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In view of its specific natural and climate condi-
tions, the development of the Russian Federation’s
Arctic territories require high-quality investment sup-
ported by the use of innovative technologies. Given
the costliness of the Arctic mega project, its develop-
ment must be consistent and coordinated. However,
many Arctic development projects have limitations.
For example, as shown in [1, p. 73], “The cycle and
focus of infrastructure development plans (including
those involving waterborne vehicles) reveal a lack of
synchronization and coordination between relevant
public entities, including the units and subdivisions of
the Defense Ministry and other national security,
defense, and law-enforcement agencies, as well as pri-
vate businesses. The lack of coordination duplicates
the costs incurred by the implementation of similar
works.” Furthermore, the related analytical studies
contain “information gaps that are due to the scatter-
ing of information across a broad range of organiza-
tions” [2, p. 416]. Therefore, several content and tech-
nical limitations entailed by the lack of systematized
data must be resolved in order to study the economic
development of the Russian Arctic zone” [2, p. 416].

Previously, we introduced a holistic approach to
the economic study of the Arctic [3] and explored
issues related to the qualitative assessment of various
interrelated (economic, technological, and other) fac-
tors that underpin the development of the country’s
Arctic territories. We also investigated interrelated
innovation and investment factors based on the exam-
ple of the Omsk cluster. At the current stage, we con-

sider it relevant to evaluate the economic and techno-
logical effects of investment and innovative techno-
logical activities pursued by machine-building
industries that operate in the Arctic territories of the
Russian Federation, as well as in regions that offer
innovative technological support for the development
priorities in line with a basic legal act that regulates the
development of the Russian Arctic zone.2 The object
of the study is the efficiency of investment and inno-
vative technological activities pursued by the regions
that take part in the Arctic Development Program of
the Russian Federation.3 The subject of the study
involves the methods and tools applied to analyze and
model the effects associated with the investment and
innovative technological factors that affect the develop-
ment of the manufacturing industries taking into consid-
eration the priority development of the machine-build-
ing sector for implementing this program.

Since the main focus of this study is the develop-
ment of manufacturing and machine-building indus-
tries, it is necessary to establish a set of specific criteria
in order to select the regions included in the research
scope.4 These criteria can be as follows:

1 This study was supported by the Russian Science Foundation,
project no. 14-38-00009 “Targeted Program-Based Manage-
ment for the Complex Development of the Arctic Zone of the
Russian Federation” (implemented by Peter the Great
St. Petersburg Polytechnic University).

2 The Arctic Development and National Security Strategy of the
Russian Federation through 2020, approved by the President of
the Russian Federation February 8, 2013: Chapter III, Para-
graphs 12а, 12с, 12e–g, 12j, 12m, 12p; Paragraphs 14а, 14c, 14d;
Paragraph 15а–15c; Paragraph 18e.

3 State Program of the Russian Federation “Social and Economic
Development of the Russian Federation’s Arctic Zone through
2020,” approved by the Government Decree of the Russian
Federation of April 21, 2014, no. 366. (www.pravo.gov.ru of
April 24, 2014).

4 The development of criteria was informed by data on regional
companies accessed through the Interfax System for Profes-
sional Analysis of Markets and Companies.URL: www.spark-
interfax.ru.
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1. arctic regions with a high capacity for innovative
technological development;

2. regions with a high capacity for innovative tech-
nological development that are partly based in the
Arctic zone;

3. regions with a high capacity for innovative tech-
nological development, which among other things, is
associated with the activity of large machine-building
enterprises specialized in the Arctic related works,
e.g., Leningrad oblast, which operates the second
largest manufacturing complex in Russia and accounts
for the largest investment into fixed assets in the
Northwest Federal District, as well as Omsk oblast,
which hosts a variety of machine-building companies
that produce the equipment for use in the Far North;

4. regions for which participation in the Arctic pro-
gram is underpinned by logistic (Vologda oblast) and
machine-building factors (e.g., Novgorod, Pskov, and
other areas where engineering has an important eco-
nomic role and the competitiveness of manufactured
products is proven by the export growth [4]);

5. regions that are involved in interregional integra-
tion, which is supported by the investment and inno-
vation programs that target the development of the
Arctic zone due to their geographic location, the exis-
tence of the common transport infrastructure, eco-
nomic partnerships with the Arctic areas, and poten-
tial labor mobility.

In accordance with the established criteria, we
identified a sample of regions in order to explore the
economic and technological effects generated by the
investment and innovative technological activity focused
on the development of the Arctic zone (Table 1). Of all
the regions in the Arctic zone, Nenets and Chukotka
Autonomous Districts are not included in the sample,

as the innovative technological capacity of these terri-
tories is limited by the insufficiently developed local
machine-building sector.

The sample of regions excludes St. Petersburg, the
largest region that accounts for a 43–45% share of
GRP generated by the Northwest Federal District.
Russia’s largest regions with strong scientific and
industrial capacity, such as Moscow, Moscow oblast,
and St. Petersburg, must participate in investment and
innovation programs for the development of the Arctic
zone. However, the economic size of these regions is
too large for separate analysis and the quantification of
the effects generated by solving the tasks related to the
development of the Arctic zone, which is limited by
the available statistical data.

Participation in the investment and innovation
programs that support the development of the Arctic
zone must fuel the industrial capacity of the North-
west Federal District based on the growing output of
the main products manufactured by processing indus-
tries, such as steel industry in Vologda oblast,
machine-building in Vologda, Novgorod, and Pskov
oblasts, and chemical industry in Novgorod oblast).
The geographical proximity of these regions promotes
labor mobility (e.g., shift-based work). The expanded
cooperation between industrial enterprises and the
development of transport communication networks
generate a multiplier effect, which is important for the
socio-economic development of these regions.

Thanks to the elaboration of methods for evaluat-
ing the impact of the innovative component on the
production and investment efficiency of the manufac-
turing sector, it is possible to expand a set of criteria
and indicators that are applied for analyzing innova-
tive activity. In this context, it is important to identify

Table 1. Sample of regions that can support the innovative technological development of the Russian Federation’s Arctic
zone

Region
Criteria applied to define the composition of the regional sample

1 2 3 4 5

Arkhangelsk oblast + +
Vologda oblast + +
Karelia +
Komi +
Leningrad oblast + +
Murmansk oblast +
Novgorod oblast + +
Pskov oblast + +
Yamalo-Nenets Autonomous District +
Khanty-Mansi Autonomous District +
Krasnoyarsk krai + +
Omsk oblast +
Sakha (Yakutia) +
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the indicators that characterize the dependence of the
efficient functioning of enterprises, industries, and
sub-sectors on the degree of investment and innova-
tion activity. A special place in the system of analytical
indicators belongs to performance indicators that
show the extent to which the performance of eco-
nomic agents satisfies specific criteria. Based on the
changes in the indicator values, it is possible to capture
the shift in the agent’s operations and assess the poten-
tial impact of positive or negative trends. The causes of
the agent’s evolving operational parameters can be
analyzed based on a set of units that correspond to ele-
ments of the indicator.

The following indicators that describe the impact
of the factors for developing the Arctic zone were
selected to assess the effects:

technological factors, including
—investment growth and the performance of inno-

vative activity,
—the growing impact of machine-building on the

triggering of positive effects for regional development;
competitiveness factors, including
—the growing contribution of the region’s foreign

economic activity to producing positive effects in
regional development;

integral (cumulative) effects, including
—the growing contribution of the manufacturing

sector to regional development,
—positive macroeconomic dynamics.
The elaboration of analytical and forecast procedures

for evaluating innovative and technological development
relies on the use of regional social and economic
development statistical data compiled by the Russian
Federal Statistics Service (Rosstat) [4, 5]. Some infor-
mation is presented based on the type of industry or
economic activity. However, taken on its own, this
data may not necessarily clarify the level of innovative
technological development or the efficiency of labor
and capital resources. Therefore, as part of this study,
we elaborated a set of indicators that measure the
degree and pace of regional innovation and technolog-
ical development. A detailed example of how this
approach is used for a forecasting and analytical sys-
tem applied to calculate the effects of the innovative
factor at the level of different sectors (economic activ-
ities) is provided in [6].

RESEARCH METHODS
Regional development is evaluated based on a set

of indicators that describe the phenomena under study
in accordance with the proposed criteria. The assess-
ment system relies on a set of aggregate indicators that
characterize the phenomenon. Indicators are evalu-
ated in terms of the level achieved both statically (static
indicators) and dynamically (dynamic indicators).

The analysis of static indicators is performed using
a linear scaling method applied in interregional and
other domestic and international studies [7, 8]. This
method has allowed us to conduct a study based on a
set of indicators that describe the region according to
the related criterion but are disparate within a single
formalized index, as well as to reduce the impact of
market factors (e.g., price).

Specific features of industrial innovative develop-
ment define the parameters of analytical studies on
selected areas of investment and innovation. If the
purpose of the analysis is to assess the intensity of the
investment and innovation activity within a certain
timeframe, it is appropriate to make most analytical
assessments, including those based on indictors,
according to the annualized average. This approach to
the economic analysis of innovative activity is justified
by the need to consider the time lag between the initial
stage of innovation and the effects of innovative activ-
ity. The economic dimension of the innovation study
involves a comparison between the volume of funding
at the initial stage and various indicators of industrial
performance at the final stage. Clearly, the evaluation
of yearly innovation activity is only relevant for fast-
tracked projects.

Furthermore, the appropriate use of average annu-
alized analytical data is underpinned by high f luctua-
tions of the baseline indicators. For example, funding
for individual areas of innovative activity can be
unevenly distributed over the years. Therefore, the
evolution of indicators is often marked by alternating
yearly peaks, sharp declines, and periods of stabiliza-
tion. In this case, the annual figures are not suffi-
ciently informative, as they only demonstrate a lack of
stable dynamics. Therefore, the usefulness of these
indicators for drawing any conclusions or performing
a comparative analysis of innovative development is
quite limited. These limitations can be overcome by
using annualized average indicators.

The analysis of static indicators relies on the appli-
cation of the linear scaling method to each average
annualized indicator being studied. The combination
of the obtained linear scaling coefficients is used to
calculate the arithmetic average for each region.

The investment and innovative activity determines
the main factors of development and generates the
related economic effects that support the regional
development. Therefore, the method of evaluating the
efficiency of investment and innovative activity is used
to explore the dynamic indicators of development [6].

The aggregate indicator ω is applied to evaluate the
efficiency of regional investment and innovative activ-
ity based on a set of performance indicators that mea-
sure the impact of the investment and innovative fac-
tors as follows:

=

ω = ∑
1

,
m

j

j

T m
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where  is the average annual of growth of the indica-
tor j, which refers to the performing impact of the
investment and innovative factors, and m is the num-
ber of performance indicators applied to establish the
aggregate indicator for the efficiency of innovative
activity.

The period of study spans two periods, i.e., 2005–
2009 and 2010–2014. Changes in the aggregate values,
which are calculated for the static and dynamic indica-
tors, may have different vectors. The static parameter
values are calculated using the linear scaling method
and depend on the degree of variations for each ana-
lyzed indicator, i.e., a shift in the integral assessment
requires a significant change in the regional indicator
not only in relation to the preceding period, but also
with regard to the variations in this indicator for the
entire group of regions.

The estimated static indicators provide the com-
parative characteristics of the impact of the technolog-
ical factor and the competitiveness factor as well as of
the cumulative effect for a set of regions under study.
An increase in the aggregate regional indicator calcu-
lated for a set of linear scaling values indicate some
positive changes in the region triggered by the explored
factors.

Indicators that allow one to exclude the impact of
the price factor on the growth rate are applied to assess
the efficiency of the investment and innovative activ-
ity. Changes in the efficiency values calculated for

jT dynamic in1dicators can only be established based on
the regional growth rate, regardless of the changes in
the indicators for other regions. In this case, while cal-
culating the aggregator indicator as an arithmetic aver-
age of the initial values, a significant increase in one of
the initial indicators can be leveled through a decrease
in the values of other indicators.

ANALYSIS OF INVESTMENT ACTIVITY
The comparative analysis of the regional invest-

ment activity was performed based on nonfinancial
investment. Volume, structure, and other dynamic
characteristics of investment activity were selected for
the object of study. The statistic indicators and specific
indicators that we suggested to use to identify the
innovative component within investment activity were
applied to obtain the integral estimates of investment
activity (Table 2).

The regions included in the study significantly vary
in terms of the volume of investment. The total vol-
ume of investment in fixed assets in the Khanty-Mansi
and Yamal-Nenets Autonomous Districts accounts
for nearly half of investment for the entire group of
regions. Arkhangelsk and Leningrad oblasts as well as
Krasnoyarsk krai account for nearly one third of total
investment. Pskov, Novgorod, and Murmansk oblasts,
as well as Karelia, are regions with low levels of invest-
ment activity compared to the country’s average. Inte-
grating the components of innovative activity in our

Table 2. Key indicators applied for the analysis of investment activity

* The definition of innovative capacity is provided in [6], p. 49.

Indicator Content value of the indicator

Form of presentation within the integral 
assessment

Average annualized 
values (static 
indicators)

Average annualized 
growth rate

Relative share of invest-
ment in fixed assets
in national-level indica-
tors

Characterizes the level of investment activity in rela-
tion to other regions of the Russian Federation; this 
dynamic indicator allows one to assess a relative 
change in the investment activity and attractiveness 
of a region

+ +

Ratio of gross savings
and GRP

Allows assessing the investment component in the 
use of GRP and characterizes the investment activity 
of the region

+ +

Index of physical vol-
ume of investment in 
fixed assets

Characterizes the dynamic regional investment activ-
ity in terms of investment in fixed assets

− +

Innovative capacity of 
investment*

Allows assessing the innovative technological com-
ponent in the structure of nonfinancial investment; 
dynamically reflects the growth of expenditures on 
technological innovation in relation to the growth of 
investment in fixed assets

+ +
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study has allowed us to shift from assessing the volume
features of investment activity to estimating the inno-
vative capacity of the investment. Thus, a significant
increase in the innovative capacity of the investment
was accompanied by a substantial growth in the inte-
gral investment value for Krasnoyarsk krai and Omsk
oblast (Table 3).

A decrease in the innovative capacity of investment
in Novgorod and Murmansk oblast in 2010–2014
compared to the preceding period (Fig. 1) was due to
a decrease in the expenditures on the modernization
of machinery, equipment, and transport means in the
investment structure.

In 2010–2014, growth in investment in fixed assets
could be observed in all regions except for Leningrad
oblast and Yakutia. At the same time, the investment
structure changed significantly in regions where the
mining sector is dominant. The average share of
investment in machine-building, equipment, and
transport decreased in Komi and Yakutia, as well as in
Khanty-Mansi and Yamal-Nenets Autonomous Dis-
tricts. A decrease in the investment activity in Lenin-
grad oblast and Yakutia reduced the dynamic value of
investment efficiency.

The explored indicators (Tables 2, 4) characterize
the improvement of investment and innovation cycles
oriented towards an increase in the efficiency of repro-

duction with regard to the Arctic regions of the Rus-
sian Federation. Therefore, we believe that the value
and dynamics of these indicators describe the effi-
ciency of investment and innovation activity.

It is important to emphasize that the high growth in
investment in fixed assets could still be observed in
regions where the mining sector dominates the econ-
omy. The highest growth of innovative investment
capacity could be detected primarily in the regions
with highly developed manufacturing industries
(Krasnoyarsk krai and Omsk oblast), including the
leading machine-building sector (Arkhangelsk and
Leningrad oblasts). Overall, an increase in the effi-
ciency of investment activity was observed in most
regions in 2010–2014.

INNOVATIVE TECHNOLOGICAL DIMENSION
OF INVESTMENT ACTIVITY

The analysis of the impact of the investment factor
on the innovative technological modernization of
fixed assets and the conditions for the development of
innovative activity, as well as comparison of the vol-
ume, structure, and other dynamic features of invest-
ment in fixed assets, research and development expen-
ditures, the state of fixed assets, and the average share
of innovative production (Table 4) allowed the impact
of regional investment activity on the effects in the

Table 3. Integral assessment of investment activity

Source: calculation based on data [4, 5].

Regions

Assessment based
on static indicators

Assessment based
on dynamic indicators

2005–2009 2010–2014 2005–2009 2010–2014

Arkhangelsk oblast 0.302 0.328 1.00 1.06

Vologda oblast 0.346 0.324 1.00 1.03

Karelia 0.351 0.167 1.05 0.92

Komi 0.264 0.333 0.95 1.06

Leningrad oblast 0.417 0.530 1.05 1.00

Murmansk oblast 0.528 0.325 1.04 1.01

Novgorod oblast 0.418 0.240 0.99 1.06

Pskov oblast 0.189 0.232 1.01 1.01

Yamal-Nenets Autonomous District 0.424 0.499 1.04 0.96

Khanty-Mansi Autonomous District 0.440 0.408 1.15 1.02

Krasnoyarsk krai 0.298 0.464 1.08 1.10

Omsk oblast 0.193 0.432 1.01 1.09

Sakha (Yakutia) 0.404 0.275 1.09 1.01



174

STUDIES ON RUSSIAN ECONOMIC DEVELOPMENT  Vol. 28  No. 2  2017

BORISOV, POCHUKAEVA

field of innovative technological development to be
evaluated.

The aggregate estimates of static indicators expose
the limited impact of investment activity on the inno-
vative technological development of the regions. The
total value for the set of indicators is two times lower
than the maximum possible value in most regions
(maximum value = 1) (Table 5).

The analysis of the aggregate indicator components
shows that limited investment and expenditures on
technological innovation underpin the low level of
regional innovative technological development, which
is evaluated based on a set of indicators. Specifically,
the average annualized share of expenditures on
machinery, equipment, and transport means in the
structure of investment in fixed assets is 30–56%. At
the same time, the highest values of this indicator can
be observed for regions with the highest share of
machine-building in the manufacturing sector. How-
ever, the depreciation of fixed assets is high in all
regions (except for Yakutia), which intensified in
2010–2014 compared to the preceding period.

Research and development expenditures made up
1–3% and 1–4% of total nonfinancial investment in
2005–2009 and 2010–2014, respectively. The scien-
tific capacity of nonfinancial investment did not cor-
respond to the output of innovative products. In other
words, on average, the scientific capacity of nonfinan-
cial investment in the regions with the highest share of
innovative production (Vologda and Novgorod

oblasts) accounted for 0.3% and 1.4%, respectively.
Comparing the values for the average share of innova-
tive production and the active part of investment in
fixed assets exposed their interdependence, which
makes it possible to assume that the output of innova-
tive products is related to the purchase of new foreign
equipment and technology, rather than R&D works.

Effective investment and innovative activity is
largely characteristic of regions with developed manu-
facturing sectors. Growth in integral indicators that
characterize innovative technological development
could be observed in most of these regions. No indica-
tors of efficiency growth are provided for Yamal-
Nenets Autonomous District, as the values that char-
acterize the innovative technological potential of this
region are very low.

It should be noted that, although the observed level
of innovative performance is low, it is marked by the
growing scientific intensity of nonfinancial invest-
ment and innovative production in regions with devel-
oped manufacturing sectors.

The magnitude of investment is crucial to develop-
ment. However, the investment growth must be
accompanied by growth in expenditures on technolog-
ical innovation and the development of R&D capacity.
Khanty-Mansi and Yamal-Nenets Autonomous Dis-
tricts demonstrate the highest levels of investment
(5.5% and 4.4% of the total investment in fixed assets
in Russia, respectively). However, these regions suffer
from a low efficiency of investment and innovative

Table 4. Key indicators for analyzing the impact of the investment factor on the innovative technological development of
the regions

Indicator Content value of the indicator

Form of presentation within
the integral assessment

Average annualized 
values (static indicators)

Average annualized 
growth rate

R&D expenditures Absolute value characterizing the research 
dimension of the regional innovative techno-
logical potential, which allows one to assess 
the R&D component in expenditures on 
technological innovation

+ −

Research intensity
of nonfinancial investment

Reflects the average share of R&D expendi-
tures in the structure of nonfinancial invest-
ment; dynamically shows the state of the 
regional innovation capacity

+ +

Average share of machinery, 
equipment and transport 
investment in the technolog-
ical structure of investment

Characterizes the innovative technological 
modernization of the regional fixed assets

+ +

Innovative character
of production, works, and 
services

The average share of innovative products and 
services in the volume of delivered goods and 
provided services defines the level of innova-
tive performance

+ +
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activity, estimated based on aggregate indicators. Len-
ingrad oblast and Krasnoyarsk krai, which account for
2.3% and 2.8% of the total investment in Russia,
respectively, show higher degrees of efficiency, which
is supported by higher research intensity of nonfinan-

cial investment and a significantly higher expenditure
on the innovative technological modernization of the
productive infrastructure of the industrial sector. The
positive dynamics of the aggregate estimates of the
efficiency of investment and innovative activity in

Fig. 1. Innovative saturation of investment (average annualized calculations):  2005–2009;  2010–2014.

Yakutia

Arkhangelsk oblast

Vologda oblast

Karelia

Komi

Leningrad oblast

Murmansk oblast

Novgorod oblast

Pskov oblast

Yamal-Nenets Autonomous District

Khanty-Mansi Autonomous District

Krasnoyarsk krai

Omsk oblast

2%

1%

4%

6%

1%

2%

8%

7%

1.5%

0.7%

4%

3%

3%

1%

3%

4%

3%

2%

9%

3%

5%

1.1%

0.9%

5%

12%

21%

Table 5. Integral assessment of investment and innovative activity as a factor in innovative technological development

Source: calculated based on data [4, 5].

Region
Assessment based on static indicators Assessment based on dynamic indicators

2005–2009 2010–2014 2005–2009 2010–2014

Arkhangelsk oblast 0.106 0.351 0.78 1.16
Vologda oblast 0.232 0.438 1.13 1.24
Karelia 0.268 0.327 1.18 0.90
Komi 0.290 0.363 0.87 1.16
Leningrad oblast 0.326 0.444 1.08 1.20
Murmansk oblast 0.614 0.577 0.87 1.20
Novgorod oblast 0.465 0.447 0.93 0.99
Pskov oblast 0.207 0.267 1.08 1.24
Yamal-Nenets Autonomous District 0.002 0.015 − −
Khanty-Mansi Autonomous District 0.212 0.138 1.00 0.96
Krasnoyarsk krai 0.526 0.644 0.89 1.19
Omsk oblast 0.503 0.545 1.05 1.01
Sakha (Yakutia) 0.200 0.213 1.12 0.96
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Table 6. Key indicators for analyzing the productive capacity of the manufacturing sector

Indicator Content value of the indicator

Form of presentation within

the integral assessment

Average annualized 

values (static indicators)

Average annualized 

growth rate

Average share of the manu-

facturing sector in the struc-

ture of the national-level 

indicator

Characterizes the achieved level of devel-

opment of the regional manufacturing sec-

tor; dynamically enables assessing the 

development of the regional manufacturing 

sector in relation to other objects of study 

and the Russian indicator

+ +

Index of the physical produc-

tion volume in the manufac-

turing sector

Applied to assess the operational efficiency 

of the regional manufacturing sector

− +

Capital-to-labor ratio

of the manufacturing sector

Characterizes the level of the technological 

production infrastructure

+ +

State of fixed assets in the 

manufacturing sector

Indicator for the amortization of fixed 

assets in the manufacturing sector is used

to evaluate the state of fixed assets; the 

dynamic value characterizes technological 

modernization of machinery and equip-

ment

+ +

Labor productivity in the 

manufacturing sector

Calculated as a ratio of shipped products at 

constant prices and the number of people 

employed in the regional manufacturing 

industry; positive dynamics characterizes 

the growth of production intensity due to 

the innovative technological modernization 

of production equipment

+ +

Murmansk and Pskov oblasts is due to the targeted
modernization of the active part of fixed assets, which
underpins the growth of innovative technological
capacity in these regions.

ASSESSMENT OF THE PRODUCTIVE 
CAPACITY OF THE MANUFACTURING 

SECTOR

The productive capacity of the regions was evalu-
ated based on a set of indicators that characterize the
productive technological base of enterprises in the
manufacturing sector, as well as the indicators that
measure the efficiency of the nonfinancial component
of production (Table 6).

The aggregate assessment of production capacity
based on the static indicators in 2005–2009 was
mostly affected by the high rate of the capital-to-labor
ratio and productivity in regions with high shares of
the petroleum-refining industry in the manufacturing
sector (Komi, and Khanty-Mansi and Yamalo-Nenets
Autonomous District), as well as the steel industry
(Vologda oblast and Krasnoyarsk krai) (Table 7).
During this period, the high average price for hydro-

carbons and metals propelled the growth of invest-
ment in the modernization of manufacturing equip-
ment, which led to an increase in the value of fixed
assets and, thus, the capital-to-labor ratio. High
demand for steel products among domestic and for-
eign customers led to growth in production in 2005–
2009 and high productivity in Vologda oblast and
Krasnoyarsk krai, where the steel industry accounted
for 72% and 75% of products shipped by the manufac-
turing industries, respectively. In Komi and in
Khanty-Mansi and Yamal-Nenets Autonomous Dis-
tricts, high labor productivity was supported by coke-
production and petroleum-refining industries, which
accounted for 40–50%, 50–60%, and 74–76% of the
manufacturing sectors in Komi and in Khanty-Mansi
and Yamal Nenets Autonomous Districts, respec-
tively. It should be noted that machine-building, spe-
cifically the construction of mining equipment,
accounts for 20–37% of the manufacturing sector in
Khanty-Mansi Autonomous District.

The assessment of regional development calculated
using aggregate indicators for the productive capacity
of manufacturing industries shows a decrease in the
value of static indicators for most regions, including
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the region with the highest value, Krasnoyarsk krai.

The reason for this change is a significant increase in

the gap between the maximum and minimum values

for some static values that are part of the aggregate

index. In 2010–2014, the productivity of the coke- and

petroleum-refining sectors had the greatest impact on

the integral index for Omsk oblast, as well as for

Yamal-Nenets and Khanty-Mansi Autonomous Dis-

tricts, whereas the productivity of the steel industry

had the greatest impact on the integral index of

Vologda oblast.

The development of the regional productive capac-

ity, estimated as the dynamic industrial activity of the

manufacturing industries in 2010–2014, was efficient

in most regions. The increase in efficiency was pri-

marily due to the growth of production in the manu-

facturing sector and the growth of labor productivity.

Positive output and labor productivity dynamics

are typical for all regions. The aggregate values of pro-

duction capacity could be significantly higher; how-

ever, their decline was due to the low rate of fixed

assets renewal. In most regions, the level of deprecia-

tion increased in 2010–2014 compared with the previ-

ous period. For example, in Komi and Murmansk

oblasts, the growing depreciation of fixed assets

reduced the aggregate dynamic index below the

threshold value (unit), i.e., regional investment activ-

ity failed to promote the effective development of pro-
ductive capacities in 2010–2014.

The average annual productivity growth was posi-
tive and had a tendency to increase in 2010–2014 com-
pared to the previous period (Fig. 2). Several groups of
regions were formed to estimate the labor productivity
based on sector specialization. The structure of the
regional manufacturing industry is dominated by the
following:

⎯machine-building (Arkhangelsk, Leningrad,
and Pskov oblast);

⎯steel (Krasnoyarsk krai, Vologda and Murmansk
oblast);

⎯petroleum refining (Omsk oblast, Khanty-
Mansi and Yamal-Nenets Autonomous Districts).

The analysis of dynamic labor productivity (Fig. 3)
shows that the temporary decrease in labor productiv-
ity is due to lack of stability in the domestic market,
rather than the innovative technological factor. The
productive technological capacity fuelled the high
growth of labor productivity in 2010–2011. The growth
rate of the machine-building and petroleum refining
sectors was so high that the positive average growth
rate was preserved, despite the sharp decline that these
industries experienced in 2012–2014. Primarily ori-
ented to serve the domestic market, machine-building
and petroleum refining are more exposed to the
impact of domestic economic factors than the steel

Table 7. Aggregate estimates for the productive capacity of the manufacturing sector

Source: calculated based on data [4, 5].

Region

Assessment based

on static indicators

Assessment based

on dynamic indicators

2005–2009 2010–2014 2005–2009 2010–2014

Arkhangelsk oblast 0.096 0.121 1.00 1.01

Vologda oblast 0.618 0.463 0.98 1.01

Karelia 0.246 0.141 1.00 1.00

Komi 0.380 0.298 1.01 0.99

Leningrad oblast 0.529 0.580 1.03 1.04

Murmansk oblast 0.230 0.116 1.01 0.99

Novgorod oblast 0.191 0.115 1.00 1.04

Pskov oblast 0.105 0.111 1.00 1.03

Yamal-Nenets Autonomous District 0.530 0.396 1.00 1.04

Khanty-Mansi Autonomous District 0.286 0.257 1.06 1.12

Krasnoyarsk krai 0.776 0.679 0.99 1.01

Omsk oblast 0.623 0.679 1.03 1.02

Sakha (Yakutia) 0.251 0.278 0.95 1.00
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industry, which is highly export-oriented. Therefore,
the dynamic labor productivity in the steel industry
has a smoother character.

Therefore, overall, in 2010–2014, the development
of the regional industrial capacity can be considered
effective. Most of the regions experienced growth in
the productivity in the manufacturing sector. The
highest growth in productivity could be observed in
the lower limit of the manufacturing sector, namely,
coke production, petroleum refining, and steel indus-
try. This factor had a decisive impact on the develop-
ment of aggregate indicators. At the same time, the
intensifying depreciation of fixed assets in the manu-
facturing sector points to the lack of investment in
fixed assets. This factor could be critical for productiv-
ity of regional enterprises, with the risk of decreasing
competitiveness and limited potential production
growth.

Furthermore, the development of production

capacity is significantly limited by the lack of stability

in the domestic market. Significant f luctuations in

demand, particularly for machine-building products,

reduce the investment attractiveness and enhance the

risks for enterprises that invest their own funds in pro-

duction development.

CONCLUSIONS

The proposed methodology and the estimates

obtained for the sample of regions included in the

study on the development of the Russian Federation’s

Arctic zone has allowed the efficiency of interaction

between the economic, investment, and innovative

technological factors that underpin the development

of the Russian Arctic to be described.

Fig. 2. Average annual growth rate of labor productivity in the manufacturing sector:  2005–2009;  2010–2014.
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Fig. 3. Dynamic labor productivity in the manufacturing sector: –m– machine-building; –j– steel industry; –d– petroleum
refining.
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