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1. Introduction 
In the context of globalization and increasing competition, the stability of the Belarusian economy largely depends on the effective development of the economy of regions and sectors. One of the main priorities of the state policy of the Republic of Belarus is the transfer of the economy to an innovative path of development, since the intensification of innovative activity allows to raise the level of competitiveness of the national economy and ensure stable progressive development of the country. In the Republic of Belarus, the use of a sectoral approach prevails in the management of innovative activities, which does not fully contribute to the innovative renewal of the national economy. The level of research intensity of the country's GDP is not high enough. In this regard, the search for new approaches to organizing and managing innovative activities at the country level, as well as creating an enabling environment for the development, dissemination and commercialization of innovations, becomes relevant. For the economic development of the country’s regions it is necessary to build continuous and regular interaction of science and production, as well as the full-scale application of competitive scientific and technical solutions and achievements. Organizational, legal and economic conditions are needed that will accelerate the development of production and the launch of competitive and high-tech products on the market. In regions of the country there are necessary prerequisites for it, namely a significant number of organizations and the developed potential of research and educational institutions of the same profile.
In the modern economy, the cluster approach is one of the most effective tools for developing regional economies and increasing the competitiveness and innovative activity of organizations, as evidenced by the vast experience of clustering of economically developed countries [6].

In the context of the formation of innovative economy of the Republic of Belarus there is a need to develop new and effective mechanisms for the development of regional and sectoral complexes that operate in conditions of fierce competition and dynamically changing external environment. In recent decades cluster theory has become increasingly popular not only among foreign researchers, but also among domestic economists.

Ensuring a steady pace of development of the territory, achieving the strategic goals of the regions is impossible without an interested partnership of the authorities with business representatives. Cluster approach to managing regional development is an alternative to traditional sectoral industrial policy [4]. Clusters can become the basis for effective economic development of regions, being innovative systems. The cluster approach is a promising basis for creating new forms of combining knowledge, stimulating the emergence of innovative scientific and technical areas and their commercial applications, as well as indirectly supporting the field of education, science and business [10]. In addition, this approach to organizing effective interaction between business entities can be successfully applied in the transition to a knowledge economy and digital economy.

A unified theory of clusters is not yet formed in the international practice. There is a set of definitions of a cluster, but there is no universally accepted classification of clusters and a unified approach to the study and identification of cluster structures. Conducting systemic research on the formation of conceptual structure and basic conceptual positions of cluster concept gains a particular relevance in this context. Thus, the purpose of research in this article is to investigate theoretical foundations of clusters and to assess clustering potential of manufacturing sector of Vitebsk region. The novelty of this research lies in the fact that the theoretical and practical foundations of clustering regional industrial complexes of the Republic of Belarus have been studied and scientifically grounded for Novopolotsk petrochemical cluster.
2. The impact of clusters to the competitiveness and innovative activity of organizations
Successful economic development is a process of successive economic upgrading in which the business environment evolves to support and encourage increasingly sophisticated ways of competing. Interdependence between productivity, innovation, and the business environment can be represented by the diamond model (see figure 1) [5, p. 5].

A country’s or region’s future competitiveness depends on progress in two dimensions: cross-cluster issues affecting the whole economy and clusters [5, p. 23].

Clusters provide the opportunity to move to a new level of private-public partnership. They can also be a test-ground for developing solutions to economy wide problems. However, cluster initiatives alone are less effective, if they are not part of an overarching approach to improve competitiveness on the national and/or regional level [5, p. 23]. 
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Figure 1.

Interdependence between productivity, innovation, and the business environment Source: [5, p. 5]
The impact of clusters to the competitiveness [5, p. 7]:

1. Clusters increase productivity and efficiency:

· efficient access to specialized inputs, services, employees, information, institutions, and “public goods”;

· ease of coordination and transactions across firms;

· rapid diffusion of best practices;

· ongoing, visible performance comparisons and strong incentives to improve vs. local rivals. 
2. Clusters stimulate and enable innovations:

· enhanced ability to perceive innovation opportunities;

· presence of multiple suppliers and institutions to assist in knowledge creation;

· ease of experimentation given locally available resources.

3. Clusters facilitate commercialization:

· opportunities for new companies and new lines of established business are more apparent;

· commercializing new products and starting new companies is easier because of available skills, suppliers, etc.

So, clusters reflect the fundamental influence of externalities/linkages across firms and associated institutions in competition clusters and competitiveness.

3. Cluster definitions. Structure of clusters
On the one hand, cluster definitions need to be broad enough to include all relevant industries and institutions that have material linkages with the core activities of the cluster; on the other hand, cluster definitions need to be narrow enough to cover companies that face a common set of barriers to upgrade productivity and performance [5, p. 25]. Clustering could be called coopetiton – cooperating in order to be more competitive and successful [3, p. 6].

Clusters have been well described by professor Michael Porter, the OECD, and many others.

Cluster is a geographically proximate group of interconnected companies and associated institutions in a particular field, linked by commonalities and complementarities (external economies) [8, p. 6]. Clusters encompass an array of linked industries and other entities important to competition … including governmental and other institutions – such as universities, standard setting agencies, think tanks, vocational training providers and trade associations [1, p. 17].

Clusters consist of co-located and linked industries, government, academia, finance and institutions for collaboration (see figure 2).
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Figure 2.

Cluster structure. Source: [11, p. 18]
Summarizing the approaches to the interpretation of the concept of “cluster”, in the purpose of our research we offer the following definition of concept “innovation-industrial cluster”: a set of geographically localized in a certain area, complementary, competing businesses (including suppliers, producers and consumers) linked by relations of cooperation to each other and with state and local authorities, united on an informal basis around the research or scientific-educational centre, with a purpose of creating a favourable environment for the dissemination of innovation, and enhancing innovative activity and competitiveness of organizations-actors of the cluster, regional and national economy.

4. Identification of clusters in Vitebsk region
At present, there is no generally accepted method for identifying clusters. The uniformity of composition is noted only in countries implementing one cluster project, for example, the project “INCLUDE” [2]. The experience of clustering shows that most countries use the analysis of M. Porter’s value chain (qualitative analysis of the production chain) and “cost-output” analysis as methods of cluster research [9]. In general, all methods of identifying clusters can be divided into quantitative and qualitative ones. The first group includes, for example, method of calculating the localization coefficient, complex methodology using the localization coefficient (M. Porter), analysis of “cost-output” tables, methodologies for identifying clusters based on indicators of overflows of knowledge, labor, (Ripley’s K-function, Markon’s M-function, G. Lindkvist’s Q-function), method of structural shifts (Shift-Share method), etc. The group of qualitative methods includes the method of interviewing of experts, the snowball method, compiling the genealogical tree of the cluster, case study, etc. Some authors suggest using the localization coefficient, the coefficient of per capita production and the coefficient of specialization of industries to identify cluster subjects [16]. If the calculated coefficients are greater than one and tend to grow, therefore, it is possible to create clusters for these types of economic activity. We approve the proposed methodological approach on the example of the economy of the Vitebsk region calculating coefficients by types of economic activity of section C “Manufacturing” in 2000-2018. The corresponding coefficients are shown in Table 1.

Table 1

The localization coefficient, the coefficient of per capita production and the coefficient of specialization of industries for Vitebsk region by types of economic activity in 2000-2018. Source: calculated by authors on the basis of [7; 12; 13; 14; 15]
	Indicator
	Year
	Coefficient value (by sub-sections of section C “Manufacturing”)

	
	
	CA
	CB
	CC
	CD
	CE
	CF
	CG
	CH
	CI
	CJ
	CK
	CL
	CM
	CN
	CF-CI

	Localization coefficient by types of economic activity (in terms of “volume of production”)
	2000 
	0,7
	0,9
	2,0
	0,4
	0,3
	3,0
	0,7
	0,2
	0,4
	0,2
	0,2
	0,6
	0,0
	0,2
	1,8

	
	2005 
	0,6
	1,3
	1,8
	0,6
	0,2
	2,8
	0,8
	0,2
	0,5
	0,2
	0,2
	0,7
	0,0
	0,2
	1,8

	
	2010 
	0,7
	1,1
	2,5
	0,7
	0,2
	2,5
	1,1
	0,4
	0,5
	0,2
	0,2
	0,6
	0,1
	0,3
	1,6

	
	2015 
	0,7
	1,1
	3,0
	0,7
	0,2
	2,7
	0,7
	0,5
	0,5
	0,2
	0,2
	0,6
	0,1
	0,3
	1,6

	
	2017
	0,7
	1,2
	2,9
	0,6
	0,3
	2,6
	0,9
	0,6
	0,6
	0,3
	0,2
	0,5
	0,1
	0,2
	1,7

	
	2018
	0,6
	1,1
	3,0
	0,7
	0,3
	2,7
	0,8
	0,5
	0,5
	0,3
	0,3
	0,5
	0,1
	0,2
	1,7

	Localization coefficient by types of economic activity (in terms of “volume of produced innovative products”)
	2000 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	2005 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	2010 
	0,2
	1,0
	-
	-
	-
	3,6
	0,1
	0,2
	0,1
	0,0
	0,1
	0,4
	0,0
	0,0
	2,4

	
	2015 
	1,0
	1,8
	2,0
	0,1
	0,5
	1,9
	0,4
	0,2
	0,1
	0,0
	0,1
	0,4
	0,1
	0,5
	1,5

	
	2017
	1,1
	1,7
	2,1
	0,2
	0,4
	2,1
	0,3
	0,3
	0,1
	0,1
	0,2
	0,4
	0,1
	0,6
	1,6

	
	2018
	1,1
	1,8
	2,2
	0,2
	0,4
	2,0
	0,4
	0,3
	0,1
	0,1
	0,2
	0,3
	0,1
	0,5
	1,5

	Localization coefficient by types of economic activity (in terms of “employment”)
	2000 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	2005 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	2010 
	1,2
	1,6
	2,7
	1,1
	0,4
	4,6
	0,9
	0,6
	1,1
	0,6
	0,5
	1,1
	0,1
	0,5
	1,1

	
	2015 
	1,1
	1,6
	3,2
	1,1
	0,5
	4,5
	0,9
	0,6
	1,2
	0,5
	0,5
	0,9
	0,2
	0,5
	1,2

	
	2017
	1,2
	1,5
	3,3
	1,0
	0,6
	4,7
	0,8
	0,5
	1,2
	0,6
	0,5
	0,9
	0,3
	0,6
	1,3

	
	2018
	1,1
	1,6
	3,2
	1,1
	0,6
	4,6
	0,9
	0,6
	1,3
	0,6
	0,5
	0,8
	0,3
	0,6
	1,4

	Coefficient of per capita production by types of economic activity
	2000 
	1,0
	1,3
	2,8
	0,6
	0,4
	4,3
	1,0
	0,3
	0,6
	0,3
	0,3
	0,9
	0,0
	0,3
	2,5

	
	2005 
	0,8
	1,8
	2,5
	0,8
	0,2
	3,8
	1,0
	0,3
	0,7
	0,3
	0,3
	1,0
	0,0
	0,3
	2,5

	
	2010 
	0,9
	1,5
	3,4
	0,9
	0,2
	3,4
	1,4
	0,5
	0,6
	0,3
	0,3
	0,7
	0,1
	0,4
	2,2

	
	2015 
	0,8
	1,4
	3,7
	0,9
	0,2
	3,4
	0,9
	0,6
	0,6
	0,3
	0,3
	0,7
	0,2
	0,4
	2,0

	
	2017
	0,9
	1,7
	3,6
	0,8
	0,3
	3,5
	0,8
	0,6
	0,7
	0,4
	0,3
	0,8
	0,2
	0,5
	2,1

	
	2018
	0,9
	1,6
	3,7
	0,9
	0,3
	3,4
	0,9
	0,6
	0,7
	0,4
	0,3
	0,8
	0,2
	0,5
	2,2

	Coefficient of specialization of the region on the given type of economic activity
	2000 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	2005 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	2010 
	1,4
	2,2
	5,0
	1,4
	0,3
	4,9
	2,1
	0,7
	0,9
	0,4
	0,4
	1,1
	0,1
	0,5
	3,2

	
	2015 
	1,2
	2,2
	5,6
	1,3
	0,4
	5,2
	1,4
	0,9
	0,9
	0,4
	0,4
	1,1
	0,3
	0,5
	3,0

	
	2017
	1,1
	2,3
	5,4
	1,2
	0,4
	5,3
	1,5
	0,8
	0,9
	0,5
	0,3
	1,2
	0,2
	0,6
	3,1

	
	2018
	1,2
	2,3
	5,5
	1,2
	0,4
	5,2
	1,3
	0,9
	0,8
	0,5
	0,4
	1,2
	0,2
	0,6
	3,2


Analysing the values of the coefficients of localization by types of economic activity, per capita production by types of economic activity and specialization of the region on the given type of economic activity in aggregate, it can be concluded that there are prerequisites for clustering in Vitebsk region by such type of economic activity as “Manufacture of textiles, wearing apparel, leather and related products” (sub-section CB), “Manufacture of wood and paper products; printing and reproduction of recorded media” (sub-section CC), “Manufacture of basic pharmaceutical products and pharmaceutical preparations” (sub-section CF) and for aggregation of types of economic activity of sub-sections CF-CI. 
When analysing the values of the coefficients of per capita production by types of economic activity and specialization of the region on the given type of economic activity in aggregate, it can be concluded that there are some prerequisites for clustering in Vitebsk region by such type of economic activity as “Manufacture of food products, beverages and tobacco products” (sub-section CA) and “Manufacture of rubber and plastics products, and other non-metallic mineral products” (sub-section CG). 
Analysing only the values of the coefficients of specialization of the region on the given type of economic activity, it can also be noted that there are some prerequisites for clustering in Vitebsk region by such type of economic activity as “Manufacture of coke and refined petroleum products” (sub-section CD) and “Manufacture of transport equipment” (sub-section CL).

In general, we can conclude that in Vitebsk region the most significant prerequisites for clustering exist precisely for the types of economic activity “Manufacture of textiles, wearing apparel, leather and related products” (sub-section CB), “Manufacture of wood and paper products; printing and reproduction of recorded media” (sub-section CC), “Manufacture of basic pharmaceutical products and pharmaceutical preparations” (sub-section CF) and for aggregation of types of economic activity of sub-sections CF-CI. In other words, we can say that there is a sufficient degree of localization of the organizations of relevant economic activities for identifying potential petrochemical, leather, footwear and textile clusters in the territory of Vitebsk region.

5. Novopolotsk petrochemical cluster
Nowadays environmental problems are acute in the Novopolotsk region, there is a threat to the sustainability of the region’s development due to trends in de-carbonization of industries and the transition to a low-carbon economy, green economy, circular economy (this is due to the region’s specialization (city-forming industries) in chemistry, petrochemicals and oil refining.

In this regard, the region needs a reorientation to new technologies, new types of industries, and the use of new resources. The region needs to intensify innovation processes, to develop small and medium-sized businesses, and to intensify digital transformation. To implement the transformations, a comprehensive approach is needed, joint efforts of business (large, medium and small), science (research and development, education), government, infrastructure are needed to build a new development strategy and implement it. The tool (organizational form) of such interaction is the cluster.

The effective functioning of the cluster should become the foundation for achieving the key goals of sustainable development of the region.

Novopolotsk innovation-industrial petrochemical cluster is a combination of legal entities and individual entrepreneurs, geographically localized, complementary, competing, linked by cooperative relationships, as well as interacting with the organization of cluster development on a contractual basis, aimed at creating an enabling environment for the spread of innovations, development and production of innovative and high-tech products.

The cluster as one of the “drivers” of economic growth is primarily oriented (in the long-run) to improving the quality of life of the population based on the growth of the economy’s competitiveness, attracting investments and innovative development.

The purpose of Novopolotsk petrochemical cluster is to increase the competitiveness of the territory through the growth of innovative activity of cluster entities and improvement of mechanisms for their interaction.

The main sub-goals (tasks) of functioning of Novopolotsk petrochemical cluster are:

· consolidation of production, scientific, educational, innovative, organizational, administrative potential, aimed at improving the competitiveness of products and the regional economy;

· promoting the development of scientific, industrial, organizational cooperation within the framework of the cluster, including the commercialization of scientific research;

· introduction of technological innovation by ensuring the effective interaction of science, business and government;

· increasing the competitiveness of cluster entities at the regional, national and global levels;

· transfer of innovation according to the “science-production” scheme;

· preparation of proposals for public authorities and local authorities in the field of industrial, innovative, scientific, educational, cluster policy;

· promoting the development of industries related and complementary types of economic activity;

· promoting the growth of employment in the region through the development of small and medium-sized enterprises;

· increasing the investment attractiveness of the region and ensuring high rates of economic growth.

The results of functioning of the cluster should be:

· growth of innovative activity and economic potential of the region;

· increase in the number of employed citizens for newly created jobs, including through the creation of new enterprises and industries;

· increase in competitiveness, quality, production volumes and sales of products (works, services);

· increase in labour productivity;

· increase in the volume of research and development carried out to create new and modernize existing technologies and industries, the commercialization of scientific and technological developments;

· growth in real investment;

· ensuring social stability and economic development of the region, increasing its economic potential, economic attractiveness and competitiveness;

· development of small and medium-sized businesses.
The following cluster projects were identified as the most promising areas of interaction (possible cooperation of cluster participants in the long term):

· production of small tonnage chemical and petrochemical products;
· production of sulfur concrete.
To increase the cluster’s effectiveness and competitiveness, it is necessary to fully utilize the mechanisms of network cooperation and public-private partnership (PPP) by all cluster participants.

The set of measures to enhance network cooperation and PPP during clustering includes the following areas:

· creation of a favourable macroeconomic and legal environment for the implementation of mechanisms for network cooperation and PPP;

· development of program documents for enhancing network cooperation and PPP in individual sectors of the economy both at national and regional level;

· promoting the dissemination of knowledge about networking and PPP;

· training of specialists in the field of PPP and network cooperation, as well as increasing the potential of the public sector, which will directly or indirectly relate to the implementation of PPP projects;

· identifying the most significant prerequisites and launching pilot projects for the implementation of network cooperation and PPP;

· preparing and conducting activities aimed at developing a culture of cooperation (both between private partners and/or competitors, and between them and their state partners), with the aim of increasing the level of mutual trust;

· development of forms and mechanisms for effective interaction between all subjects of network cooperation and PPP;

· development of optimal mechanisms for interaction with elements of innovative infrastructure and research organizations in the framework of network cooperation and PPP;

· assistance and partnership in the implementation of projects for the formation of a scientific and innovative infrastructure in the framework of network cooperation and PPP (technology centres, technology parks, equipment sharing centres, industry technology transfer centres, industry laboratories, free economic zones, etc.);

· improving tax and customs policies, including tax and customs benefits;

· promotion of preferential financial policies;

· more active formation of elements of the institutional environment of PPP in the country: financial and economic institutions providing investment and guaranteeing private investment, independent organizations conducting project reviews and consulting, management companies, associations, foundations, etc.;

· support for the implementation of cluster programs on the basis of network cooperation and PPP;

· development of a set of measures to stimulate and support regional cluster initiatives and cooperation;

· establishment of competitions and grants aimed at selecting and financing the implementation of promising cluster projects;

· development of forms and mechanisms for effective communication interaction within the framework of network cooperation and PPP (B2B, B2A and C2A portals).

The last of the above area is becoming increasingly relevant within the framework of modern trends in the digital transformation of the economy and international integration processes.
6. Conclusion
In the conditions of formation of knowledge economy and network economy, traditional approaches to innovative development and increase of competitiveness should be supplemented by a new cluster approach in the formation of factors of competitive advantages. Clusters are self-organizing systems in which strategic competitive advantages are created through the synergistic effect of network cooperation and public-private partnership. The growth of innovation activity in clusters is the result of positive externalities: the exchange of knowledge, technologies, high innovative activity of firms due to high competition.

In general, the theoretical study allows to assert that for the Republic of Belarus cluster approach may become a very promising way to increase the competitiveness of products and a mechanism for enhancing innovation processes in regions. On the territory of Vitebsk region, there are prerequisites for the establishment of petrochemical cluster, leather, footwear and textile clusters. These clusters may become the basis of enhancing the competitiveness of firms participating the clusters, which may increase the competitiveness of Vitebsk region and country economy as a whole. The effective functioning of Novopolotsk petrochemical cluster should become the foundation for achieving the key goals of sustainable development of the region.
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Related and Supporting Industries





to capable, locally based suppliers and firms in related fields 


e of clusters instead of isolated industries





Demand Conditions





sophisticated and demanding local customer(s)


local customer needs that anticipate those elsewhere


unusual local demand in specialized segments that can be served nationally and globally





Context for Firm Strategy and Rivalry





a local context and rules that encourage investment and sustained upgrading – e.g., intellectual property protection 


meritocratic incentive systems across institutions 


open and vigorous competition among locally based rivals





Factor (Input) Conditions





presence of high quality, 


specialized inputs available to 


firms


human resources 


apital resources 


physical infrastructure 


dministrative infrastructure 
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cientific and technologi-           cal infrastructure 


natural resources
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