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Abstract — This study identifies the topical issues of 
innovative transformation of the manufacturing industry in the 
Russian Federation. A structural and statistical analysis of the 
basic indicators of innovative development and the state of the 
technological base of Russian manufacturing industry is 
observed. Positive and negative trends of these processes are 
noted; the list of system problems of processing enterprises is 
revealed – such as low level of productivity, insufficient level of 
innovative activity, progressive depreciation of fixed assets, 
reduction of internal expenses for R&D, as well as unstable 
dynamics of the high-tech sector of machine-building industry. 
It was found that the most significant factor, preventing the 
transition of the domestic manufacturing industry towards the 
innovative development, is not the factor of infrastructure 
restrictions, but a number of institutional and environmental 
contradictions. The authors stand for the position that the 
elimination of these contradictions is possible due to the 
development of innovation ecosystem that can effectively create 
the necessary business environment and eradicate existing 
barriers to business cooperation for industrial, scientific, 
educational and other organizations. The objects of this 
ecosystem will be characterized by a state of stable innovation 
and investment, a state of high professional credibility, an 
established network of communications, a free transfer of 
knowledge and technologies, as well as high-tech methods of 
production and experimental engineering, which contribute to 
the development of the production culture of employees and the 
spirit of innovative entrepreneurship. A set of measures for the 
creation and development of an innovation ecosystem is 
proposed, which implies a balanced transformation of the 
internal and external environment of the Russian processing 
industry. The set includes: 1) the reformation of engineering and 
processing enterprises, aimed to: adjust the existing strategies 
and to improve the quality and flexibility of management 
methods; update the content of management functions; 
transform and computerize the business processes; optimize the 
organizational, economic, and structural model of an industrial 
enterprises; 2) the territory development for innovative pilot 
projects in Russia in order to accelerate the implementation and 
commercialization of  product innovations; 3) the development of 

a system of priority state support for those firms that produce  
the product innovations; 4) measures for improving the quality of  
national industrial projects for targeted use; 5) optimization of 
the business climate by introducing the cluster production for  
further integration of research and  engineering companies in 
business environment; 6) training of qualified staff for the 
purposes of innovation development in a highly technological 
economy. 

Keywords — innovation development, transformation of 

enterprises, innovation ecosystem, institutional changes, processing 

industry. 

I. INTRODUCTION 

One of the most important economic challenges in Russia 
is the task of increasing the competitiveness of the 
manufacturing industry and transfer of domestic 
manufacturing enterprises to an innovative path of 
development. 

The manufacturing industry is a set of manufacturing 
enterprises, organizations and other structures whose business 
models are based on the physical transformation of raw 
materials into finished products (or their equivalents), and 
technological processes are characterized by multiple stages 
and processing. The core of the manufacturing industry 
consists of machine-building, metallurgical, chemical, 
woodworking, glass and other industries. 

The processing complex is of particular strategic 
importance for the Russian Federation. Its activities are related 
to the production of goods and services with high added value 
and largely determine the level and prospects of socio-
economic, scientific and technological development of the 
country. In 2019, the share of manufacturing companies to 
gross domestic product was 12.7 % (the upward trend). 

In the current market conditions, the most important 
competitive advantage is the ability of enterprises to master 
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new technologies and methods of work, introduce innovations 
and create high-tech products. In addition, the innovative 
activity and susceptibility of the manufacturing sector to 
modern technological solutions is a necessary condition and 
an effective catalyst for the formation and scaling of the 
national digital economy. In this regard, ensuring the 
innovative nature of management and production at industrial 
enterprises becomes a dominant role for the processes of 
modernization of Russian industry. 

Currently, the peculiarity of the development of the world 
economy is that modern inventions and innovations are 
increasingly "subversive" (revolutionary) statement, that is, 
they do not only develop a product or technology, but 
completely destroy traditional markets and create 
fundamentally new niches. Moreover, this process can occur 
unpredictably and in a very short time. Under these conditions, 
no production company is guaranteed leadership or 
technological lead in the world market, which obliges their 
managers and specialists to constantly develop and implement 
innovations, act proactively and systematically improve 
management and production models. 

The risks of rapid "zeroing" of the results achieved due to 
the emergence of innovations and radically new digital tools, a 
significant reduction in the life cycles of technologies and a 
high rate of obsolescence of competencies determine the 
relevance of finding effective directions for the dynamic 
innovative transformation of the Russian manufacturing sector 
and solving strategic problems in this industry. 

II. METHODOLOGY AND ANALYSIS 

The purpose of the article is to study the main problems of 
transformation and innovative development of the Russian 
manufacturing industry, as well as to determine the strategic 
areas for their resolution. 

The object of the study is industrial enterprises and 
organizations forming the country's processing complex. The 
subject of the analysis is economic relations and problems 
determining the state of innovation activity and the results of 
innovative development of processing companies in the 
Russian Federation. 

The hypothesis of the study is that an important limitation 
on the path of innovative development of the manufacturing 
industry is a set of systemic problems, the solution of which 
must be carried out on the basis of balanced management, 
cultural and institutional, functional, processing, structural and 
other changes in the internal and external enterprise 
environment. 

The methodological basis of the research is the work of 
authoritative Russian and foreign scientists in the field of 
innovative development – Yu.P. Anisimov [1], 
I.P. Bogomolova, Yu.V. Zhuravlev [2], S.V. Valdaytsev [3], 
G.B. Kleiner [4], L.R. Graham, Ch. Edquist. 

A quantitative structural and statistical analysis of the 
parameters of the innovative-technological and economic state 
and functioning of the Russian manufacturing industry is used 
as a reference method of the study. 

At present, the quantitative parameters of the development 
of the manufacturing sector in Russia were perceived as quite 
contradictory. Thus, in 2013–2018, the volume of shipments 
in the manufacturing sector increased by 1.6 times and reached 
43 trillion rubles. The index of industrial production has 
remained stable at 102.5 % in recent years, which indicates a 
moderate growth in the manufacturing industry. At the same 
time, in 2016–2018, the number of newly created 
manufacturing industries in Russia (1,242 units) decreased by 
25 % compared to 2013–2015 (1,656 units). There have been 
crisis trends in the high-tech manufacturing segment, which is 
the most vulnerable to sanctions restrictions. For 2014–2018, 
the production index in it fell by 22.3 p.p. and amounted to 
95.1 % (fig. 1). 

 
Fig. 1. Dynamics of the manufacturing indices in the Russian manufacturing 

sector [5] 

The simultaneous development of pronounced positive and 
negative changes, as well as sharp swings in economic 
perfomance, indicate a certain instability in the functioning of 
the manufacturing industry in Russia and its high sensitivity to 
external destabilizing factors (international trade restrictions, 
inflation, currency fluctuations, tax reforms, etc.). 

It should be noted that the inconsistency of economic 
results and the strong dependence of processing enterprises on 
market conditions are the result of accumulated systemic 
problems. To date, one of the main obstacles to the formation 
of a competitive industrial complex in Russia is outdated and 
inefficient management and production and technological 
models of the majority of industrial organizations. The 
following problematic aspects and risks of development of the 
domestic manufacturing sector are evidence of the crisis of 
these models: 

1) a persistently low level of productivity. Currently, 
Russia lags behind the United States and European countries 
against this indicator, especially in high-tech areas, 3–5 times 
[6]. Improving the competitiveness of industrial production 
and ensuring multiple growth rates of labor efficiency is one 
of the most important tasks set by the Russian Government for 
the development of the national economy. During 2013–2018, 
225 thousand high-performance jobs were created in the 
manufacturing sector, but they enhance the productivity in 
their segment by only 8.7 % over 5 years (fig. 2). 
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Fig. 2. Labor productivity in the Russian manufacturing sector [5] 

On the one hand, this imbalance is largely due to the 
sanctions factor, which led to a drastic reduction of more than 
500 thousand effective jobs in 2014–2016, which were 
restored only by 2018–2019. On the other hand, a relatively 
low correlation between highly productive jobs and real 
productivity growth has been observed in the manufacturing 
sector for quite a long time (more than 10 years), which 
indicates the presence of institutional, managerial and other 
unresolved aspects that limit the effectiveness of the 
implementation the innovative and productive potential of the 
Russian industrial enterprises and complexes. 

2) high and progressive depreciation of fixed assets of 
industrial enterprises preventing the processes of 
reindustrialization, innovatization and digitalization of the 
domestic economy. The analysis of the situation shows that 
over the past 10 years, there has been no radical and large-
scale modernization of the production sector in Russia. In 
most cases, the re-equipment of companies was local in 
nature. Moreover, the situation deteriorated in some 
strategically important areas. Thus, in 2008-2017, the degree 
of depreciation of fixed assets in the manufacturing segment 
of the industry increased from 45.6 to 49–50 %; 

3) insufficient innovation level of enterprise engagement 
creating risks of reducing the competitiveness and scientific 
and technological potential of the domestic industry. It should 
be noted that in an emerging a high-tech digital economy, the 
systematic introduction of innovations is one of the key factors 
for the effective transformation and development of the 
industrial complex. Production statistics show that in  
2010–2018, the share of manufacturing sector organizations 
implementing technological innovations remained consistently 
low and was at the level of ~11–12 % (the upward "spike" in 
technological innovation activity on the chart in 2017–2018 is 
due solely to the adjustment of the Rosstat methodology in 
accordance with new international standards) (fig. 3). A 
similar issue is observed with regard to the use of 
organizational and marketing innovations. The share of 
Russian processing companies that implement them is only 
~3 %. 

 
 

Fig. 3. The shares of manufacturing sector organizations implementing 

innovation [5] 

 
Fig. 4. The shipment of innovative goods, works, and services in the Russian 

manufacturing sector [5] 

It should be pointed out that a strategically significant 
result and indicator of innovative activity of industrial 
enterprises is the share of innovative goods, works, and 
services in the total volume of their shipment. The analysis of 
the dynamics of this indicator in the manufacturing sector 
shows that the share of innovative products has been 
increasing in absolute values, and has been decreasing in 
relative values (fig. 4). Thus, over the past 5 years, the value 
of sales of innovative products has increased from 2519 billion 
rubles to 2996 billion rubles (+16 %), but its share in the total 
sales of the manufacturing sector has decreased from 12 % to 
8 % (–4 p.p.). This situation not only indicates the absence of 
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outstripping growth of innovative segments in the Russian 
manufacturing industries, but can also be considered as one of 
the signs of a crisis in the current model of innovative 
development of the domestic industry. 

4) relatively low own investments of manufacturing 
enterprises in research and development, the volume of which 
does not allow one to form a full-fledged financial and 
economic basis for large-scale generation, creation and 
implementation of innovations in the industry. Currently, the 
annual amount of internal costs of processing organizations 
for R&D is only 90–100 billion rubles, or 0.3 % of the cost of 
production and sale of products (fig. 5). 

 
Fig. 5. Internal expenditures on research and development in the Russian 

manufacturing sector [5] 

III. DISCUSSION AND RESULTS 

According to the estimates of a number of experts, 
researchers and scientists, the problem of low dynamics of the 
introduction and use of innovations has existed in Russia for a 
long time and is caused not only by managerial and economic, 
but also by social factors. In 2016, during a discussion at the 
XX International economic forum in St. Petersburg, a 
recognized American scientist and Professor at the 
Massachusetts Institute of technology, L. R. Graham, made a 
historical observation that a significant part of the inventions 
that are currently of global importance and introduced into 
wide economic circulation by European and American experts 
were originally created in Russia, but were not patented and 
did not find industrial use and application in the day. 
According to Graham's ideas, "it's not about the technology, 
but the environment in which this technology is used. Russia 
is a clear example of the general principle that once 
implemented technology is not applied automatically, it does 
not become an integral part of the overall technological 
development. To support this development, we need a society 
that can provide this support and stimulate it – a society in 
which innovation becomes a natural process" [7]. According 
to Graham, the key to this innovative development is not the 
material and physical infrastructure (business incubators, 
technoparks, etc.) and inventions as such, but a special socio-
economic, cognitive and creative environment that provides 

protection and commercialization of intellectual property, 
contributing to the transit of ideas between business sectors, 
and encouraging effective competition and contestability in 
market institutions. 

The authors share the idea that the relatively low 
innovative activity of Russian industry is caused not so much 
by infrastructure as by institutional and environmental 
problems and contradictions. This is confirmed by the fact that 
significant budget investments in recent years aimed at 
creating industrial clusters, technoparks, business incubators, 
special economic zones and other innovative structures in the 
domestic economy have not yet led to significant results and 
innovative transformations in production.  

At present, innovative ecosystems can become an effective 
tool for creating and developing innovative environments in 
the Russian manufacturing sector. In their content, they 
represent a special barrier-free business environment and a 
system of relations formed by a combination of cultural, 
institutional and infrastructural elements, characterized by an 
atmosphere of high professional trust between participants, the 
network nature of their communications, flexible and high-
tech methods of work, productive business interaction, 
experimentation and innovation that contribute to the 
development and implementation of innovations. 

The effectiveness of ecosystems is noted by many 
international researchers and practitioners [4, 8–12]. In 
particular, an employee of the innovation Center at the Lund 
Institute of Technology, C. Edqvist (Sweden), in his works, 
argues that "in modern conditions, innovations are born 
collectively, in a certain network environment based on 
horizontal (non-hierarchical) connections of legally 
independent participants" [13]. 

It should be mentioned that the creation and development 
of innovative ecosystems, especially on a regional or federal 
scale, is extremely difficult to ensure through state 
administrative and allocative procedures on a top-down basis. 
This is due to the fact that the ecosystem is not a material and 
infrastructural object, but an environment (or institution) that 
has developed in the process of evolution of economic 
relations of economic entities into partner innovative 
interaction. 

Recognizing the crucial role of the ecosystem approach in 
solving the problems of innovative development of the 
manufacturing sector, the authors consider it appropriate to 
suggest the following directions for its practical 
implementation. 

1. A consistent implementation of far-reaching reforms and 
institutional transformations in the manufacturing sector 
aimed at solving systemic problems, updating the strategic 
vision, improving the quality of management and speed of 
decision-making, adjusting the content of functions, 
reengineering and digitalization of business processes, 
optimizing organizational and structural models, and 
improving the skills of industrial enterprises. In the face of 
exponential growth of the digital economy, which changes the 
nature of economic relations, this work requires special 
dynamics and modern scientific, theoretical and 
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methodological support for strategic, innovative and 
investment management in industry. 

2. Creation of innovative pilot areas in Russia which are 
zones of special legal regime that provide convenient, barrier-
free and extremely simple conditions for conducting 
innovative experiments, producing innovative products, 
testing knowledge-intensive technologies and implementing 
high-tech projects. In the scientific slang these zones have 
been called "regulatory innovation sandboxes". This practice 
has already spread abroad (Singapore, Australia, the United 
Kingdom, the United Arab Emirates) and is planned to be 
implemented in Russia as part of the national program "Digital 
economy of the Russian Federation". Innovative projects 
based on big data processing technologies, neural networks, 
artificial intelligence, machine learning, robotics, blockchain 
and other tools can become priority areas of activity for 
residents of regulatory sandboxes. 

3. Implementation of the state industrial policy aimed at 
further clustering of the economy, restoration of economic ties 
between industrial enterprises and integration of the country's 
research, educational and industrial complex. The relevance of 
this task is due to the fact that the processing complex (like the 
vast majority of other sectors of the economy) is gradually 
moving to a new network structure based on dynamic 
horizontal interactions, and its enterprises, together with 
universities and research institutes, are integrated into flexible 
inter-industry structures that provide a single institutional and 
infrastructure environment for innovative and competitive 
production [8, 14]. 

4. Ensuring the priority of providing tax incentives, state 
subsidies and other resource support to those industrial 
enterprises that implement programs and projects focused on 
innovative transformation and digitalization of business, 
technological re-equipment and modernization, as well as 
contribute to the achievement of national goals in the 
development of critical technologies for the Russian 
Federation. 

5. Further improvement of the quality of the innovation 
and investment climate and market mechanisms encouraging 
manufacturing enterprises and high-tech businesses to 
introduce large-scale innovations, pilot production, and make 
long-term investments in application-oriented research and 
development. 

6. Improving the effectiveness of Russia's national projects 
directed at developing high-tech industries, stimulating 
business innovation and digitalizing the economy. According 
to preliminary data from the Ministry of Finance of the 
Russian Federation, the development of federal budget 
expenditures for the national projects "Digital economy" and 
"Productivity and support for employment", envisaged for 
2019, has proved to be one of the lowest and amounted to 
73.8 % (73.3 billion rubles) and 87.1 % (6.2 billion rubles) of 
planned assignments, respectively. 

7. Providing the Russian manufacturing sector with the 
necessary professional and highly qualified personnel who are 
able to take the process of developing and implementing of 

innovations to a new level, accelerate the pace of 
technological modernization and re-equipment of enterprises. 

In practical terms, these staff, who have modern thinking 
and technological competence, can become the main cultural 
bearer and competent performer of reforms in the industry and 
form the country's innovation ecosystem in many ways. 

Thus, increasing the innovative activity of the processing 
complex should be carried out on the basis of co-directional, 
complementary and mutually reinforcing transformations of 
the internal environment of the enterprises themselves and 
institutional transformations of the external competitive field 
in which they operate and develop (fig. 6). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Fig. 6. The strategies of transformation and innovative development of the 

Russian processing complex 

IV. CONCLUSION 
 

Currently, the Russian manufacturing sector is developing 
on the basis of an inefficient business model characterized by 
high sensitivity to external negative factors, low innovation 
activity of enterprises, the use of outdated management 
mechanisms and the use of a production base with a high level 
of moral and physical deterioration. This situation hinders the 
scientific and technological development of the country and 
creates increased risks to ensure its socio-economic stability. 

Profound institutional, managerial, structural and other 
changes must be carried out in the manufacturing sector in 
order to transfer domestic industry to an innovative path of 
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development, increase the dynamics of qualitative and 
quantitative production growth, and ensure the long-term 
competitiveness of national industrial enterprises. 

In its content, these transformations should represent 
reforms aimed at updating the strategic course, the culture of 
innovative administration and management technologies, as 
well as the process-functional and structural algorithms of the 
processing complex and the industry as a whole [15, 16]. 

The most important and most difficult aspect of the 
transformation and innovative development of the 
manufacturing industry is not its technical modernization, but 
the creation of an innovative ecosystem in which the 
functioning of enterprises and scientific organizations reaches 
a new level of cooperation, and the systematic introduction of 
innovative and high-tech tools in business processes becomes 
the priority of the development of companies and their 
competition. 
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