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ABSTRACT  

This article is devoted to issues of network interaction in the aviation industry in Russia, taking into 

account the trends and conditions of digitization. Networking is essentially the best way to integrate 

business, scientific and educational organizations and authorities. Digitization allows management 

decisions to be made faster and more efficiently, especially with the help of IT, to accelerate the creation 

and commercialization of innovations, and to engage new stakeholders in networking. Each interaction 

participant benefits from digital networking. In turn, the aviation industry is a priority for Russia and for 

other leading countries of the world. The article considers the possibility of developing network interaction 

in the aviation industry of Russia in the direction of creating an aerospace composite cluster in the context 

of digitalization. The experience of other Russian regions in which aviation clusters have already been 

formed has been analyzed. An analysis of the dynamics of industrial production capacities showed that the 

regions in which aviation clusters began to function show a significant positive dynamics in the volumes 

of shipped products. The development of network interaction in the aviation industry will increase the 

innovative component in the industry, strengthen the competitiveness and stability of the aviation industry 

in the context of digitization. One of the most significant processes in the framework of network interaction 

is the transfer of knowledge and technology especially with helping of IT. 
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INTRODUCTION 

In an unstable or crisis environment, economic actors seek cooperation and integration, which is 

reflected in the development of networking at various levels. Networking is perceived as a tool that 

contributes to the innovative development of both the participants in the interaction and individual regions, 

industries and countries in general. Networking is the basis for the creation of modern clusters. 

At present, network interaction contributes to increasing the competitiveness and sustainable development 

of entities, taking into account digitalization trends [1]. The goal, prospects and problems of cluster development 

in the aviation industry are being actively discussed at the national level. The panel discussion on the topic 

"Aviation clusters of Russia and Europe", which was attended by the governors of all regions of Russia where 

there are aviation clusters, was held within the framework of the international air show MAKS-2019 [2]. The 

issues of creating a larger interregional aviation cluster, the possibility of developing second and third-tier 

suppliers in the aircraft industry, the introduction of relevant cooperation formats in the innovation sphere in 

Russia and others were among the key topics of discussion. And its accomplishment of these tasks is directly 

related to the possibilities and technologies of networkization and digitization. 

The purpose of this article is to study the conditions of stable cluster development and effective 

network interaction of the aviation industry of Russia, taking into account the specifics of its structure, 

features of functioning and specifics of interaction of organizations, the prospects and the capabilities for 

the introduction of digital technologies. 

The expansion of networking and the creation of competitive clusters in the aviation industry is made possible 

by the specifics of production processes, supply chains, industry structure and scale, and integrating institutions. 

Signs of expanded network interaction in the aviation industry are manifested in the commonality of state 

standards and continuity of technological processes: from production and operational technologies to training 

technologies and the organization of experimental work. At the same time, for the practice of developing 

network interaction, the problem of combining strict administrative regulation of air transport and the need for 

market self-organization of its enterprises during the process of digitalization is significant. 

LITERATURE REVIEW 

The issues of cluster organization of the aviation sector in the scientific literature are still poorly 

disclosed. 

Mathematical methods have already been developed and presented to analyze such issues of 

organizing a cluster of the aviation industry as: cluster scheme of the process of coordinating technological 

innovations in the aviation industry [3], assessing the competitiveness of the aviation industrial cluster [4], 

assessing the aviation industry cluster maturity [5]. These models have been tested with China's aviation 

clusters. 

Research on networking in the establishment of an aviation industry cluster has received increasing 

attention in recent years. Most research works indicate that network interaction is developing more actively 

in those regions where the concentration of interconnected industries is high [6-7]. This factor can be 

considered as a historically formed prerequisite for networking in the aviation sector [8-9].  

In Russia, networking in the aviation industry is developing around aircraft manufacturing enterprises, 

includes scientific and educational organizations (historically OKB and production were a single whole), 

and also involve infrastructure air enterprises serving air travel in interaction [10]. Such a combination of 

high-tech industries and scientific and educational organizations is usually formed in large administrative 

centers where airlines and/or regular air transportation are based. 

We share the opinion of Danilochkina N. G. [11] and a number of other specialists that in industries 

whose products have a long life cycle, products should be understood not only as finished products, but as 

a set of services for the operation of these products. This range of services includes monitoring the technical 

condition of the fleet of products in operation, forecasting and diagnostics of malfunctions, maintenance 

and repair, logistic support (replenishment and supply of spare parts, replacement products, consumables, 

etc.), modernization aimed at improving the reliability, safety, environmental friendliness and economic 

efficiency of production. It is precisely such processes that occur in the field of aircraft engineering, while 

manufacturers and airline operators interact on an ongoing basis. 
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RESEARCH HYPOTHES 

Research hypotheses are proposed as follows: 

H: The following research hypothesis is proposed: H: The Russian aviation industry has all the 

elements and institutional conditions for creating effective aviation clusters in key regions of Russia. 

MATERIALS AND METHODS 

METHODS OF RESEARCH 

The study of the prospects for the development of regional aviation clusters in Russia was carried out 

on the basis of official statistics, as well as on the basis of a content analysis of the sectoral structure of the 

economy of a particular region, on the territory of which the aviation cluster operates - the Perm Krai. 

Product life cycle and value chain approaches were used as a methodological basis for the selection 

of enterprises that may be part of an interregional aviation cluster. 

In accordance with the approach of the life cycle of products (aviation technology), the aviation cluster 

should include all types of enterprises and organizations involved in the production and operation of 

aircraft. In a broad sense, these include: 

• aircraft manufacturing enterprises (assembly, assembly and modular, modular and detailed); 

• airlines; 

• ground infrastructure enterprises (airports, airfields, enterprises for integrated ground 

maintenance of air transportation); 

• scientific and educational organizations. 

The interaction of all these enterprises within the framework of a single network interaction is due to 

the interconnectedness of the life cycle of aviation products. 

In accordance with the "value chain" approach (in a narrower context), all participants in networking 

in the aviation industry can be conditionally divided into three groups:  

1) assembly enterprise is a basic organization producing integrated final products or products of the 

first level of integration (aircraft, helicopters, convertiplanes, engines) and engaged in the disposal 

of aircraft are according to the All-Russian Classification of Economic Activities (OKVED), 

aircraft production is assigned to the subgroup 35.30.3; 

2) enterprises and organizations providing basic organization with units, units and other 

components; raw materials and materials; services of public utilities, electric, thermal energy, etc. 

(resource level) are according to OKVED, this is 35.30.5 "Production of other parts and 

accessories of aircraft and spacecraft";  

3) infrastructure organizations of the non-production sphere, commercial and non-commercial are 

codes according to OKVED 73.10 - "Scientific research and development in the field of natural 

and technical sciences," 80.30.1 - "Training in educational institutions of higher professional 

education," 65.22.2 - "Provision of industrial loans." 

During the research, standard methods of statistical analysis were used based on Rosstat data for 2008-

2019, regional statistics data, logical modeling methods, etc. 

Also, to create a conceptual model for the functioning of aviation clusters in Russia and determine the 

directions of their development, the practical experience of organizing network interaction of aviation 

industry enterprises in the Perm Krai was used. 
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 CASE STUDIES 

In the aviation industry of the Perm Krai, the most interesting and large-scale were the "Projects for 

the creation of aircraft engines PD-14 and PD-35", implemented by JSC UEC-Aviadvigatel and JSC UEC-

Perm Motors [12]. The volume of investments in the project to create an aircraft engine PD-14 is 129.8 

billion rubles, investments in the creation of an engine PD-35 - 180 billion rubles. Within the project on 

creation of the aviation PD-14 engine the JSC Perm Plant Mashinostroitel enterprise implements the 

investment project "Preparation of Mass Production of Knots of Motor-gondolas and Engines for the PD-

14 Propulsion System", the volume of investment is 1.9 billion rubles. 

The creation of the PD-14 engine was the main achievement of recent years in the domestic civil aircraft 

engine industry. The development of the PD-35 engine for promising wide-body long-haul aircraft is based on 

the experience of creating the PD-14 engine for the МС-21-300 airliner. It is on the basis of JSC UEC-Perm 

Motors that the first complex in Russia will appear for testing new high-thrust aircraft engines, such as PD-35. 

Also in this industry, the project "Reconstruction and technical re-equipment of the bench base for 

testing the transmission units of the helicopters of PJSC" Aviation reduction gears and transmissions are 

Perm motors, "implemented by JSC" Reductor-PM", investment volume is 2.6 billion rubles. 

The key organizations that implement network cooperation in the aviation industry of the Perm Krai are 

PJSC Proton PM and FSBOU VPO Perm National Research Polytechnic University (PRNPU). PJSC Proton-

PM specializes in the manufacture of RD-276 liquid-propellant rocket engines used as an energy plant of the 

first stage of Proton-M heavy-class launch vehicles. Today, the company is developing the production of new 

generation engine units and assemblies RD-191 for the promising Angara launch vehicle family. 

The goal of networking the aviation industry of the Perm Krai is to concentrate the intellectual, 

personnel, technological and production potentials of enterprises, research and educational organizations 

of the Perm Krai on the basis of a single geographical space and a single scientific, technical and socio-

economic infrastructure. At the same time, it is planned to develop network interaction with organizations 

from other countries and regions. Enterprises and territories of the Perm Territory are highly susceptible 

to innovation [13]. 

The development of network interaction in the aviation industry of the Perm Krai is associated with 

the strategic interests of the Russian Federation in the field of missile engineering.  

The advantage of interaction is the close cooperative ties of many enterprises and organizations. In 

particular, there are 8 enterprises in cooperation (with an annual revenue from the sale of products of more 

than 1 billion rubles) are manufacturers and developers of products of space and aircraft propulsion, other 

sectors of mechanical engineering, energy and metallurgy.  

Also, the advantage of interaction is the presence in the region of leading scientific centers: the 

Institute of Continuous Media Mechanics of the Ural Branch of the Russian Academy of Sciences, the 

Institute of Technical Chemistry of the Ural Branch of the Russian Academy of Sciences, the Center for 

Powder Materials Science, the Center for Prototyping and Progressive Technologies of Mechanical 

Materials Processing, the Center for Parallel and Distributed Computing Technologies in Engine 

Engineering, Engineering Services, Engineering and others. 

As part of the implementation of this direction, production and scientific cooperation is successfully 

developing in the Perm Krai: PJSC Aviadvigatel and PJSC NPO Iskra are developers of energy equipment; 

PJSC Perm Motor Plant, PJSC Proton-PM, Iskra-Turbogaz LLC are serial manufacturers of products; 

Iskra-Avigaz JSC and Iskra-Energy PJSC are engineering and service companies. 

Organizations involved in network interaction in the aviation industry of the Perm Krai are presented 

in Fig. 1.  
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Source: adapted by the authors [14] 

 

Figure 1: Organizations involved in network interaction in the aviation industry of the Perm Krai  

In addition to the work of the main topic, that is rocket engine building, the enterprises of the aviation 

industry carry out joint work on the development of aviation engine building and energy engineering. Key 

projects were implemented with the involvement of scientific centers, leading national research universities 

of the Perm Krai and the Ural Branch of the Russian Academy of Sciences. 

The presented here list of cluster participants demonstrates that many organizations are already in 

cooperation on very similar issues, and this would ease communication in the process of cluster 

establishment and during the formation of environment for data exchange based on the principles of open 

innovations. 
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RESEARCH RESULTS 

Stable development of network interaction in the aviation industry is possible under the following 

conditions: 

• administrative support for the activities of air enterprises and the harmonization of regional 

development goals with the goals of the participants in the interaction; 

• the creation of a favourable investment climate in the region; 

• a system for monitoring the efficiency of the use of budgetary and extrabudgetary funds aimed 

at projects implemented by the aviation industry; 

• building a regulatory framework that supports the development of small and medium-sized 

businesses, both in the field of production and service, and in the field of scientific development; 

• activity of scientific and educational organizations of the region and their integration into the 

network interaction system. 

The networking structure shall consist of several loops (Figure 2). 

 
Source: Authors. 

Figure 2: Aviation cluster network structure model 
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independent director who takes into account the interests of all participants in the interaction, and acts to 

develop interaction and industry in the region.  

The main function of the management company is to coordinate the interests of participants in 

interaction with each other, with public authorities and business entities located in the environment external 

to the cluster under consideration. This approach to the construction of interaction includes all the main 

stages of the life cycle of innovative products: scientific research → applied research → development 

developments → technology transfer → technology commercialization → finished products production → 

after-sales service → recycling. This approach is based on using digitalization trends. 

BENEFITS OF NETWORKING FOR MEMBERS 

• compensation of costs for acquisition or creation of resources (high-tech jobs, advanced 

technologies, high-tech production) [15]; 

• increasing the availability of financial resources through credit cooperation, that is mutual lending, 

guarantees and guarantees [16]; 

• reduction of production costs, reduction of equipment acquisition costs; 

• open access to infrastructure, no administrative barriers [17]; 

• utilization of the production potential of each interaction participant through the production cooperation; 

• joint R & D and technology transfer through research and technology cooperation [18]; 

• improving the quality of education, developing and implementing advanced scientific developments 

and technologies through the collaboration of universities and enterprises [19-20]; 

• development of a single brand used by all members of the interaction, conducting joint marketing 

research through marketing cooperation; 

• formation of a common information and communication space through information cooperation; 

• creation of new highly skilled jobs [21]. 

• In general, network interaction allows the formation of a self-organizing structure in the aviation 

industry, which will ultimately lead to the reform of the aviation industry due to the self-organization 

of economic entities into horizontally integrated business groups through structural, technological 

and organizational transformation of enterprises and diversification of their activities. 

• Self-organization based on networkization and digitization creates certain space for intercluster 

cooperation, and as European cluster experience [22] shows, this enhances cluster performance. 

• We analyzed the dynamics about industrial production in 2008, 2012, 2016 2019 in the regions 

where aviation clusters were formed: Ulyanovsk, Samara, Nizhny Novgorod, Voronezh regions, 

Republic of Tatarstan, Khabarovsk Krai and Perm Krai (Figure 3).  

• Periodization was chosen as follows: 

• 2008 was the last pre-crisis year of sustained growth. 

• 2012 was the year of creation of all analyzed clusters. 

• 2016 was the year of ratification of the Paris Convention on Combating Climate Change (a significant 

increase in environmental requirements for aviation equipment and its operation and, accordingly, the 

introduction of changes in the technology for the production of aviation equipment) by Russia. 

• 2019 was the year with last officially approved statistics. 

 
Source: Authors. 

Figure 3: the dynamics of dynamics of industrial production in 7 regions - locations of aviation clusters 

in 2008-2019 



Faculty of Business Economics and Entrepreneurship International Review (2021 No.3-4) 49 

 

Figure 3 shows that in Russia there are two groups of aviation clusters characterized by different 

development indicators. 

The first group includes 4 clusters, in which the initial data for development roughly coincided 

(regional production volumes were in the range of $8-10 million). There are Nizhny Novgorod region, 

Republic of Tatarstan, Perm Krai, Samara region. 

The second group includes 3 clusters located in the Voronezh region, Ulyanovsk region and 

Khabarovsk Krai. 

These clusters of aviation specialization differ from other types of clusters, the main features of which 

are considered to be the geographical proximity of enterprises, their interaction in one or more close areas 

of the economy, the unity of their technological chains. 

The important result of the analysis is that the growth rate of regional production in two groups was 

different. So in the first group the average growth over the period 2008-2019 years amounted to about 2.4 

times. In the second group is about 3.4 times (See Table 1). 

Table 1: Increase in industrial products production volumes of regions by periods (times) 

Cluster’s groups Tame periods 

 2012/2008 2016/2012 2019/2016 2019/2008 

1-st group     

Nizhny Novgorod region 1,41 1,39 1,20 2,35 

Republic of Tatarstan 1,66 1,44 1,35 3,23 

Perm Krai 1,34 1,14 1,33 2,04 

Samara region 1,35 1,37 1,11 2,06 

2-nd group     

Voronezh region 1,79 1,66 1,22 3,62 

Ulyanovsk region 1,51 1,49 1,34 3,04 

Khabarovsk Krai 1,15 1,71 1,73 3,38 

Source: Authors 

The study revealed the presence of a significant economic effect that positively affects the economic 

development of regions with aviation clusters. 

During this period, they experienced a multiple increase in industrial production. This trend is not 

accidental, but is due to the development of cluster structures of the aviation profile: they generate 

associated production, contribute to the increase of human resources and personnel capacity of the region, 

and attract investment in the regional economy. 

DISCUSSIONS  

Based on the analysis carried out, we believe that when deciding on the development of territorial 

aviation clusters and when creating an interregional aviation cluster, it is necessary to take into account the 

main effects that can be obtained by various entities from the activities of the cluster (see Table 2). 

Table 2: Economic effects network cooperation aviation industry with helping IT 

Effects for 

enterprises 

Effects for regional industry Effects for regional economy 

low transport costs increasing production increasing GRP 

decreasing 

transactional costs 

increasing effect-iveness on the basis 

increasing competitiveness 

development small and 

medium enterprises 

common using of 

infrastructure 

strengthening ties between enter-prises, 

science and educational institutions 

increasing regional investment 

attractiveness 

knowledge transfer development innovations in industry improving the sustainability of 

the regional economy 

additional revenue new forms of business rising tax revenues 

Source: Authors 
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Three groups of effects can be distinguished from network interaction in the aviation industry during 

the process of digitalization. Integration leads to positive changes in the structure of capital, in which its 

form appears as cluster capital - the combined economic relations of economic entities regarding the receipt 

of value added, the interaction of which is due to a long-term connection industrial, financial and credit, 

human, communicative capital. Cluster capital is a complex entity in which the following main forms can 

be distinguished [23]:  

• structural capital are non-financial assets of participants, networks;  

• cognitive capital are common values, codes, language, interaction;  

• interrelating capital are financial assets, trust, norms, liabilities, identification and control;  

• innovative capital are generation of results of innovative interaction and development of the 

gross regional product of the Krai where it was created. 

The development of network interaction gives rise to related industries, contributes to the increase of 

human resources and personnel potential of the region, and attracts investments in the regional economy. 

One more the same Russian case can be found in Sverdlovsk region, when cluster and agglomeration 

approaches integrated in the project of Big Yekaterinburg in industrial, financial and ITC clusters [24]. 

Technological reasons for network interaction are related to the need for basic and applied research in 

the design of new aircraft. In addition, it is more rational to manufacture many components in the 

cooperation of specialized enterprises, and not at a universal giant enterprise. The development of network 

interaction intensified with the rise of industrial innovative production in the 2000s [25][26]. After 2012 

negative trends in the economy of the Russian Federation increased, which pushed enterprises to 

consolidate, and integration processes intensified. 

The development of network interaction ensures not only increasing the competitiveness of its 

cooperative enterprises, but also stimulates research and development, contributes to the formation of small 

and medium-sized businesses around key enterprises of the aviation industry, which, in the end, brings 

significant effects for the regional and national economy [27][28]. 

CONCLUSIONS  

So, network interaction brings a number of benefits to both participants in interaction are enterprises, 

scientific and educational organizations, authorities, and regional industry and the regional economy as a 

whole. The aviation industry is significant both for Russia as a whole and for specific regions.  

The development of network interaction in the aviation industry will lead to an increase in the 

innovative component, an increase in tax revenues to the regional budget and an increase in the 

competitiveness of participants in the interaction 

Further direction of research may be aimed at determining indicators reflecting the level of network 

interaction in the aviation industry of the region during process of digitalization, and developing a 

methodology for assessing the level of network interaction in the aviation industry with the aim of further 

development of a control system based on networking and digitalization.  
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