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AbstractArctic regions are the most important raw 

material base for the further development of the Russian 

economy but industrial production located there operates in 

adverse climatic conditions and the nature is extremely 

vulnerable to production waste pollution. In this regard it is 

very important to consider the current state and prospects of 

innovative activities of the industry. The paper considers the 

method of identifying the interrelation between the rates of 

economic growth of production in the regions of the Federation 

and its innovative activities based on a quantitative 

determination of the extensiveness and intensity of growth and 

the determination of the possibility of innovative development. 

At the same time an increase in the level of innovative activities 

should lead to a simultaneous increase in material efficiency, 

capital efficiency, and labor productivity. The dynamics of the 

rates of extensiveness and intensity of economic growth in all 

four regions of the Arctic for the period 2005-2016 over three 

separate types of industrial activity is shown. It is noted that 

economic growth in all regions was predominantly extensive. 

The intensive type of growth was only in certain regions in 

certain years of the analyzed period. It was determined that in 

order to increase the level of innovative activities of the 

industry government support is needed in the form of forming 

and implementing an appropriate incentive system including 

the “quasi-self-financing” of innovative activities. 
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I. INTRODUCTION 

Arctic regions of Russia are the basis of its further 
economic development since the main part of the mineral and 
energy resources concentrated there have been developed in 
a large industrial scale for several decades [1, 2, 3]. 
Accordingly, an industrial infrastructure, which is the basis 
for the development of new promising deposits usually 
located in remote and inaccessible areas, has already been 
created in these regions. However construction and 
commercial operation of new industrial enterprises have to 
be carried out in harsh climatic conditions. As a result 
investment and operating costs for the extraction and primary 
processing of the resources increase significantly [4, 5, 6]. At 
the same time the growth in the scale of industrial 
development of resources increases the pressure on the 
environment, which is extremely sensitive to industrial waste 
pollution, while most of the indigenous peoples live in the 
Arctic regions. Accordingly, the need to protect the 

environment is exacerbated. [7, 8, 9]. Thus, first of all, in the 
Arctic regions a significant modernization of industrial 
production with an increase of the level of its innovative 
activity [10, 11, 12], which should improve the efficiency of 
production resources use (material, labor and fixed capital) 
and ensure the transfer of these regions to an intensive type 
of development is needed. However this raises a number of 
questions. First, how to practically determine the type of 
economic development of each region of the Federation 
(extensive, intensive, mostly extensive or intensive, etc.). 
Second, how the regions developed (intensively or 
extensively) in the previous period of time. And, third, what 
is necessary to implement for the authorities and 
administrations of the state and regions to increase the level 
of innovative activities of economic development. Search for 
possible answers to the questions posed is the aim of the 
paper. 

II. MATERIALS AND METHODS 

From the point of view of the classical economic theory 
of a market economy it is clear that with extensive 
development any economic system including the economy of 
a region of the Federation will use an increased amount of 
the necessary economic resources grouped into production 
factors — labor, capital and land (natural resources) in order 
to improve the development results. At the same time in the 
structure of the produced social product value of a region 
(regional turnover) the share of economic resources used 
does not change and the gross regional product (GRP) in 
each individual region if it does not change the structure of 
the economy increases proportionally to the increase in 
regional turnover. Accordingly with an intensive type of 
economic growth an increased result is achieved by using the 
previous volume of economic resources or reducing it, so the 
structure of the social product value of a region should 
change, but how? 

From the point of view of the state and the regions the 
intensive type of economic growth is determined by the 
increase of the share of GRP in the turnover of the regions 
but this share may increase for various reasons. 

Theoretically there are two possible variants of intensive 
type of economic growth depending on increasing the 
efficiency of using certain types of economic resources or all 
three types of resources together. One of the variants is a 
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material-saving option where the share of GDP in the 
structure of the regional social product increases due to an 
increase of material efficiency level due to a more rational 
use of material resources. If this does not reduce the 
effectiveness of other types of resources - labor and fixed 
capital and the share of other costs does not change, then the 
share of profits from economic activity increases and in this 
case the interests of the state, region and business completely 
coincide. This variant is possible with the improvement of 
the existing production technology and a corresponding 
reduction of the consumption rates of material resources. 
However at the same time the growth potential of material 
efficiency is limited. For the substantial increase of the 
material efficiency it is necessary to introduce new 
technologies into production that is to increase the level of 
innovative activity through the introduction of technological 
innovations. 

In the second variant of intensive economic growth the 
productivity of fixed capital increases that is the level of 
capital efficiency increases that reduces the share of 
depreciation charges in the structure of the regional social 
product. At the same time the share of profit increases due to 
the concomitant growth of labor productivity. However a 
business loses a part of its own financial resources due to a 
decrease of the depreciation charges volume which unlike 
increasing profits is not taxed and the released production 
personnel in the region may not be provided with additional 
jobs. In such variant of intensive economic growth new 
technologies can simultaneously reduce the material intensity 
of products and increase the level of capital efficiency and 
labor productivity what is generally in the interests of the 
state, regions and enterprises. Moreover a significant 
reduction of material intensity allows reducing 
environmental pollution by industrial waste. 

The above mentioned theoretical considerations make it 
possible on the basis of statistical data analysis of the of the 
region economy development of the Federation to proceed to 
the practical definition of types of economic growth. To do 
this for each year of the analyzed period of time it is 
necessary to calculate the cost structure of the region social 
product that is its turnover. First in the volume of turnover 
the share of GRP is calculated and then using data on the 
movement of fixed assets the productivity of fixed assets that 
is capital efficiency (CE) is determined. If the share of GRP 
in the analyzed period does not change or decrease in 
comparison with the same previous period of time then the 
regional economy developed in an extensive inefficient way 
that is economic growth, if there was an increase in turnover, 
corresponded to an extensive type. In the opposite case when 
the share of GRP in the regional turnover grows, the 
economic growth will be intensive even if the growth rates of 
the regional turnover are zero or even if they somewhat 
decrease. If at the same time the level of capital efficiency 
increases then intensive economic growth will correspond to 
a more preferred second variant. 

In real conditions economic growth is most often mixed 
that is extensively-intensive so it is desirable to determine the 
prevailing type of growth. To do this it is need to calculate 
the value of the change coefficient of the regional GRP in the 
analyzed period of time compared to the previous period and 
then divide it by the change coefficient of the region turnover 
for the same period of time which reflects the extensiveness 

of economic growth. Accordingly the resulting value will 
reflect the rate of intensity of economic growth. A 
comparison of these values indicates the predominant type of 
growth. 

III. RESULTS AND DISCUSSION 

The economy of all regions of the Arctic is primarily of a 
raw material nature and is based on industrial extraction and 
primary processing of mineral and energy resources. 
Accordingly intensification of the innovative activities of the 
industry should have a predominant effect on the rates of 
intensive economic growth of the regions and thereby 
contribute to an increase in the growth rates of their GRP. 
Table 1 shows the data of calculations based on the use of the 
methodology mentioned above on the rates of the economic 
development of industry in all regions which are 
geographically fully included into the Russian Arctic zone 
including the division into separate types of industrial 
activities. 
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TABLE I.  THE COEFFICIENTS OF ECONOMIC GROWTH RATES OF THE INDUSTRIAL PRODUCTION TYPES IN THE ARCTIC REGIONS
 1 

Regions Indicators 
2010 to 

2005 

2011 to 

2010 

2012 to 

2011 

2013 to 

2012 

2014 to 

2013 

2015 to 

2014 

2016 to 

2015 

Nenets Autonomous District, total 
keg 3.45 1.07 0.97 1.10 1.05 1.08 1.29 

keeg 3.66 1.11 1.04 1.03 1.06 1.10 1.20 

Including mining keg 3.45 1.07 0.97 1.10 1.05 1.08 1.30 

 keeg 3.67 1.11 1.03 1.03 1.03 1.07 1.16 

 kieg 0.94 0.96 0.94 1.07 1.01 1.01 1.12 

 kce 0.60 1.01 0.86 0.97 0.92 0.92 0.83 

Processing industries keg 2.18 1.13 1.42 1.10 1.06 1.18 1.17 

 keeg 3.33 0.74 1.36 0.95 5.30 2.15 1.80 

 kieg 0.65 1.54 1.05 1.17 0.20 0.56 0.64 

 kce 1.59 0.72 1.13 0.55 5.65 1854 0.02 

Production and distribution of electricity, gas and water keg 3.26 1.20 0.70 1.42 1.30 0.97 1.17 

 keeg 3.38 1.09 1.13 1.28 1.16 0.99 1.28 

 kieg 0.96 No data No data 1.11 1.12 0.98 0.91 

 kce 0.66 No data No data 1.10 1.08 0.90 1.22 

Murmansk Region, total 
keg 1.61 1.14 0.96 1.08 0.92 1.26 1.09 

keeg 2.03 1.12 1.04 1.05 1.06 1.20 1.08 

Including mining keg 2.47 1.38 0.93 1.21 0.70 1.47 1.22 

 keeg 2.31 1.33 0.95 1.18 0.88 1.29 1.17 

 kieg 1.07 1.04 0.99 1.03 0.80 1.13 1.04 

 kce 0.95 0.48 0.88 1.11 0.73 1.14 1.08 

Processing industries keg 1.21 0.97 0.94 0.89 1.21 1.10 0.89 

 keeg 1.94 0.98 1.10 0.92 1.29 1.22 1.00 

 kieg 0.62 0.98 0.85 0.97 0.93 0.91 0.88 

 kce 1.57 0.87 1.05 0.84 1.17 1.13 0.94 

Production and distribution of electricity, gas and water keg 1.73 1.04 1.08 1.12 1.03 1.16 1.15 

 keeg 1.86 1.12 1.07 1.10 0.98 1.02 1.10 

 kieg 0.93 0.93 1.01 1.02 1.06 1.14 1.05 

 kce 1.06 0.78 1.02 0.93 0.72 1.15 1.13 

Yamalo-Nenets Autonomous District, total 
keg 1.41 1.24 1.32 1.17 1.12 1.23 1.07 

keeg 1.63 1.22 1.30 1.17 1.10 1.25 1.10 

Including mining keg 1.38 1.24 1.33 1.16 1.12 1.23 1.08 

 keeg 1.53 1.20 1.33 1.18 1.09 1.18 1.11 

 kieg 0.90 1.03 1.00 0.98 1.03 1.04 0.97 

 kce 0.61 143.85 0.00 1.08 0.98 1.04 0.75 

Processing industries keg 1.15 1.05 1.35 1.35 1.17 1.61 0.97 

 keeg 2.63 1.37 1.18 1.10 1.24 1.88 1.09 

 kieg 0.44 0.76 1.14 0.97 1.01 0.85 0.89 

 kce 0.65 0.55 1.86 1.23 0.28 6.90 0.06 

Production and distribution of electricity, gas and water keg 2.83 1.24 1.03 1.33 1.07 0.91 1.15 

 keeg 2.46 1.08 1.16 1.19 1.02 0.98 1.14 

 kieg 1.15 1.14 0.89 1.12 1.05 0.93 1.00 

 kce 0.74 0.97 1.05 1.19 0.70 0.90 0.54 

Chukotka Autonomous District, total 
keg 6.99 1.14 0.97 0.93 1.45 1.19 1.11 

keeg 6.70 1.04 0.95 1.08 1.59 1.19 1.08 

Including mining keg 16.07 1.25 0.93 0.86 1.64 1.22 1.12 

 keeg 13.40 1.09 0.89 1.02 1.83 1.20 1.09 

 kieg 1.20 1.15 1.05 0.84 0.90 1.02 1.02 

 kce 1.04 1.00 0.76 0.65 1.53 1.21 0.80 

Processing industries keg 2.37 0.77 0.34 0.97 1.27 2.26 1.04 

 keeg 0.71 1.24 0.81 1.10 0.97 1.12 0.83 

 kieg 3.33 0.62 0.42 0.88 1.31 2.02 1.25 

 kce 0.01 1.24 0.81 1.08 1.64 0.83 0.76 

Production and distribution of electricity, gas and water keg 2.91 0.87 1.17 1.16 1.01 1.02 1.10 

 keeg 2.37 0.81 1.41 1.33 0.84 1.08 1.03 

 kieg 1.23 1.07 0.83 0.87 1.20 0.95 1.07 

 kce 1.06 0.73 1.37 0.94 0.81 1.02 0.98 

                                                           
1 keg – general rates of economic growth; keeg – rates of extensive economic growth; 

 kieg – rates of intensive economic growth; kce – growth rates of capital efficiency. Calculations were performed according to 

the data from the annual statistical collections “Regions of Russia. Socio-economic indicators”. 
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The estimated data show that the situation with the 
innovative activities of the economy development of the 
Arctic regions is extremely unfavorable although the rate of 
extensive industrial development is high and sustainable in 
the analyzed period of time. Practically in none of the four 
regions the industry in all three types of activities has not 
developed innovatively with the exception of individual 
years in certain types of activities. As a result it can be stated 
that without substantial state support for increasing the 
innovative activities of industrial production. Economy of the 
Arctic regions will continue to develop extensively and 
therefore with low productivity and high level of 
environmental pollution. One of the variants for such support 
may be the use of the “quasi-self-financing” of innovative 
activities in the public-private partnership system [13]. For 
this it is desirable to carry out a more detailed study of the 
variants for the development of the regional economy based 
on the use of the investment and innovation analysis [14. 15], 
which allows to carry out a cost assessment of the 
expediency of introducing technological innovations in the 
relevant period of time with the calculation of the required 
amount of investment. 

IV. CONCLUSION 

1. Economy of the Arctic regions is predominantly of a 
raw material nature and therefore economic growth in these 
regions is mainly due to industrial production, which in the 
period of 2005-2016 was mainly of an extensive type. 

2. To increase the level of innovative activities of 
industrial production in the Arctic regions of Russia through 
the introduction of technological innovations the government 
support is needed in the form of the formation of an 
appropriate incentive system including in “quasi-self-
financing” of innovative activities. 
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