public administration (Babkin et al., 2011). 

To make industrial policy effective, it is necessary to establish and implement scientifically proven priorities and the contents of industrial development programmes in the long run, taking into account the specifics of the transitional economies. These specifics arise from lower stages of economic development of the country, lower levels of integration in global value chains, political factors, disruption of the established production chains, resource dependence, and instability of the economy. If these specifics are not taken into account, then cluster-based economic policy will not be effective, since it mainly arises from the experience of the developed economy. 
For example, a study (Islankina & Thurner, 2018) on 25 pilot cluster initiatives in Russia that received financial support under the national programme and concluded that there was no relationship between the invested capital and the labour productivity of employees of enterprises that were part of cluster projects.

 To address this situation, there is a need for well-developed theoretical and methodological approaches to establishing industrial policy with due consideration of the factors of the institutional environment of the transitional economy.

[bookmark: _Toc74157674]Problem statement and research gap

Cluster industrial policy is the subject of scientific discussions (Lee et al., 2017). Many authors consider clusters in terms of their classification, identification (Kopczewska 
et al., 2017), and defining the factors that affect them positively (Lis et al., 2020; Slaper et al., 2018). Some others proceed from the theses of the official cluster policy and study the development of the clusters set up on the basis of regulations and decrees of the Government (Zemtsov et al., 2017). This limits the possibility of considering clusters that are set up due to private initiatives. However, an important question arises – whether the decision-makers have enough methods and tools to identify clusters and evaluate the effects of cluster industrial policy, taking into account specifics of transition economy.

In particular, institutional theory can be used to complement cluster-based economic policies and tools in the case of the institutional structure of the Russian transition economy. Therefore, this research is based on the idea that a successful cluster policy should be based on the current economy profile of the country, which reflects its specific features. For example, in the Russian case, it is necessary to take into account its resource richness and transition from command to market economy, in particular from territorial production complexes with fixed links between enterprises to clusters, which should be built in global value chains and compete with each other. Thus, it is necessary to identify the statistical parameters that reveal the concentrated types of activity in a certain territory, defining the connections between the types of activity and their clustering, as well as automating their calculations, mapping them on a regional level, and measuring the externalities that occur due to the clusters localised in the territory.

Some authors have studied different types of sectoral clusters localised in the Russian regions as well as the microstructure of individual clusters. For example, authors from the Russian cluster observatory mainly focus on the analysis of official clusters developed by the government. The literature does not pay enough attention to analysing the cluster structure of the regions of Russia or evaluating their impact on economic growth. This problem is especially crucial for the transitional type of the Russian economy. Therefore, to tackle this gap, the author developed a complex methodology for analysis of the territory cluster structure at micro-, meso-, and macro-levels and its’ application to the case of Russian regions.

[bookmark: _Toc74157675]Aim and scope of work

The research study is aimed at developing theoretical and methodological guidelines for forming and implementing cluster industrial policy at the micro- and macro-levels with regard to institutional, regional, and industry-specific factors in Russia.

The following research questions are addressed in this study:

RQ1: What methods and tools can be used to identify and analyse the cluster structure of the Russian transition economy?

RQ2: What is the effect of industrial clusters on the economy of Russian regions?

RQ3: What is the cluster industrial structure of Russia and St. Petersburg?

RQ4: What is the relationship between the objectives, methods, and elements of cluster policy in a transition economy?

The object of the research is industrial clusters at the macro- and micro-levels. 
The subject of the research is the theoretical and methodological grounds for forming and implementing cluster industrial policy in a transition economy.

Figure 1 portrays the overall logic of the research and illustrates the overall structure of the cover paper. 

The theoretical background relates to the first chapter of the cover paper. I discuss the existing background of cluster research and identify the research gap.

The research design of cluster structure identification and analysis is presented in Chapter 2 of the cover paper. Chapter 2 provides answers to RQ1 and presents the methodological background of the research.

Chapter 3 presents the results of cluster structure identification and analysis in Russia and the theoretical contributions of this research. 

Chapter 3.1 presents the results of Russia’s regional cluster structure study for the period of 2008–2016 and provides a partial answer to RQ3; the industrial clusters, determining the positive externalities for the economy of Russia’s regions, were identified for the period of 2008–2016, and the answer to RQ2 was presented. In more detail, the results of the research are presented in articles A1, A2, and A3 (Kudryavtseva & Olaniyi, 2019; Kudryavtseva et al., 2020; Rodionov et al., 2018). Chapter 3.2 presents a detailed analysis of one of the Russian regions – St. Petersburg in order to complete answer to RQ3. I evaluated the dynamics of the industry-specific cluster structure of 
St. Petersburg for the period 2008–2016, identified the factors limiting the development of industrial clusters, defined the institutional forms for promoting St. Petersburg’s clusters, and substantiated the action items of St. Petersburg’s cluster industrial policy. This section presents how instruments of cluster industrial policy can be applied at example of the concrete regions. In more detail, these results are presented in articles A5 and A4 (Kudryavtseva, 2015; Kudryavtseva, 2016).

The Discussion section provides answers to RQ4 and contributes to the theory by presenting the mechanism of cluster industrial policy in the transition economy.
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Figure 1. – Flowchart

Source: composed by the author
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		GRP

		Gross Regional Product



		IT

		Informational technology



		LQ 

		Locational quotient



		MAR

		Marshall – Arrow – Romer 



		NACE

		Nomenclature statistique des Activités économiques dans la Communauté Européenne



		OKVED

		Russian Classification of Economic Activities



		RIiFA

		Investment (rubles, at constant prices of year 2000) in fixed capital



		SIC

		Standard Industrial Classification



		TPC

		Territorial & Production complex







[bookmark: _Toc74157677]Literature review

In Section 1, I provide the theoretical and methodological background the research. First, I discuss the idea of the industrial cluster and its place in the framework of cluster industrial policy. Next, I briefly discuss the different externalities generated by clusters as part of the regional economy. After that, I discuss cluster policy from the position of the institutional economy. Next, I reveal the development of clusters in conditions of transition economy. At the end, I set ground for research of clusters in transition economy at example of Russia. Therefore, this literature review sets the foundation for the development of the methodology for forming and implementing cluster industrial policy at the micro- and macro-levels with regard to institutional, regional, and 
industry-specific factors in the transition economy.

[bookmark: _Toc74157678]Notions, classification criteria, and structure of an industrial cluster

To establish the background of the research, it is necessary to define the main concepts and terms that I use.

This research is based on combining the following principles of cluster theory: determining the statistical parameters, reflecting the types of activity concentrated in a certain territory, identifying the connections between the types of activity and their joining in clusters, evaluating the impact that clusters have on the development of the territory, automating cluster identification calculations, and cluster mapping. Let us consider these principles and their interconnections.

The principles of cluster theory were formulated by Haig, who analysed the structure of urban economics. Based on the analysed values of the localisation coefficient (relative concentration) of certain types of activity, he identified the basic part contributing to the economy of a region due to export and a non-basic part of the region’s economy, supporting the basic one (Rodwin, 2017). One of the constraints emerging when localisation coefficients are used for cluster identification that should be mentioned is cluster sensitivity to the administrative borders of the territories. This is because some clusters can have a clearly marked interregional rather than subnational nature, which cannot be registered and considered using localisation coefficients. This idea was then explored in the works by M. Porter, who used cost tables–output to determine the interrelated types of activity, identifying economic clusters (Delgado et al., 2015; Porter, 1998b; Xiao & Wang, 2019), and cluster mapping.

I use definition of the cluster, developed by M. Porter: “a geographic concentrations of interconnected companies, specialised suppliers, service providers, firms in related industries, and associated institutions (e.g., universities, standards agencies, trade associations) in a particular field that compete but also cooperate” (Porter, 1990, 2000). Later, this definition of the cluster was extended by various researchers and more commonly became the term industrial cluster (Cooper & Folta, 2017; Delgado et al., 2014; Ketels & Protsiv, 2014). For this term, I use the definition developed by Bortoluzzi et al. (2015): cluster is “a geographic concentration of interconnected firms, suppliers, and institutions in a particular field. It has the potential to affect competition by increasing the productivity of the companies in the clusters, driving innovation, and stimulating new businesses in the specific field”. Therefore, a considerable part of the social community and economic entities work together inside the industrial cluster, carrying out economically related activities, jointly developing and improving products, technologies, and organisational knowledge to create the best products and services on the market (Franco & Esteves, 2020; Halse, 2020). There are four main distinctions between industrial clusters and other agglomeration models.

First, industrial clusters imply intensive interactions that transfer knowledge between firms, and these interactions often become tighter than those inside a firm (Bachtiar 
et al., 2021; Brenner et al., 2011; Gress, 2015). To cooperate and compete simultaneously in a geographic zone calls for a well-developed social structure, which suggests and facilitates integration of knowledge and communication exchange, and contributes to joint identity among economic agents (Prause, 2014).

Second, industrial clusters include a totality of economic agents – both legal and natural – having special skills or knowledge related to the economic activity they carry out. These economic agents form institutions such as universities, research centres, industrial associations, and technological institutes, which stimulate mutual economic cooperation and the spread of technological knowledge between the members of an industrial cluster. One of the possible structures of an industrial cluster, which reflects the interrelation of its main elements, can be broken down into a core, production infrastructure, and business infrastructure. The core of a cluster is the totality of enterprises with the same or similar sector profiles. 

Third, a cluster is a specific form of spatial concentration of enterprises whose joint activity entails specific agglomeration externalities, that is, external effects. To ensure this interaction, there should be the so-called “social glue” (Morosini, 2002, 2004), binding a cluster and helping the social consolidation of various structural participants and integration of main knowledge, which occurs through cultural, organisational, and functional boundaries.

Fourth, this definition of an industrial cluster highlights that the final goal of industrial clusters is to create high-quality products and services that represent value for customers on the market. To reach this goal, industrial clusters should have the following characteristics: leadership, structural elements, communication, knowledge transfer, and professional rotations (Porter & Kramer, 2019; Xiangfeng, 2007).

Morosini (2002, 2004) suggested and substantiated the classification criteria of clusters, developing the theory of cluster classification and determining the development dynamics of a cluster, such as an institutional structure, the results of joint activity, economic connections, an interaction of the elements of a cluster, as well as the classification criteria of the competitive factors of clusters: external, internal, and social ones.

The main competitive factors of firms united in a cluster are external, internal, and social factors. The externalities of competition are legal regulation, consumers, raw material, technology, and knowledge markets; the internalities are the resources, processes, and competences of firms; and the social factors are acquisition, creation, and sharing knowledge, as well as behavioural and cultural standards. The degree of knowledge integration and the scope of competition are the major factors that precondition the economic performance of industrial clusters (Ketels & Protsiv, 2020). Firms in industrial clusters that demonstrate a high degree of knowledge integration and competing on the global level introduce more innovations are more inclined to growth, adapt faster to the changing environment, and have more stable economic performance in comparison with firms in less integrated clusters, where competition is strictly limited by local territorial boundaries (Dyba et al., 2020; Maghssudipour et al., 2020). Based on the scientific literature review, it can be concluded that the higher the degree of knowledge integration between the participating firms and the higher the level of global competition of the participating firms, the higher the competition of clusters.

[bookmark: _Toc74157679]Clusters as part of the regional economy

Thus, foreign studies broadly cover the results of the identified and analysed status of the cluster systems in individual countries and regions. For example, Looijen and Heijman (2013) identified and analysed agricultural clusters in the European Union. Lindquist (2009) analysed the concentration and urbanisation of industries in Sweden and built cluster maps for Sweden. Delgado et al. (2014) designed an algorithm for cluster identification and studied agglomeration effects of the US regional clusters (Delgado et al., 2015). 

Studying MAR, Jacobs, and Porter’s agglomeration externalities by evaluating their impact on regional and sectoral indicators is a popular area of research in cluster economics (Bavina, 2016; Beaudry & Schiffauerova, 2009; Zemtsov et al., 2017). The MAR concept (Marshall–Arrow–Romer, MAR) of externalities was formalized by (Shleifer, Glaeser, Kallal, Scheinkman, & Shleifer, 1992). The common part of MAR, Jacobs, and Porter’s models is the consideration of geographical effects from the spatial distribution of firms in a region (agglomeration pattern) (Kopczewska et al., 2017). The concepts of urbanisation and localisation can be used in a broad sense as agglomeration components, and, consequently, as elements of the economies of agglomeration. The economies of agglomeration or agglomeration effects are economic benefits obtained as a result of industries concentrated in one territory relatively close to each other (Macheras & Stanley, 2017; Pinto & Sablik, 2016). 

Economies of agglomeration can be divided into two types: economies of localisation or localisation effects and urbanisation economies or urbanisation effects. Urbanisation effects are produced due to many industries concentrated in one territory. Consequently, the diversified economic system allows enterprises to obtain benefits from various types of the economic activity undertaken in this territory (Dicken & Lloyd, 1990; Macheras & Stanley, 2017). Thus, Jacobs emphasizes the importance of competition and diversification, downplaying the role of specialisation (De Groot et al., 2009). 

The economy of localisation arises as a result of the concentration in one territory of firms working in the same industry or industries related to it. As a result, firms can join in clusters and obtain benefits, for instance, from sharing the infrastructure and creating enough demand for materials and components (Macheras & Stanley, 2017; Malmberg & Maskell, 2002). The study by Rodriguez-Clare statistically and dynamically models the efficiency assessment of state industrial policy, namely, cluster subsidising, in terms of achieving Marshall’s externalities (Rodríguez-Pose & Comptour, 2012; Rodríguez-Pose & Crescenzi, 2008). As a result, the author assessed the subsidising efficiency of the sectors highly prone to clustering in the context of growing wealth. The modelling also supported the conclusion that subsidising a sector makes sense only in cases where the protected sector has Marshall’s externalities, and the country has a natural comparative advantage in this sector.

Thus, the concept of the economy of localisation is, in fact, a synonym for MAR externalities, while urbanisation economies are a synonym for Jacobs externalities. Porter’s externalities have features and characteristics common to both models.

[bookmark: _Toc74157680]Cluster as the object of cluster industrial policy

There can be mainly two types of ‘cluster policy’: one supports the growth of existing or embryonic regional clusters, and the other allows the knowledge of how industrial development occurs in (successful or unsuccessful) regional clusters inform policy making in general (European Comission, 2002). One of the main tools of cluster policy is cluster initiatives, which are defined as organised efforts to increase the growth and competitiveness of clusters within the region, involving cluster firms, government and/or the research community (Chen et al., 2020; Sölvell et al., 2003).

The concept of a cluster has become a popular principle in the industrial policy of developed countries, stimulating industrial competitiveness and innovativeness based on sectoral specialisation and cooperation. Despite a broad public interest in the applicability of the concept of the promotion of industrial clusters, studies have only partially covered this subject. The discussions have only about what assets and dynamics underlie successful clusters (Lee et al., 2017; Van Den Berg & Braun, 2017) and how the “map of examples” can be empirically identified, categorised, or produced (Looijen & Heijman, 2013; Sternberg & Litzenberger, 2004; Zemtsov et al., 2017). Scholars are increasingly studying how the development of clusters can be supported internationally and whether that should be done in the first place (Delgado et al., 2014; Gibson, 2015; Ketels & Memedovic, 2008). However, three major drawbacks are common to these discussions. 

First, the focus has been on describing, comparing, and categorising official cluster policy (Boekholt & Thuriaux, 1999; Schönfeld & Jouaillec, 2008), which makes most researchers leave out the fact that cluster effects also rise from private initiatives, and often have nothing to do with industrial policy. This limits the number of clusters considered and limits the discussion about whether government bodies are a suitable option for supporting the development of clusters (Felzensztein et al., 2018; Lin et al., 2012; Prokhorova et al., 2018). 

Second, how institutional forms of cluster promotion, that is, the ways of organising, managing, and relative norms and clusters of interaction, affect the outcome has not been properly investigated, although there is the recognition that institutions are important assets of clusters and provide innovative support at the regional level (Kiese, 2019; Lundequist & Power, 2002; Yoon, 2017). 

Third, researchers rarely consider an important objective of evaluating the effects of cluster support as an ability to measure the performance of clusters, which is essential for justifying the choice of strategy and achieving the best results under the existing conditions, because this entails methodological complications (Kopczewska, 2018; Lindqvist, 2009; Russu, 2016). Thus, the theory of cluster industrial policy is a controversial area, which “astonishingly lacks a consensus about how clusters emerge and to what extent their appearance can be caused by target planning or political intervention”.

The study by Maskell and Lorenzen (2004b) proves a hypothesis that the spatial localisation of industrial clusters is the essence of the market organised in an especially reasonable way. To maximise the advantages of market relations and simultaneously keep transaction costs at a low level, firms take part in setting up institutions – they organise the market. (Maskell & Lorenzen, 2004a, 2004b). Consequently, a cluster is one of such specific market organisations structured by territorial lines since it can be used to create a set of institutions beneficial for certain types of economic activities, particularly for industries that have a high degree of uncertainty and well-developed social institutions. Common institutions in this form of market help the participants of a cluster end up with an environment that reduces obstacles for acquiring and using knowledge created or applied locally (Maskell & Lorenzen, 2004a, 2004b).

Therefore, in my opinion, the existing scientific approaches to this subject have some drawbacks: the fact that cluster effects arise, mainly, from private initiatives and often have nothing to do with “cluster promotion” policy has not been taken into account. Further, how institutional cluster promotion forms affect the result needs to be fully studied, and evaluating the effects from cluster support has not been practically considered. 

Therefore, it is essential to understand that the main risk in the pursuit of cluster industrial policy is the wrong choice of the control target due to information asymmetry, lack of statistics, and the absence of effective tools for recognising clusters and their prototypes (Babkin et al., 2011; Chain et al., 2019; Komorowski, 2020).

The key elements of the programme policy of cluster promotion are propaganda of specific industrial advantages in and outside a region aimed at improving the attractiveness and advancement of the environment where firms operate, consulting and providing specialised services, for example, in the field of finances, marketing, and designing; attracting new industrial investors, who can supplement regional value chains, or setting up start-ups to strengthen the system potential of a cluster (Kuzovleva et al., 2019).

Fromhold-Eisebith and Eisebith’s (2005) theory about forms of cluster promotion and the results of my own research (Kudryavtseva, 2016) in part of the transformation of forms of cluster promotion and their transformation into state cluster policy form the basis of this study. Therefore, I developed a classification based on the ideas of Martina Fromhold-Eisebith and Gunter Eisebith (Figure 2). This approach was developed through the introduction of the second categorisation dimension, differentiating explicit and implicit cluster promotion, also thanks to institutional prerequisites. It is graphically presented as a transformation process of cluster promotion forms and their conversion into state cluster policy. The transformation process can start with private industrial initiatives, which can then be supported by local government bodies, and as a result, the implicitly ascending promotion form of industrial enterprises will convert to an implicitly descending promotion form. Perhaps, private industrial initiatives started at the local level will be supported by private industrial elites on the regional or federal level, and, thus, the implicitly ascending promotion form of industrial enterprises will turn into an explicitly ascending promotion form. Finally, supported either by local government bodies or by industrial associations at the regional level, cluster promotion will have the form of state industrial policy, which can be classified as an explicitly descending form of cluster promotion.
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Figure 2 – Categorisation and transformation of cluster promotion forms

Source: composed by the author based on (Fromhold-Eisebith & Eisebith, 2005)



The suggested polarisation has a relation to classic “government-versus-market” arguments when “government-versus-industry” approaches are established. Nonetheless, ascending cluster promotion should not be equivalent to the effect obtained as a result of the action of purely market forces. On this point, descending and ascending initiatives address recognised market drawbacks, refer to the development of key cluster structures, and, in both cases, lead to active implementation of promotion measures. However, these activities are organised differently, depending on the forms that either rely on market mechanisms or on the state.

[bookmark: _Toc74157681]Cluster development in transitional economy

Clusters are part of the competitive environment of the economy (Ketels). Clusters have geographical boundaries, and cluster enterprises both compete and cooperate to solve individual tasks (Porter). Clusters in a transition economy have limited effectiveness, as the institutions of the market economy are at the stage of formation and function only in a limited way during the transition from a command economy to a market economy. Russia has been an example of a transition market economy since the 1990s. To date, some industry markets function effectively, and Russian enterprises compete in international markets, but most industry markets compete only at the local level. According to a study by Islankina and Thurner (2018), the main factors limiting the entry of Russian clusters into the international market are financial resources and the lack of qualified personnel, whereas cultural differences and geographical distances are much less important. However, Russia is a commodity economy, which also leads to the redistribution of resources in extractive industries and to the outflow of capital from industry (Ketels & Memedovic, 2008). In these conditions, the development of clusters is limited, and the state cluster policy requires taking into account the above factors of the institutional environment of Russia.

It is also necessary to take into account that Russia’s industrial policy was based on the formation of territorial production complexes for a long period (from 1930 to 1990). The main contribution to the science of the development of the theory of territorial production complexes (TPC) was made by N. Kolosovsky and his students. TPC is understood as “such an economic (mutually dependent) combination of enterprises in one industrial point or in the whole area, in which a certain economic effect is achieved due to a successful (planned) selection of enterprises in accordance with the natural and economic conditions of the area, with its transport and economic and geographical location” (Porosenkov, 2014). Using this theory, some large industrial complexes were created in the USSR: Timan-Pechora, Bratsko-Ust-Ilimsky, Sayan, West Siberian, Mangyshlak, Pavlodar-Ekibastuz, Karatau-Dzhambul, etc. (Agirrechu et al., 2004; Nesterova & Cherkasov, 2015). The main similarity between TPC and clusters is the geographical concentration of enterprises and their cooperation within the framework of vertical and horizontal integration, and the difference is the lack of competition in TPC.

In modern Russia, the historical trend of the high role of state influence on economic processes has been preserved. In this regard, various state programmes of cluster development and the support of cluster initiatives are being implemented at the federal and regional levels. Thus, in the context of the development of market economy institutions with the predominance of the commodity economy sector and on the basis of the long historical development of the TPC in Russia, a significant transformation of the industry structure is currently taking place, which requires the identification of regions of concentration of industries to form a cluster policy to obtain the positive regional effects (MAR) described in Section 1.2.

[bookmark: _Toc74157682]Current stage of research on clusters in Russia

Russian literature also includes works dedicated to analysing the status of Russia’s cluster system as a whole and the development of clusters in individual regions. Thus, Manukyan analysed the potential of the oil and gas cluster in the Samara Region (Manukyan, 2015), Zemtsov and Barinova (2016) analysed the status and advancement of promising 
high-tech clusters. Nemchenko and Luzina (2018) considered the oil and gas cluster of Tumen Region as a tool for modernising the region’s economy. Larichkin et al. (2011) analysed the case of the sea oil and gas sector in the territory of Murmansk Region. Islankina et al. drew up methodological guidelines for setting up and developing innovative clusters at the government level (Kutsenko et al., 2017). Khukhrin (2011) presented the analysis of the cluster policy concept in the agriculture of Russia from the position of a system and synergy approach, Vertakova et al. (2014) gave an example of a scheme for setting up a food cluster and an example of the organisational-economic cooperation structure in an industrial cluster. Markov et al. (2017) conducted a detailed analysis of the federal and regional cluster policy.

Only two large international projects are dedicated to automated calculation and further mapping of the results of the cluster development dynamics analysis for the purpose of monitoring and shaping cluster policy: US Cluster Mapping (Harvard Business School & U.S. Economic Development Administration, 2018) and European Cluster Initiative (Ketels & Protsiv, 2014). In Russia, there is a project called the “Russian Cluster Initiative” (HSE, 2019). However, in contrast to similar projects in the USA and the European Union, it presents information only about the location and main performance results of the formal clusters supported by the government. Thus, the national project does not pay enough attention to analysing and identifying clusters, that is, to the general structure of the regional economy.

Developing, spreading, and applying digital technology to provide support for decision-making processes is one of the areas developing in the context of the transition to digital economy (Korolev et al., 2017; Okrepilov et al., 2015). Technical solutions in this area are aimed at implementing information-analytical systems supporting managerial decisions at all levels of the socioeconomic system: at the level of individuals (Mangusheva & Khairulin, 2017), enterprises (Budina & Kezhapkina, 2015), clusters (Chertina, Kvyatkovskaya, & Khomenko, 2017), sectors (Agafonov & Vashchenko, 2016), regions (Medvedev et al., 2016), and countries (Ageeva, 2018). Thus, it becomes necessary to develop specialised decision and management support systems for every level of the socioeconomic system.

The relevance of building the system is preconditioned by the need to monitor and analyse the advancement of regional clusters so that the impact individual sectoral and national programmes have on their development can be assessed (Gerlitz et al. 2020; Meyer, 2020). Moreover, this system must ensure the automatic identification of the latent clusters located in a region’s territory, and these clusters must be supported in the same way as the formal clusters started by the government. Today, this system exists in the USA (Harvard Business School & U.S. Economic Development Administration, 2018) and the EU (Ketels & Protsiv, 2014). However, it has not been implemented in Russia. 
In addition, most research studies have focused on considering individual clusters in individual regions (see, for example, the works by the following authors: Larichkin et al., (2011); Manukyan (2015); Nemchenko & Luzina (2018); and others), rather than on analysing comprehensively the status of the regional cluster structure in Russia, such as in the works by Kudryavtseva and Skhvedian (2018), Islankina (2017), Zemtsova (2017).

[bookmark: _Toc74157683]RESEARCH METODOLODGY AND SETTING

Section 2 is dedicated to the description of the research methodology and its elaboration. First, I present and describe the research design for identifying and analysing the cluster structure of a territory. This framework answers the RQ1. Next, I briefly describe the developed database, which I used for cluster structure identification and analysis. Finally, I present the regression models and intuition behind them to answer RQ2.

[bookmark: _Toc74157684]Research design for cluster structure identification and analysis

Based on the literature review, I developed the research design, presented in Figure 3. This methodology was elaborated to study the cluster structure of territories to determine priority directions for industry clustering and ensure a growth of wealth due to the achievement of externalities from the localisation of cluster enterprises.

The cluster structure of territories is an agglomeration that includes interrelated and vertically and horizontally integrated industrial, infrastructural, and raw material cluster groups localised in a territory. 

In the research study, I developed a methodology for identifying and analysing the cluster structure of territories at the micro- and macro-levels (Figure 3) in conditions of transition economy, which allows us to answer RQ1.

The first block is the analysis of sectoral features of clusters, which includes determining the sectoral composition of “standard” clusters and calculating the agglomeration, urbanisation, and concentration indicators. Agglomeration reflects the degree of non-uniformity distribution of the employed in a cluster in a territory. Concentration and urbanisation show the degree of attraction of cluster enterprises to joint localisation with each other and the degree of attraction to joint localisation with enterprises involved in any other type of activity, respectively. As a result of the analysis, clusters will be categorized as concentrated and dispersed, urban, and rural (Kudryavtseva, 2018; Rodionov & Kudryavtseva, 2016). The list of standard (reference) clusters on the basis of which the study was conducted is provided in Appendix 2. 
The need to use standard clusters was informed by the conditions of a transition economy, in which value chains created within the planned economy system have been destroyed, and new ones are at the stage of formation and are not stable and 
well-established.

The second block is the analysis of economic parameters of a region’s clusters, which includes identifying strong clusters, that is, cluster groups having enough “critical mass” to produce positive agglomeration effects. According to the methodology developed by the European Cluster Observatory, a cluster is considered localised in a region if it meets at least two factors out of three – localisation coefficient, focus, and size (Kudryavtseva & Olaniyi, 2019; Kudryavtseva et al., 2018). The localisation coefficient shows how many times the share of employed in the cluster exceeds the average number of employed in the country; the size is the share of employed in the cluster in the region in comparison with the employed in the cluster countrywide; and the focus of the cluster is the share of employed in the cluster in comparison with the total number of employed in the region.
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Figure 3 – Research design for the identification and analysis of the cluster structure of a territory

Source: composed by the author
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This stage will allow us to determine the regions of localisation of industries, that is, the cluster structure of territories, on the basis of which the changed or transformed structure of industries in the regions during the transition to a market economy can be analysed. This block is supplemented with (1) a comparative analysis of the dynamics of regional cluster localisation, bind of regional clusters, and economic condition of clusters, which allows us to define the main development trends of the studied clusters; 
(2) competing concentration regions of cluster sectors, capable of affecting the employment of other cluster groups due to more significant positive agglomeration externalities in their territory; (3) clusters with a single sectoral belonging of its enterprise structure in the context of vertical and horizontal integration; and (4) economic performance indicators of cluster enterprises.

The third block involves identifying positive agglomeration effects due to the assessment of the impact produced by the level of cluster localisation in a region on economic growth based on econometric analysis methods (Kudryavtseva & Olaniyi, 2019; Kudryavtseva et al., 2018). This stage will allow us to identify clusters that give positive regional localisation effects – MAR – and can be potential objects of state investment programs. Thus, the increased specialisation of the region in the supported type of activity will ensure the economic growth of the region. 

Therefore, as the theoretical contribution of the research, I developed methodological tools to research the cluster structure of territories at the micro- and macro-levels, including analysis of sectoral specifics, localisation territory, and economic parameters of a cluster, evaluation of the impact of the cluster structure of a territory on the economy aimed at forming priority directions for industry clustering, measures, and tools of industrial policy. The proposed methodology is based on the application and study of methodological approaches of the leading national and foreign schools (Porter, European Cluster Observatory, and Russian Cluster Observatory) and using a convergence approach. Cluster industrial policy can be framed based on the obtained information.

[bookmark: _Toc74157685]Data collection and measurement

To determine the regions where the cluster localises, a database called “Clusters of Russia’s regions” was created (state registration certificate RIA No.2017620569 of May 29 2017). The developed database is a tool for studying the cluster structure of the Russian economy and one of the answers to RQ1. In terms of its functions, it is analogous to the US Cluster Mapping US Cluster Mapping (Harvard Business School & U.S. Economic Development Administration, 2018) and European Cluster Initiative (Ketels & Protsiv, 2014). As a result of database application, I used statistical properties of clusters in Russian regions to estimate the effect of industrial clusters on the economy of Russian regions, calculated by database, and answer RQ2. I also used a database to identify the cluster industrial structure of Russia and St. Petersburg and answer RQ3.

The database was designed to determine the regions of cluster localisation using data on the population employed in various types of activity (Kudryavtseva et al., 2020). To implement the suggested approach, statistic databases were established on the number of employed and the quantity of enterprises in the Russian regions, grouped according to the cluster cores for the years 2008–2016. To group the types of activity by clusters, a classification developed by Porter was used, and correspondence was established between such classifier codes as SIC, NACE, and OKVED (Russian Classification of Economic Activities) (Appendix 2).

As a result of this adaptation of the core, 37 cluster groups were filled with the types of economic activity according to 4-digit OKVED codes, considering the available detailed data. According to a certain composition of clusters, statistical databases were set up on the number of enterprises and organisations for the year 2016 and the number of employed in cluster groups for the years 2008–2016 in 83 Russian regions. 

Applying the database allowed us to achieve four major goals: 

- Minimising the storage of large volumes of information about the employed population by years and types of activity.

- Ensuring comfortable input and editing of information about the employed population of the regions

 - Creating a computational tool for evaluating the employment dynamics in Russian regional clusters by years.

 - Processing the information obtained as a result of computation in an analytical manner, selecting significant clusters according to the set criteria in each region of Russia.

[bookmark: _Toc74157686]Econometric modelling for evaluating the impact of industrial clusters on the economies of regions

To carry out the third phase of analysis of the cluster structure of territories, economic tools were used to evaluate the impact of industrial clusters on the economies of regions (Kudryavtseva & Olaniyi, 2019). As a result, agglomeration effects or Marshall’s externalities (Slaper et al., 2018) affecting the economic growth of regions were assessed. The econometric problem was formulated as an assessment of the bind between the level of cluster localisation in the Russian territory and the dynamics of gross regional product – RQ2.

The analysis was performed in two phases – 3.1 and 3.2. In phase 3.1, I evaluated the binding of industrial clusters and GRP level. In phase 3.2, I measured the interrelation between the development level of the cluster infrastructure and the size of the GRP, 
that is, the amount of multiplication effect from cluster localisation in the region. 
The study was conducted by econometric analysis methods using regression analysis tools of panel data available in STATA MP14 software.

3.1. In the first phase of the study, hypotheses were tested regarding the binding between the presence of cluster j in region i and the size of its GRP. The following models were built to check these hypotheses:
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where  is the natural logarithm of GRP (rubles, at constant prices of year 2011) generated in region i at time t;

 is the binary variable that takes a value of 1 or 0, depending on whether the presence of cluster j was or was not registered in region i at time t-1.

 is the binary variable that takes a value 1 or 0, depending on whether the presence of cluster j was or was not registered in region i in 2011.

 is the binary variable that takes a value of 1 or 0, depending on whether cluster j was or was not localised in region i at time t;

 is the natural logarithm of investment (rubles, at constant prices of year 2000) in fixed capital made in region i at time t-1;

 is the natural logarithm of the number of employed (mil. people) in region i at time t;

 is the binary variable that takes the value 1 or 0 depending on whether the region has the “information technology” cluster or not;

 is the size of the localisation coefficient of the “information technology” cluster in region i at time t.

 is the size of cluster group i at time t, in %.

 is the focus of cluster group i at time t, in %.

 are the binary variables that take the value 1 or 0, depending on whether the observation refers to concrete year t or not;

,  is the random variable specifying deviations of the real value of the effective sign from the value of the regression equation;

 is the constant.

3.2. In the second phase, according to the model suggested by G. Lindqvist (2009), analysis is carried out to measure the effect produced by the region’s cluster structure on the amount of GRP. Hypotheses are checked to see if there is dependence between the development level of the cluster structure in region i and the size of the GRP at different moments of time. Models used for testing the hypotheses are as follows:
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where  is the variable that shows the general development level of the cluster structure of the economy of region i at time t. This variable is calculated by adding “stars” obtained by all cluster groups j in the region at time t according to the results of evaluation of the “Localisation Coefficient”, “Cluster Size”, and “Cluster Focus”. According to Lindqvist (Lindqvist, 2009), this approach makes it possible to illustrate the specialisation level of the region and the development of its cluster structure.

 is the variable that shows the general development level of the cluster structure of region i in time t-1. 

 is the variable that shows the general development level of the cluster structure of the economy of region i in year 2011.
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[bookmark: _Toc74157687]Results, discussion, and implications

Section 3 provides the quantitate results of the research. I applied the developed in Chapter 1.4 concept and mechanism of cluster industrial policy and developed with the methodology in Section 2 to the case of Russian regions. Therefore, I fill the research gap regarding the identification of cluster industrial structure in Russian regions, show the results of application of the developed database for all Russian regions, and discuss in detail the case of St. Petersburg.

[bookmark: _Toc74157688]Identification and analysis of cluster structures in Russia’s territory

To test the methodology for identifying and analysing the cluster structure of a territory (Figure 3), clusters were identified by the federal subjects. See another example of the database application in the article by Kudryavtseva et al. (2020).

In the first phase of the study, I calculated the agglomeration coefficient with the aim of revealing the specifics of the sectoral structure of cluster groups affecting the spatial concentration. This indicator, which characterises the non-uniformity of distribution of the employed in cluster groups by the federal subjects, allowed us to assess the level of cluster concentration in the territory of Russia. 

First, I calculated the concentration and urbanisation indicators on the basis of statistics about the number of enterprises by federal subjects and types of activity. Next I identified cluster groups whose enterprise concentration within a region or a subject of Russia was caused by striving to be jointly located with similar enterprises or by an inclination to be based in territories with a high density of enterprises involved in any types of activity. In other words, we identified cluster groups whose joint localisation was preconditioned by the presence of various groups of agglomeration externalities: Marshall’s externalities or Jacobs’ externalities (Caragliu et al, 2016). According to the existing positive or negative Marshall’s externalities and Jacobs’ externalities, all clusters were categorised as concentrated or dispersed, and urban or rural (Figure 4). Thus, for example, the concentrated urban cluster groups – “Information Technology”, “Science and Education, “Media and Printing”, and others – experienced considerable positive effects from being in close proximity to each other and to enterprises involved in any other types of activity. These clusters had the strongest potential for development in regions with a high density of population and significant economic activity.

The main trends observed in the degree of cluster concentration and dominance of certain agglomeration effects resulting in this concentration have a universal nature and are true for the cluster structure of many countries.

In the second phase of the research study, I highlighted cluster groups of each federal subject whose cores had enough strength to have and develop positive agglomeration effects. As a result of the application of the database, the cluster structure was defined for 83 regions of the Russian Federation, and localisation maps were built for 37 clusters in the territory of Russia during the period from 2008 to 2016 (RQ4). 
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Figure 4 – Classification of Russian clusters by level of concentration and urbanisation

Source: composed by the author



For example, in 2016, the industrial cluster “Information Technology” was presented in the following regions – St. Petersburg, Moscow, Yaroslav Region, Novosibirsk Region, Tatarstan, and Penza Region (Figure 5). The cluster is biggest in the cities of Moscow and St. Petersburg, with 30.52% and 16.14% of the total number of employed individuals found in the cluster in Russia. However, the focus of the cluster – the share of the employed in the cluster in relation to the total number of the employed in the region – reduced in Moscow from 43.87% to 30.52%, and increased in St. Petersburg from 10.52% to 30.52%. Over the period considered, the concentration of the cluster in large cities and regional centres grew. The cluster was localise in the Kursk and Kaluga Regions. 

According to the tested hypothesis about a dependence between the presence of cluster j in region i and the size of its GRP, the following main results were obtained. Industrial clusters in Russia, such as as “Automotive Industry”, “Analytical Tools”, “Aerospace Engineering”, “Biopharmaceuticals”, “Information Technology”, “Metallurgical Industry”, “Plastics”, “Production Equipment”, and “Chemical Industry”, had a positive impact on the size of GRP in the long run (RQ3). See the detailed description and results in the article by Kudryavtseva and Olaniyi (2019). Only individual clusters had a positive regional effect, as the market infrastructure was not sufficiently developed, which is also discussed in this study (Ketels & Memedovic, 2008).

[image: ]

Figure 5 – Values of localisation indicators of the information technology cluster in Russian territory in 2016

Source: composed by the author



The analysed influence of the localisation of the “Information Technology” cluster showed that in the regions where the value of the cluster localisation coefficient was higher by 1 unit at time t, the level of GRP was, on average, 11.1% higher. When the size of the cluster was higher by 1 percentage point at time t, the level of GRP was, on average, 2.52% higher. In clusters with a focus with 1 percentage point higher at time t, the level of GRP was, on average, 30.3% higher. The obtained results can be interpreted as agglomeration effects of the “Information Technology” cluster (RQ3). See the detailed description and results in the article by Kudryavtseva et al. (2018).

According to the tested hypothesis regarding the dependence between the development level of the cluster structure in region i and the size of GRP in the current period and in a long-term period (compared to year 2011), a meaningful positive dependence was obtained between the development level of the cluster structure of regions and the size of their GRP in both the short-term and long-term periods (RQ3). See the detailed description and results in the article by  Kudryavtseva and Olaniyi (2019).

[bookmark: _Toc74157689]Measures of St. Petersburg regional cluster policy

The St. Petersburg region is an industrial and research centre that has had a long history of development since the 18th century. The first Russian universities and large industrial enterprises whose activities were integrated into the TPC, which made it possible to produce knowledge-intensive and capital-intensive products, are represented here. 
St. Petersburg is a good case for assessing the effects of the development of the competitive environment, as a result of which the established value chains were first broken during the development and production of products in the 90s, and then the formation and development of a new cluster structure of the region took place.

The dynamics of the sectoral cluster structure of St. Petersburg were assessed for the period from 2008 to 2016, and the factors limiting the development of the production industry were identified (RQ4). 

Throughout the entire period from 2008 to 2016, St. Petersburg was the region where the following clusters were localised: industrial clusters: “Information Technology”, “Biopharmaceuticals”, “Analytical Tools”, “Lighting and Electrical Equipment”, “Tobacco”; and infrastructural clusters: “Science and Education”, “Energy Production and Transmission”, and “Trade.”

The analysed dynamics of the absolute number of employed by cores of cluster groups allowed us to draw conclusion about structural change in the economy of the region. 
It was defined that the trend towards reducing the number of employees is common for the majority of industrial clusters in St. Petersburg, apart from high-tech and 
science-intensive cluster groups, which demonstrate an increase in the number of employed.

The strength dynamics of the developed cores of St. Petersburg clusters were analysed in detail, including research into the changes in relative abundance used to determine the important clusters of the Russian regions. The study included identifying the competing “focal points” of concentrated enterprises of the relevant cluster group in other Russian regions. 

As a result, the following conclusion can be drawn about a fairly well-developed cluster structure in St. Petersburg. In 2008, there were two related meta-cluster groups in the region – one concentrated around the “Science and Education” cluster, while the other referred to “Lighting and Electrical Equipment” (Appendix 3). In 2012, the cluster group became more advanced – there appeared a single science-intensive meta-cluster group due to the progress of the industrial cluster “Analytical Tools.” (See initial 
results for 2012 in T. J. Kudryavtseva (2016) and T. Kudryavtseva & Jurievna (2015); 
Appendix 3). In 2016, the region demonstrated further progress in the cluster structure – the science-intensive meta-cluster group expanded due to the industrial cluster “Medical Instruments” (Appendix 3, Figures 6). This meta-cluster group can be specified as an innovative one thanks to the concentration of high-tech production facilities in the field of instrument engineering and power engineering. Not only industrial but also infrastructural clusters, such as “Tourism”, “Trade”, and “Business Services”, were developing in the region.

To determine the institutional forms of cluster promotion presented by 
Fromhold-Eisebith and Eisebith and described in Section 1.3, as well as supplemented by me in Appendix 5, the cluster groups of the St. Petersburg region supported at the federal and regional levels were identified (see Appendix 4) and correlated with the identified significant clusters of the region as of 2016 (see Figure 6).

Based on the results of the analysis, it can be concluded that all significant industrial clusters localised in the region were supported at the federal level. Therefore, in accordance with the classification in Appendix 4-5, they were characterised as explicitly descending, that is, existing in the region and promoted by the state. Most clusters supported by regional authorities did not have sufficient concentration strength in the St. Petersburg region compared to other regions in Russia. Thus, they were characterised as implicitly descending, that is, clearly not existing in the region but supported by the regional authorities. There were also many infrastructure clusters in the region, but the clusters considered by the state as an object of cluster policy were Science and Education, Trade, Business Services, and Tourism. These clusters can be characterised as explicitly ascending, that is, clearly localised in the region but developing without the participation of the state.

The institutional forms of cluster promotion in St. Petersburg are identified; the measures of St. Petersburg cluster industrial policy aimed at overcoming the limitations are substantiated in detail by all groups of the region’s clusters.

Comparative analysis of the clusters localised in St. Petersburg and supported at the federal and regional levels in 2016 allowed us to assess the clusters that explicitly descending, explicitly ascending, and implicitly descending forms of cluster promotion (Figure 6). 



[image: ]

Figure 6 – St. Petersburg cluster map in 2016, which takes into account state programmes for regional cluster promotion. Explicitly descending clusters, that is, localised in the region and promoted by state—highlighted in green and encircled; explicitly ascending clusters, that is, localised in the region and not promoted by state—highlighted in green; implicitly descending clusters, not localised in the region and promoted by state—encircled.

Source: composed by the author



To evaluate the condition of the industries that form the cluster structure of a region, we analysed the labour security analysis of the cores of the cluster groups, the efficiency of fixed assets use, and the maturity of related cluster groups, which ensure and maintain the activity of cluster enterprises. According to the results obtained for each core of a cluster group, we highlighted the industries in which industries where actions need to be taken to increase labour security and raise industrial potential. We also pointed out related cluster groups whose development will strengthen the considered cluster cores.

Three directions for state support measures are suggested to develop St. Petersburg cluster structure with the help of industrial policy: (1) increasing the labour security of cluster industries and investing in training professionals in relevant fields; (2) improving the industrial potential of cluster industries with more efficient use of fixed production assets due to modernisation of production and technology base and investment into innovative technologies; (3) developing related cluster groups embracing both main suppliers of materials, equipment, etc., and enterprises using similar technologies. 
The details of individual measures to be taken for all groups of the region’s clusters for each of the suggested directions are provided in Appendix 6.

[bookmark: _Toc74157690]Discussion of results and implications

The developed research methodology of a territory’s cluster macrostructure was based on the theoretical assumptions according to which spatial localisation of industrial clusters is the essence of a market organised in the best way, while growth in wealth 
due to the clustering of economic sectors is achieved if a country (region) has a 
natural comparative advantage. The research methodology of a territory’s cluster macrostructure (RQ1) included analysis of sectoral specifics of clusters, analysis of localisation territory, economic parameters of clusters, and analysis of the impact of cluster structure on the territory’s economy. It provided consistent algorithms and tools that can be applied for cluster identification and analysis at macro-, meso- and micro levels. Applied tools of algorithmisation and automation were elaborated to research the cluster structure of territories – the database “Clusters of Russia’s Regions”. This was used to determine the cluster structure of 83 Russian regions and to build localisation maps of 37 clusters in Russian territory during the transition period from 2008 to 2016. This result is essential because researchers, especially those in Russia, usually take into account only one level. See, for example: (Nemchenko & Luzina, 2018; Schepinin et al., 2018) and etc.

Next, I present the classification of Russian clusters by the level of concentration and urbanisation. This result follows the idea presented by Lindqvist (2009) for the European countries case. This results allows us to classify the cluster by categories and make conclusions, which can be taken into account during cluster industrial policy elaboration. For example, if a cluster can be classified as Concentrated Urban, then it is mostly effective in high-density territories and big cities. This suggests that the state should enhance the specialisation of the regions on these clusters to obtain positive externalities for the whole region from their concertation. However, there were dispersed rural clusters, which were located far from the big agglomerations and near closely related enterprises. These results are important for the case of Russian regions because, previously, there was no such extensive research on Russian cluster classification. Further, it provides the first element of the evidence-based approach to policymaking, which I implemented in my mechanism. After that I present results from regression analysis, which state that the higher the specialisation of the region, the higher its economic development. Detailed results and their discussion are presented in the article by Kudryavtseva and Olaniyi (2019). These two findings partly answer RQ2 and RQ3. 

Next, to answer RQ2 and RQ3, I draw the example of St. Petersburg to show how the mechanism and the methodology can be applied for concrete region. I present the cluster industrial structure of St. Petersburg, draw connections between the clusters in accordance to the relations presented in Harvard Business School & U.S. Economic Development Administration (2018) and recommend directions for measures of 
St. Petersburg state cluster policy (Appendix 6). Based on the results of the analysis of Section 3.2, namely, that there is no implicitly ascending form of cluster promotion, 
it can be concluded that all private cluster promotion initiatives were supported by regional authorities and thus evolved (see Figure 2) into an implicitly descending form of cluster promotion. This trend can be assessed as positive, but it was associated with the risk of poor performance in regional industrial policy. The similar situation was modelled in detail in Section 3.2 (Figure 6, Appendix 4, 5), in which the cluster was supported in a region that did not have a comparative advantage over other regions of the Russian Federation. This part is significant to the scientific field because it shows which measures should be applied for each cluster depending on its’ characteristics (Appendix 6). Therefore, it is an example of the evidence-based measures that should be applied to the development of the cluster structures in a specific region using the proposed by the author methodology and classification presented in Appendix 5.

Therefore, taking into account empirical and theoretical results, it can be concluded that cluster industrial policy in Russia was usually performed by the state government without the use of a clear and consistent informational and analytical background. 
This implies, that state programmes, which aim at development of the territories, 
did not always take into account the current situation in the regions (Kozonogova et al., 2019; Zemtsov et al., 2017). Therefore, these programmes supported certain industries that even did not exist in regions (Babkin et al., 2013). Thus, I concluded that official cluster policy should be aimed at supporting explicitly descending clusters, since these clusters will ensure the biggest long-term regional Marshall’s externalities in the region.

 In this regard, I have developed the mechanism of cluster industrial policy in the transition economy as the answer to RQ4. The mechanism reveals relations between objectives, methods, and elements of cluster industrial policy. This implies, that development of the cluster industrial policy should address concrete aims and use special tools. This idea comes from the Delgado et al. (2015), Ketels and Memedovic (2008), and Ketels and Protsiv (2014), who emphasized that each region has a unique cluster structure and if it can be identified, then it can be managed properly. Therefore, this result contributes to the cluster theory as a whole and to the cluster industrial policy elaboration for the Russian case in particular. This makes it important for Russia, because currently there are no tools that can provide a solid quantitative background for decision making.

The mechanism developed in this research study includes theoretical and methodological principles, presented in Chapters 1 and 2, and empirical results, presented at Chapter 3. In my opinion, cluster industrial policy represents a set of legal, economic, organisational, educational, informational, social, infrastructural, and other measures of state influence on industrial activity of clusters aimed at developing competitiveness and raising localisation of cluster enterprises in a territory to achieve a clustering effect – growth in the wealth of population in a territory. The developed mechanism of cluster industrial policy includes the objectives, principles, tools, and components of cluster industrial policy (Figure 7). This result is a theoretical contribution to the field and corresponds to RQ4.

The developed mechanism of cluster industrial policy is based on the following framework elements: priority cluster directions of an industrial country, actions, and tools of cluster industrial policy. Reciprocity of all elements of the mechanism of cluster industrial policy brings about a positive synergy effect, which is expressed in Marshall’s externalities from the interaction of enterprises of a cluster and ensures the growing wealth of the population of a territory. Priority directions for the clustering industry are determined based on the studied cluster macro-structure of a territory, including the analysed localisation level of enterprises of a cluster in the territory and their comparative advantages. Regional cluster industrial policy is framed based on the research of coherence, effectiveness, and resource availability of clusters in a region, and the institutionalisation of the promotion forms of clusters in the region. The tools of cluster industrial policy are determined by analysing the integrity of the structure of an industrial cluster, as well as the coherence, efficiency, and resilience of enterprises of the industrial cluster.
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Figure 7 – Mechanism of cluster industrial policy in the transition economy

Source: composed by the author



I believe that an effective mechanism for industrial policy must follow all the principles of systems theory. The following principles can be defined in systems theory: consistency, communicativeness, integrity, hierarchy, equifinality, and feasibility (Blauberg et al., 1969). Based on the developed mechanism of cluster industrial policy, 
I propose the following interpretation of systems theory principles.

The law of consistency refers to the interaction of all elements of the mechanism of cluster industrial policy that gives a positive synergy effect, which is expressed in Marshall’s externalities resulting from the interactions of cluster enterprises and ensures that the wealth of the population in a territory grows.

The law of communicativeness suggests that the mechanism of cluster industrial policy must be considered as a subsystem of a higher order system. Consequently, cluster industrial policy should be framed with due consideration of the institutional environment of the transition economy, determining the priority direction for the development of the national economy, and satisfaction of social needs. The industrial policy of every country’s system has its specifics, which is confirmed by the analysis of the policies of developed countries.

The law of integrity posits that the mechanism of cluster industrial policy is based on the following framework elements, which were identified in the course of this research: priority directions of industry clustering, historical places of industry localisation, measures of regional cluster policy, and tools of cluster industrial policy. The priority directions of industry clustering are determined based on the study of the cluster 
macro-structure of a territory, which includes analysis of comparative advantages from locating cluster enterprises in the territory and the level of their localisation. Measures of regional cluster industrial policy are formed based on research into consistency, efficiency, and resource availability of clusters in a region, and institutionalisation of cluster promotion forms of the region. Tools of cluster industrial policy were determined through analysing the consistency of the structure of an industrial cluster, bond, effectiveness, and resilience of enterprises of the industrial cluster.

The law of hierarchy refers to the consistency of a complex hierarchical system that is revealed at every level of hierarchy. In this case, it implies that the priority directions of production sector clustering, measures, and tools of cluster industrial policy are also complex subsystems. Thus, industrial policy is an element of state economic, social, environmental, and other state policies, as well as regional policy; that is, it is an element of a multi-level system of public administration.

The law of equifinality is revealed in the marginal capabilities of tools and measures of cluster industrial policy applied in a country or a region to ensure growth in wealth without cardinal change in the mechanism of cluster industrial policy. In the context of the transition from planned to market economy, the elements of the mechanism of industrial policy have to adapt and advance continuously. 

The law of feasibility describes the degree of diversity of the mechanism of cluster industrial policy that must exceed the degree of diversity of the controlled system, that is, cluster enterprises. Consequently, to ensure growth in wealth, the state should use measures and tools of cluster industrial policy and consider all aspects of the activity of cluster enterprises, including regional, sectoral, and institutional ones.

Thus, the methodology of cluster industrial policy framing includes research into the cluster structure of a territory and the structure of an industrial cluster (Figure 2). Therefore, as the theoretical contribution of the research, I elaborate on the notion of cluster industrial policy and propose the mechanism of cluster industrial policy in a transition economy, which includes objectives, principles, tools, and its components. 









[bookmark: _Toc74157691]Conclusion

Thus, in this research, I developed the theory, methodology, and tools of cluster industrial policy in a transition economy and elaborated the elements of a cluster-based mechanism of effective industrial policy tested on the example of St. Petersburg.

The following are the theoretical contributions of the research:

1. As a result of the summarised theoretical approaches to cluster forming and development, namely institutional theory, theory of regional development, and cluster theory, based on the principles of system analysis, the notion of cluster industrial policy was interpreted, and a mechanism of cluster industrial policy in transition economy, including objectives, principles, tools, and its components, was elaborated. This mechanism takes into account the institutional peculiarities of countries with transitional economies. These peculiarities are determined by the historical localisation of the industries and changes in the links between them in conditions of the market economy. 

2. The economic structure of the region changes under the pressure of the market. Since it is unstable, the government should constantly monitor its development to manage these changes. Based on the application and study of methodological approaches of the leading national and foreign schools (Porter, European Cluster Observatory, Russian Cluster Observatory) and using a convergence approach, 
I developed methodological tools to research the cluster structure of territories at the micro- and macro-levels. This included an analysis of sectoral specifics, localisation territory and economic parameters of a cluster, evaluation of the impact of the cluster structure of a territory on the economy aimed at informing priority directions for industry clustering as well as measures and tools of industrial policy for transition economy. Cluster industrial policy can be framed based on the obtained information. The developed methodology allows for identifying regions of industry localisation, estimating the influence of clusters on gross regional product and economic growth, and supporting competitive value chains. 

3. In conditions of a transition economy, industries integrate into global value chains, which leads to the destruction of the uncompetitive industries. This requires the development of tools for monitoring and analysing the regional cluster structure. Methodological tools were suggested and tested for algorithmisation and automation of research into the cluster structure of territories – automated information systems, which makes it possible to monitor clusters constantly and systematically and thus correct cluster industrial policy. Methodological tools were developed and tested to model the evaluation of the impact produced by industrial clusters on the economy of regions based on the methods of econometric analysis.

The practical contributions of the research are as follows:

1. Using computations and the database “Clusters of Russia’s Regions” the cluster structure of the Russian regions and its dynamics were determined; the localisation regions of cluster cores in the period from 2008 to 2016 were identified; and the industrial clusters that determine positive externalities for the economy of Russia’s regions in the period from 2008 to 2016 were highlighted.

2. The dynamics of the sectoral cluster structure in St. Petersburg were assessed, cluster maps were drawn and analysed to find out about related meta-cluster groups, and the content characteristics of the region’s cluster structure were presented.

3. Explicitly descending and ascending forms of cluster promotion and an implicitly descending form of cluster promotion in St. Petersburg were determined, which allowed us to implement a differentiated approach to framing cluster industrial policy. Measures of St. Petersburg cluster industrial policy were substantiated in detail by all groups of the region’s clusters. 



Research limitations and further research

The research study used the classification of clusters proposed by Porter. The application of the classification proposed by M. Porter has essential limitations since interrelations of enterprises are considered to be set within sectoral and inter-sectoral cooperation and integration, which can be inconsistent with the sectoral structure of Russia. To solve this problem, research should be conducted to determine and systematise the microstructure of clusters in Russia, while the activity of individual enterprises localised in the territory should also be studied. In addition, types of economic activities, which should be considered as part of one cluster for Russia specifically, should be determined based on the analysis of input-output matrixes.

The research study was tested on the example of Russia, and includes the methodology of assessing the impact of industrial clusters on the economy of a region and the developed database. However, the suggested methodology is flexible and can also be applied to evaluate the impact of industrial clusters on other economic indicators of a region and for other regions (countries).

Further, the methodology proposed by the European Cluster Observatory can be supplemented and transformed so that it can be used to evaluate other indicators of cluster development. It is also planned to expand the functionality of the devised database to provide convenient input and editing of information about the employed population of regions, and introduce automated reports that reflect the dynamics of cluster development in the Russian regions. Moreover, the obtained results can be used to build spatial econometric models aimed at measuring spatial externalities for various clusters.

One more direction for further research is studying the mechanisms of knowledge spillovers and assessing the impact of government policy on cluster development at the micro level. 
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Cluster industrial policy and tools in the transition economy: The case of Russia

Effective cluster industrial policy is a priority for countries that aim to achieve economic growth, but it has certain limitations and problems of introduction at developing countries. According to institutional theory, one of the key factors is the social interaction between industrial subjects, which is realised in the framework of cluster interactions. Therefore, the current development stage of industrial policy is closely related to cluster policy. Its effective implementation depends on the interaction between state, business, and institutions of civil society. However, this interaction can be well established and regulated in developed economies, but for transition economies, it can be different. 
The main problem is about transition, given that forms and means of interaction between state, business, and civil society are changing, and all of them are trying to reach a new equilibrium state. Transition economies can also be characterised by the following specifics: a lower level of integration in global value chains, political factors, disruption of the established production chains, resource dependence, and instability of the economy. Therefore, it is essential to discuss cluster development and cluster industrial policy development in transition economies. The given task is particularly relevant to Russia in terms of long-term reformation and institutional transformations undertaken within the last 30 years. Therefore, the research aim was to determine principles, methods, and instruments for formation of the cluster industrial policy targeted at enhancing competitiveness and growing localisation of cluster enterprises in a territory to achieve the effect of clustering – welfare growth of the transition economy using Russia as an example.

The main tool of implementing the cluster industrial policy was a study on cluster structures at the micro- and macro-levels, that is, the cluster structure of a territory and the structure of an industrial cluster. The tool set included studying the industrial features of clusters, analysing their territory localisation, and evaluating the effect of the cluster structure on territorial economies. To automate the analysis of cluster localisation territories, I created a database called “Clusters of Russia’s Regions” (state registration certificate RIA No.2017620569 of May 29, 2017). The database was designed to determine the regions of cluster localisation using data on the population employed in various types of activity. The influence of the cluster structure on the economy was measured on the basis of econometric modelling.

By testing the developed tools, the cluster structure was defined for 83 regions of the Russian Federation, and localisation maps were built for 37 clusters in Russia’s territory during the period from 2008 to 2016. Then, the assessment of the localisation effect of 37 clusters in the Russian territory on the GRP was conducted. As a result, we identified a list of clusters – “Automotive Industry”, “Analytical Tools”, “Aerospace Engineering”, “Biopharmaceuticals”, “Information Technology”, “Metallurgical Industry”, “Plastics”, “Production Equipment” and “Chemical Industry” – which had a positive impact on the size of GRP in the long run.

Consequently, I conducted a detailed analysis of one of the Russian regions – 
St. Petersburg. The analysis evaluated the dynamics of the industry-specific cluster structure of St. Petersburg for the period 2008–2016, identified the factors limiting the development of industrial clusters, defined the institutional forms for promoting 
St. Petersburg’s clusters, and substantiated the action items of St. Petersburg’s cluster industrial policy. As a result, it was possible to draw a conclusion about a fairly 
well-developed cluster structure in St. Petersburg. In the period of 2008–2016, 
St. Petersburg showed intense development of a meta-cluster group that could be specified as innovative due to the concentration of high-tech production facilities in the field of instrument engineering and power engineering. The research findings resulted in recommended directions and guidelines for measures of St. Petersburg state cluster policy.

Next, I generalised theory on clusters in transition economies, the approaches for cluster development and formation, results of the empirical analysis and came up with the mechanism of cluster industrial policy. The mechanism includes the goals, principles, tools, and components of the cluster industrial policy. It is based on the following framework elements: priority cluster directions of an industrial country, actions, and tools of the cluster industrial policy. Reciprocity of all elements of the mechanism of the cluster industrial policy brings about a positive synergy effect, which is expressed in Marshall’s externalities from the interaction of enterprises in a cluster and ensures the growing wealth of the population in the territory. Priority directions for the clustering industry are determined based on the studied cluster macro-structure of a territory, including the analysed localisation level of enterprises of a cluster in the territory and their comparative advantages. Regional cluster industrial policy is framed based on the research of coherence, effectiveness, and resource availability of clusters in a region, and the institutionalisation of the promotion forms of clusters in the region. The tools of the cluster industrial policy are determined by analysing the integrity of the structure of an industrial cluster, as well as the coherence, efficiency, and resilience of enterprises of the industrial cluster.

Further, based on the conducted analysis, I augmented the approach for classification of clusters, initially presented by Martina Fromhold-Eisebith and Gunter Eisebith. This approach was developed through the introduction of the second categorisation dimension, differentiating explicit and implicit cluster promotion based on institutional prerequisites. It is graphically presented as a transformation process of cluster promotion forms and their conversion into state cluster policy. The transformation process can start with private industrial initiatives, which can then be supported by local government bodies, and as a result, the implicitly ascending promotion form of industrial enterprises will convert to an implicitly descending promotion form. Or private industrial initiatives started at the local level will be supported by private industrial elites on the regional or federal level, and, thus, the implicitly ascending promotion form of industrial enterprises will turn into an explicitly ascending promotion form. Finally, supported either by local government bodies or by industrial associations at the regional level, cluster promotion will have the form of state industrial policy, which can be classified as an explicitly descending form of cluster promotion.

In accordance with the developed mechanism and augmented approach for cluster classification, the priority directions of clustering territorial economies and the development and validation of measures and tools of the state cluster policy in transition economies can be identified.
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Klastri tööstuspoliitika ja üleminekumajanduse vahendid: Venemaa näide

Tõhus klastri tööstuspoliitika on prioriteet riikides, mille eesmärk on saavutada majanduskasv, kuid selle sissetoomisel arengumaadesse on teatud piirangud ja probleemid. Institutsionaalse teooria kohaselt on üks peamisi tegureid tööstuslike subjektide sotsiaalne koostoime, mida viiakse täide klastrite koostoimete raames. Seetõttu on tööstuspoliitika praegune arenguetapp tihedalt seotud klastripoliitikaga. Selle tõhus rakendamine sõltub riigi, ettevõtjate ja kodanikuühiskonna institutsioonide vastastikusest mõjust. Selline koostoime võib arenenud riikides olla hästi juurdunud ja reguleeritud, kuid erinev üleminekumajanduste puhul. Peamine probleem on üleminek, mis tähendab, et riigi, ettevõtete ja kodanikuühiskonna vahelise suhtluse vormid ja vahendid muutuvad ning kõik püüavad jõuda uude tasakaaluolekusse. Lisaks võivad üleminekumajandusi iseloomustada järgmised eripärad: madalam lõimumine ülemaailmsete väärtusahelatega, poliitilised tegurid, väljakujunenud tootmisahelate katkemine, ressursisõltuvus ja majanduse ebastabiilsus. Seetõttu on oluline arutada klastriarendust ja klastri tööstuspoliitika arendamist üleminekumajandustes. Antud ülesanne on Venemaa jaoks eriti oluline pikaajalise reformatsiooni ja institutsiooniliste muutuste tingimustes, mis on viidud läbi 30. aasta jooksul. Teadusuuringute lünga täitmiseks tuleb määrata kindlaks tööstuse klastripoliitika moodustamise põhimõtted, meetodid ja vahendid, mille eesmärk on suurendada konkurentsivõimet ja klastriettevõtete kasvavat lokaliseerimist territooriumil saavutamaks klastrite loomise mõju – üleminekumajanduse heaolu kasv Venemaa näitel.

Klastri tööstuspoliitika rakendamise peamine tööriist on klastri struktuuri uurimine mikro- ja makrotasandil, s.o. piirkonna klastristruktuur ja tööstusliku klastri struktuur. Instrumentaarium sisaldab klastrite tööstusspetsiifiliste tunnuste uurimist, nende lokaliseerimise piirkonna analüüsi ja klastristruktuuri mõju hindamist piirkonna majandusele. Klastrite lokaliseerimisalade analüüsi automatiseerimiseks loodi klastrite lokaliseerimise piirkondade kindlaksmääramiseks andmebaas “Vene regioonide klastrid” (RIDi riikliku registreerimise tunnistus nr 2017620569, 29. mai 2017). Kujundatud andmebaas on loodud klastrite lokaliseerimise piirkondade kindlaksmääramiseks vastavalt elanikkonna tööhõive andmetele erinevat tüüpi tegevustes. Klastristruktuuri mõju majandusele hinnati ökonomeetrilise modelleerimise põhjal.

Arendatud tööriistade testimise osana määrati kindlaks Vene Föderatsiooni 83 piirkonna klastristruktuur ja konstrueeriti aastatel 2008-2016 Vene Föderatsiooni territooriumi 37 klastri lokaliseerimise kaardistus. Järgmisena hinnatakse Venemaa 
37 klastri lokaliseerimise mõju regionaalsele kogutoodangule. Selle tulemusel määratletakse kogutoodangule pikas perspektiivis positiivse mõjuga klastrite 
loetelu: „Autotööstus“, „Analüütilised instrumendid“, „Aerokosmose tehnika“, „Biofarmaatsia“, „Infotehnoloogia“, „Metallurgiatööstus“, „Plastikud“, „Tootmisseadmed“ ja „Keemiatööstus“.

Sellest tulenevalt analüüsisin üksikasjalikult ühte Venemaa piirkonda – Peterburi. Analüüsis hindasin Peterburi tööstusspetsiifilise klastristruktuuri dünaamikat aastatel 2008–2016, tegin kindlaks tööstusklastrite arengut piiravad tegurid; määratlesin Peterburi klastrite edendamise institutsionaalsed vormid ja põhjendasin Peterburi klastri tööstuspoliitika meetmeid. Selle tulemusena oli võimalik teha järeldus Peterburi üsna hästi arenenud klastristruktuuri kohta. Aastatel 2008–2016 näitas Peterburi metaklastri rühma intensiivset arengut, mida võiks pidada uuenduslikuks tänu kõrgtehnoloogiliste tootmisrajatiste koondumisele aparaadiehituse ja elektroenergeetika valdkonnas. Uuringu tulemusena koostati Peterburi riikliku klastripoliitika meetmete soovituslikud juhised ja suunised.

Järgmisena üldistasin teooriat üleminekumajanduse klastrite kohta, klastrite arendamise ja moodustamise lähenemisviise, empiirilise analüüsi tulemusi ja tõin välja klastri tööstuspoliitika mehhanismid 

Mehhanismid hõlmavad klastri tööstuspoliitika eesmärke, põhimõtteid, vahendeid ja osi. See põhineb järgmistel raamelementidel: tööstusriigi prioriteetsed klastrisuunad, klastri tööstuspoliitika meetmed ja vahendid. Klastri tööstuspoliitika mehhanismi kõigi elementide vastastikkus toob kaasa positiivse sünergia, mida väljendatakse Marshalli välismõjudes klastri ettevõtete omavahelisest suhtlusest ja mis tagab piirkonna elanikkonna kasvava jõukuse. Klastri tööstuspoliitika prioriteetsed suunad määratakse kindlaks territooriumi uuritud klastri makrostruktuuri põhjal, sealhulgas piirkonna klastri ettevõtete analüüsitud lokaliseerimise taseme ja nende suhteliste eeliste põhjal. Piirkondliku klastri tööstuspoliitika kujundamisel lähtutakse piirkonna klastrite sidususe, tõhususe ja ressursside kättesaadavuse uuringutest ning piirkonna klastrite edendusvormide institutsionaliseerimisest. Klastri tööstuspoliitika vahendid määratakse kindlaks tööstusklastri struktuuri terviklikkuse ning tööstusklastri ettevõtete sidususe, tõhususe ja vastupidavuse analüüsimisega.

Samuti laiendasin läbiviidud analüüsi põhjal klastrite klassifitseerimise lähenemist, mille algselt esitasid Martina Fromhold-Eisebith ja Gunter Eisebith. See lähenemisviis töötati välja teise kategoriseerimise mõõtme kasutuselevõtmise kaudu, eristades klastrite otsest ja kaudset edendamist, ka tänu institutsioonilistele eeltingimustele. See on graafiliselt esitatud klastri edendamise vormide ümberkujundamisprotsessina ja nende muutmisena riiklikuks klastripoliitikaks. Ümberkujundamisprotsess võib alata eraõiguslike tööstusalgatustega, mida saavad seejärel toetada kohalike omavalitsuste organid, ning selle tulemusena muutub tööstusettevõtete kaudselt tõusev edendusvorm kaudselt kahanevaks edendusvormiks. Või kohalikul tasandil alustatud erasektori tööstusalgatusi toetavad eraõiguslikud tööstuseliidrid piirkondlikul või föderaalsel tasandil ning seega muutub tööstusettevõtete kaudselt tõusev edendamine otseselt tõusvaks edendamiseks. Olenemata, kas kohalikud omavalitsused või tööstusühendused toetavad piirkondlikul tasandil klastrite edendamist, saab sellest riikliku tööstuspoliitika vorm, mida võib liigitada klastrite edendamise otsese kahaneva vormina.

Vastavalt välja töötatud mehhanismile võivad pakutud vahendid olla suuniseks piirkonna majanduse klastrimiseks prioriteetsete valdkondade kindlaksmääramisel, riikliku tööstusklastripoliitika meetmete ja instrumentide väljatöötamisel ja põhjendamisel; investeeringud, mille eesmärk on stimuleerida piirkondliku majanduse uuenduslikku arengut; klastrite infrastruktuuri loomine, klastritegevuste seadusandliku ja teabetoetuse süsteem.
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Table A2.1. Composition and types of investigated clusters





154



		Table A2.1. Composition and types of investigated clusters 

		[image: ilovepdf_com]





[image: ilovepdf_com-1][image: ilovepdf_com-2][image: ilovepdf_com-3][image: ilovepdf_com-4][image: ilovepdf_com-5][image: ilovepdf_com-6][image: ilovepdf_com-7][image: ilovepdf_com-8][image: ilovepdf_com-9][image: ilovepdf_com-10]

[image: ilovepdf_com-11]


[image: ilovepdf_com-12]



[bookmark: _Toc74157698][bookmark: _Toc71538312]Appendix 3





[image: ]

Figure A3.1. Cluster maps of St. Petersburg for 2008 and 2012
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Figure A3.2. – St. Petersburg cluster map in 2012
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Table A4.1. Comparative analysis of clusters localised in St. Petersburg and supported at the federal and regional levels in 2016

		State cluster programs

		Cluster cores corresponding to state-supported ones



		Name

		Support level

		Clusters that are localised in the region

		Clusters that are not localised in the region



		Cluster of IT, radio electronics, instrumentation, communications and infotelecommunications

		Ministry of Economic Development of the Russian Federation (Innovation Territorial Cluster)

		Analytical tools

		Telecommunications



		

		

		IT

		



		

		

		[bookmark: _Hlk65937791]Lighting and Electrical Equipment

		



		

		

		Energy Production and Transmission

		



		Cluster of medical, pharmaceutical industry, radiation technologies

		Ministry of Economic Development of the Russian Federation (Innovation Territorial Cluster)

		[bookmark: _Hlk65937395]Biopharmaceuticals

		



		

		

		Medical Instruments

		



		Cluster of shipbuilding

		Committee for Industry Development and Innovation

		

		Transport and Logistics



		Cluster of transport and infrastructure construction

		Committee for Industry Development and Innovation

		

		Construction



		Cluster of transport engineering

		Committee for Industry Development and Innovation

		

		Heavy Engineering



		Cluster of mechanical engineering and metalworking

		

		

		



		

		

		

		Metallurgical Industry



		Composite cluster

		

		

		



		Cluster of aerospace instrumentation

		Committee for Industry Development and Innovation

		

		Aerospace Engineering



		Polymer cluster

		Committee for Industry Development and Innovation

		Plastic

		



		Automotive proto-cluster

		Committee for Industry Development and Innovation

		

		Automotive Industry



		Cluster of jewellers

		Committee for Industry Development and Innovation

		Jewellery

		



		Consumer goods cluster

		Committee for Industry Development and Innovation

		

		Clothes



		

		

		

		Footwear



		

		

		

		Textiles
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Table A5.1. Classification of St. Petersburg clusters as of 2016

		Cluster classification attribute

		Characteristic of the attribute

		Clusters of the St. Petersburg region



		Explicitly descending form of cluster promotion

		The cluster is clearly localised in the region and promoted by the state

		Analytical Tools 

IT

Lighting and Electrical Equipment

Energy Production and Transmission

Biopharmaceuticals

Medical Instruments

Plastic

Jewellery

Transport and Logistics



		Explicitly ascending form of cluster promotion

		The cluster is clearly localised in the region and not promoted by the state

		Science and Education

Trade

Business Services

Tobacco

Tourism



		Implicitly descending form of cluster promotion

		The cluster is not clearly localised in the region and promoted by the state

		Construction

Heavy Engineering

Metallurgical Industry

Aerospace Engineering

Automotive Industry

Clothes

Footwear

Textiles

Telecommunications



		Implicitly ascending form of cluster promotion

		The cluster is not clearly localised in the region and not promoted by the state, based on private initiatives

		Not identified
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Cluster cores

Measures to be taken to develop the cluster core

Developing related clusters





Developing staff resources for sectors

Increasing production potentiation of sectors



Cluster of Information Technology, Radioelectronics, Instrument Engineering, Means of Communication and Infotelecommunications

Analytical Tools





Science and Equipment; Information Technology; Communication Equipment; Lighting and Electrical Equipment; Aerospace Engineering; Medical Instruments



Information Technology

Developing software and consulting in this field

Manufacturing office equipment and computers;

Science and Education; Analytical Tools; Communication Equipment; Transport and Logistics



Lighting and Electrical Equipment

Manufacturing electric lightbulbs and lighting equipment

Manufacturing electrical switchgear and relating equipment; 

Manufacturing electric lightbulbs and lighting equipment

Analytical Tools; Communication Equipment; Energy Production and Transmission; Aerospace Engineering



Energy Production and Transmission

Manufacturing electric motors, generators and transformers

Manufacturing chemical sources of electric energy (accumulators, primary cells and batteries based on them)

Lighting and Electrical Equipment



Telecommunications



Manufacturing insulated wires and cables

Information Technology; Analytical Tools; Lighting and Electrical Equipment
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