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Abstract. The transition of Russia’s economy from raw materials exporting model of development to the 

innovation model is a national priority, since it contributes to intensive and sustainable economic growth 

and reduces economic dependence on external markets. GDP growth rate of 75–90% in the developed 

countries such as the USA, Japan, Germany, the UK, France, and also in the newly industrialized countries 

of Southeast Asia and China, is achieved due to the “progress of knowledge” – the intellectualization of 

the main production factors. Due to this fact, the increase in the standard of living in Russia, as well as 

overcoming its technological and economic lagging behind the more developed countries is possible only on 

the basis of the increase in productivity, enhancement of Russia’s competitiveness in international markets 

of innovative products, modernization and sustainable development of industrial enterprises through 

the creation of new innovation capabilities and the extensive utilization of that which have already been 

accumulated. The manufacturing industry is a powerful driving force of innovation economic development, 

since this sector concentrates the main production of the most technologically sophisticated and knowledge-

intensive products with high added value. However, in the process of market transformations the products 

of domestic manufacturing enterprises have become much less competitive on international markets. 

There is a steady tendency toward the growth of imports and decrease of exports of enterprises of this 

sector. In this regard, the article identifies the factors that have the greatest influence on the development 

of innovation activities in the manufacturing industry. The author builds a multivariate regression model 

that determines the degree of influence of various socio-economic factors on the level of development of 

innovation activity in manufacturing. The paper proposes an organizational-economic mechanism for 

enhancing innovation in the manufacturing industry and increasing the competitiveness of the products 

of enterprises in this sector.

Key words: management mechanism, manufacturing industry, innovations, innovation activity, factor 

analysis, modeling.
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procedures  for  determining pr ior i ty 

research directions,  a  l ist  of  crit ical 

technologies, a method to develop and 

implement  sc ient i f i c ,  re search  and 

production programs of various levels 

and resource supply, technologies to use 

of obtained results, including problems to 

commercialize innovation and introduce 

inte l lectual  property  into  economic 

circulation [4].

Nowadays the Russian Federation has a 

certain legal framework, aimed at promoting 

innovative activity in the manufacturing 

industry. The government has developed 

and adopted the laws “On Science and 

State Scientific and Technological Policy” 

and “On Industrial policy in the Russian 

Federation”, approved the “Strategy for 

Innovative Development of the Russian 

Federation for the Period up to 2020” and the 

state programs “Development of Industry 

and Improvement of its competitiveness”, 

“Economic Development and Innovative 

Economy”. Similar legal acts, strategies, 

programs and roadmaps are adopted at the 

regional level.

The manufacturing industry is one of 

the drivers of innovative development of 

the economy; this sector concentrates the 

main production of most technologically 

sophisticated and knowledge-intensive 

products with high added value. A variety 

of technological conversions, focused on 

manufacturing industry enterprises, on 

the one hand, makes this sector a major 

source of innovative products, goods and 

services and, on the other hand, is a major 

consumer of a wide range of innovative 

developments.

The manufacturing industry (MI) con-

tributes to the country’s economic deve-

lopment greatly. In 2013 the enterprises of 

this branch provided almost 40% of GDP. 

The social significance is proved by the fact 

that it accounts for around 15% of the total 

employment in the economy (tab. 1).

In the period of market transformations 

Russia witnessed a process of development 

of the innovative activity management 

mechanism, particularly in the manufac-

turing industry.  This mechanism is a 

system with the following components: 

Table 1. Share of manufacturing in the economy of Russia, %

Indicator
Year

2013 to 2005, p.p.
2005 2010 2011 2012 2013

MI share in GDP 41.1 40.8 40.7 40.4 39.3 -1.8

Value of fixed assets 8.8 8.6 8.2 8.1 8.3 -0.5

Volume of export 17.3 16.4 16.3 16.4 16.6 -0.7

Number of employees 17.2 15.2 15.2 15.0 14.7 -2.5

Tax revenues to the budgets of all levels 13.8 17.5 17.4 18.0 н\д 4.2*

Investment 16.4 13.2 12.9 13.4 14.1 -2.3

* 2012 to 2005, in %.

Source: data of the Federal State Statistics Service of the Russian Federation. Available at: http://www.gks.ru.
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The priority directions and key objectives 

of the state support for innovative activity 

are defined in the “Strategy for Innovative 

Development of Russia up to 2020”, 

approved by the RF Government decree 

of December 8, 2011 no. 2227-p. The key 

indicators stipulated by this document are 

the following: 

– increase in the share of industrial 

enterprises engaged in technological 

innovation, from 10–15% to 40–50% in 

the total number of enterprises in industrial 

production;

– increase in the share of export of 

Russian high technology products in the 

total world export of high-tech goods from 

0.3 to 2%;

– increase in the share of innovative 

products in the total volume of industrial 

products, from 5–7% to 20–35%.

However, despite the efforts the pace 

of innovative activity development in the 

manufacturing sector remains very insuffi-

cient for achieving the Strategy indicators 

and turning this sector into an engine of 

innovation development of the country’s 

economy. First of all, this is confirmed 

by the extremely low growth rate of 

innovative activity of the manufacturing 

enterprises.

Although these enterprises made a 

s igni f icant  contr ibut ion ( in  2013 – 

nearly 72%) to the formation of the total 

vo lume of  innovat ive  products ,  the 

level of innovation activity did not ex-

ceed 13% in 2005–2013 and the share of 

innovative products in the total volume of 

shipped products amounted to 12% (for 

comparison, in the European countries 

the level of innovative activity of indu-

strial enterprises was much higher, for 

example in Finland – 52.5%, Germany – 

71.8%, France – 40.1%). This indicates 

a low interest of domestic manufacturing 

enterprises in innovation (tab. 2).

The low competitiveness of goods pro-

duced by the domestic processing complex, 

caused by the insufficient development of 

innovative activity, led to the fact that in 

2012 Russia accounted only for 0.3% of 

the world market of engineering products 

(fig. 1).

Table 2. Indicators reflecting the innovative activity development level

in the manufacturing industry of Russia

Indicator Year 2013 to 2005, 

p.p.2005 2010 2011 2012 2013

Level of innovation activity of MI 

enterprises, %
10.9 11.3 11.6 12.0 11.9 1.0

MI contribution to the total production of 

innovative products, %
84.8 79.7 62.1 68.7 71.8 -13.0

Share of innovative products shipped by 

MI in the total volume of shipped goods, 

performed works and services, %

7.0 6.7 6.8 9.6 11.6 4.6

Source: data of the Federal State Statistics Service of the Russian Federation. Available at: http://www.gks.ru
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This situation necessitates the impro-

vement of the existing mechanism to 

manage innovative activity in the manu-

facturing sector given the main factors 

influencing the development of innovation 

creation and implementation.

The identification of the factors having 

a great impact on the innovative activity 

development level in the sector under 

consideration is carried out on the basis of 

factor and correlation and regression ana-

lyses for the 2006–2013 period in all RF 

subjects (640 observation points).

The index reflecting the innovative acti-

vity development level in the manufacturing 

sector is chosen as an effective index. It is 

calculated by aggregating 4 indicators into 

the integral one:

1. Share of innovative products shipped 

by manufacturing enterprises, in the total 

volume of shipped products (this figure 

reflects the volume of innovative products, 

manufactured by the enterprises. High 

values of  this  ratio indicate that the 

enterprises of the manufacturing sector 

stimulate innovative activity and the diffu-

sion of innovation is rather the faster). 

2. Share of innovative products shipped 

by processing complex enterprises in the 

total volume of innovative products in the 

region (this figure also reflects the volume 

of innovative products, but it allows us to 

determine these enterprises’ contribution 

to the formation of the total volume of 

innovative products manufactured in the 

region).

China
16.6%

Germany
11.4%

USA
9.1%

Japan
8.2%

France
3.7%

Singapore
3.2%

Great Britain
2.5%

Netherlands
2.4%

Other countries
42.8%

Russia
0.3%

Figure 1. Share of the countries in the world export of machinery and equipment in 2012

Sources: International Merchandise Trade Statistics. Available at: http://comtrade.un.org/pb/CountryPagesNew.

aspx?y=2012; Eurostat. Available at: http://epp.eurostat.ec.europa.eu.
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3. Level of innovative activity of manu-

facturing enterprises (this figure allows us 

to estimate the degree of manufacturing 

industry’s involvement in innovation).

4. Volume of  innovative  products 

shipped by manufacturing enterprises, 

calculated per an employee (this indicator 

helps measure labor productivity in the 

production of innovative goods).

We have a sufficient statistical data base 

for 17 socio-economic indicators and can 

conduct quantitative and qualitative assess-

ments. They are singled out as dependent 

variables.

The correlation analysis reveals that 8 of 

the 17 selected indicators have a fairly close 

relationship with the innovative activity 

development level in the manu-facturing 

industry. The statistical factor analysis 

helps group these 8 indicators into 3 

components: financial (F), personnel 

(P) and manufacture (M). The financial 

component includes factors, such as a share 

of manufacturing enterprises’ expenditure 

on technological innovation in the total 

expenses on technological innovation; 

a share of investment in fixed capital of 

manufacturing enterprises in GRP; a ratio 

of average wages at manufacturing industries 

to average wages in the region’s economy. 

The personnel component includes factors, 

such as a proportion of employees engaged 

in research and development in the total 

number of economically active population; a 

number of protected titles for inventions and 

utility models per 10 thousand population; 

a share of population with higher education 

in the total employment in the economy; 

a number of organizations involved in 

research and development per 10 thousand 

population. The manufacture component 

includes only one indicator reflecting 

the degree of wear of fixed assets in the 

manufacturing industry.

We have a regression equation on the 

basis of the correlation-regression analysis 

of the resulting index (index, reflecting the 

innovative activity development in the 

manufacturing industry (IA
MI

) and the 

selected components (tab. 3). 

The quality of the obtained models is 

confirmed by the significant coefficients 

of multiple correlation and determination, 

as well as high values of F-tests. The 

regression equation coefficients prove that 

to the greatest extent the innovative activity 

development level in the manufacturing 

sector depends on the financial factors, 

which account for 27% of the variation 

(a share of personnel and manufacturing 

components accounted for 24% and 11%, 

respectively).

Table 3. Equation and its basic characteristic

Equation Model characteristics

IA
MI 

= 0.39 + 0.12 × F + 0.04 × P – 0.05 × M R
correlation

= 0.72; R2

determination
= 0.52; F(3.636)

F-test
= 227.5; p= 0.0000001;

IA
MI

 – a index, reflecting the innovative activity development level in the manufacturing industry; 

F – a financial component; – P a personnel component; M – a manufacture component.
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According to the mathematical de-

pendence, the increase in the innovative 

activity development level in the manu-

facturing industry can be achieved due 

to the growth of financial and personnel 

factors (the 1% increase in the financial and 

personnel components values involves the 

0.12 and 0.04 increase in the index reflecting 

the innovative activity development level in 

the manufacturing sector, respectively), 

and the reduction of adverse production 

factors (the 1% decrease in the manufacture 

component value involves the 0.05 increase 

in the index reflecting the innovative activity 

development level in the manufacturing 

industry). Taking into account the identified 

factors, we can conclude that the functioning 

of the organizational-economic mechanism 

should be aimed at boosting innovation 

activity in the manufacturing industry by 

creating conditions for the improvement 

and development of financial, personnel 

and production capacities (fig. 2).

The  main  goa l s  o f  the  proposed 

mechanism are the following: enhancing 

i n n ova t i ve  a c t i v i t y,  i m p r ov i n g  t h e 

competitiveness of goods produced in 

the studied industry. The formation and 

implementation of this mechanism is 

carried out by the federal, regional and 

municipal authorities on the basis of the 

relevant normative-legal acts in the field 

of innovation.

The structure of the mechanism to 

manage innovative activity in the manu-

facturing industry includes 4 blocks.

The first block is devoted to the financial 

support of innovative activity. It presupposes 

the study of financial resources that can be 

involved in the innovation process, terms 

and conditions of their mobilization, as well 

as the analysis of possible ways of their use.

The second block – legal support – is 

designed to form a legal basis and a favo-

rable institutional framework to conduct 

innovative activity.

The third block includes information 

support. It is directed to provide a manage-

ment subject with relevant and reliable 

information that will facilitate reasonable 

and timely management of innovation 

creat ion and implementat ion in the 

manufacturing industry.

The fourth block – organizational 

support – is aimed at creating the insti-

tutional structures required for initiation, 

development and monitoring of innovation 

management in the manufacturing industry.

We propose to use economic methods of 

direct  (concessional  lending; budget 

funding; grants; interest-free loans; price 

compensation; provision with public 

orders) and indirect impact (preferential 

taxat ion;  res t ructur ing  o f  debt  and 

enterprises’ payments; property support 

for innovators; regulation of prices and 

tariffs; financial support for the training 

and retraining of personnel; risk insurance, 

modernization loans), organizational 

(creation of specialized structures for the 

interaction between innovative activity 

participants), planning (development of 

strategies, programs and roadmaps for 

the development of innovative activities), 

legal (improvement of the regulatory 

framework), administrative (development of 
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the implementation process, examination, 

licensing and innovative project monitoring) 

and informational methods and tools 

(formation of the system of consulting 

services provision and the database of 

innovative projects).

The use of targeted support is the key 

direction to improve the methods and tools 

of the organizational-economic mechanism 

of innovative activity management in the 

manufacturing industry. It has regard to 

the degree of enterprises’ involvement in 

the innovative activities. This approach will 

help guarantee the integrated (financial, 

personnel, production) support for deve-

lopment, implementation and promotion 

of innovative products at all stages of the 

innovation cycle (tab. 4).

Table 4. Proposals to improve methods and tools of innovative activity 

management in the manufacturing industry according to the degree of enterprises’ 

involvement in the creation and implementation of innovation

Level of MI enterprises’ 

involvement in IA*

Content of the methods 

and tools of innovative activity management

MI enterprises having a full 

innovation cycle

1. Assistance in certification of innovative products in order to promote them on the world market.

2. Provision of MI enterprises with a state order.

3. Guarantee of tax incentives for innovative products export.

4. Conduct of marketing research in potential markets for innovative goods produced by MI enterprises.

5. Creation and development of the information portal that will host information about 

commercialization and support for innovative products promotion to the world market.

6. Publication of catalogues containing information about major innovative goods produced by MI 

enterprises (in Russian and English).

MI enterprises having at least 

half of the innovation cycle

1. Provision of tax incentives (investment tax credit, modernization credit) and interest rate subsidies 

on loans to MI enterprises OP engaged in innovative developments.

2. Maintenance of a database containing the information on provision of MI enterprises engaged in 

innovation activities with loans 

3. Organization of participation of MI enterprises employees in business missions abroad.

4. Assistance in the formation and development of innovation consortia.

5. Consultancy support for obtaining public and bank financial resources to implement innovative 

projects.

6. Consulting services in the field of commercialization and international patenting of innovative 

products.

7. Creation and development of the Centre for innovative development of the industry

MI enterprises having one 

stage of the innovation cycle 

or not involved in the process 

of creating and implementing 

innovation

1. Creation of centers for collective use of equipment necessary for the implementation of innovation.

2. Provision of tax incentives (investment tax credit, modernization credit) and interest rate subsidies 

on loans to MI enterprises OP engaged in innovative developments.

3. Establishment and development of the center for applied qualifications.

4. Creation of a single information portal that contains information about the state measures to support 

innovative activity in the manufacturing sector.

5. Assistance to MI enterprises in the interaction with innovation infrastructure objects.

6. Organization (on a regular basis) of cooperation with institutions promoting the process of 

innovation creation and implementation in MI enterprises: Foundation for Assistance to Small 

Innovative Enterprises in Science and Technology; Industry Development Foundation; Investment Fund 

of the Russian Federation.

* IA – innovative activity
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The center for innovative development 

of the industry is one of the priority tools 

aimed at enhancing innovative activity in 

the manufacturing industry (fig. 3). Unlike 

other innovation infrastructure structures 

(a center for applied qualifications, a 

center for collective use, an engineering 

center,  a technology transfer center, 

etc.) it helps, first, provide the integrated 

( f i n a n c i a l ,  p e r s o n n e l ,  o p e r a t i o n a l  ) 

support to the manufacturing industry 

for the development, implementation and 

promotion of innovation products on the 

market at all the stages of the innovation 

cycle; second, ensure the interaction of all 

participants of innovative activity within 

a single organizational structure; third, 

consider the degree of the manufacturing 

industry’s  involvement in innovative 

activity.

The creation and development of the 

Centre should be financed from federal and 

regional budgets and enterprises’ funds. 

According to the RF Government Decree of 

Figure 3. Model of the functioning of the center for innovative development of the industry

enter for innovative development of the industry 

Elaboration of training programs, 
their methodological support 

and expertise
Organization of training activities 

(seminars, trainings)
Organization of the training process  
(retraining and advanced training ) 

of MI enterprise employees 

Personnel support

Resource (financial and operational) support

Collection of information about 
equipment necessary for MI 

enterprises engaged in innovative 
activity

Purchase and placement 
of equipment

Provision of MI enterprises with  
access to high-tech equipment

Collection of information about 
measures to support MI 

enterprises engaged in innovative 
activity

Creation of a single database 
containing information about 

measures to support innovative 
activity

Consulting services 

Informational support
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April 15, 2014 No. 316 “On Approval of the 

State Program of the Russian Federation 

“Economic Development and Innovative 

Economy” (Subprogram 5 “Promotion of 

Innovation” and Subprogram 7 “Personnel 

for Innovative Economy”), the necessity to 

elaborate and develop complex mechanisms 

to support innovation at all stages is one of 

the priorities. The state program “Economic 

Development of the Vologda Oblast for 

2014–2020” (subprograms “Development 

of Certain Sectors of the Economy and 

Enhancement of Competitiveness” and 

“Science and Innovation in the Vologda 

Oblast”) stipulates the creation of condi-

tions for modernization and innovative 

development of the region.

The effect from the Center’s activities 

is calculated on the basis of indicators, 

such as: a number of innovation develop-

ments in partnership with the Center for 

innovative development; a number of 

innovation developments implemented 

in the region’s manufacturing industry in 

partnership with the Center for innovative 

developments; a number of those under-

gone training in the total  number of 

those who need training and reeducation; 

efficient use of borrowed and available 

resources;  relevance of  the Centre’s 

methodological support for the learning 

process of innovative activity participants; 

a degree of wear of the basic production 

assets of the enterprises – members of the 

Centre; a number of protected titles for 

inventions and utility models, obtained by 

the Center members.

Thus, the problems of innovative activity 

development in the manufacturing industry 

are the following: shortage of financial 

resources, unattractiveness of the sector for 

investors, difficulty of obtaining borrowed 

funds, a high degree of wear of fixed assets, a 

lack of highly qualified specialists and a lack 

of consistency between innovative activity 

participants. Thus, the federal and regional 

authorities should focus on provision of 

comprehensive support to manufacturing 

enterprises and use economic, organizational 

and informational tools for it. It is necessary 

to guarantee targeted support for the 

manufacturing sector, taking into account 

the extent of their involvement in innovation 

and the socio-economic factors influencing 

the process of creation and introduction of 

innovation in the sector.
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