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   Abstract: the article considers clustering of innovations as a factor of structural stability, 
macroeconomic stability and national competitiveness. The dual role of innovation clustering in 
the reproductive system, which manifests itself in structural diversification and cyclical 
fluctuations at the macro level, is substantiated. The specifics of innovation clustering in the 
Russian economy are determined and the main obstacles are identified. It is concluded that the 
cluster model of structuring is endogenous and generates anticyclic forces. Therefore, the 
formation of the structure of the Russian economy according to the cluster-network principle will 
reduce the negative impact of the economic cycle. 
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Introduction    
The impact of economic cycles on structural shifts in the conditions of global instability forms a 
special system of cyclical dynamics factors, expressed in the interweaving, interpenetration and 
acquisition of a new content of structural processes and deformation of conjuncture waves, 
especially in economies where the market model differs significantly from its classical variants. 
Against the background of the emergence of new relations of economic entities, the sectoral 
principle of structuring the economy requires modification, creation of an effective mechanism to 
launch the structural development of the economy through clustering. Thus, there are prerequisites 
for the transition to a new cluster-network form of structuring production, due to technologically-
induced structural shifts, increased international competition and globalization of factor markets. 
   In the context of the new industrial revolution, platform digitalization, clustering of innovations 
becomes the most important factors of structural stability, macroeconomical stability and national 
competitiveness. The introduction and stimulation of diffusion of technological innovations at the 
micro level by economic entities leads to the generation of new industries, cyclical crises, 
determines key areas of structural growth. This has an impact on macro-level innovation-induced 
structural transformations. At the same time, the modification of intra- and inter-cluster 
connections contributes to the creation of conditions for the emergence of new flexible structural 
formations – clusters, as structural matrices. 
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   The effects of cyclical dynamics, external shocks on structural components are described in the 
works of J. Utterbeck, W. Abernathy1, where micro-level justifications of macroeconomic 
dynamics are defined. According to them, the institutionalization of relations between innovative 
and industrial firms in the process of creating fundamentally new goods initiates a new industry 
genesis, raises production and consumption standards and, thereby, radically redistributes the 
flows of capital, material and intellectual resources, combines clusters and modifies the links 
between them. This has a direct impact on sectoral structural shifts and the formation of economic 
cyclicity. 
 

Cluster activity impact on the level of innovative development 
    Economic agents act as a link between all levels of aggregation, whose activities at the micro 
level create and commercialize innovations. All this starts the process of intersectoral exchange. 
There is an emergence of new industries, and the growth trend is determined at the macroeconomic 
level2. The underlying causes of the fluctuation of economic development should be associated 
with the processes at the micro-, meso-level, at which structural changes occur and move to the 
macro-level of the economy. Diffusion of innovations in the framework of clustering of scientific 
and industrial relationships at the meso-level gives impetus, on the one hand, for structural 
diversification, on the other hand, initiates the deployment of cyclical transformations at the 
macro-level of the economy. This is the dual role of clustering ininnovations in the reproductive 
system. Economic agents act as a link between all levels of aggregation, whose activities at the 
micro level create and commercialize innovations. All this starts the process of intersectoral 
exchange. There is an emergence of new industries, and the growth trend is determined at the 
macroeconomic level3. The underlying causes of the fluctuation of economic development should 
be associated with the processes at the micro-, meso-level, at which structural changes occur and 
move to the macro-level of the economy. Diffusion of innovations in the framework of clustering 
of scientific and industrial relationships at the meso-level gives impetus, on the one hand, for 
structural diversification, on the other hand, initiates the deployment of cyclical transformations at 
the macro-level of the economy. This is the dual role of clustering in innovations in the 
reproductive system. 
   The cluster-network approach to the analysis of structural development problems consists in 
substantiating the need to study industries both separately and in a general, systemic relationship. 
Network clusters show their effectiveness in comparison with industry clusters, since they cover 
various interconnections that allow for the development of technologies and information necessary 
for the commercialization of innovations. 

 
1 Utterback J.M., Abernathy W.J. 1975. A Dynamic Model of Process and Product Innovation. 
OMEGA 3. No. (6), pp. 639-656. 
2 Dopfer K. The origins of meso economics. Schumpeter’s legacy and beyond. Journal of 
Evolutionary Economics, January 2012, 22 (1), pp. 133-160 
3 Ibid. 
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   By its economic essence, the cluster model of structuring is endogenous and generates 
countercyclical forces that reduce fluctuations in the main meso- and macroeconomical indicators, 
generates technologically conditioned structural stability of the economic system. 
   Clustering of innovations in the economic literature is determined by different approaches4. Each 
of them reveals the degree of aggregation, which covers the interrelationships of different sectors 
and sectors of the economy within the framework of territorial network. Clustering of innovations 
is often presented as an implementation process of production and technological changes. 
However, clustering of innovations also concentrates institutional, economic, and social 
parameters that give the cluster a higher framework of mobility, competitiveness, and stability. 
The process of clustering innovations is directly related to the ordering of the implementation 
activities of interconnected companies. There is a reorganization of horizontal and vertical 
connections that create and strengthen stable reproductive relationships. 
   The cluster type of structuring of the economy implies the organization of a special space that 
will create an incentive for the introduction of various market entities. The pareto-optimality of 
innovation clustering is expressed in the growth of external effects in public production, reduction 
of transaction costs of the process of innovation investment and resource exchange between 
clusters. The synergetic effect of the clusterization of innovations is achieved when: 

• Rationalization of the process of creating and introducing innovations to the market in 
order to make a profit; 

• Cooperation and institutionalization of resources within clusters; 
• Reducing risks and minimizing the negative impact of market instability. 

   A characteristic feature of innovation clustering is the formation of conditions for the 
involvement of a wide range of investors in the innovation process – as participants in a complex 
of processes for the development of new technologies and R&D, their market commercialization, 
intersectoral transfer and international diffusion. 
   Thus, at the present stage of the development of the global economy, innovative archipelagos 
are being formed. They are local communities that develop and implement original technologies. 
Such associations set the main goal of commercialization and innovation and, as a rule, have a 
very high potential for socio-economic development. First of all, these are developers of 
nanotechnology, biotechnologies, information and telecommunication systems, aerospace 
technologies and others. The integration of development firms and commercializers of these 
technologies from different innovation-industrial clusters into a network of scientific and 
technical, investment, market-competitive interactions modify the structure of the economy, 
making it deeply diversified and technologically convergent. However, the increased impact of 
cyclical phenomena on the structural proportions of national economies provoked the emergence 

 
4  Porter M. Competitive strategy: Methods of analyzing industries and competitors. Moscow: Alpina Business Books, 
2005. 454 p.; Mensch G. Stalemate in Technology: innovations overcome the depression Cambridge: Ballinger 
Publishing Company, 1979; Enright M. The globalization of competition and the localization of competitive 
advantage: Policies toward regional clustering. In: Hood N. Young S. (eds.) The Globalization of Multinational 
Entreprise Activity and Economic Development. Macmillan, London. 2000. 
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of deglobalization trends, filling structural shifts and mechanisms of their implementation with 
new content. Under the influence of deindustrial trends, the situation on the world market, there is 
a significant decrease in industry competitiveness, macro-stability increases and the impact of 
external shocks on the economy of technologically backward countries increases. 
   According to the cluster-network approach, each branch of the economy is considered not 
separately, but as part of a complex. From this it can be concluded that such a model is more 
effective, since the complementarity of industries is ensured. The maximum synergetic effect of 
economic stability and macro stability will manifest itself in the formation of new markets, new 
forms of economic interactions and new innovative structures. This will certainly contribute to the 
growth of the counter-cyclical potential of the state, and this in turn has a positive effect on 
employment, wages, and the emergence of new innovation-oriented enterprises. The development 
of innovation clustering in Russia can be promoted by such subjects of reproduction relations as 
large knowledge-intensive enterprises and companies; research institutes and centers; high-tech 
enterprises of small and medium-sized businesses; technical universities and others. 
   Taking into account the specifics of the technological development of Russian industry5, the 
dominance of the state in the investment of innovations, the formation of network-type innovation 
clusters needs institutional localization, since it initiates the spread of new knowledge, the 
transformation of inventions into innovations, and innovations into competitive advantages, 
contributes to the exit of innovation beyond the threshold of profitability. This, in turn, is critically 
important for the involvement of innovations created in inter-cluster network interaction in the 
market turnover due to the high efficiency of technological solutions and their key role in the 
unfolding new processes of structuring6. 
   The positive quality of networking is that clusters do not compete with each other, but use 
resources for joint activities and servicing of various industries. Some countries take the cluster 
approach as a basis for the formation of structural policy directions. 
  As we can see, the peculiarity of innovative network clusters is their emergence as a result of the 
combination of two structurally modifying processes: the growth of autonomous investments and 
the development of the spatial aspect of market forces institutionalized in new forms of innovation 
and industrial cooperation. 
   Cluster members flexibly connect their diverse assets on a complementary basis, which allows 
them to jointly generate new products for current market demands, participate in any value chains. 
Clustered economic systems also receive similar benefits: network effects multiply the 
productivity of existing factors of production. 

 
5 Surinskiy, D.O., Savchuk, I.V., Solomin, E.V., Kovalyov, A.A. (2019). PV-based energy-saving 
electro-optical converter development. 19th International Scientific Geoconference SGEM 2019. 
Conference proceedings. Vol. 19, No. 4.1, pp. 427-434;  
6 Pirogov S.P.; Ustinov N.N.; Smolin N.I. (2018), Mathematical Model of Stress-Strain State of 
Curved Tube of Non-Circular Cross-Section with Account of Technological Wall Thickness 
Variation. IOP Conf. Ser.: Mater. Sci. Eng. 357. URL: 
https://iopscience.iop.org/article/10.1088/1757-899X/357/1/012037 
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   In modern Russian conditions, an industrial cluster with a single center, rigid regulation of 
related industries and lack of competition within the structure is characteristic of heavy industry 
in old industrial areas. In the modern view, innovative clusters are complex dynamic network-type 
systems where legally independent partners develop relations of interactive cooperation7. 
   However, in the author's interpretation, the concept of network clustering of innovations has 
been significantly expanded and supplemented by the processes of interactions of independent and 
competing scientific, innovative, industrial, financial entities from different clusters, united not by 
a common location, but by common production and technological capabilities, common innovation 
and entrepreneurial potential. 
   Thus, clustering is a system of economic relations, mediated by the organizational and 
implementation process of network structuring conducted by the subjects of the innovative, 
industrial and financial sectors of the economy. Consequently, the innovative properties of clusters 
are determined not by their belonging to high-tech, but by special economic effects achieved with 
a certain method and level of development of network interactions. Clusters are much more 
complex in their organization than industrial agglomerations. 
   The formation of network-type clusters in the Russian economy is accompanied by negative 
consequences of changes in the structure of the economy and the quantitative development of the 
reproductive sphere, which is oppressed by the demotivation mechanisms of the long-term 
recession. In the Russian economy, clustering occurs in the high-tech sector, or around key 
industries. But the dynamics of the number of industrial clusters in recent years (2017, 2018 25 
clusters, 2019 – 27 clusters8) shows a slight increase, and the share of organizations implementing 
technological innovations is decreasing. At the same time, the largest share in them is occupied by 
activities related to the use of ICT9. 
     The idea of networking new innovative structures is that the formation of highly efficient 
industrial clusters should be developed mainly in the raw materials industries with the development 
of large targeted investments, since a rich raw material base is the basis for the integration of 
industries. This measure will result in a reduction in the volatility of the dynamics of industrial 
output and, ultimately, will reduce the scale of macroeconomic fluctuations. 
   Obstacles to the introduction of the process of innovation clustering into the Russian economy 
are significant imbalances in the distribution of productive forces; low level of infrastructure; weak 
development of small and medium-sized enterprises; low degree of development of the business 

 
7 Delgado M., Porter M.E., Stern S. (2014) Defining clusters of related industries (NBER Working Paper №20375). 
Cambridge, MA: National Bureau of Economic Research. URL: http://www.nber.org/papers/w20375; Ketels C., 
Lindqvist G., Solvell O. Strengthening Clusters and Competitiveness in Europe. The Role of Cluster Organisations. 
Stockholm: Cluster Observatory, 2012. 
8 Summary statistical information of the geoinformation system by clusters. GISIP. URL: 
https://www.gisip.ru/stats_sum_clusters/pdf/ru 
9 Share of organizations implementing technological innovations in the total number of 
organizations. Federal State Statistics Service. URL: 
http://www.gks.ru/free_doc/new_site/business/nauka/pril4/11.xls 



 
 
 

10365 
 

Ann. For. Res. 65(1): 10360-10366, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

climate and outsourcing. The multidisciplinary specialization of the Russian economy and the 
state's supportive policy of sectoral development also play a huge role10. 
 

Conclusion 
   Thus, in modern conditions, it is the network allocation principle that has a significant impact on 
the structure-forming technological diffusion, including the quality of the industry structure, 
institutional factors, the quality of the monetary system and the behavior of investors in the 
economic system. 
   To identify the basic dynamic components of economic development, it is necessary to analyze 
in detail how the economic cycle affects the structure of the economy and how new competitive 
structural components will be able to ensure economic growth. 
    We believe that clusters unite technologies and industries that are ready to give impetus to 
structural and cyclical growth. In order to ensure structural stability and reduce macroeconomical 
instability within the framework of industrial policy, it is necessary to deploy incentive 
mechanisms for clustering innovation (forcing innovation), the introduction of a system of 
benefits, tax holidays, etc. to launch an effective national innovation system. 
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