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INTRODUCTION

Humanity’s massive leaps in technological

such that there are emerging various external conditions
that are influencing the,economic system of just about
any nation around the
to be a need for adequate
the development

Russia’s transition
economy to

the national economy.

an administrative-command
has been characterized by
| of development — the re-
. The use of the resource-based

country has witnessed strong differen-
its regions and a lagging-behind of the
industry, as well as its technological and
innovation sectors, which has made the Russian market
highly dependent on foreign products, including tech-
nology. On top of that, the Russian economy has been
faced with a number of long-term systemic challenges

*Sedova.NV@rea.ru

grounded in both the latest global trends and various
domestic barriers to development. These challenges in-
clude stiffening global competition, a new wave of tech-
nological changes, and the exhausted potential of the
resource-export model.

At the same time, the organizational structure of Russian
industry has been characterized by a high degree of con-
centration and centralization of capital in the sectors of
the fuel-and-energy complex and a highly unequal distri-
bution of capital across the sectors of the manufacturing
industry, which, consequently, have found themselves
unable to compete in global markets.

In this regard, the conduct of systematic analysis of in-
dustry’s sectoral structure for the purpose of helping en-
hance it may be viewed as a key condition for boosting
the efficiency of social production and, consequently,
driving growth in the national economy.

LITERATURE REVIEW

Modern structural concepts view structural changes in
industry not as a consequence but as a source of eco-
nomic growth (Lin, 2011). Overall, research has identified
a positive correlation between the intensity of structural
shifts and the rate of economic growth for 108 nations
in the period 1995-2011 (UNIDO, 2016). With that said,
this relationship is not absolute, and the intensity of
structural changes can be both a consequence and a
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cause of economic growth. Nevertheless, it is worth not-
ing that all significant and long periods of fast economic
growth following World War Il normally occurred against
a backdrop of pronounced structural changes within the
national economy (e.g., industrialization or sometimes
servicization of the economy, like in Hong Kong or India)
(McMillan et al., 2017; Diao, 2017). According to schol-
ar J.J. Kruiger, “to date there exists no general theory of
structural change, but there exist a variety of theoreti-
cal approaches that are concerned with the explanation
of structural shifts between the three broad sectors of
the private economy [primary, secondary, and tertiary]
and among the industries within these sectors” (Krlger,
2008, p. 331). A key concept that belongs here is the
three-sector hypothesis, which postulates a systematic
succession of the development of the three main sectors
of the private economy (Clark, 1957; Fisher, 1939; Four-
astie, 1963). Of relevance also are related summariza-
tions by S. Kuznets, who suggests that “rapid changes in
production structure are inevitable — given the differential
impact of technological innovations on the several pro-
duction sectors, the differing income elasticity of domes-
tic demand for various consumer goods, and the chang-
ing comparative advantage in foreign trade” (Kuznets,
1973, p. 250).

While identifying steady trends in structural chan
across the global economy is important in and of its
is, above all, of particular significance to the devel
of structural policy in Russia. One is currently obs
the following two major types of structural change in
economy — intersectoral structural shifts intrasec-
jon and

high levels of innovation; well-
verse intersectoral relationships; of integrating
into global production systems (which ensure the
transfer and absorption of cutting-edge technology) (Ab-
bas, 2018); positive effect on sociality (in particular, in
i ity); eco-friendliness

erall economic growth
tches longer and reducing over-
i Dasgupta and Singh, 2006).
suggest the significance of
ition of exports and the level of their

all volatility
In addition,

a well-developed manufacturing industry
ices sector complementing it to provide
ity.

egard, of special significance are structural
changes in the industrial sector (Timmer, M, 2009) which
is crucial to the development of any country and is an
essential sector of material production. Industrial pro-
duction also serves as a basis for the industrialization of

-

economic space. The essence of industrial production is

extraction and processing of raw materi
of materials and equipment, and manu

ary, as it is within this particular sector that primar
materials are transformed into products ready for con-
sumption by the end user.

Russia’s industrial production be in the
post-industrial era the basis of t conomic se-
curity and the kernel of its producti nological po-

tential, expanding and

Establishing a methodology that will factor in
ics of such changes in the economic structure
significance to the study of structural shifts
The classic approach is based on data for
the time se of a particular indicator and structural dif-
ferences based on data for several indicators at a fixed
point in time.

o conduct generalized analysis of change in the struc-
f a set over time or to measure spatial differences
based on two compared levels, various summarizing in-
cators of structural change can be employed. To de-
termine the degree of influence of factor changes on
structural transformations, the index method can be em-
ployed. A major role in the development of a system of
interrelated indexes suitable for this type of analysis has
been played by the following statisticians: K. Gatey, L.S.
Kazinets, V.M. Ryabstev, and A. Szalai.

Indicators of the effectiveness of structural shifts are of-
ten at variance with overall indicators of the economy’s
development. For instance, effective changes aimed at
the structural reformation and diversification of the econ-
omy are often accompanied by declines in key macro-
economic indicators of its performance, as they divert
toward themselves a portion of existing resources. At the
same time, not always do structural shifts that facilitate
high rates of economic growth are positive from a stand-
point of the direction of socio-economic progress. This
happens when growth is achieved through an increased
share in the structure of the economy of obsolescent,
as well as traditional, sectors (e.g., the share of the ex-
tractive industry at the post-industrial economic develop-
ment stage).

From the perspective of marginal utility theory, a structur-
al shift in the economy is effective only when it leads to
its subjects, whose needs are to be met and interests are
to be accommodated, deriving maximum utility from the
dynamically changing structure of the economic system.
Here the primary focus is on the qualitative and quantita-
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tive parameters of structural change in the economy (Ca-
dot O., 2007). Thus, there is a need for a set of indicators
that will reflect key structural changes.

Kazinets’s linear coefficient of absolute structural chang-
es makes it possible to assess the intensity of structural
differences in absolute terms. Gatev’s integral coefficient
(the Gatev index) helps assess the intensity of structural
differences in relative terms. So does the Szalai ind
The Ryabtsev index is the ratio of the actual differ
between the values of the components of two str
to their maximum possible values.

Holt's method (a two-parameter model was co
and factor forecasting.

RESULTS

Forecasting structural changes i
the Russian economy requires the

ment level of Russia’s industry. Employing these metrics
can help establish a relationship between the system'’s
various indicators and
tion between them.

The 2007 All-Rus
ic Activity subsume
under industi

the Types of Econom-
following three types of activity

. on and distribution of electricity, gas, and water.
To ctural changes in the industrial sector of
th onomy, one will need three systems of

ting a set of general and specific factors
opment of each of the types of activity. To this
end, the following set of indicators was selected:

* main indicators: volume of shipped goods and per-
formed works and services in value terms;

» general indicators: investment in fixed assets, export
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growth rate,

ed indicators: oil prices, capital outflow,
f workers with a higher education, invention
fficient, population size, demand for elec-
tricity, and emissions to the atmosphere.

Due to the paper’s limited scope, it will focus on the indi-
ators that the authors feel have a decisive influence in
terms of structural shifts.

Volume of Shipped Goods and Performed Works
d Services indicator is a general indicator that char-
acterizes the overall condition and development level
of Russia’s industry. It can help compute the indices of
structural change and generate a forecast for the devel-
opment of the nation’s industrial complex in the future.
Figure 1 illustrates the dynamics of the volume of indus-
trial production in Russia.

Good macroeconomic conditions in Russia, a sound
budgetary policy, and being immune to the effects of
the US mortgage-lending crisis have partially protect-
ed the Russian economy and limited the impact on it of
the global financial crisis of 2008—-2010. Thanks to Rus-
sia’s small foreign national debt, double budget surplus,
substantial gold and currency reserves, and favorable
ratings from major rating agencies, up until mid-2008
foreign investors regarded Russia to be a country that
is safe and protected from the worsening of financial
conditions around the world. If by the start of the global
financial crisis Russia had not had such a large budget
surplus and such a large volume of resources amassed
in the stabilization fund and gold and currency reserves,
the crisis would have taken its toll on the Russian econ-
omy a lot earlier and its consequences could have been
a lot more serious. Starting in 2009, the manufacturing
industry exhibited a steady trend of increase in output,
with the positive dynamics persisting up until 2015. The
largest increase in the figure was posted in the period
2014-2015-1,770,461.05 million rubles (10%). This
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Figure 2: Dynamics of investment in fixed assets across the three key sec

growth was based on the output of certain food prod-
ucts (including under the import-substitution program), a
boost in output in the nation’s light and electro-technical
industries, and an increase in the output of products from
oil and gas processing.

Despite the resource orientation of the Russian econo-
my, the nation did not witness a substantial increase4
output in the extractive sector up until 2017, when it
ed an increase of 797,800.37 million rubles (13%)
ing in 2015, positive dynamics within the sector w
hibited by enterprises engaged in the extraction of co
oil, iron ore, and associated gas, whereas

dering growth in output in the e
sources and manufacturing sectors
mand for the companies’ products in the
high taxes, and an uncertain economic situation overall.

ics of investment in fixed assets
ctors of Russia’s industry.

was a change in the structure of sources of investment.
The share of their own funds in the total volume of in-
vestment in fixed assets among the sector’s large and
medium-sized enterprises was over 50%.

and water
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The largest share of investment in fixed assets was post-
ed indhe period under review by the Extraction of Miner-
al type of activity. This trend reflects (Araujo,

ruger J.J., 2008) the significant investment
of the resources sector even in today’s cli-
mate of relatively low global energy prices.

The dynamics of investment in fixed assets in the manu-
acturing sector are characterized in the period under re-
view, by having a cyclical nature. The period 2008-2010,
ime of crisis, witnessed a decline in investment in the
tor. The figure rose in the period 2011-2013. It then
ropped through to 2016. Starting in 2016, while there
has been a slowdown in growth in investment, the trend
has been one of a general increase.

The rate of growth in exports is another key indicator
of the development of Russia’s industry. The basis of
Russian exports is made up of the Extraction of Mineral
Resources type of activity, specifically fuel-and-energy
products. In 2019, the relative share of these products
in the commodity structure of the nation’s exports was
64.7%. At the same time, the share of output from the
Manufacturing type of activity in the structure of Russia’s
exports remains low to this day. This factor is generating
additional risk for the economy amid unstable global raw
materials prices.

Wear and tear on plant and equipment is a factor that
has had a negative effect on the development of the
Russian economy. In Russia, organizations that are lag-
ging behind technologically tend to depend on govern-
ment support to be financially viable. Today, the active
portion of plant and equipment appears to be subject
to faster physical (and, especially, moral) wear and tear
due to scientific-technical progress. Timely upgrades to
plant and equipment will have a direct effect on a com-
pany’s innovativeness, facilitating boosts in its efficiency
and competitiveness. Figure 3 illustrates the dynamics of
wear and tear on plant and equipment in Russia.

The key reasons behind the high level of wear and tear
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on plant and equipment in Russia are the following:
shortage of a skilled workforce, tendency to economize
on the development of an enterprise, and lack of proper
control over the use of plant and equipment. Many com-
panies hire blue- and white-collar employees who do not
have the necessary qualifications to do the job, which
then leads to multiple violations. Most companies seek
to derive profit in the short term, with little regard for their
long-term prospects. Consequently, plant and equment
tends to be upgraded very rarely (McMillan, 2014), wi
leads to gradual moral wear and tear to the mac
and, based on that, to a decline in the company’

petitiveness — and may even lead to its being pushe
of the market.

The period under review, 2008-2019, witn
crease in said figure in the extraction of minera

es and manufacturing sectors. At th i
production and distribution of electricity,
sector exhibited an opposite trend. The po
ics were associated with the em
in the areas of technology, transp
tion of electricity, gas, and water.
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buildi f new plants, and introduction of new types of
proddcts. Figure 4 illustrates the dynamics of Russia’s
av ual number of employed persons in industry.

ion of Mineral Resources and Production
and Distribution of Electricity, Gas, and Water types of
activity exhibited an increase in number of employed
persons throughout the timeframe. Extraction of min-
ral resources is one of the highest paying sectors in
Russia’s industry, so staffing is not a major issue in this
ield. The relatively stable number of employed persons
the production and distribution of electricity, gas, and
ater sector is associated with the fact that the number
of staff employed by enterprises in this sector is suffi-
cient and the high level of pay offered in it, which in the
period under review was at the level of 114.2% relative
to the average pay across the Russian economy, has
helped preserve its workforce. The structure of employ-
ment in the manufacturing sector was characterized by a
dynamic decline in employment in the machine-building
and consumer complexes.
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Figure 5: Russia’s dynamics of capital outflo

The decline in employment in the manufacturing sector
is associated, among other things, with an increase in
labor productivity thanks to production automation. Low
pay (94% relative to the average pay across the econo-
my), increased wear on equipment (over 46%), and diffi-
culties with workforce training are the key causes behind
the decline in the number of persons employed in the
sector (Foster-McGregor N, 2016).

The effect of change in global oil prices on the dev

ment of industrial production in the Extraction of
Resources category is unquestionable. Every tim

than is taken out of the country, the nation posts a net
capital inflow (Pieper, 003). Over the last few years,

pronouncedly th
tor, as it accounts

the sector often fail to find a
ir funds, so many take them out of

19.500
19.000
18.500
18.000
17.500
17.000
16.500
16.000
15.500

2008
Figure 6: Russia’s dynamics of emissions, thousand tons

2009 2010 2011 2012

2014

2013

1.937.904

2015 2016 18

ne
ular, rojects can be aimed at upgrading plant and
equipm nd modernizing and expanding production.
The imple tation of the above measures has helped

drive the development of Russian industry and boost its
output. Figure 5 illustrates the dynamics of capital out-
low in Russia.

alysis of the dynamics of net capital outflow from
sia indicates that the highest figures on this were
sted in 2008 and in 2014. These specific years wit-
nessed a number of substantial shocks, when the finan-
cial markets were in disarray and panic-stricken people
rushed to buy foreign currency in hopes of protecting
their hard-earned savings from depreciation. In the
last 20 years, the nation posted a net capital inflow in
2006 and in 2007. In those years, the nation’s GDP rose
steadily, its financial reserves grew, and the standard of
living of its population improved.

Currently, the primary source of technogenic impact
on the environment in Russia is industrial production.
Research by Rosstat suggests there is a relationship
between increased output, increased demand for elec-
tricity, gas, and water, and increased emissions to the
atmosphere. Figure 6 illustrates the dynamics of emis-
sions in Russia.

The decline in emissions in Russia is associated with the
conduct of special activities on minimizing emissions to

2014 2015 2016 2017 2018 2019
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Figure 7: Initial, smoothed, and projected values of the
Extraction of Mineral Resources series
(based on Holt’s method).
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Figure 8. Initial, smoothed, and projected values of the
Manufacturing series (based on Holt’s method)

the atmosphere. This includes the use of “clean” fuel and
progressive technology in production, minimization of
fugitive emissions, improvement of the way such emis-
sions are diffused, and the use of planning and devel
ment practices focused on the rational use of mou

and industrial enterprises.

Combining the above macroeconomic indicators into
single system helped generate a forecast
duce an analysis of structural change in Rus
trial sector.

is projected to rise gradually afterwards, with its values
expected to match the 2019 level in 2022 (Figure 7).
For the Manufacturing e of ecgpomic activity, the

projected values for 2020
20,282,917.11, a

riod 2021-2022 (Figure 8).
and Distribution of Electricity, Gas,

Based on the results from constructing the factor model,
the greatest effect on output in the extraction of mineral
resources sector is from average annual number of em-
ployed persons in the sector and oil prices. These factors
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put in the manufacturing sector is from invention activity
coefficient and export growth rate. These factors are fol-
lowed by average annual number of employed persons
in the sector, share of workers with a higher education,
vestment in fixed assets.

e greatest effect on output in the production and distri-
ution of electricity, gas, and water sector is from export
growth rate and average annual number of employed
persons in the sector, followed by population size, de-
mand for electricity, and investment in fixed assets.

Pronounced structural changes were also suggested by
a forecast generated based on the factor method. Fig-
ure 10 illustrates Russia’s structural shifts in the period
2008-2019 and projected structural shifts for the period
2020-2022, based on the use of the factor method.

Results and comparison of forecast values of industrial
production volumes are in table 1.

Sharp changes in the macroeconomics, such as pan-
demics and crises, can be noted as limitations of the use
of such forecasting methods.

CONCLUSION

In the period 2008-2019, peak values for Russia’s struc-
tural shifts were registered in the following years:

* 2009: global economic crisis; negative dynamics of
global GDP; record declines in global trade (over
10%); increased unemployment;

* 2012: slowdown of the global economy; European
economy entering a recession, whilst the Russian
economy posted a steady performance. In 2012,
Russia witnessed the launch of over 400 new pro-
duction operations. The bulk of these production op-
erations was accounted for by enterprises within the
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Table 1: Comparison of forecast values of industrial production volumes

Year
Method Actual data Forecast
2019 2020 2021 2022
Mining operation
Least squares method 8 975 026,30 9136 576,80 282 761,90
Holt's method 7 902 574,98 8 506 367,31 8 553 872,10 76,88
Factor analysis 7 522 868,29 7 780 720,05 8 025068,30

Manufacturing industries

Least squares method

21683 123,20

23 137 735,50

Holt’s method 20 251 050,24

20 231 963,34

20 333 870,87

Factor analysis

20438 679,13

21153 088,12

Production and distribution of electricity, g

Least squares method 3 266 046,30 24 835,10 3 392 994,30
Holt’s method 3070573,33 3 099 334,76 3 35,60 3 107 336,44
Factor analysis 3 191 649 3249 025,83 3 282 276,55

food industry (dairy plants, meat-and-dairy farms,
meat and fish processing, and canneries), enterpris-
es within the construction industry (cement plants,
prefab housing construction, and manufacture of tile,
slabs, windows, and plumbing equipment), and v
ious enterprises within the extractive, metallurgi
and automotive industries. The year also wit
the emergence of a few dozen high-tech un
ings related to IT, telecommunications, and ins
mentation;

egories; improved financial perform
ers and sellers of oil products.

projected to take
of the COVID-19

with it, namely:
* sharp decline in

¢ closure
strictions;

. number of loss-making enterprises;
So changes are expected due to a decline in
outpu xtraction of Mineral Resources category. The

figure is projected to exhibit a trend of increase in the years
2021 and 2022 and gradually match the level of 2019.

The Manufacturing and Production and Distribution of
Electricity, Gas, and Water categories are projected to

throughout the forecast period. In the man-
sector, growth should be achieved thanks,
things, to the development of new drugs
for treating COVID-19, increased manufacture of related
equipment, including artificial lung ventilation units, and
increased demand for materials used for medical purpos-
es. This demand is expected to be met thanks to the lat-
easures that are being taken to prevent the spread
e COVID-19 pandemic. Currently, many factories in
ussia are retooling to manufacture medical masks, dis-
infectants, and protective gear for medical personnel.

Greater output in the production and distribution of elec-
tricity, gas, and water sector will be the result of ramped-
up activity by undertakings that are key contributors to
the nation’s GDP and increased exports.

The nation is not projected to witness significant chang-
es in the structure of industrial production in 2021. No
sharp swings in output across all the types of activity are
expected. There are projections of an average increase
of 2.5% in output. Minor structural changes are expect-
ed due to an increase in output in the Extraction of Min-
eral Resources category. This growth is expected to be
based on stabilizing global oil prices, increasing exports,
and a trend of decrease in capital outflow.

In 2022, changes in the structure of the nation’s industrial
production will be based on an emerging trend of increase
in output in the extraction of mineral resources sector. The
sector is expected to post an output increase of 3.1-3.3%.
With the Manufacturing and Production and Distribution
of Electricity, Gas, and Water categories, the figure is pro-
jected to be not more than 1.5%. On one hand, structural
changes triggered by an increase in the share of output
from resource-based undertakings in industry’s total out-
put should have a positive overall effect on the Russian
economy. On the other hand, initiating progressive struc-
tural changes will require a thorough transformation of the
structure of Russia’s manufacturing industry.
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