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ABSTRACT 

The transition of Russia to sustainable economic growth is impossible 
without stimulating the use of the achievements of science and education, high 
technologies, promoting innovative activity as an essential premise for the 
development of social production and subjects of economic relations. For the 
state, the promotion of innovation is a priority in the economic policy sector, since 
it is the level of scientific and technological development that largely determines 
the long-term strategic advantages of the country, and the prospects for the 
development of the state largely dependent on the level of innovation 
development. 

For a long time, the Ministry of Economic Development of the Russian 
Federation has been implementing the Strategy for Innovative Development of 
the Russian Federation. It includes 20 key steps and is developed based on the 
provisions of the concept of long-term development of the Russian Federation. 
The main results should have been, firstly, an increase in spending on science and 
innovation, and secondly, an increase in the share of industrial enterprises that 
introduce innovations in production. It was assumed that their share will increase 
by 4-5 times by 2020, compared with 2010 year. Not everything has been 
achieved, and there is a lot to strive for. 

This study is devoted to the driver of scientific and technological progress - 
the chemical complex of Russia. The chemical complex plays a significant role in 
the implementation of the most important socio-economic programs of the 
country. 

The study is devoted to the consideration of the most important prospects and 
key alternatives for the development of the chemical industry related to different 
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areas of innovation. Conclusions will be made on key technologies and products 
that can change the position of the chemical industry in the global market. 
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INTRODUCTION 

One of the most urgent problems of the Russian economy is increasing the 
competitiveness of industry through its technological re-equipment and the rise of 
science-based production sectors that create high added value. Therefore, there is 
an urgent need for enterprises to gain access to advanced technologies. [1] 

A prerequisite for the successful implementation of this task is the creation 
of appropriate innovation infrastructure. We are talking about the creation of 
specialized research centers and innovative firms that would ensure the 
transformation of promising new scientific ideas into product and technological 
innovations, a new legislative framework for innovative entrepreneurship and 
guarantee the protection of intellectual property rights, scientific technoparks and 
business incubators, venture capital funds and the necessary tax incentives for 
them, the stock market of small implementation firms - startups and other 
infrastructure elements that have proven themselves in the practice of 
industrialization. 

 in the 
USA to regulate cooperation in the field of innovation. These include the 
Stevenson- Wydler Act aimed to enhance the participation of federal laboratories 
in the processes of scientific and technological cooperation with industry through 
sharing information about their scientific results, the Small Business Innovation 
Research Act, which initiated a special program allocation by federal agencies 
from the state budget for R&D of at least 1.25% for research and development by 
small businesses, and only the lower limit of allocation was regulated, and the 
upper limit was not limited. 

Mechanisms of technology transfer to small businesses were supported by 
the Small Business Technology Transfer Act. In the late 80's additional 
regulations - Federal Technology Transfer Act - on technology transfer and 
National Competitiveness Act - on national competitiveness were adopted. These 
laws provided legal guarantees to industrial enterprises for the use of an 
intellectual property and gave the right to the practical application of inventions. 

A Consortium of Federal Science Laboratories was formed to assist small 
firms. In the 1990s, the National Technology Transfer Network was formed, 
consisting of a national headquarters and six regional centers around the country. 
Overall leadership was provided by NASA - the National Space Exploration 
Agency designed to increase the economic impact of ongoing, large-scale space 
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projects. A significant number of their own programs are implemented by such 
federal agencies as the National Science Foundation, the National Space 
Exploration Agency and the Department of Defense, as well as state authorities 
and major universities. [5] 

One of the characteristic features of the innovation implementation system in 
the UK established in 1990s is the Consortium of industrial companies, 
educational institutions and research laboratories for collaborative research at the 
pre-competitive stages of R&D. Technology brokers, who act as intermediaries 
between buyers and sellers of new technological developments, played an 
important role in the technology transfer process. The largest structure here is the 
British Technology Group. The main area of its activity is to promote the transfer 
of new promising ideas and developments from universities and various public 
sector research institutions to industry through the sale of licenses. BTG carries 
out examination of scientists' proposals` economic importance, finances the most 
perspective innovation projects, carries out patents of English inventions abroad 
and protects foreign intellectual property in Great Britain.  

The practice of transferring new developments made as part of DOD 
programs to the industry is interesting. These are handled by a special company, 
Defence Technology Enterprises, created through the efforts of the Ministry of 
Defence and a Consortium of venture capital investors and technology brokers. 
Techmart hosts annual meetings of buyers and sellers of new technologies for 
companies involved in technology transfer processes. 

In Germany, the Fraunhofer Society, which includes research institutes, plays 
a leading organizational role. Their activities are funded by subsidies from the 
federal government and revenues from contract research. The main task of the 
society is to promote the introduction of new technologies into industry and to 
carry out research of national importance, e.g. in the field of environmental 
protection and energy conservation. The government provides small firms with 
up to 40% of the full cost of R&D. 

The system of obtaining and using new knowledge between the state, large 
industrial companies and small innovative firms of the private sector, and higher 
educational institutions that has been established in developed countries deserves 
much attention. It is necessary to create innovative infrastructure. [4], [5] 

METHODOLOGY 

There are new realities in the field of innovation in Russia as well. Let us 
look at the example of projects for the chemical industry development. The 
chemical complex plays a significant role in the implementation of the most 
important social and economic programs of the country. The Russian Government 
has approved the development plan until 2030, which provides for the 
development of eight district inter-regional petrochemical and pharmaceutical 
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clusters in the country. At the first stage, it is planned to create six clusters - the 
West Siberian, Volga, Caspian, Northwestern, East Siberian and Far Eastern. The 
creation of favorable spatial, logistical, legislative and investment conditions in 
the country facilitated the emergence of new chemical industries. 

At present, Russia has several dozens of multidisciplinary industrial parks, 
on the sites of which chemical enterprises are present. These are mostly 
enterprises for the production of plastic products and/or rubber and rubber 
products, representing small or medium-sized businesses. Polymer raw materials 
are supplied to such enterprises both from local suppliers and from geographically 
distant ones (from other regions of the country or from abroad).  

Actually, there are relatively few chemical parks (both operating and 
projected) that develop long supply chains (from raw materials to chemical and 
petrochemical products with high added value) in the country. They include: 
Tambov Industrial Park, Oka-Polymer Industrial Park, Togliattisintez Industrial 
Park, Tagil Chemical Industrial Park, Technopolis Khimgrad, NIKOCHEM 
Industrial Park and, with a certain degree of convention, Kamskie Polyany 
Industrial Park. Also. Grouping of chemical and petrochemical industries on the 
principle of value-added chain lengthening is carried out on the territory of SEZ 
Alabuga. The Taman Industrial Park project (Temryuk) provides for relatively 
short value-added chains at its initial stages, but plays a major role in 
strengthening our country's position in the global mineral fertilizer and ammonia 
market through the creation of a modern transport and logistics infrastructure. At 
present, the highest concentration of chemical and petrochemical industries is in 
the Volga (41%), Central (29%), Northwestern (10%) and Siberian (9%) federal 
districts. 

In terms of the prospective form of the chemical industry organization, the 
emphasis will be on stimulating its cluster development, including in the contours 
of the emerging petrochemical clusters (Volga, Western Siberia, Eastern Siberia, 
Far Eastern, Northwestern and Caspian clusters), but will not be limited to them. 
Clusters are a group of interconnected organizations concentrated in a certain 
territory - suppliers of products, infrastructure, research institutes, universities and 
other organizations that strengthen the competitive advantages of individual 
companies and the cluster as a whole. The main distinguishing feature of a cluster 
is its innovative orientation. Developed countries that have applied this strategy 
were able to provide GDP growth from 75% to 90%. [3] 

The Volga Federal District (41.0%) dominates in the regional structure of 
chemical complex production. In addition, a significant concentration of chemical 
and petrochemical production occurs in another four federal districts - Central 
(20.0%), Northwestern (14.0%), Siberian (12.0%) and Southern (8.0%) districts. 
The structure of the regional distribution of research centers, institutes and 
organizations differs slightly from the production one: the largest number of large 
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and medium research organizations, and institutions engaged in R&D in 
chemistry and chemical technology are located in the Central Federal District. 

The positive effect of cluster creation is confirmed by the following statistical 
data: 

 total revenue of cluster member enterprises from the sale of non-
resource products, for example, in the pharmaceuticals and 
biotechnology industry, in 2011 amounted to 45.5 billion rubles, and 
in 2016 already 156.6 billion rubles. The increase amounted to 
244%. 

 the volume of private investment in the development of production, 
development and promotion of new products in these sectors was 
RUR 27.2 billion in 2009-2011, and reached RUR 99.8 billion in 
2012-2016. The increase in the average annual volume amounted to 
220%. 

The structure of funding sources for the implementation of innovative 
territorial clusters development programs is interesting:  

 from the federal budget - RUR 47077 mln.;  
 from regional and local budgets - RUR 26385 mln.; 
 from extrabudgetary sources 75151 mln.;  
 total funding amounted to RUR 148613 mln. [2] 

RESULTS 

Analyzing the key projects of national importance implemented or planned 
to be launched by 2030 in the chemical industry, it should be noted that most of 
them are implemented as part of the Action Plan on import substitution in the 
chemical industry and are aimed at complete or partial abandonment of import 
purchases of a number of important chemical products. 

In general, all the listed projects can be classified according to the novelty 
and quality of the technologies offered, as follows: 

 radical technologies lead to the creation or formation of entirely new 
markets; 

 "disruptive" technologies enable the creation of a new product or 
technology with a unique architecture and value proposition 
structure; 

 large supporting technologies imply a transition to more efficient 
technologies, but within the company's traditional market; 

 small supporting technologies improve the product as part of 
incremental development and within one or more defined markets. 
[6], [8] 
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In the forecast period, up to 2030 in the chemical complex the 
implementation of both projects with radical technologies and with "disruptive" 
and supporting technologies is carried out. At the same time, each of them has 
more and less significant positive socio-economic consequences. 

In general, the analysis of key projects of national importance clearly shows 
both the tendency to improve existing technologies within certain markets and the 
development of promising radical technologies, the products of which will solve 
the problem of import substitution in the domestic market of a number of chemical 
products, but also to win a place in the world market for new domestically 
developed products. 

Currently, the production of superabsorbent based on acrylic polymers at 
OOO Gazpromneftekhim Salavat. This project refers to radical technologies. The 
new production of superabsorbent (40 thousand tons per year) is introduced in 
order to 100% import substitution. The project is also aimed at diversification of 
acrylic acid processing direction in the conditions of butyl acrylate market 
surplus. It is planned to launch the production facilities by 2023. 

An example of implementation of breakthrough technologies is a creation of 
production of ozone-safe refrigerants and mixtures on their basis in "GaloPolymer 
Kirovo-Chepetsk OOO"(LLC). It is planned to produce refrigerants on the basis 
of domestic vinyl chloride, which will lead to the reduction of production costs 
and expansion of the sales market. 

One of the directions in innovative activity of the mineral fertilizer industry 
is the creation of production of special compositions with a full set of macro- and 
microelements for greenhouse facilities and, first of all, for hydroponic 
greenhouses. Also in perspective, there will be an acute issue of creation of new 
productions for processing of large volumes of methanol and ammonia in the most 
deficient products (acetic acid, melamine, and carbamide resins, paraform etc.). 
[8] 

The main area of innovative activity in the paint and coating industry is the 
development and implementation of protective coatings, coatings with special 
properties, as well as multifunctional coatings. The spheres of application of the 
materials in demand are shipbuilding, pipeline construction, automotive industry 
and defense industry. Also in the future materials with a wide range of 
performance properties with multifunctional orientation will become widespread 
[7]. 

In the production of plastic products, technologies have been developed and 
will be introduced to produce products with specific properties to be used both in 
mechanical engineering, defense industry and automotive industry, as well as in 
the food industry (innovative packaging) and in the production of medical and 
hygienic products. The technological production of articles made of Raflon 
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material (modified polytetrafluoroethylene) for use in various engineering 
industries and production of breathing polyethylene film for food packaging, as 
well as production of hygiene items (diapers, feminine pads, etc.). The production 
of a smart sleeves, which will make it possible to repair pipelines without digging 
out and replacing pipes, which will significantly reduce costs and accelerate the 
repair of pipes in the housing and utilities sector and increase their service life, 
will be of crucial importance. [8] 

CONCLUSION 

Thus, the creation of innovative products at the enterprises of the chemical 
complex, mainly, will be carried out in the period of 2020-2025 according to the 
"Technological breakthrough" scenario. At the same time, it is necessary to note 
the great dependence of these productions on imported technologies. The key 
technologies necessary for the production of these products are at the level of 
design and technological work, prototypes and certification have been obtained 
for certain types. [8] The innovative breakthrough in the transformation of the 
chemical complex in basic chemical science requires the introduction of digital 
methods of data collection and processing and conducting experiments, primarily 
Big data technology and sophisticated mathematical modeling of the processes 
being studied. 
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