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Civil Society and the Transit of Power in 2024

Vladimir A. Ilyin
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Abstract. The article deals with the issue of the transit of power in 2024 and the role of civil society in
addressing key tasks that the head of state has to deal with in the period before the election to the State
Duma of the Russian Federation (2021) and the presidential election (2024). We investigate historical
aspects of the transit of power in Russia that show the broad and complex scale of its implications for
social development. We provide forecasts and expert assessments of the current situation in the country as
a factor in the possible success of the transit of power in 2024. On the basis of the data of the all-Russian
and regional sociological studies implemented in the form of a monitoring we analyze the dynamics of
public opinion on key issues related to public and personal needs that are actual and expected to be
implemented. The analysis reveals that the most acute problems of concern to the population are long-
term and unresolved. On the background of the launch (unsuccessful in many ways) of national projects
2018 and worrying forecasts about the prospects for the future of Russia, and given the fact that Russia’s
economy has overcome the period of stagnation observed since 2014, this brings to the fore the issue

For citation: Ilyin V.A., Morev M.V. Civil society and the transit of power in 2024. Economic and Social Changes: Facts, Trends,
Forecast, 2019, vol. 12, no. 6, pp. 9—26. DOI: 10.15838/esc.2019.6.66.1
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concerning the effectiveness of public administration in the new political cycle in which (according to the
Constitution of the Russian Federation) Vladimir Putin will not be able to take the post of head of state.
In the “transit” period (the period remaining until the State Duma election of 2021 and the presidential
election of 2024), the President has to deal with the tasks of a higher level. One of them is related to the
implementation of the potential of civil society accumulated over the past 20 years, since civil society is
an active entity representing the interests of the general population in dialogue with the authorities at all
levels of government. The solution to this problem can guarantee a successful “transit” of the Russian

society in a new historical period.

Key words: transit of power, President, civil society, justice, inequality, public administration efficiency.

Since the beginning of Vladimir Putin’s
fourth presidential term, the expert community
has been paying increasing attention to the issue
of the transit of power in 2024 and the future of
the state administration system and the country
as a whole after Vladimir Putin, in accordance
with the current Constitution of the Russian
Federation, will not be able to run for the post
of head of state again.

The key task of reducing socio-political
risks is the predominant influence of the
“responsible class” on the formation of the
national agenda. The position of the elites — the
main leaders who have the ability to influence
policy - is important here. Hence the task of
nationalizing the elites, consolidating them, and
expanding their social and political horizons...
But no less important is the consolidation of
“sub-elite” groups that do not have direct
authority, do not have a certain social status,
and are characterized by the ability to analyze
the situation rationally and responsibly. Their
opinions and positions are usually significant
for the elites and influence their decisions...
Strong support for changes by “sub-elite
groups” greatly reduces the likelihood that the
inevitable temporary discontent and unrest in
local environments will turn into serious socio-
political risks'.

' Russian breakthrough and the challenges of civil society:
aspecial report prepared on the basis of the decision of the Civic
Chamber of the Russian Federation dated 08.04.2019. Moscow:
Sovr-e inf-e sist., 2019. 60 p. Official website of the Civic Chamber
of the Russian Federation. Available at: https://www.oprf.ru/
press/news/2019/newsitem/51383.

10

Volume 12, Issue 6, 2019

“The topic of the so-called transit or transfer
of presidential power occupies the main place in
analytical articles of domestic and foreign
media”?. The issues related to the readiness
of the Russian political and economic system
for a new period for the country are being
discussed; the tactics to be followed by the
party in power during the electoral cycle are
predicted; scenarios are analyzed regarding
the prospects for interaction between the
state and society. Considerable attention
is paid to the values of the current elite,
which directly affects the political situation
in the country, and the activity of “sub-elite
groups” — responsible initiative citizens who
can influence management decisions made
by the authorities.

Many experts emphasize that the transit
of power will take place not after the 2024
presidential election, but much earlier — in
2021, when the election to the State Duma will
take place in Russia. Since there is very little
time left before this event, this circumstance
further “warms up” discussions about future
changes that may occur in the system of
public administration and in the political and
economic life of the country.

The relevance of this topic raises no doubts.
As the historical experience of Russia shows,
the transit of power is a phenomenon that goes
far beyond the system of state administration and

2 Vanin G. After Putin: the future transit of power in Russia.
Available at: https://regnum.ru/news/polit/2756069.html
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V. Solovey: “The transit of the system
should be carried out before 2024, in order to
catch foreign and domestic enemies by surprise.
The years 2020 — 2021 may be decisive’3.

A. Stepanov: “...under any scenario, one
thing is clear — the upcoming 2021 election to
the Russian State Duma are of key importance
on the political agenda. Because they should
guarantee the stability of the country’s
development, which is the basic guarantee of
the implementation of any transit scenario’.

M. Khazin: “The topic of the transit of
power in the past six months has become
dominant in the socio-political discourse... In
fact, all political forces (or those claiming
political status) have started a game to prepare
their positions for this very transit. And it is still
unknown when it will happen’”.

V.Fadeev: “The 2021 parliamentary election
is very important for organizing normal transit
in 2024”°.

political structure; it concerns society as a whole.
The transit of power in 1917 actually led to the
complete destruction of the foundations of the
Russian Empire. The periods of rule of each of
the subsequent leaders of the country received
in history such definitions as “Lenin’s NEP”,
“Stalin’s winter”, “Khrushchev’s thaw”,
“Brezhnev’s stagnation”, which fully reflects
the fundamental essence of the transition
of power — complex changes not only of
the political system, but also of the basic
foundations of society.

3 Solovey V. The transit of the system should be
implemented before 2024. Available at: https://echo.msk.ru/
blog/vsolovej/2293254-echo/

4 Stepanov A. The transit of power and the State
Duma election. Will the current political system stand the
most important test? Available at: https://ruskline.ru/news_
r1/2019/10/19/tranzit_vlasti_i_vybory v_gosdumu

5 Khazin M. A new transit of power has begun in Russia.
Available at: http://zavtra.ru/blogs/v_rossii_nachalsya novij
tranzit_vlasti

¢ Gurova T., Skorobogatyi P. People are too independent
to be bought for a grant (interview with V.V. Fadeev, Chairman
ofthe Civic Chamber of the Russian Federation). Ekspert, 2019,
no. 1-3, p. 59.
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The transit of power under Gorbachev led
to the collapse of the USSR in 1991, Russia’s
transition to a market economy, and a change
in the social order (with all the consequences
for society). The transit of power in 2000 led
to the end of the era of anarchy of the 1990s
and the advent of the value of stability as a
“common ground” between the implemented
government policy and the prevailing need of
the wider population. With the beginning of
V. Putin’s presidential terms Russia started to
organize the power vertical, overcome negative
trends in the economy, address acute problems
on the external borders of the country, and all
this has had a positive impact on the overall
psychological state of society, and its attitude
toward the state.

We remember the history of the collapse
of the USSR, which, of course, was prepared
by the “Gorbachev team”, but was not
completed by the “Yeltsin team”. And our
country will not survive another such transit.
The trouble is that you cannot explain this to
power groups, they are fighting for power, and
they simply do not see everything else, even
when all their members are real patriots’.

Both of the above events in modern Russian
history (the transit of power in 1991 and 2000)
are united by two factors.

First, in both cases, a specific political
process (the change of the national leader, the
top-level management team, and the political
course) was preceded by certain moods that
dominated society. They consisted in a clear,
growing dissatisfaction with the state of affairs
in the country, in making claims against the
ruling elite about its inability to meet the
most acute, primary needs of citizens, and in
the accumulation of a critical mass of public
discontent.

7 Khazin M. A new transit of power has begun in Russia.
Available at: http://zavtra.ru/blogs/v_rossii_nachalsya novij_
tranzit_vlasti
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Second, after the change of the leadership
the country experienced the changes in
“reference points” that form the basis of
consensus between the needs of society and
the obligations of the state; those reference
points ensured the legitimacy of the new
management team and the political course
it implements in people’s assessments and,
simultaneously, served as the main criterion for
their effectiveness. Thus, after the collapse of
the Soviet Union, state policy and the values of
society largely found common ground in liberal
ideas: citizens’ freedoms, the abundance of
goods in stores, the expansion of opportunities
for individual success, etc., that is, in all that
was lacking for ordinary people in the Soviet
period. However, the realization of the fallacy
of weakening the role of the state, as well as the
overall development vector that the country was
moving along in the period of the 1990s, led to
the fact that society and government required
strong and effective state management focused
on the implementation of national interests in
all spheres of life.

The transit of power in 2024, in fact, has
the same characteristics as the mentioned
changes in the system of public administration
in 1991 and 2000. Today, despite the more
constructive attitude of society toward the
government (in comparison with public
attitudes during the “decline” and the first
decade after the collapse of the USSR), there is
also growing dissatisfaction with the stagnation
of the economy and the unresolved most acute
issues that people face in their daily lives.
So, over the past three years (2017—2019),
the relevance of people’s perception of the
problem of low living standards has actually
returned to the period of the late 1990s (1998—
1999): in 1999, 57% of the region’s residents
called the problem of poverty the most acute
for the country, in 2005 — 29%, in 2011 —
49%, and in 2019 — 56% (Insert 1).

12
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No less disturbing are the dynamics of
income inequality in Russian society: if in
1998—1999 the stratification of the population
into “poor” and “rich” as the most acute
problem for the country was noted by 22% of
people, by 2005 their share had increased to
29%, and since 2010 the share of those who
share this opinion did not fall below 34%;
Insert 1).

As a result, the need for social justice is
growing in all strata of Russian society. Over
almost three years that have passed (from
February 2016 to December 2019), the share
of people who believe that modern Russian
society is unfairly organized has increased by
10—20 percentage points in all major socio-
demographic groups, including high-income
groups (from 36 to 57%) and people with higher
education (from 42 to 63%; Insert 2). According
to the results of Russian nationwide sociological
measurements, currently 72% of citizens “do
not see that the interests of the government and
society coincide”®, and the share of Russians
who believe that “the Constitution should be
revised today” is growing (in 2003 — 47%, in
2007 — 51%, in 2019 — 68%)°.

The dynamics of public opinion assess-
ments, which are monitored by Russia’s major
sociological centers, correlates with the results
of research conducted by foreign companies.
In particular, this applies to the most pressing
issues — low living standards and high income
inequality.

Thus, according to the annual report of the
Swiss company Credit Suisse, “in the world as
a whole, global wealth over the past ten years,

8 Society and the state: press release from 28.11.2019.
Levada-Center. Available at: https://www.levada.ru/2019/11/28/
obshhestvo-i-gosudarstvo/

% About the Constitution. Attitude to the main law of
the country and to the possibilities of its revision: press release
from 09.12.2019. Public Opinion Foundation. Available at:
https://fom.ru/Bezopasnost-i-pravo/14307; Public Opinion
Foundation database. Available at: https://bd.fom.ru/report/
cat/power/pow_con/d074926
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by mid-2019, has increased by 70%, to 70,850
USD per adult. The median wealth level
in 2019 was 7,087 USD (that is, the level of
wealth of half of the world’s adult population
is above this level, and half — below it).
In Russia, the average figure is about 27,000
USD per adult, the median level is 3,683 USD.

The leading positions in the geographical
distribution of wealth belong to the United
States (its share of world wealth is 29.4%),
China (17.7%) and Japan (6.9%). In Russia, for
comparison, the share of world wealth is 0.8%.
And yet, as the researchers note, “at a modest
level of general welfare, 10% of the wealthiest
Russians have 83% of the country’s wealth.
This is more than in the U.S. (76%) and China
(60%)1°,

It is important to note that long-term
increasing need to find a solution to these issues
leads to the emergence of fundamentally new
processes in the public consciousness — as life
in Russia is moving away from the numerous
perturbations of the “turbulent” 1990s, the
need for stability is becoming less popular
and makes room for awareness of the need for
change, which, apparently, will become the
dominant trend of social consciousness in the
coming years. According to Russian research,
over the past five years (from 2014 to 2018), the
share of supporters of change in Russia’s life
has increased almost twofold (from 30 to 56%)
and today it comprises the majority of Russians.
The opposite view (“stability is more important
than change”) was shared by 70% of Russians
in 2014 and by 44% in 2018%!"!. According to
the data of a monitoring conducted by VolIRC

10°All the wealth of the world. Ekons., 2019, 25 Oct.
Available at: https://econs.online/articles/photo/snegokhod-
batut-dzhakuzi-kak-domashnie-innovatsii-sposobstvyut-
progressy/

" Petukhov V.V. Dynamics of social moods of Russians
and the formation of a request for change. Sofsis, 2018, no. 11,
p. 42.
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RAS on the territory of the Vologda Oblast'?,
the share of supporters of change also prevails
over the share of adherents of stability in all
socio-demographic groups, while over the past
year it has increased (albeit slightly) in most
social strata (in 12 out of 14; Insert 3).

Thus, everything points to the fact that today
Russia is on the threshold of changes that go far
beyond the “cosmetic” changes in the system of
public administration; perhaps, on the threshold
of changes of a level that “Putin’s” Russia has
not yet known. We should note that the above
two transits of power (in 1991 and in 2000)
ended up in a completely opposite way: with
the sign “—” and the sign “+” and a crucial role
in this sense was played by concrete persons at
the helm — Boris Yeltsin, under whom the so-
called “oligarchic capitalism” emerged in the
Russian system of government, and Vladimir
Putin, who managed to overcome the political
and economic crisis inside the country and
began restoring its geopolitical status in the
international arena.

It is not yet known what state the public
administration system will be in in the next
political cycle. According to some experts, “the
actual state of the upper echelon of the elite is
highly likely to determine the arrival of new
people after Putin to run the country from
another, lower level of power. And this, in
conditions of an extremely small radius of trust
in Russian society, means an automatic radical

12 VoIRC RAS public opinion monitoring is held six times a
year in Vologda, Cherepovets, and in eight districts of the Oblast
(Babayevsky District, Velikoustyugsky District, Vozhegodsky
District, Gryazovetsky District, Kirillovsky District, Nikolsky
District, Tarnogsky District and Sheksninsky District). The
method of the survey is a questionnaire poll by place of residence
of respondents. The volume of a sample population is 1,500
people 18 years of age and older. The sample is purposeful
and quoted. The representativeness of the sample is ensured
by the observance of the proportions between the urban and
rural population, the proportions between the inhabitants of
settlements of various types (rural communities, small and
medium-sized cities), age and sex structure of the Oblast’s adult
population. Sampling error does not exceed 3%.
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change of the elite that makes key decisions in
the state, a break in gradualness”'>.

However, it is quite obvious that after 2024,
the head of state will face tasks that are no less
ambitious and fateful for the Russian state. This
applies to both internal and external challenges.
V. Putin prepared the ground for further
development: an ordered vertical of power
(although it does not always work efficiently
and many of the questions require personal
intervention of the President), outlined the
contours of civil society (its organizational
forms, purposes, scope of authority), streng-
thened the geopolitical status of Russia,
overcame the acute phases in the demographic
and economic crisis, returned the people’s
confidence in government (to date, the level
of trust in Vladimir Putin is 52%, it is two times
more than the trust in Boris Yeltsin in 1996;
Insert 4)... all this shows that a lot has been done
against the background of the condition of the
country when Vladimir Putin “took” it from the
first President of the Russian Federation, Boris
Yeltsin.

We have not just tripled the bureaucracy in
comparison with the USSR. This is not the
Imperial bureaucracy, which was responsible
for the result with its head, it is the service
staff, which (from some level) knows perfectly
well what kind of oligarch it works for, and
which categorically does not want to answer
for anything (except for its obligations to the
oligarch). This is very clear from the results of
the so-called national projects, the main task of
which is to transfer budget money to oligarchs
and withdraw it from the country (the Ministry
of Finance and the Central Bank are responsible
for this). Accordingly, the level of corruption is
appropriate, since the service staff should have
their share'.

13 Remchukov K. Analysis of the most likely scenarios for
Russia’s development in the coming years. Available at: https://
echo.msk.ru/blog/statya/2540439-echo/

4 Khazin M. on the social structure of comprador
capitalism. Available at: http://zavtra.ru/blogs/o_sotcial noj
strukture_kompradorskogo kapitalizma
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Finding a solution to these tasks, of course,
on a historical scale, required specific personal
characteristics from the national leader. We
recall that throughout his presidential terms,
Vladimir Putin had to act in conditions of both
external pressure from “foreign partners” and
in the conditions of a wide representation of
liberal-minded elites within the country, who
have held key positions in the system of public
administration since the time of B. Yeltsin, have
close financial and personal ties with domestic
and foreign big business, and who at one time
(in 1999) supported Vladimir Putin’s candidacy
for the post of President of the Russian
Federation.

Under the current conditions, achieving the
success that can be safely attributed to the
President today would be impossible without
using the so-called “hands-on” approach. And
although the key problems of governance are
traced in the very consequences of its use, we
should note that without such a regime the
head of state would have failed to prevent the
collapse of the country, “restrain” the oligarchs
in the early 2000s, and achieve a stable high
level of confidence compared to all existing
state and non-governmental institutions (this
is not explained solely by the traditional,
socio-cultural factor because trust in President
Yeltsin in 1996, according to opinion polls, was
lower than trust in the Church and the Army;
Insert 4).

We should also note that during his
presidency V. Putin significantly increased the
material prosperity of all income groups,
including the 20% of least wealthy citizens
(Insert 5), and the share of people complaining
that “it is impossible to bear such plight”
decreased significantly in all socio-demographic
groups, regardless of gender, age, area of
residence, level of education and income (/nsert
6).
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Nevertheless, today there is virtually no
disagreement in the expert community concer-
ning the fact that the order of the power vertical
achieved by the President has significant
flaws, since it resembles, rather, a tangle of
contradictions, the only balance of which is
V. Putin personally. Other spheres of life are
filled with the same contradictions: there is
a sovereign democracy alongside extremely
liberal ruling elites; anti-Russian sentiments
are becoming more widespread with the
growth of Russia’s geopolitical status; against
the background of optimistic prospects
and achievements voiced by the media and
official rhetoric of the government, people are
increasingly irritated by the stagnation of the
economy and the lack of real progress in the
dynamics of the standard of living; while the
process of rejuvenation of the Governor’s corps
and strengthening the potential of the Russia’s
personnel reserve inspires hope for a dynamic
transformation of the entire management
system, specific actions and words of local

The liberal and patriotic ways of life that
V. Putin took control of were growing, their
contradictions were smoothed out, because
their growth was managed from the same
center — from the Kremlin. And President Putin,
patronizing both ways, himself consisted of
two Putins: a liberal-Pro-Western Putin and a
patriotic-centralist Putin. The development of a
new Russia - Putin’s Russia — took place against
the background of these managed structures,
between which a balance was observed. The
crowning achievement of Putin’s development
was the return of Crimea - the fact that for a
brief moment united all of Russia. But when
this moment passed, development ceased and
Russia stopped, these two ways continued to
grow and strengthen, but were already getting
out of the control of the President®.

16 Prokhanov A. President Putin’s broad daylight. Available
at: https://izborsk-club.ru/18204
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authorities that demonstrate a disdain for
“ordinary” people cause tension. Optimism
and realism in achieving the ambitious strategic
goals expressed in the President’s pre-election
Address to the Federal Assembly!’, today,
they are more than “compensated” by the
unsuccessful launch of national projects'®.

It is not surprising that many experts give
vague or even pessimistic assessments of the
prospects for the development of Russian
society and the state against the background
of contradictions in the administration system.
Thus, according to the results of an expert
survey, which was attended by 154 specialists
from among managers, public figures,
representatives of business, media, science'
and so on, Russian sociologists have made
the following conclusion: “The opinions of
experts regarding the likely phenomena, events
and processes in Russian society in the next
five years can not be called definite... Such
processes as rising unemployment and falling
political loyalty and trust in the government,
state institutions, courts and law enforcement
agencies were identified as the most likely
ones... Among the least likely were the spread of
ideas of isolation (separatism) in certain regions
of the country and the growth of public trust,
a tendency toward solidarity, self-organization
(3/4 of experts estimate their probability is not
higher than 50%)...”%.

17 Address of the President to the Federal Assembly
01.03.2018. Official website of the President of the Russian
Federation. Available at: http://www.kremlin.ru/events/
president/news/56957

'8 We analyzed the expert assessments on this issue in
detail in the article: Ilyin V.A., Morev M.V. Nationally oriented
rotation of the elites — the most important condition for the
implementation of national projects. Economic and Social
Changes: Facts, Trends, Forecast, 2019, vol.12, no. 4, pp. 9-25.

1 The expert survey was conducted by the research
center of the Institute of Sociology of the Russian Academy of
Sciences with the participation of the ZIRCON research group
in July — October 2015. 154 experts from 65 regions of Russia
participated in the survey.

2 Gorshkov M.K. et al. Rossiiskoe obshchestvo i vyzovy
vremeni. Kn. 4 |Russian society and the challenges of the time.
Book 4]. Moscow: Ves” Mir, 2016. Pp. 326, 331.
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In general, we can say that the future of
Russia is seen by experts as very bleak. Only
one expert out of more than 150 respondents
spoke in favor of a relatively positive scenario
for the development of countries”.

The main difference between the upcoming
transfer is that its task is to create conditions
for a soft transformation of the system,
whereas the previous transfer [under Yeltsin]
set out to preserve the main contours of
the system as much as possible and in no
case change anything in it. One successor
was selected for the task of preserving the
conditions, the other is selected for the task of
ensuring their change”>.

Thus, in order to prevent expert forecasts
from becoming true, Vladimir Putin will have to
solve the problems, to which he slowly but surely
approached all the years of their presidential
terms, he has to overcome the “tunnel vision”
views of the ruling elite, responsible for the
internal development of the country, for timely
and effective implementation of the instructions
of the President, national projects, etc. This
will inevitably require taking “long overdue,
difficult but very necessary decisions”?*. In our
opinion, these decisions including those related
to personnel.

A significant “help” to the head of state in
solving this problem can be the system of civil
society institutions built by V. Putin. It is far
from perfect, there are many “gaps” in it, and
it cannot seriously affect the decisions made by
the liberal elites. But Putin (in addition to the

2l Gorshkov M.K. et al. Russian society and the challenges
of the time. Book 4. Moscow: Ves’ Mir, 2016. P. 331.

22 Khaldey A. What is the difference between the transfer
under Yeltsin and the transfer under Putin? Available at: http://
zavtra.ru/blogs/chem_transfer pri_el tcine otlichaetsya ot _
transfera_pri_putine

2 Address of the President to the Federal Assembly
01.03.2018. Official website of the President of the Russian
Federation. Available at: http://www.kremlin.ru/events/
president/news/56957
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fact that he created it in principle and supported
it throughout all his presidential terms) provided
it with the main thing — an ideological vector.
He could not “instill” this in the ruling elite,
which was created under Yeltsin. In particular,
this ideological vector is to reflect the interests
of broad segments of the population rather
than narrow social groups; to ensure that the
government is not so much legal as legitimate,
that is, its positive perception in public opinion
assessments; as well as the active participation
of civil society institutions and initiative citizens
who are not indifferent to the country’s problems
in a constructive dialogue with representatives
of government bodies at all levels of the power
vertical.

Today, the quality of our state lags behind
the readiness of civil society to participate in
it. Our civil society has indeed become more
mature, active and responsible. We need to
update the mechanisms of our democracy.
They must “accommodate” the increased social
activity...

It is necessary to set up the mechanisms of
the political system in such a way that it would
timely capture andreflect the interests of large
social groups and ensure that these interests
are mutually agreed upon. It could ensure not
only the legitimacy of the power, but also the
confidence of the peopleinits justice (including
in cases where they are in the minority)...

We need a mechanism with the help of
which the people can support responsible
people, professionals at all levels of power
who think in terms of national and state
development and are able to achieve results.
We need a clear, operational and transparent
mechanism for developing, making and
implementing decisions - both strategic and
tactical...Citizens, professional and public
associations should be able to “test” all state
documents in advance*.

Volume 12, Issue 6, 2019

24 Putin V.V. Democracy and the quality of the state.
https://www.kommersant.ru/doc/1866753
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Vladimir Putin paid considerable attention
to all these points in his 2012 program article
“Democracy and the quality of the state”.

However, the development of civil society
and its role as a subject that expresses the
interests of the general population (and not
only of socially vulnerable categories) is
complicated by a number of factors, largely
stemming from the liberal foundations of
domestic policy implemented by some of the
ruling elites for several decades. First of all, the
internal situation in the country is built in such
a way as to minimize the system of limits and
restrictions for the ruling political and financial
elites. Therefore, civil society institutions,
although they do help socially vulnerable and
other groups to live in the conditions created by
the country’s ruling elites, are “excluded” from
the process of creating these conditions. Their
“point” victories on site are not able to affect
the system as a whole.

From the citizen’s point of view, it is
fundamental that an institutional system that
works for representative democracy should be
open, accessible and accountable. It should
signal citizens about how to behave properly
and who to ask for a specific area of society’s
life...In Russia, as a state with an insufficiently
stable economy and a poorly functioning
political system, the constant interaction of
society with the authorities is necessary to
ensure socio-political stability and further
development®.

Key public institutions claim that “civil
society is a legitimate partner of the state”?;

2 Krasnova A. The problem of interaction and mutual
understanding of civil society and the Government of the
Russian Federation at the present stage (2019—2020). Available
at: https://strategy24.ru/rf/news/problema-vzaimodeystviya-
grazhdanskogo-obshchestva-i-vlasti-rf

% Russian breakthrough and the challenges of civil
society: a special report prepared on the basis of the decision of
the Civic Chamber of the Russian Federation dated 08.04.2019.
Moscow: Sovr-e inf-e sist., 2019. 60 p. Official website of the Civic
Chamber of the Russian Federation. Available at: https://www.
oprf.ru/press/news/2019/newsitem/51383.
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however, this remains only a theoretical position
for the time being. High-profile management
decisions are not submitted to a broad public
discussion and are taken even when they are
sharply and openly opposed by the people who
are directly affected by these decisions (for
example, it was the case with the introduction
of the Unified State Exam in the education
system, the reform of the Russian Academy of
Sciences, monetization of benefits, raising the
retirement age, optimizing health care, etc.).
There is no practice of discussing by name the
candidates of Government members who are
called to bear personal responsibility for the
implementation of tactical and strategic tasks
of Russia’s development; this list is formed
“behind closed doors” and is presented
to Parliament and society only as a fait
accompli.

The reason is that the Constitution of the
Russian Federation significantly restricts the
powers of the Federation Council and the State
Duma in performing their main functions —
representing the interests of the population
in power and participating in the legislative
process. The main activities of the Government
of the Russian Federation, its structure,
candidates for key positions in accordance
with articles 112 and 113 of the main
document of the country are determined by
the Prime Minister, who is nominated by the
President (Article 111). Thus, the Constitution
does not mention any personal discussion of
the candidates of Ministers responsible for
the state of affairs in their fields and for the
implementation of the President’s instructions.
The Federal Assembly is excluded from this
process.

Another important point is that during the
years of “stability”, which under the liberal
guidelines of the ruling elites gradually turned
into “stagnation”, Russian society (which acts
as the foundation of civil society, since it is
from its ranks that initiative leaders come out)
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began to lose the “energy of a great goal”, as
sociologists warned when they noted the high
level of social atomization of Russia throughout
the entire period of the 2000s and early 2010s.

During the years of reforms, our fellow
citizens became so immersed in their problems,
and the state withdrew from the sphere of goal
setting for development of the nation to such
an extent that Russians gradually began to lose
their previously characteristic power of the
“big goal”. But it allowed them to repeatedly
perform seemingly impossible things — just
remember the country’s industrialization, the
recovery of its economy after the Great Patriotic
War, the breakthrough into space, and many
other things that Russians are still fairly proud
of”.

It is difficult to argue that “pure consumption
as the dominant goal of life leads society along
a path that has no future”?®. However, the admi-
nistration system created in the post-Soviet
period was aimed precisely at growing the
“service economy” out of consumer citizens
and out of the domestic economy”?, this was
necessary for the liberal elites to maximize
Russia’s “integration” into the Western world.
Activities implemented in the framework of
the Bologna process have resulted in the fact
that the education sphere ceased to provide
a system-wide upbringing and education and
was transformed into a complex of institutions
providing only educational services; another
consequence was the long-term dissatisfaction
of the population with the dynamics of the
standard of living and quality of life. All this
has led to the fact that “our society has turned

¥ Gorshkov M.K., Krumm R., Tikhonova N.E. (Eds.).
What Russians dream about: ideal and reality. Moscow: Ves’ Mir,
2013. P. 312.

28 Karacharovskii V.V., Shkaratan O.I. Different goals of
one society. Sotsis, 2019, no. 1, p. 15.

2 Betelin V.V. Russia needs to abandon the “service
economy” and shift to the economy of industrial production.
Ekonomist, 2019, no. 2. pp. 3—12.
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into consumer society in many ways”*’; and in
the absence of any ideology (which is stated in
the Constitution of the Russian Federation),
the vector of formation of its value norms is set
today by those who possess these very material
benefits — people who adhere to liberal values,
including those of their representatives who
belong to the ruling elites of the country.

An eloquent argument in favor of this thesis
is the statistics on the growth of corruption
and the number of dollar billionaires in Russia
against the background of the continuing
stagnation of the Russian economy and the
popularity of the direct live TV phone-in with
V. Putin, which provides ordinary citizens with
a real chance for social justice.

The actual merging of the elite and the
state apparatus is not perceived as an anomaly.
This is almost a natural state of affairs ...

Since the beginning of Vladimir Putin’s last
presidential term, there have been no tangible
changes in the psychological self-perception of
society. According to Russian sociologists, “the
analysis of changes in the socio-psychological
well-being and level of material and social
status of Russians shows that the year after the
presidential election did not help to overcome
the negative trends that accumulated during the
economic crisis of 2014—2016, but contributed
to the stagnation of most of them”*2. And when
the foundation of civil society (the citizens
themselves) consists of consumers and with
each new generation this property of society is
strengthened, then it is difficult to expect that
civil society will “see” beyond private problems.

3 Direct live TV phone-in with V. Putin, June 20, 2019.
Official website of the RF President. Available at: http://www.
kremlin.ru/events/president/news/60795,

3 The state as the “master of society” (editorial).
Nezavisimaya Gazeta, 2019, 2 December. Available at: http://
www.ng.ru/editorial/2019-12-02/2_7741_red.html

32 On the pressing problems of our life and the interaction
of regulators, business and citizens: a report on the results of a
mass sociological study. Moscow, 2019. Vol. 1. P. 4.
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For 8 months of 2019, the damage from the
ended criminal cases of corruption in Russia
amounted to about 102 billion rubles. This was
announced on November 18 by the deputy head
of the Department for combating offenses in
the sphere of distribution and use of budget
funds of the Main Directorate of economic
security and combating the corruption under
the Ministry of Internal Affairs of Russia
D. Sevastyanov. Since the beginning of the
year, the number of detected corruption-
related crimes has increased by 4.7%. In
January — August, law enforcement agencies
identified more than 3 thousand crimes
committed by officials caught in bribery. Of
these, 805 involved particularly large sus of
money. One thousand people were brought
to criminal responsibility.

And, nevertheless, we should note that it is
the long-term unresolved current problems that
today trigger the fact that Russian society is
changing; it ceases to be a passive object of
management (as it has been for the past 20
years). Signs of this process are already visible
to the naked eye, and we should assume that

this trend will not just continue on a new page
of Russian history, but will become its main,
dominant trend. Therefore, we should agree
with some experts who claim that “in the
transit of power, the political forces that will
offer the society a unifying model of economic
development of a federal state, which has long
been in demand by the society, will win”**.

Against the background of the transfor-
mations that are taking place in society, the role
of constructive forms of expression of its
increasing political and social activity, the role
of civil society, is automatically updated. In this
regard, it should be noted that the President,
who made a significant (perhaps even decisive)
contribution to its creation and development
(through the establishment of key civil society
institutions*, provision of active support to
civil initiatives and, in general, by “tuning”
civil society to function in the interests of the
nation), should continue this work and move
to solving higher-level tasks — to release the
potential of civil society, to give it broader
powers, make the Government and other officials
responsible before it.

We cannot but agree with the opinion of experts who express the following point of view: “What

can the President do in the conditions of melting social time, which is more and more like flying up
time? He can only launch the development, which will include both ways of life [liberal and patriotic]
and the energy that has accumulated in these ways of life. Through development, which will again
be led by himself, he will be able to manage both ways. A development model must be created that
excludes the current neoliberal model that has stopped Russian historical dynamics™36.

3 The Ministry of Internal Affairs: the damage in Russia from corruption in 2019 amounted to 102 billion rubles. News Agency
Eurasia Daily, November 18, 2019. Available at: https://eadaily.com/ru/news/2019/11/18 /mvd-ushcherb-v-rossii-ot-korrupcii-
za-2019-god-sostavil-102-mlrd-rubley

3 Vanin G. After Putin: the future transit of power in Russia. Available at: https://regnum.ru/news/polit/2756069.html

3 Here we are talking about creation of the Civic Chamber of the Russian Federation in 2005 (Federal Law dated April 4,
2005 No. 32 “About the Civic Chamber of the Russian Federation”), the Russian Popular Front (ONF) in 2011, and legislative
foundations of local self-government (Federal Law No. 131 of 6 October 2003 “On general principles of organization of local
self-government in the Russian Federation”), the mechanisms of public control (Federal Law No. 212 of July 21, 2014 “On the
fundamentals of public control in the Russian Federation™) etc.

% Prokhanov A. President Putin’s broad daylight. Available at: https://izborsk-club.ru/18204
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Abstract. The article discusses theoretical foundations of understanding success, substantiates
methodological approaches to studying the successfulness of the 20th century individual, and discusses
findings of an exploratory research conducted by an international team of scientists. We consider it
important to study the social phenomenon such as “succesfulness of a modern individual” in the context
of their satisfaction with important aspects of life and work and from the perspective of a wide range of
socio-cultural, socio-psychological and demographic determinants. The study uses methods developed
in various fields of social and humanitarian science; the methods describe the phenomenon' of success
in a meaningful way and identify its prevalence and manifestation features in different countries (in this
project — Russia, Poland and Belarus) and in specific groups within countries. An exploratory research
performed in this way has an interdisciplinary basis and relies on the synthesis of econometric (modeling,
correlation and regression analysis), sociological (questionnaire survey), and psychological (testing)
methods. The article presents findings of a pilot sociological survey and psychological testing of the
population of different cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna), Belarus (Minsk)

' A philosophical term, which has a wide range of meanings and acts as a basic, complete and reliable unit of what can be
singled out in a consciousness (from the Greek word phainomenon, which means manifesting itself).
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and Poland (Lublin). The pilot stage of the comparative cross-country study involved empirical testing of
the selected tools in determining success factors in different linguistic, cultural and political environments,
searching for methodological approaches to the essence of the phenomenon under consideration, and the
operationalization of the concepts used. Successfulness? has been studied in terms of self-esteem and
in relation to life satisfaction. The study covered main spheres and conditions of human life. We tested
relevant hypotheses that we had confirmed in the course of regional studies. The scientific significance
and novelty of the research lies in the exploratory nature of the project, an attempt to solve a scientific
problem by integrating knowledge and methods from various scientific fields. The findings of the study, its
conclusions and models can become the basis for the development of a full-fledged concept of “modern

successful individual”.

Key words: success, methodology, society, sociological survey, needs, sustainable development.

Introduction

According to D. McClelland’s Need
Theory, “the need for achievement is a key
factor in economic growth” [1, p. 285]. Those
countries where a desire for success is
widespread (e.g., in many Western European
countries, USA, Japan) have a higher level
of GDP and faster economic and social
development [2, p. 302] Almost any jump in
“intensive economic development”, according
to D. McClelland is “preceded by the spread of
the “need for achievement” [2, pp. 302, 303]
and a high level of desire for success. This is
due to the fact that in such societies “there are
always a lot of energetic entrepreneurs who
contribute ... to faster economic growth” [1,
p. 465]. The ideologists of the theory of the
“welfare state”?, whose main task is to ensure
the evolutionary progressive development of all
strata of society [3], also pointed out that “...
the wealth, power and happiness of the state
depend on the welfare of its individual citizens”

[4].

At the same time, the motivation for success
in psychological and sociological consideration
is contradictory both for an individual and for
building social relations in society. The
versatility and multiple effects of success as a
social phenomenon predetermine the need to
study it from the point of view of various social
sciences. However, the phenomenon of success
has not yet become the subject of targeted
interdisciplinary scientific analysis. Some works
on this problem consider certain aspects and
elements of “success”*. Thus, the category
of “success” and the empirical indicators of
“successfulness” require further theoretical
and methodological analysis in order to
create relevant models of modern successful
people taking into account socio-cultural,
demographic and socio-economic differences
within and between countries.

This has become a starting point for the
joint study “Modern successful individual”
carried out by an international research team
that unites scientists (psychologists, economists,

2 Successfulness is an empirical indicator (construct), which allows us to carry out measurement procedures for the

subjective assessment of success.

3 The German scientist L. von Stein (1815—1890) is considered to be the author of the concept of the social state. This
idea was also addressed by Yu. Offner, E. Naumann, A. Wagner, G.W.E Hegel, W. von Humboldt, N.Ya. Danilevsky, V.I. Lenin,

K. Marx, E Engels, etc.

4 Life successfulness, personal life path, subjective resources of successfulness, responsibility as a determinant of
successfulness, education and successfulness, social successfulness, professional success, gender aspect of success, educational

successfulness, etc.
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sociologists) from Russia, the Republic of
Poland and the Republic of Belarus. The goal
of the project, which is currently being carried
out by the research team, is to determine the
features of a modern successful person in the
context of satisfaction. The study is designed
to answer the questions: who is a successful
person, what is their psychosocial image; what
are their socio-demographic characteristics;
what is their satisfaction with various aspects
of life; what are the socio-economic effects of
success; what is the role of socio-cultural drivers
of success.

Given the multidimensionality of the
conceptual construct “successful person”,
the study was based on the principles of the
socio-cultural approach, which due to “the
possibility of connecting different aspects
of the vision of the object allows us to show
it as a bright, multifaceted, living entity
in continuous development” [5]. Pitirim
Sorokin identified this approach as an
inseparable triad — “individual, society, and
culture”, highlighting the aspects of their
socio-cultural interaction, inseparable from
each other: “an individual as a subject of
interaction; society as a set of interacting
individuals with its socio-cultural relations
and processes, and culture as a set of values
and norms owned by interacting persons,
and a set of carriers that objectify, socialize
and disclose these values. None of the
members of this inseparable triad (individual,
society and culture) can exist without the
other two” [6, p. 218]. Modern researchers
believe that this approach “integrates the
three dimensions of human existence (the
individual with their relationship with society,
the nature of culture, the type of sociality) as
fundamental, each of which is not reduced
to others and is not derived from them, but
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they are all interconnected and affect each
other as the most important components
of human communities” [7]. The appeal to
the socio-cultural approach’ is connected
with the emphasis on the spiritual factors in
social and economic development and socio-
cultural and socio-psychological factors in
the well-being of society [8]. The growth
of the number of empirical studies focused
on the study of life satisfaction, happiness
level and subjective well-being also indicates
the interest in this direction [9]. We think
that among the above-mentioned non-
economic factors, there is the phenomenon of
“success” and successfulness as its subjective
perception. The appeal to this problem is
explained by the fact that the practice of
studying the state of society through the prism
of negative indicators (disease, mortality,
poverty, deviations) has taken root, and this is
methodologically not quite correct, since the
factors in positive states (social order, health,
well-being) and negative states (deviations,
diseases) differ. Thus, according to RAS
Academician M.K. Gorshkov, the success of
the modernization of society is increasingly
associated with the improvement of the social
environment, the spiritual development of
society and the moral state of people [8].
Progressive development of any state is
largely based on the effective work, success and
achievements of each of its citizens in personal,
professional and civic activity. How successful
are people from different countries? If we
consider indicators that indirectly give us
an idea about the success of citizens, we will
see that, for example, the happiness index

5 In the context of our research, the tradition goes back
to the works of Max Weber The Protestant Ethic and the Spirit of
Capitalism, Economic Ethics of the World Religion.
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calculated for 156 countries® shows that its
value is higher in Finland (happiness index-
2019 is 7.8 points). Poland is on the 40th
position in this rating (6.2 points), the Russian
Federation — on the 68th (5.6 points), Belarus —
on the 81st (5.3 points) [10]. Studies show that
happy employees are 12% more productive
[11]. Accordingly, if a person is successful and
happy, then their work performance provides a
significant benefit for economic development.
Over the course of history, the understanding
of achievement and success has changed, and
nowadays these phenomena are manifested in
different cultures in different ways [12]. For
example, in a research conducted by the
Public Opinion Foundation (FOM) in 2017,
the answers of Russians to the question “What
is success in life to you personally? How would
you define it?”7 were as follows: at the top of
the rating: “happiness in my personal life, well-
being of my family, children, grandchildren”
(32%), “material well-being, prosperity”
(27%), “good, interesting, favorite work,
successful career” (20%), “health of my loved
ones” (13%). The most important components
of the life success of Poles®, according to a study

¢ The Happy Planet Index is a combined indicator of
the British research center New Economic Foundation.
The calculated happiness index takes into account: GDP per
capita, taking into account domestic prices(PPP); healthy life
expectancy, social support - the answer to the question “If you
had a problem, could you count on the help of relatives or
friends if necessary?”; generosity — the answer to the question
“Did you spend money on charity last month?”; freedom
to make life choices — the answer to the question “Are you
satisfied or dissatisfied with the freedom to choose what you
do with your life?”; perceptions of corruption — the answers to
the questions “Is corruption widespread in the government?”
and “Is corruption widespread in business?”; subjective feeling
of happiness — the answers to questions about the past day: Did
you laugh? Did you feel happiness? Were you worried? Did you
feel anger?

7 What is success? It is difficult or easy to achieve success
for the residents of today’s Russia. Available at: https://fom.ru/
TSennosti/13865 (accessed 05.11.2019).

8 A Polish model of success: the data of the survey “Who
are we?” conducted among the inhabitants of Poland by the
Institute for Public Opinion Research “Homo Homini”.
Available at: http://maxpark.com/community/politic/
content/2103799 (accessed 12.08.2019).
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by the Institute of Public Opinion “Homo
Homini”, are “family” (58%) and “good job”
(56%), and these two components outstrip
others such as “my own home” (23%), “love”
(22%), “good education” (22%), “money”
(10%). For comparison, we should mention
that for Americans, “success” is not so much
a statement of achievements, as “a social norm
..., a vital imperative ... a way of positioning...
“I am an American” already implies superiority
and higher starting positions” [13].

The given data show that, despite some
similarity of positions in a self-assessment of
success, there are essential differences
connected both with cultural (in particular,
mentality) and institutional conditions in
different countries. These features, as well as
the range of socio-cultural, socio-psychological
and demographic factors that determine the
motivation for success, are within the research
field of the project described in the present
paper.

Theoretical and methodological review

The idea of success is studied in different
areas of scientific knowledge (psychology,
economics, sociology, philosophy, cultural
studies, etc.), each of which considers specific
facets of this phenomenon [14].

Philosophical substantiation of the
phenomenon of success is mainly connected
with the problem of values, as well as with self-
identification of an individual and their self-
esteem [15]. The analysis of socio-philosophical
approaches that study the phenomena of
“success” and “successfulness” in different
historical periods [16] shows that “success in
the modern understanding of this concept is
revealed by ontological characteristics of an
individual” [16] that determine the effectiveness
of social actions (the use of hidden reserves,
independence and responsibility in planning
activities focused on success, self-realization,
self-actualization, self-satisfaction in activities,
professional competence, etc.).
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In psychology and sociology, this issue is
investigated in the framework of the theory of
achievement motivation.

At the same time, two complementary views
have been formed in the modern scientific
literature. The first one focuses on the study of
the conditions for achieving success and
successfulness in the process of self-realization
and self-actualization of an individual (A. Adler
[17], A. Maslow [18], K. Rogers, V. Frankl
[19], etc.). Self-actualization, according to
representatives of this direction, is focused
on something that exists outside the person
(other people, sphere of activity, meaning). For
example, V. Frankl wrote: “Self-actualization
is not the final destination of a person. ... If
we turn self-actualization into an end in itself,
it will conflict with the self-transcendence
of human existence. ... Only in so far as man
succeeds in realizing the meaning which he
finds in the external world does he realize
himself. If he intends to actualize himself
instead of making sense, the meaning of self-
actualization is immediately lost” [19, p. 58-
59].

Scientists of the second direction focus on
the content and essence of personal success
(D. McClelland [1], H. Heckhausen [12],
E. Fromm [20], etc.). For example, E. Fromm
in his research pays special attention to higher
existential needs (establishing connections,
overcoming, identity, system of views, etc.). Of
course, the ways to meet these needs depend to
a great extent on the type of social conditions
that surround the individual, they significantly
affect the ways to meet the needs [20].

In sociology, the analysis of this pheno-
menon is aimed at identifying the criteria and
drivers of success, their representation in
specific social groups and spheres of activity
[21, 22, 23, 24].

The renowned Polish sociologist P. Sztompka
notes the influence of M. Weber’s idea about
the search for spiritual determinants of macro
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processes in the sphere of individual motivations
and values and identifies two classical vectors
of research into the phenomenon of a success-
ful person [25]. The first one, according to
P. Sztompka, is associated with the name of
E. Hagen [26], who introduced the concept
of “innovative personality” as a prerequisite
for economic growth and the spread of
entrepreneurship. The second one is associated
with the theory of D. McClelland [27],
according to which the spread of the motivation
for achievement precedes a leap forward in
economic growth.

Empirical economics, when it studies
general principles of behavior of subjects of
economic relations, it analyzes the ways of
achieving success at the macro- or micro-level
of the national economy. And if the classics of
economic thought (A. Smith [28], D. Ricardo
[29], etc.) considered the growth of social
wealth as an indicator of macroeconomic
success, then the marginalists (K. Menger [30],
WS.S. Jevons [31], A. Marshall [32], J.B. Clark
[33] et al.) focused on human behavior, the
definition of its activity motives and aspirations.
At the same time, they considered the
maximum satisfaction of an individual’s needs
as the ultimate goal, i.e., “the maximization of
welfare was understood as the maximization of
utility” [34].

In modern economics, there is a new
approach to indicators of success and efficiency
of the economy of countries, based on the
concept of “happiness economics”. The
concept of “happiness economics” is based
on increasing the satisfaction and happiness
of each person and each market subject. PA.
Sorokin believed that it is unacceptable to
ignore happiness as a measure of progress,
as, indeed, to exaggerate its importance: “All
the criteria of progress, no matter how diverse
they may be, somehow imply and must include
the principle of happiness” [35, p. 511]. This
direction focuses on subjective well-being,
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defined as “a broad category of phenomena
consisting in the emotional response of people”
[36]; “happiness economics” uses it to assess
the quality of objective living conditions
of people [37]. In this issue, economists,
sociologists and psychologists are in solidarity,
because, according to scientists, society has
entered the “economics of life satisfaction”
[38, p. 122]. Life satisfaction is thus part of the
broader concept of “subjective well-being”,
its cognitive side, which is complemented by
emotions (positive and negative) experienced
by an individual in a given period of time [39].
In this case, the economy is considered as a
tool for creating well-being for society as a
whole and for each individual [40]. Quality of
life indicators are actively used for comparative
analysis of countries’ development. It also
indicates attention to the subjective assessment
of human well-being. N.M. Rimashevskaya
notes that “the quality of life is the meaning of
life of each individual and the population as a
whole” [41, p. 185].

Thus, success (a broad, multifaceted and
deep concept) is inextricably linked to the
values and norms of an individual and society.
Despite all the differences in the understanding
of success and successfulness, there is a
“common core of meaning” that is “dominated
by areas of life such as work, knowledge and an
open political system that provides freedom,
in which an individual’s initiative can lead to
success”. It is argued that “the commitment
to family, tradition and interpersonal
relationships should retreat and give way
to the aforementioned areas” [12]. These
statements, as we see, contain contradictory
manifestations of the phenomenon of success
and successfulness.

In periods of changing historical epochs, the
accumulated scientific heritage is re-evaluated,
enriched and developed, especially in the field
of social science; new scientific paradigms are
formed that meet the realities of a changing
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society. These include, for example, P. Sorokin’s
“integralism” — “a complex, synthetic, unifying
approach to the study of society and man” [42].
According to P. Sorokin, man is one of the
important creative centers ... of reality”, who is
able to “transcend the limits of his unconscious
and conscious forces” and “who ... does it
in the best periods of his intense creativity”
[43]. In the 1930s, P. Sorokin warned that a
person “sandwiched between two eras”, when
“old values are collapsing, and new ones have
not yet strengthened, is lost in the wilds of
the disintegrated sensual world and society”
[43]. The scientist saw the way out in the
spread of altruistic values. Representatives of
the school of Russian cyclism (V.I. Vernadsky
[45] et al.) developed this idea, justifying the
“revival of high ... culture and humanistic-
noospheric morality” through the partnership
of civilizations [46, 47]. Such a change in the
times was the end of the 20th century, which
marked “the greatest geopolitical catastrophe”
(collapse of the Soviet Union), which “broke
the ongoing development of ... society” and
caused fundamental “changes in politics,
economy, and ideological systems” [49]. The
consumer society began to emerge against
the background of growing new needs. At
the same time, consumption is a “factor in
identity construction” [50]. “Goods become
spiritualized and animated elements of social
reality” [51]. The possession of a branded thing
or its latest ultra-modern model is an indicator
of success, the realization of the need for “self-
expression, status, beauty, power” [51], etc.
The American psychologist T. Shibutani
draws attention to the fact that in some cases
the struggle for recognition, power and status,
and the desire for both very high and very low
goals are associated with rejection of oneself,
because “to evaluate oneself means to consider
oneself within a certain hierarchical system”
[52]. Self-esteem is an important regulator
of behavior, it depends on the relationship
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of a person with other people, criticism and
demands toward oneself, attitude toward
success and failure.

An individual cannot be considered
separately from the society, its traditions,
foundations, level of economic and social
development, as well as the society depends
on how much human potential is developed
in it, how much its members are interested in
personal success and success of the society.

From the methodological point of view,
the study of the phenomenon of a successful
person can be considered as an attempt to
combine [53, p. 14] cognitive means of various
humanities on the basis of an interdisciplinary
approach that gives a broader and compre-
hensive understanding. All the theoretical and
methodological provisions given by us served as
the basis to substantiate the methods and design
of the study.

Research methods and tools

Beginning our research, we considered it
important to study the phenomenon of a
successful person not only in the context of
their satisfaction with various aspects of life,
but also their behavior within a wide range
of socio-cultural, socio-psychological and
demographic determinants, using methods
developed in various fields of social and
humanitarian science, allowing us to describe
this phenomenon as an “ideal type” or model
and to identify the features of its manifestation
in different countries and in specific groups
within countries.

Interpretation of the basic concepts

Before proceeding to the description of the
research tools, let us focus on the main terms
and concepts that are used in the work. We note
that success was studied in terms of self-esteem
in the context of satisfaction.

Success is a positive aspect of the subjective
“good state” of an individual [54]; achievement
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of the goals, positive result of something, public
recognition of something or someone’.

Satisfaction is an emotional state arising
from the implementation of a motive [55].

Satisfaction with life is a multi-valued and
multidimensional term that reflects “the overall
assessment of satisfaction with one’s
achievements and living conditions”, which is
determined by comparing one’s position with
one’s established standards [56].

Life satisfaction is a general idea of a person
about psychological comfort, which includes:
a) interest in life; b) determination, commit-
ment, consistency in achieving life goals;
¢) consistency between the goals set and actually
achieved; e) positive assessment of one’s own
qualities and actions and e) the overall result of
satisfaction with life.

Life stability — a) persistence and determi-
nation in actions; b) personal competence in
overcoming stress, and tolerance to negative
emotions; c) tolerance to failures and under-
standing of life as a challenge [54; 57].

Economic successfulness is satisfaction due
to the possession of material goods, the level
of consumption, quality of life and standard
of living.

Professional successfulness is a set of positive
results accumulated during career (work): “per-
sonal satisfaction with professional self-realiza-
tion based on the effectiveness of personal and
professional achievements on the way to pro-
fessionalism and their recognition in a profes-
sionally significant environment for the actor”
[58]. It is an integral phenomenon (quantitative
and qualitative indicators of activity, psycho-
physiological costs, job satisfaction, evaluation
of one’s work and remuneration, relationships
with colleagues and managers, their assessment
of the actor’s work, etc.” [59, p. 302].

% Kuznetsov S.A. (Ed.). Comprehensive Explanatory
Dictionary of the Russian Language. Ist edition. Saint Petersburg:
Norint, 1998.
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Figure 1. Structure of the questionnaire
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Social successfulness is a set of achievements
in a society (reference group), significant for
the individual. It is expressed in the socially
significant and recognized result of social
actions of an individual, that is, the result that
ensures high quality of spiritual and social life of
an individual within social norms” [60, p. 20].

Life successfulness means personal
achievements of an individual in accordance
with the requirements that they set for
themselves.

Personal successfulness is the criterion
(assessment) of self-realization of an individual.

Emotional profile is the degree of distinct
manifestation of the set of positive (“joy”,
“happiness”, “peace”, “feeling of harmony
with the world”, “feeling of luck”) and
negative (“feeling of fatigue”, “stress, tension”,
“anxiety”, “fear”, “loneliness”, “delight”,
“boredom”, “despair”) emotions [61].

At the first stage of our study, in order to test
the tools, we conducted a sociological survey on
the sample of 100 people (from 18 to 70 years
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old) for each territory!’, proportionally
representing the population by sex and age.

The questionnaire for the pilot survey
consisted of five interrelated blocks of questions
(Fig. 1):

Successfulness was studied in terms of self-
esteem, covering the main areas and conditions
of life. We tested relevant hypotheses that we
had confirmed in the course of regional studies.
The obtained empirical data will be used to
substantiate the model of satisfaction of a
modern successful individual.

10 The survey was conducted in various cities. In Russia
— in cities of regional significance (Vologda, Kolomna) in the
Republican capital — Petrozavodsk and in the industrial city
— Cherepovets in the Vologda Oblast, in Belarus (the capital —
Minsk), Poland (the administrative center of the Voivodeship
with developed mechanical engineering — Lublin). Cities of
the sample have different status, different population (from
140 thousand people — Kolomna, from 300 thousand people
— Vologda, Cherepovets, Lublin, about 2 million people —
Minsk), different socio-economic development (the state of
budget security, the level and forms of employment, the level
of development of social infrastructure, etc.), which helped
achieve representation of the maximum diversity of the urban
population in the sample.
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In accordance with the research agenda
associated with the comparison of hetero-
geneous social units (three countries, six cities,
population with different views and values),
the hypothesis of the relationship between
successfulness and life satisfaction was
formulated. At the same time, the object of
the study — the urban population — will be
internally differentiated by countries, types
of settlements, sex, age and social status of
respondents.

According to one of particular hypotheses,
there were statistically significant differences in
life satisfaction among respondents in the
groups under consideration. To test the
hypothesis in the psychological block of the
study, the following methods were used.

For the analysis of life satisfaction the test!!
“Life Satisfaction Index” [62], consisting of five
scales, was used. The scale of interest in life
reflects the degree of satisfaction and activity
in life. The second scale evaluated people
from the position of consistency in achieving
goals. According to its estimates, the level of
achievement of life goals is highest in those who
seek to realize their life goals and objectives.
The scale of consistency between set and achieved
goals characterizes people in terms of their
awareness of their ability to achieve planned life
goals. The fourth scale presents self-assessment
of oneself and one’s own actions by identifying
positive qualities and shortcomings, including
one’s own competencies. High scores on this
scale reflect such qualities as determination and

' The methodology was translated and adapted by
N.V. Panina in 1993. The questionnaire, which diagnoses the
index of life satisfaction, reflects the general psychological
state of a person, the degree of their psychological comfort
and socio-psychological adaptation. The scale consists of
20 questions, the results of the answers of which are reduced
to 5 scales that characterize various aspects of the general
psychological state of a person and their satisfaction with life.
The maximum life satisfaction index is 40 points. The average
life satisfaction for 25 to 30 points. Indicators less than 25
points are considered low.
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perseverance aimed at achieving goals. A low
score reflects passive acceptance of life’s failures
and submissive acceptance of all that life brings.
Realistic self-assessment shows that a person
fully and reliably uses their capabilities to
overcome any limitations and obstacles in life.
The fifth scale shows the degree of optimism of
a person and their satisfaction with life.

In order to analyze the situation “Over-
coming stress and life difficulties”, the Scale of
Life Stability [57] (SPP-25) was applied, or
rather its selected aspects a) persistence
and determination in actions, b) personal
competence in overcoming stress, and tolerance
to negative emotions c) tolerance to failures
and understanding of life as a challenge.
ANOVA?? statistics were used to assess the
level of life satisfaction in the groups under
consideration. An additional test “post-hoc
Tukey’a”'3 was used to determine statistically
significant differences between the groups
under consideration.

The problem of economic successfulness in
the interdisciplinary study is investigated by a
block of questions relating to:

— consumption (behavior of people in the
consumer market, positioning of an individual
in society, motives and incentives of rationality
taking into account the received income
and expenses, quality and marketing of life
of respondents, opportunities for receiving

12 The purpose of ANOVA (analysis of variation) is to test
the significance of the difference between averages in different
groups by comparing the variances of these groups. Dividing the
total variance into multiple sources (associated with different
effects in the plan) allows us to compare the variance caused by
differences between groups with the variance caused by intra-
group variability. The hypothesis being tested is that there is no
difference between the groups. If the null hypothesis is true,
the estimate of variance associated with intra-group variability
should be close to the estimate of inter-group variance, if false
— significantly deviate.

13 Statistics: post hoc comparisons — the method of a
posteriori multiple comparisons assumes the presence of more
than two samples. This method is used for testing hypotheses
and exploratory analysis.
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qualitative, including elite, education,
etc.). The inclusion of questions about the
level of consumption and its relationship to
individual’s success is due to the fact that the
population of different countries of the world
today more often chooses this scenario of
behavior, characterized by mass consumption
of material goods and forming an appropriate
system of values and attitudes. From 1960
to 2000, i.e. for 40 years, personal spending
on goods and services worldwide has more
than quadrupled (from 4.8 billion USD up
to 20 billion USD)™". In Russia, this type of
behavior began to emerge in the post Soviet
period?;

— financial situation (self-identification,
characteristics of cash income, expenditures
on buying expensive goods);

— labor activity (forms and methods of
employment, degree (level) of realization of
qualitative characteristics of the working
population in work, intensity and productivity
of work, status of the position and ideas about
career growth, value of work, self-assessment
of usefulness of an individual for society,
conformity to a professional calling).

In addition to the above aspects of the
economic content of the phenomenon of
“successfulness”, the problem of creative and
inventive activity becomes relevant for the
development of society [63; 64]. The possibility
of self-realization in this area is one of the facets
of modern success of an individual. In this
regard, the project explores such an indicator
as the frequency of manifestation of creative
abilities at work and in everyday life.

4 The History Of What Things Cost In America:
1776 to Today. Available at: https://247wallst.com/
investing/2010/09/16/the-history-of-what-things-cost-in-
america-1776-to-today/ (accessed 10.03.2019).

15 Consumer society. Portal “Slovari i entsiklopedii na
Akademike”. Available at: https://dic.academic.ru/dic.nsf/
ruwiki/92833 (accessed 10.03.2019).
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Social successfulness “means the achie-
vement of social status, the acquisition of social
prestige, the acquisition of social and personal
reputation. Possession of these parameters with
a social sign “plus” already makes a person
successful and success — socially tangible and
ranked, and transfers a successful person to
the rank of a new stratification — successful
individuals” [65, p. 16]. Social capital is a
key factor in the formation of social success
of an individual, because the system of social
networks, in which an individual is included,
greatly increases their chance to implement
successful life strategies [66]. Social capital
is formed in various social groups — from
the family to the nation; it is created and
transmitted through cultural mechanisms such
as religion, tradition, custom [67; 68]. One of
the directions of functioning of social capital
is civic activity, “expressed in ... the ability and
desire to show one’s own civic position, to
defend personal and group interests and rights,
this awareness of personal responsibility for the
welfare of countries” [69]. In the present study,
a separate block is devoted to the problem of
social successfulness, presented by indicators
relating to certain aspects of social capital
(trust, virtual networks); civic activity (real
participation in the life of one’s city, region;
the possibility of influencing the state of affairs
in the region, etc.) and territorial identity (the
possibility of self-realization in the region, the
attitude toward the region of residence and its
problems).

Personal successfulness as one of the aspects
of life success implies a subjective level of
assessment of the individual’s life and activities.
The level is based on personal (subjective)
assessments of the success of social practices
implemented by the individual and life in
general, and these assessments may not
always correspond to the standards of success
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adopted in society. In other words, internal
(subjective, satisfaction-based) recognition of
successfulness of the results of one’s activities
is not always accompanied by the recognition
of these achievements by society. This is how it
differs from social successfulness. However, in
many respects these are interpenetrating and
interdependent constructs, which makes them
difficult to differentiate, and, in our opinion,
their differentiation does not carry a special
semantic load. Conventionally, the components
of personal success can be grouped as follows:
family and children, leisure, health, spiritual
and intellectual development, emotional
experiences, etc. These questions in the study
are considered in a special block, which allows
us to assess the demographic behavior of
people, life and family relationships, health and
healthcare, and to show their importance in the
phenomenon of successfulness.

We should say that satisfaction is one of the
significant parameters of one’s personal
successfulness. The motivators that cause
satisfaction include one’s work [70], career
prospects, responsibility and achievements
of an individual or group in work [71]. In our
study, the criteria of success are considered in
the issues related to the analysis of satisfaction
with life in general and its individual aspects,
the current life situation, work, quality of
services, etc.

Emotions are an important tool for
understanding the logic of human behavior
[52, 72]. Our project investigated the emotional
profile of an individual depending on the self-
assessment of their success. It was studied using
such an indicator as the degree of expression
of positive (joy, happiness, peace, a sense of
harmony with the world, a sense of luck) and
negative emotions (a sense of fatigue, stress,
tension, anxiety, fear, loneliness, boredom, a
sense of hopelessness). We put forward a private
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hypothesis that in the emotional profile of
respondents who rated themselves as successful,
positive emotions will be expressed stronger,
and negative emotions will be weaker compared
to other respondents. Looking ahead, we note
that this assumption was confirmed.

Thus, when forming the tools and con-
ducting analytical procedures, the scientific
group was guided by the above methodological
approaches to understanding the phenomenon
of successfulness. We believe that the use
of cognitive tools of various sciences used in
this project will allow the team of scientists to
develop an interdisciplinary approach to the
study of successfulness of an individual in a
modern society and to develop relevant models
of satisfaction, taking into account the socio-
cultural and socio-demographic context.

Main findings of the research

The results of the pilot survey conducted in
three countries (Russia, Belarus and Poland)
provide the basis for a preliminary analysis in
the summarized form for all the territories
under consideration.

In order to identify features of successfulness
and test the hypothesis of the relationship
between successfulness and life satisfaction,
respondents were grouped as follows: the first
group included those who gave an affirmative
answer to the question “Do you consider
yourself a successful person?”; the second group
included those who gave a negative answer; the
third group consists of respondents who said
they found it difficult to answer.

According to the study, almost two-thirds of
respondents from three countries described
themselves as successful (58%; Fig. 2).

Results of the “Socio-demographic charac-
teristics” block

One of the important results of the study is
to identify the demographic characteristics
of successfulness.
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Figure 2. Distribution of answers to the question “Do you consider yourself a successful
person”, given by respondents from Russia, Belarus and Poland, %

| find it difficult
to answer; 17.7

Yes; Sooner yes

57.6

No; Sooner no
24.8

Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),
Belarus (Minsk) and Poland (Lublin), 2018.

Figure 3. Distribution of answers to the question “Do you consider yourself a successful person”, given by
respondents from Russia, Belarus and Poland and arranged according to their education,%
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20
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70.6

Total "Successful" "Unsuccessful"

H General secondary
[ Primary vocational (technical school, college)

O Secondary vocational (technical school, college, applied Bachelor's program)

[ Higher, incomplete higher, academic degree

Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),
Belarus (Minsk) and Poland (Lublin), 2018.

The hallmark of success is the level of qualified specialists (Fig. 3). In the group of
education. Among the respondents who consi- “successful” respondents there are 1.4 times
dered themselves to be successful, there are more those with higher education than among
mainly people with higher education and highly the “unsuccessful” ones.
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The vast majority of respondents who
consider themselves “successful”, refer them-
selves to the category of citizens with average

material wealth (81%); among the “unsuc-

cessful” such people constitute only a half
(50%). At the same time, more than a third of

the “unsuccessful” correlate their situation with
poverty (32%), and 13% — with extreme poverty
(Fig. 4).

As the study has shown, in general, self-
assessment of successfulness is more typical
of young people (25—29 years) (Fig. 5, 6).

Figure 4. Self-identification of respondents from Russia, Belarus and Poland who
answered the question “Do you consider yourself a successful person?”, %

0.4
Rich 0.4
0
| 66.7
With average income | 80.6
] 50
17.4
Poor 9.2
] 32
3.3
Extremely poor 2.4
4.9
12.2
| find it difficult to answer 7.4
13.1
0 20 40 60 80 100
| O Total @ Successful O Unsuccessful I

Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.

Figure 5. Distribution of men by age and self-assessment of successfulness, %
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Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.
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Figure 6. Distribution of women by age and self-assessment of successfulness, %
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Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.

At a young age there is enough strength
and energy. Perhaps young people who
have not experienced the breakdown of the
social system and who have been developing
in a market economy have a higher level of
adaptation to new socio-economic realities.
Positive self-assessment of success prevails
in the age group 30—34 years, especially
among the female population. The formation
of this group also took place in new conditions.
Among middle-aged people (40—44,
45—49, 50—54 years of age) there are more of
those who rated themselves as “unsuccess-
ful”. The obtained results require further
deeper understanding and meaningful inter-
pretation.

Human health is the basis of the well-being
of society as a whole and of the individual in
particular. Achievement of success in realization
of vital purposes of each person to a large
extent depends both on the state of their health
and on attitudes toward a healthy way of life.
This assumption is confirmed by the surveys
(Fig. 7). The difference between groups of
successful and unsuccessful people according
to self-assessment of health is statistically
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significant. The number of successful
respondents who answered that their health
was “excellent and normal” is 1.3 times more
and the number of successful respondents who
answered that their health was “poor” is 2.6
times less than in the opposite group.

The obtained results allowed us to form a
hypothetical portrait of a modern successful
person. This is a person under the age of 40,
with higher education, average material wealth
according to their own self-esteem. They have
a normal or excellent self-rated health, high
level of professional qualifications, monitor
their own behavior, are committed to a healthy
lifestyle, have a stable family relationship, rely
on their own strength and also on the support
of their family.

The results of the psychological block

Preliminary results of the analysis of the
psychological test of the study on life
satisfaction, consisting of five scales, show that
the level of interest in life, the achievement of
life goals and internal consistency between the
goals and their achievement in the countries as
a whole is above average (from 4.9 to 5.4 points
out of 8; Fig. &).
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Figure 7. Self-assessment of their own health by respondents from Russia, Belarus
and Poland, on average and in the context of self-assessment of successfulness, %
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Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.

Figure 8. Results of psychological test of life satisfaction (Life Satisfaction Index),
average score”

1

General mood (0...8)

Positive assessment of oneself and one's own

— 5.1

actions (0...8)

Consistency between set and achieved
goals (0...8)
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Consistency in achieving goals (0...8)

5.4

Interest in life (0...8)

5.2
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* Scale of results: min 0 ... max 8.

Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),
Belarus (Minsk) and Poland (Lublin), 2018, calculations by L. Suchocka.

The lowest score has a scale showing the
consistency between the goals set and achieved
(4.9 points). The results of the answers on this
scale give information about the degree of
conviction of a person in achieving or in the
ability to achieve those goals that they consider
important for themselves. Low scores indicate
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either that there is a mismatch in the assessment
of respondents’ plans, or that the goals have not
yet been achieved, as they have a longer lag for
their implementation. The latter assumption
is more likely, since the score on the scale of
“consistency in achieving your goals” has the
highest score of all scales — 5.4.
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Results of the block on economic successfulness

One of the markers of human success is
the structure and volume of consumption. It
directly depends on the satisfaction of the
individual with their wages. The survey data
show that in the assessment of wages in general,
the position of the answers “completely and
mostly dissatisfied” somewhat prevails —
33%. And in the group of “unsuccessful”
respondents, the share of such estimates is
more than two-thirds — 61%. In the group of
“successful people”, on the contrary, superiority
belongs to positive responses (41%; Fig. 9).

The intensity of work and responsibility in
work, as a rule, directly contribute to the
success of a person, as evidenced by people’s
responses on the degree of use of their qualities
in their work. At the same time, the successful
part of respondents implements their qualitative
properties to the full, and often at the limit of
their capabilities (7ab. 1). Especially significant
is the difference in the answers about the desire
for promotion, the manifestation of initiative

and enterprise — in 7 times according to the
answer “to the fullest extent”.

It is confirmed by the answers to the
question about the professional career of
respondents. For all the time periods proposed
in the set of tools (over the past five years, one
year and six months), “successful” people
noted an improvement in their job positions.
The difference in the corresponding answers
between them and the group of “unsuccessful”
persons is from 1.5 times in the position “for the
last five years” to three times in the positions
“for the last year and six months”.

One of the hypotheses of the study was the
assumption about the balance of work and
family life in “successful” working parents. We
consider this hypothesis is due to the fact that
in today’s rapidly changing world, most parents
are concerned with solving economic rather
than educational problems. The study shows
that respondents participating in the survey at
all its points are almost equally satisfied with
their professional activities and life in general

Figure 9. Satisfaction with wages in the context of self-assessment of successfulness, %
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[ Satisfied with some things, dissatisfied with other things
O Quite and mostly dissatisfied
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Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.
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Table 1. Extent of using one’s qualities and skills in work and life, %

Groups according Degree of use of qualities
Qualities to self-assessment Very little Partly More or less fully Fully (at the
of successfulness | (ata minimum) | (little) (I can do more) limit)
. . Successful 4.6 17.5 46.4 31.5
Physical capabilities and health Unsuccessiul 75 233 17 275
psychological stability Successful 0.4 12.2 46.6 40.9
Unsuccessful 5.1 19.5 43.2 32.2
Knowledge, erudition, qualification Successful 11 8.3 49.5 41.2
Unsuccessful 171 24.8 33.3 24.8
Creative abilities (ingenuity, ability to Successful 9.3 18.6 43.4 28.7
solve previously unknown tasks, etc.) Unsuccessful 26.5 26.5 29.9 171
Sociability, ability to get along with Successful 1.4 7.5 45 46.1
people Unsuccessful 4.2 20 36.7 39.2
General culture (good manners, Successful 1.8 47 459 477
politeness, restraint, etc.) Unsuccessful 5.9 7.6 424 441
Moral qualities (honesty, sense of duty, | Successful 1.1 43 37.7 56.9
decency, obligation, etc.) Unsuccessful 2.5 5.8 43.3 48.3
Striving for promotion, showing initiative | Successful 11.8 24.3 40 23.9
and enterprise Unsuccessful 28.6 33.6 34.5 3.4
Source: data from a pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna), Belarus (Minsk)
and Poland (Lublin), 2018.

Table 2. Balance of personal life and work, %

Personal life | % % | Work
Satisfaction with one’s life in general Satisfaction with professional activities
Average for the survey 57.7 53.7 | Average for the survey
Average for a successful group of working parents 73.8 78.5 | Average for a successful group of working parents
Assessment of life prospects Assessment of career prospects
(over the past 5 years, the official position has improved)
Average for the survey 28.0 38.6 | Average for the survey
Average for a successful group of working parents 34.9 43.0 | Average for a successful group of working parents
Family influence on life satisfaction Influence of the family on career plans
(increase satisfaction) (I had to give up my family plans for a career)
Average for the survey 62.2 8.1 Average for the survey
Average for a successful group of working parents 76.2 9.9 | Average for a successful group of working parents
Source: data from the pilot survey of the population of cities in Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna), Belarus (Minsk)
and Poland (Lublin), 2018.

(Tab. 2). At the same time, “successful”
working parents show a significantly higher
degree of satisfaction with both aspects.

Results of personal successfulness block

The study of the emotional profile of
“successful” people (57.6% of respondents)
shows that all the studied positive emotions are
expressed to a greater degree, compared with
“unsuccessful” people. But the emotion
“happiness” was the most sensitive: according
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to this indicator, the largest differences between
the answers of “successful” and “unsuccessful”
respondents were recorded (the difference
was 31.2 percentage points), which indicates
a possible strong correlation between the
indicators “successfulness” and “happiness”
(Fig. 10).

More than half of respondents (57.7%) are
“completely” or “rather satisfied” with their
life. At the same time, 22% are unequivocally
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Figure 10. Emotional profile of successful and unsuccessful people, %
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Source: data from the pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.

Figure 11. Assessment of life satisfaction, %
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Source: data from the pilot survey of the population of the cities of Russia (Vologda, Cherepovets, Petrozavodsk, Kolomna),

Belarus (Minsk) and Poland (Lublin), 2018.

sure of this. Among the “successful” people,
positive ratings prevailed at all points of the
survey (Fig. 11). On average, optimists in the
group of “successful” more than three times
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compared to the opposite group. Among
the “unsuccessful” people there are almost
two times more those who expressed their
dissatisfaction with life.

45



The Successfulness of a Modern Individual: Theoretical and Methodological Aspects of the Study

We should note that the results presented in
the article are analyzed only from the point of
view of checking the relevance of the tools on
the basis of successfulness and understanding
of the survey methodology. Cross-country
comparison requires both a larger study and
adjustment of methodological and organiza-
tional tasks related to the substantiation of
the principle of choice of research points
(typology of countries, the greatest differences
or the greatest similarity [73]). Undoubtedly,
the available data require further in-depth
analysis.

Conclusion

The results of the pilot study have confirmed
the relevance and adequacy of methodological
tools. The analysis of the data has shown that
the results do not contain contradictions
and are consistent with the theoretical and
methodological foundations of the study.

Scientific importance of the research
consists in the study of latent aspects and
contradictions of success, its correlation with
the system of values of a particular society and
prospects for its development.

We note that these findings are only part of
the research project. Achievement motivation
and the pursuit of success are only one type of

work and life motivation. The results of its
implementation in specific activities can be
contradictory and ambiguous. This is confirmed
by a number of researchers, which have already
been mentioned earlier (“payment for success”,
“fear of success”). The task is to investigate
these aspects more deeply, and in the future to
study the prevalence of achievement motivation
in specific social groups, territorial and cross-
country context.

In addition, the understanding of success
and successfulness at different stages of life is
changing. From a managerial point of view, it
is important not only to understand success
for a certain age and generation, but also to
create conditions for successfulness for all
ages. This is seen as deepening the study. In
the next stages of the project it is planned to
analyze the categories of “successfulness”
and “life satisfaction” in terms of gender and
generational aspects, more detailed individual
characteristics of successful people and external
drivers of success, focusing on the dominant
factors (including age) that affect the overall
satisfaction of the individual. Also, with the
increase in the research field, a cross-country
comparative analysis will be conducted on the
most informative indicators.

References

McClelland D. Motivatsiya cheloveka |[Human Motivation]. Saint Petersburg: Piter, 2007. 672 p.
2. Sztompka P. Sotsiologiya sotsial’nykh izmenenii [Sociology of Social Change]. Translated from English. Ed. by

V.A. Yadov. Moscow: Aspekt Press, 1996. 416 p.

3. lIlyin V.A. “Crony capitalism” — a source of social inequality in modern Russia. Ekonomicheskie i sotsial’nye
peremeny: fakty, tendentsii, prognoz=Economic and Social Changes: Facts, Trends, Forecast, 2017, vol. 10, no. 6,

pp. 9—23. (In Russian).

4. Stein L. Uchenie ob upravlenii i pravo upravleniya s sravneniem literatury i zakonodatel’stv Frantsii, Anglii i Germanii
[The doctrine of management and the right of management with a comparison of the literature and legislations
of France, England and Germany]. Saint Petersburg: A.S. Gieroglifov, 1874.

5. Rudakova I.V. Sociocultural approach as a methodological principle. Istoricheskie, filosofskie, politicheskie i
yuridicheskie nauki, kul’turologiya i iskusstvovedenie. Voprosy teorii i praktiki=Historical, Philosophical, Political
and Legal Sciences, Cultural Studies and Art Criticism. Questions of Theory and Practice, 2017, no. 11 (85),

pp. 159—162. (In Russian).

46

Volume 12, Issue 6, 2019

Economic and Social Changes: Facts, Trends, Forecast



THEORETICAL ISSUES Shabunova A.A., Dobrokhleb V.G., Medvedeva E.I., ...

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Sorokin P.A. Society, Culture, and Personality: Their Structure and Dynamics. New York: Cooper Square
Publishers, 1962. 742 p.

Lapin N.I. Sociocultural approach and socictal-functional structures. Sotsis=Sociological Studies, 2000, no. 7,
pp. 3—12. (In Russian).

Gorshkov A.K. On the axiomatic interpretation of the economic factors’ impact on economic growth.
Ekonomicheskie i sotsial’nye peremeny: fakty, tendentsii, prognoz=Economic and Social Changes: Facts, Trends,
Forecast, 2014, no. 3 (33), pp. 46—48.

Tikhonova N.E. Satisfaction of Russians with life: dynamics and factors. Obshchestvennye nauki i
sovremennost==Social Sciences and Contemporary World, 2015, no. 3, pp. 19—33. (In Russian).

Helliwell J.E.,, Layard R., Sachs J.D. World Happiness Report. New York: Sustainable Development Solutions
Network, 2019. 136 p.

Oswald A.J., Proto E., Sgroi D. Happiness and productivity. Journal of Labor Economics, 2015, vol. 33, no. 4,
pp. 789—822.

Heckhausen H. Motivatsiya i deyatel’nost’ [Motivation and Action]. Second edition. Saint Petersburg: Piter;
Moscow: Smysl, 2003. P. 367.

Mikhailova O.V. Prolegomena to the definition of “success”. Vestn. Tom. gos. un-ta=Tomsk State University
Bulletin, 2007, no. 301, pp. 43—45. (In Russian).

Dvoretskaya M.Ya., Loshchakova A.B. An image of success in modern psychological research. Internet-zhurnal
“Mir nauki=Internet Journal “World of Science”, 2016, vol. 4, no. 2, pp. 1—11. (In Russian).

Klyuchnikov S.Yu. Filosofiya uspekha: gnoseologicheskii analiz: avtoref. diss. ... k.filos.n. [Philosophy of success:
epistemological analysis: Candidate of Sciences (Philosophy) dissertation abstract]. Moscow, 2003.

Mullyar L.A. Sotsial’no-filosofskie smysly obraza-kontsepta «uspekh»: avtoref. diss.. ... d-ra filos. n. [Socio-
philosophical meanings of the concept “success”: Doctor of Sciences (Philosophy) dissertation abstract].
Nal’chik, 2012. 43 s.

Adler A. Praktika i teoriya individual’noi psikhologii [The Practice and Theory of Individual Psychology].
Moscow, 1995.

Maslow A.H. Motivatsiya i lichnost’ [Motivation and Personality]. Third edition. Saint Petersburg: Piter, 2013.
352 p.
Rogers C. Empathy. In: Gippenreiter Yu.B., Falikman M.V. (Eds.). Psikhologiya motivatsii i emotsii [ Psychology

of motivation and emotions: textbook]. Second edition. Moscow: CheRo: Omega-L: MPSI, 2006. Pp. 428-430.
(In Russian).

Frankl V. Chelovek v poiskakh smysla: sbornik [Man’s Search for Meaning]. Translated from English and German.
Moscow: Progress, 1990. 368 p.

Fromm E. Zdorovoe obshchestvo [Sane Society]|. Translated from English by T.V. Banketova, S.V. Karpushina.
Moscow: Astrel’, 2011. 446 p.

Gorshkov M.K., Sheregi EE. Molodezh’ Rossii: sotsiologicheskii portret | Youth of Russia: a Sociological Portrait].
Moscow: TsSPiM, 2010.

Petukhov V.V. New active Russians: life priorities, social mobility, understanding of success. In: Ryabov A.V.,
Kurbangaleeva E.Sh. Bazovye tsennosti rossiyan: Sotsial’nye ustanovki. Zhiznennye strategii. Simvoly. Mify |Basic
values of Russians: Social attitudes. Life strategy. Symbols. Myths]. Moscow: Dom intellektual’noi knigi, 2003.
Pp. 164—173. (In Russian).

Marshak A.L., Rozhkova L.V. Life success in the views of Russian youth. Sotsiologicheskie
issledovaniya=Sociological Studies, 2015, no. 8, pp. 157—160. (In Russian).

Shubkin V.N. Education and way of life of young people (on materials of the international comparative
sociological research). In: Sovetskaya sotsiologiya [ Soviet Sociology|. Moscow: Nauka, 1982. Vol. 2. (In Russian).

Sztompka P. The Sociology of Social Change. Oxford and Cambridge: Blackwell, 1993. 348 p.

Economic and Social Changes: Facts, Trends, Forecast Volume 12, Issue 6, 2019 47



The Successfulness of a Modern Individual: Theoretical and Methodological Aspects of the Study

27.

28.
29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.
40.

41.

42.

43,
44,
45,

46.

47.

48.

49.

50.

51.

Hagen Everett E. On the Theory of Social Change: How Economic Growth Begins. Homewood, Illinois: Dorsey
Press, 1962. 557 p.

McClelland D.C. et al. The Achievement Motive. New York: Appleton-Century-Crofts, 1953. 384 p.

Smith A. Issledovanie o prirode i prichinakh bogatstva narodov [An Inquiry into the Nature and Causes of the
Wealth of Nations]. Moscow: Sotsekgiz, 1962. 684 p.

Ricardo D. Nachala politicheskoi ekonomii i nalogovogo oblozheniya. Izbrannoe [On the Principles of Political
Economy and Taxation]. Moscow: Eksmo, 2008. 960 p.

Menger C. Principles of economics. In: Avstriiskaya shkola v politicheskoi ekonomii. K. Menger, E. Bem-Baverk,
F. Vizer.[The Austrial School: C. Menger, E. Bohm von Bawerk, F. von Wieser]. Translated from German by
G. Tiktin and I. Aberguz. Moscow: Ekonomika, 1992. Pp. 31—242. (In Russian).

Jevons W.S. Politicheskaya ekonomiya [The Theory of Political Economy]. Saint Petersburg, 1905.

Marshall A. Printsipy ekonomicheskoi nauki [Principles of Economics]. Translated from English. Moscow:
Progress, 1993.

Clark J.B. Raspredelenie bogatstva | The Distribution of Wealth]. Moscow, 2000.

Pigou A. Ekonomicheskaya teoriya blagosostoyaniya | The Economics of Welfare]. Vol. 1. Translated from English.
Moscow: Progress, 1985.

Sorokin P.A. Sotsiologicheskii progress i printsip schast’ya [Sociological progress and the principle of happiness].
Translated from English by S.A. Sidorenko. Moscow: Politizdat, 1992. 543 p.

Diener E., Suh E.M., Lucas R., Smith H. Subjective well-being: three decades of progress. Pshychological
Bulletin, 1999, vol. 125, no. 2, pp. 276—302.

Smoleva E.O., Morev M.V. Udovletvorennost’ zhizn’yu i uroven’ schast’ya: vzglyad sotsiologa [ Life satisfaction and
happiness level: a sociologist’s view]. Vologda: ISERT RAN, 2016. 164 p.

Seligman M. Novaya pozitivhaya psikhologiya [New Positive Psychology]. Moscow: Sofiya, 2006. 368 p.

Andreenkova N.V. Comparative analysis of life satisfaction and its determining factors. Monitoring obshchest-
vennogo mneniya=Monitoring of Public Opinion, 2010, no. 5 (99), pp. 189—215. (In Russian).

Popova S.M., Shakhrai S.M., Yanik A.A. Izmereniya progressa [Measurement of Progress]. Moscow: Nauka,
2010. 272 p.

Rimashevskaya N.M. Quality of life and health of the population. In: Dialog kul’tur i partnerstvo tsivilizatsii:
stanovlenie global’noi kul’tury: X Mezhdunarodnye Likhachevskie nauchnye chteniya 13— 14 marta 2010 g.
[Dialogue of cultures and partnership of civilizations: formation of global culture: 10th International Likhachev
scientific readings, March 13—14, 2010]. Saint Petersburg, 2010. Vol. 1. Reports. Pp. 185—186. (In Russian).

Sorokin P.A. Glavnye tendentsii nashego vremeni [Main trends of our time]. Moscow: Nauka, 1997.
Sorokin P.A. My philosophy is integralism. Sotsis=Sociological Studies, 1992, no. 10, pp. 35—38. (In Russian).

Vernadskii B. 1. Autotrophy of mankind. Russkii kosmizm: Antologiya filosofskoi mysli [Russian cosmism: an
anthology of philosophical thought]. Moscow: Pedagogika-Press, 1993. Pp. 288—303. (In Russian).

Yakovets Yu.V. Global’nye ekonomicheskie transformatsii XXI veka [Global economic transformations
of the 21st century]. Moscow: Ekonomika, 2011. 382 p.

Yakovets Yu. Liderstvo rossiiskikh uchenykh v formirovanii integral’noi paradigmy obshchestvoznaniya [Leadership
of Russian scientists in the formation of an integral paradigm of social science]. Moscow, 2018.

Akaev A.A. Formation of noospheric civilization in the works of Yu.V. Yakovets. Vek globalizatsii=The Age of
Globalization, no. 2, 2018, pp. 150—158. DOI: 10.30884/vglob/2018.02.12. (In Russian).

Ovsyannikov A.A. New generation: a long road in search of new ideals and meanings of life. Sotsiologicheskaya
nauka i sotsial’naya praktika=Sociological Science and Social Practice, 2015, no. 1, pp. 78—97. (In Russian).

II’in V.I. Consumer society: theoretical model and Russian reality. Mir Rossii=The Universe of Russia, 2005,
no. 2. (In Russian).

Ovsyannikov A.A. Consumer societies: system and totality of the crisis. Narodonaselenie=Population, no. 2, 2011,
pp. 12—32. (In Russian).

48 Volume 12, Issue 6, 2019 Economic and Social Changes: Facts, Trends, Forecast



THEORETICAL ISSUES Shabunova A.A., Dobrokhleb V.G., Medvedeva E.I., ...

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Shibutani T. Sotsial’naya psikhologiya [Social Psychology]. Translated from English by V.B. Ol’shanskii. Rostov-
on-Don: Feniks, 1998. P. 378.

Gorshkov M.K., Krumm R., Tikhonova N.E. (Eds.). O chem mechtayut rossiyane: ideal i real’nost’ [What
Russians dream about: ideal and reality]. Moscow: Ves’ Mir, 2013. 400 p.

Suchocka L., Popielski K., Kaciuba M. Psychological analysis of life satisfaction and the level of coping with
life difficulties in the studied groups. Vestnik GSGU=GSGU Bulletin, 2019, no. 2 (34), pp. 36—44.

I’in E.P. Motivatsiya i motivy [Motivation and motives]. Saint Petersburg: Piter, 2000. 512 p.

Kliszez J., Nowicka-Sauer K., Trzeciak B., Sadowska A. Poziom Igku, depresji i agresji u pielegniarek, a ich
satysfakcja z zycia i z pracy zawodowej. Medycyna Pracy, 2004, no. 55 (6), pp. 461—468.

Oginska-Bulik N., Juczynski Z. Osobowos¢ stres a zdrowie. Warszawa: Difin, 2008.

Arendachuk 1.V. Strukturno-funktsional’naya organizatsiya professionalizma lichnosti v nauchno-pedagogicheskoi
deyatel’nosti: diss. k.psikh.n. [Structural and functional organization of personal professionalism in scientific and
pedagogical activity: Candidate of Sciences (Psychology) dissertation]. Saratov: 2008. 211 p.

Teplinskikh M. V. Success of professional activity of the expert of social sphere. Polzunovskii vestnik=Polzunov
Herald, 2006, no. 3, pp. 252—257. (In Russian).

Zagorodnova T.V. The concept of “success” in the theory of social representations. In: Shornik nauchnykh
trudov “Problemy sovremennoi nauki” [ Collection of scientific papers “Problems of modern science”]. Stavropol:
Logos, 2012. Pp. 70—77. (In Russian).

Shukhatovich V.R. Achievement motivation: personality and emotional profile of a “successful person”. Vestnik
GSGU=GSGU Bulletin, 2019, no. 2 (34), pp. 76—83. (In Russian).

Neugarten V., Havinghure R., Tobin S. The measurement of life satisfaction. Journal of Gerontology, 1961,
no. 16, pp. 134—143.

Ustinova K.A., Gubanova E.S., Leonidova G.V. Chelovecheskii kapital v innovatsionnoi ekonomike [Human
capital in the innovative economy]. Vologda: ISERT RAN, 2015.

Ilyin V.A., Shabunova A.A. Sociological assessment of public administration efficiency. Ekonomicheskie i
sotsial’nye peremeny: fakty, tendentsii, prognoz=FEconomic and Social Changes: Facts, Trends, Forecast, 2014,
no. 2 (32), pp. 18—35. (In Russian).

Yakutina O.1. Sofsial’nye praktiki uspekha: diskurs povsednevnosti i sotsial’no-filosofskoe ponyatie: avtoref. ...
d.filos.n. [Social practices of success: discourse of everyday life and social and philosophical concept: Doctor of
Sciences (Philosophy) dissertation abstract]. Krasnodar, 2011. 47 p.

Colemann J.S. Social capital in the creation of human capital. The American Journal of Sociology, 1988, vol. 94,
supplement, pp. 95—120.

Fukuyama FE. Doverie: sotsial’nye dobrodeteli i put’ k protsvetaniyu Trust: The Social Virtues and the Creation
of Prosperity]. Translated from English. Moscow: OOO “lzdatel’stvo AST”: ZAO NPP “Ermak”, 2004. 730 p.

Fukuyama E Velikii razryv [The Great Disruption]. Translated from English. Moscow: AST. AST MOSKVA,
2008. 474 p.

Gusarova M.A., Toropova A.A. Problems of formation of civil activity of future lawyers in the conditions of
formation of civil society and the legal state in Russia. Obshchestvo: politika, ekonomika, parvo=Society: Politics,
Economy, Law, 2012, no. 2, pp. 134—137. (In Russian).

Herzberg F., Mausner B., Bloch Snyderman B. Motivatsiya k rabote | The Motivation to Work]. Translated from
English. Moscow: Vershina, 2007. 240 p.

Sadykova N.A. Satisfaction as an indicator of success and adaptability of a person. Konstruktivizm v psikhologii
i pedagogike: sb. statei Mezhdunar. nauchno-prakt. konferentsii (23 avgusta 2017 g. v g. Kazan’) [Constructivism
in psychology and pedagogy: collection of articles of the international scientific-practical conference (August
23,2017, Kazan)]. Ufa: AETERNA, 2017. Pp. 184—187. (In Russian).

Economic and Social Changes: Facts, Trends, Forecast Volume 12, Issue 6, 2019 49



The Successfulness of a Modern Individual: Theoretical and Methodological Aspects of the Study

72. Rapaille C. Kul’turnyi kod: kak my zhivem, chto pokupaem i pochemu [The Culture Code: An Ingenious Way to
Understand Why People around the World Buy and Live as They Do]. Translated from English by U. Salamatov.
Moscow: Al’pina Biznes Buks, 2008. 167 p.

73. Andreenkova A.V. Cross-country comparative research in the social sciences: methodology, stages of
development, current state. Mir Rossii=The Universe of Russia, 2011, no. 3, pp. 125—155. (In Russian).

Information about the Authors

Aleksandra A. Shabunova — Doctor of Sciences (Economics), Associate Professor, Director, Vologda
Research Center of the Russian Academy of Sciences (56A, Gorky Street, Vologda, 160014, Russian
Federation; e-mail: aas@vscc.ac.ru)

Valentina G. Dobrokhleb — Doctor of Sciences (Economics), Professor, Chief Researcher, Institute
of Socio-Economic Studies of Population of the Russian Academy of Sciences (32, Nakhimovsky
Avenue, 117218, Moscow, Russian Federation), Institute of Socio-Political Research of the Russian
Academy of Sciences (13, building 3, Borisoglebsky Lane, Moscow, 121069, Russian Federation; e-mail:
vdobrokhleb@mail.ru)

Elena 1. Medvedeva — Doctor of Sciences (Economics), Associate Professor, head of department,
State Social and Humanitarian University (30, Zelenaya Street, Kolomna, 140411, Moscow Oblast,
Russian Federation), Leading Researcher, Institute of Socio-Economic Studies of Population of the
Russian Academy of Sciences (32, Nakhimovsky Avenue, Moscow, 117218, Russian Federation; e-mail:
e lenam@mail.ru)

Sergei V. Kroshilin — Candidate of Sciences (Engineering), Associate Professor, Vice Rector for
Informatization and Education Development, State Social and Humanitarian University (30, Zelenaya
Street, Kolomna, 140411, Moscow Oblast, Russian Federation), Institute of Socio-Economic Studies of
Population of the Russian Academy of Sciences (32, Nakhimovsky Avenue, 117218, Moscow, Russian
Federation; e-mail: krosh _sergey@mail.ru)

Lilia Suchocka — Ph.D. (Psychology), Professor, President, Scientific Director, Institute of Biofeedback
and Noo-psychosomatic (13, Farmaceutyczna Street, Lublin, 20-706, Poland; e-mail: liliasuchocka
@ibnps.eu)

Violetta R. Shukhatovich — Candidate of Sciences (Sociology), Associate Professor, head of department,
Institute of Sociology of the National Academy of Sciences of Belarus (3, building 10, Akademicheskaya
Street, Minsk, 220072, Belarus; e-mail: violal993sh@gmail.com)

Galina V. Leonidova — Candidate of Sciences (Economics), Associate Professor, Leading Researcher,
head of laboratory, Vologda Research Center of the Russian Academy of Sciences (56A, Gorky Street,
Vologda, 160014, Russian Federation; e-mail: galinaleonidova@mail.ru)

Ekaterina V. Molchanova — Doctor of Sciences (Economics), Candidate of Sciences (Engineering),
Leading Researcher, Institute of Economics of the Karelian Research Center of RAS (50, Alexander
Nevsky Avenue, Petrozavodsk, 185030, Russian Federation; e-mail: molch@yandex.ru)

Received November 5, 2019.

50 Volume 12, Issue 6, 2019 Economic and Social Changes: Facts, Trends, Forecast



SOCIO-ECONOMIC DEVELOPMENT STRATEGY

DOI: 10.15838/es¢.2019.6.66.3
UDC 332.1, 330.3, LBC 65.04, 65.2/4

© Charushin V.N., Lavrikova Yu.G., Akberdina V.V.

Research Potential of the Ural Branch of the Russian Academy
of Sciences as a Strategic Factor in Regional Development*

Valerii N. Charushin

I.Ya. Postovsky Institute of Organic Synthesis, Ural Branch of RAS
Yekaterinburg, Russian Federation, 22/20, Sofya Kovalevskaya Street, 620108
E-mail: charushin@ios.uran.ru

ORCID: 0000-0002-9140-358X; ResearcherID: C-4250-2016

Yuliya G. Lavrikova

Institute of Economics of the Ural Branch of RAS

Yekaterinburg, Russian Federation, 29, Moskovskaya Street, 620014
E-mail: lavrikova ug@mail.ru

ORCID: 0000-0002-6419-2561; ResearcherID: B-1897-2018

Viktoriya V. Akberdina

Institute of Economics of the Ural Branch of RAS

Yekaterinburg, Russian Federation, 29, Moskovskaya Street, 620014

Ural Federal University named after the First President of Russia B.N. Yeltsin
Yekaterinburg, Russian Federation, 19, Mira Street, 620002

E-mail: akb_vic@mail.ru

ORCID: 0000-0002-6463-4008; ResearcherlD: K-2874-2018

* Thearticle was prepared with the support of the program of fundamental research of the Ural Branch of RAS “Fundamentals
of regional development strategy”.

For citation: Charushin V.N., Lavrikova Yu.G., Akberdina V.V. Research potential of the Ural Branch of the Russian Acade-
my of Sciences as a strategic factor in regional development. Economic and Social Changes: Facts, Trends, Forecast, 2019, vol. 12,
no. 6, pp. 51-73. DOI: 10.15838/esc.2019.6.66.3

Economic and Social Changes: Facts, Trends, Forecast Volume 12, Issue 6, 2019 51



Research Potential of the Ural Branch of the Russian Academy of Sciences...

Abstract. The article brings to the fore the issues related to identifying and assessing the relationship
between the development of the research sector and the innovative growth of regions. It is shown that the
key feature of the knowledge generation sector is research potential, the essence of which is directly
related to the level of development of fundamental and applied research, the degree of theirimplementation
in the material sector of the economy. We reveal that at present the research is carried out, which affects
various aspects of the assessment of research potential, identifying the trends in its development and
mechanisms of its implementation at different levels. The comparative analysis carried out in the article
shows that all methodological approaches include a fairly identical set of indicators characterizing
quantitative characteristics and their dynamics; many of them use aggregated indices that make it possible
to compare countries and regions. In addition to the existing methods, our own approach proposes to
analyze not only quantitative, but also qualitative characteristics in order to create conditions for the
formation of the environment for innovative development of the region. Thus, on the example of the Ural
Branch of the Russian Academy of Sciences we show that the priority directions of research development
should not only correspond to the global and national scientific agenda, but also address the issues of
innovative development of the regions in which research centers are located. The article presents the
analysis of the regions in which scientific institutes and centers of the Ural Branch of RAS are located; we
make a classification of these regions, highlighting the regions-innovators, regions-followers and catching
up regions; priorities of innovation and technological development are identified for each region and
then they are compared with the priorities of the Ural Branch of RAS. We put forward the thesis that in
addition to the concentration of researchers the most important condition for the generation of knowledge
and for the creation of breakthrough technologies is a high concentration of investment resources in the
field of science. On the example of the Ural Branch of the Russian Academy of Sciences we present the
data on the need for investment in the development of scientific organizations and scenarios for their
development.

Key words: research potential; factors in the development of the region; Ural Branch of RAS.

Introduction

The innovative development scenario for
Russia is non-alternative: it has been repeatedly
proved by scientists and economists, and it is
enshrined in federal and regional legal acts.
The implementation of this scenario should
ensure a high level of the domestic economy’s
competitiveness in the world. Usually,
researchers identify a number of characteristics
natural for an economic innovation model.
Among them, the key ones are the high level
and quality of human capital, significant
investments in its development, well-organized
and effectively functioning innovation systems,
an attractive investment climate, and a high
share of high-tech sectors in the structure of
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the economy. Moreover, the most important
component is the research potential of the
economy, the content of which is associated with
a high level of fundamental science development,
significant rates of implementation of applied
science’s results, the presence of major scientific
centers. It is generally accepted that the
efficient functioning of the innovative model of
economic development is impossible without
a proper development level of the scientific
sphere. Research potential plays a key role in
this context for current and future innovative
development'.

! Savinkov V.., Baklanov PA. Rol’ nauki v razvitii
innovatsionnogo proizvodstva: ekspertnaya otsenka. TsSPiM,
2016. 140 p.
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The role of science in the process of the
innovative environment shaping is often
reviewed from completely different positions.
Each point of view highlights and considers
a specific feature. Thus, according to some
interpretations of the research potential, the
emphasis is put on the content of the concept,
according to others — on its functionality,
according to some more — on the characteristics
of relationships with other economic sectors?,
etc. It seems appropriate to justify the
methodological choice for objectives of this
study without conducting a detailed analysis of
all existing concepts.

Many researchers use a general and broad
concept of “intellectual potential”. They
understand it as scientific knowledge in general,
which includes knowledge embodied in the
results of intellectual activity (technologies,
patents, etc.), knowledge which has a
significant informational nature (publications),
and knowledge which is inseparable from a
person. From this point of view, the assessment
of intellectual capital is given by the OECD:
it separately considers the level of educational
potential and the level of development of
scientific research?’. In this sense, intellectual
potential characterizes the ability of a
country (region) to create new knowledge
and technologies for its socio-economic
development*.

The term “educational scientific potential” is
quite close to intellectual potential. It is usually
understood as a set of educational, scientific,
scientific and educational country’s institutions.
Spatial structure of scientific and educational

2 Zadumkin K.A., Kondakov 1.A. Scientific and technical
potential of the region: Assessment of the state and prospects of
development. Vologda: ISEDT RAS, 2010. 205 p.

3 Interim Report on the OECD Innovation Strategy. An
Agenda for Policy Action on Innovation. Paris: OECD, 2009.

4 Todosiichuk A.V. The intellectual potential of society,
the effectiveness of science and economic growth. Innovat-
sii=Innovations, 2010, no. 1 (135), pp. 35—42.
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potential plays a key role in the formation of
policy of “regional inequality” alignment.
It becomes a major factor of strengthening
regional competitive advantages through the
formation and development of human capital,
creation of regional scientific and educational
infrastructure, institutional environment of the
regional innovation system. This concept is
closely related to activities specified in national
“Science” project on creation of regional
networks of scientific and educational centers.
The term “scientific and technical potential”
is one more concept reviewing the knowledge
generation sphere from the position of tech-
nology creation. Thus, according to some
researchers, scientific and technical potential
is the “unity of two primary characteristics:
1) the totality of resources related to the scien-
tific and technical sphere; 2) effectiveness of
functioning, especially in terms of impact on
the economy and society as a whole”>. Another
opinion connects the scientific and technical
potential with “the totality of human, material,
financial and informational resources available
to the national “science-technology” sphere
and organizational and managerial structures
that ensure the functioning of this sphere”®.
Literally, scientific and technical potential
is a complex system that includes scientific
(research and development), educational, and
technical potential. A number of researchers
review scientific and technical potential
very narrowly: as the result of research and
development, defined by the quantity of
scientific and technical information; as the
result of scientific activities and studies’ types
which are directly related to the creation of

5 Ustenko V.S., Folom’ev A.N., Kushlin V.I. Innovative
content of investment policy. Moscow: Prospect, 2016, 240 p.

¢ Avdulov A.N., Kul’kin A.M. Indicators of scientific and
technical potential. Methods of comparative analysis. Kur'er
rossiiskoi akademicheskoi nauki i vysshei shkoly=Courier of
Russian Academic Science and Higher Education, 2001, no. 12.
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new technology and the development of new
scientific and technical projects, programs’s*.

The imposition of research potential on the
sphere of innovative products manufacturing
leads to the emergence of the “innovative
potential” concept. It is the result of the
transformation of scientific knowledge into new
types of products and services’, organizational,
managerial, and financial mechanisms'® aimed
at creation of multiplicative innovations''. An
integral part of the innovative potential is an
array of scientific and technical developments,
inventions necessary for the formation of
accelerated growth of innovative products’
manufacturing. Mechanisms of formation
and use of innovative potential are directly
connected with the increase of quality level
and demand of R & D, the improvement of
cooperation between industrial enterprises
and organizations of fundamental and branch
science, the formation of an intellectual
property market'?.

We focus on “research potential” which we
understand as the totality of scientific
knowledge, results of fundamental and applied

7 Mindeli L.E., Khromov G.S. Research and technical
potential of Russia. Moscow: TSISN, 2003, 122 p.

8 Zadumkin K.A., Kondakov I.A. Scientific and technical
potential of the region: Assessment of the state and prospects of
development. Vologda: ISEDT RAS, 2010, 205 p.

® Kochetkov S., Kochetkova O. Innovative potential
of industry: spatial boundaries of economic development.
FEkonomist= Economist, 2019, no. 1, pp. 24—31.

10" Khairullina M.V. Technological entrepreneurship:
constraints and conditions for development. Rossiiskoe
predprinimatel’stvo=Russian Journal of Entrepreneurship, 2016,
vol. 17, no. 16, pp. 1831—1848; Donichev O.A., Fraimovich
D.Yu., Grachev S.A. Regional system of economic and social
factors of formation of innovative development resources.
FEkonomicheskie i sotsial’nye peremeny: Fakty, tendentsii,
prognoz=FEconomic and Social Changes: Facts, Trends, Forecast,
2018, vol. 11, no. 3, pp. 84—99. DOI: 10.15838 /esc.2018.3.57.6

" Akberdina V.V., Grebenkin A.V., Bukhvalov N.Y.
Simulation of innovative resonance in the industrial regions.
Ekonomika regiona=Economy of Region, 2015, no. 4, pp. 289—
308. DOI: 10.17059/2015-4-23

12 Solov’ev D.B., Kuzora S.S. Methodology for evalua-
ting innovation activity by means of flexible algorithms.
Innovatsii=Innovations, 2019, no. 6, pp. 12—24.
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scientific research obtained at different stages
of the scientific and technical cycle. Research
potential, being part of scientific and technical
potential, is focused on early stages of the
scale of technology readiness, connected with
Jfundamental and applied studies, which include
“approval and publication of basic technological
principles; formulation of the technology
concept and evaluation of the application
scope; start of research and development,
confirmation of characteristics; verification
of main technological components in the
laboratory; verification of main technological
components in real environment»'®. Respec-
tively, drivers of the research potential forma-
tion are scientific organizations that carry out
fundamental and applied studies.

As mentioned earlier, usually, in publica-
tions, research potential is not allocated to an
independent category with a corresponding
definition and a set of characteristics, but
it is included, as an integral element, in
scientific and technical potential. At the
same time, research potential is the basis for
the development of scientific and technical,
innovative potential in the country and on the
regional level. It ensures the competitiveness of
produced goods and services'*. Identification
and evaluation of research potential are
justified by the purpose of this article, which is

13 Technology Readiness Level. National Aeronautics
and Space Administration USA. https://www.nasa.
gov/directorates/heo/scan/engineering/technology/txt_
accordionl.html (accessed: 13.12.2019); Methodology of
determining the readiness levels of technologies in the
framework of FTP projects “Research and Development in
Priority Areas of Development of the Russian Scientific and
Technological Complex”: approved by the Ministry of Education
and Science ofthe RF no. 57/14vn, dated 11.07.2017. Available
at: http://fcpir.ru/upload/medialibrary/955/gt_57_14vn_
metodika-ugt-_002_.pdf (accessed: 13.12.2019).

4 Bendikov M.A., Khrustalev E.Yu. Methodological
bases of research of the mechanism of innovative develop-
ment in modern economy. Menedzhment v Rossii i za
rubezhom=Management in Russia and abroad, 2007, no. 2,
pp. 314.

Economic and Social Changes: Facts, Trends, Forecast



SOCIO-ECONOMIC DEVELOPMENT STRATEGY

Charushin V.N., Lavrikova Yu.G., Akberdina V.V.

to show the role of organizations, performing
research and development, in the innovative
development of regions and countries.

Country’s research potential is spatially
distributed, and its formation is primarily
connected with a functional role in regional
development. It is the regional level of
innovative systems that ensures the absorption
of technological knowledge!’, forms the
susceptibility of innovation by industries,
multiplicatively increases the production
of innovative products'®. Region’s research
potential has a paramount importance
for achieving a given level of innovative
development of the regional socio-economic
system, corresponding to the tasks of post-
industrial development. It also acts as a
powerful non-material factor of region’s
innovative environment, the formation and
development of which is largely provided by
the usage of fundamental and applied science’s
achievements.

In this regard, the article aims to emphasize
the key role of regional science in the innovative
and socio-economic development of regions,
connected, on the one hand, with the solution
of regional problems, and, on the other hand,
with inclusion in global scientific agenda, which
ensures region’s competitiveness in global
economy.

Research methodology and justification of its
choice

There is no independent system of indi-
cators of research potential assessment in

5 Samovoleva S.A. Absorption of technological
knowledge as a factor of innovative development. Voprosy
Ekonomiki=Economic Issues, 2019, no. 11, pp. 150—158.
https://doi.org/10.32609/0042-8736-2019-11-150-158

16 Rumyantsev A.A. Scientific and innovative activity in
the region as a factor of its sustainable economic development.
Ekonomicheskie i sotsial’nye peremeny: fakty, tendentsii,
prognoz=Economic and Social Changes: Facts, Trends, Forecast,
2018, vol. 11, no. 2, pp. 84—99. DOI: 10.15838/esc.2018.2.56.6

Economic and Social Changes: Facts, Trends, Forecast

Volume 12, Issue 6, 2019

international practice. Usually, research
potential is included in the composite index
of innovative development. Methods for
evaluating indicators that allow assessing
the level of development of the innovative
potential of the economy (as well as its
individual components) are quite diverse.
The Organization for Economic Cooperation
and Development (OECD), which proposed
the Declaration on Science, Technology, and
Innovation Policies for the Global and Digital
Age'”in 2015, is the legislator for the assessment
and monitoring of scientific and innovative
development. Meanwhile, other methods
of comparison of scientific and innovative
activity by composite indices, which allow a
comprehensive assessment of an analyzed
area, deserve attention. In particular, we are
interested in the section of methods related to
the assessment of research potential.

Thus, in global innovation index, calculated
according to the methodology of International
INSEAD business school, there is a block
“Results of implementation of innovative
transformations” which includes indicators of
“development of technologies and knowledge
economy” and the “results of creative activity”!s.
There is the block “results of innovative
activity”, which includes indicators of R&D
effectiveness (R&D financing, publications,
diffusion of knowledge, patents, etc.)'®, in the
methodology of International innovative index
of Boston consulting group. The European
innovation index includes blocks “attractiveness

'7 Daejeon Declaration on Science, Technology, and
Innovation Policies for the Global and Digital Age. https://
www.oecd.org/sti/daejeon-declaration-2015.htm  (accessed:
20.11.2019).

'8 Global Innovation Index 2019. https://www.wipo.int/
publications/ru/details.jsp?id=4434&plang=RU  (accessed:
20.11.2019).

1 The innovation imperative of manufacturing. http://
www.themanufacturinginstitute.org/~/media/6731673D21A6
4259B081ACSEO83AE091.ashx (accessed: 20.11.2019).
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of research infrastructure” (international
scientific publications, publications in Q1
journals, share of foreign doctoral students)
and “patent activity” (patent applications filed
under the PCT, applications for trademarks,
applications for industrial designs)?’. The
knowledge economy index is based on the
assessment of economy’s “knowledge intensity”
and its relationship with long-term economic
growth?'. Similar sections are also presented
in the calculation of the Innovation Capacity
Index?? and the Bloomberg Innovation Index?.

Russian practice, usually, copies foreign
approaches and evaluates the country and
regions according to above-mentioned
methods?. At the same time, there are separate
methods for evaluating research potential in
the fields of federal regulation (FSMNO)? and
scientific community?.

2 European innovation scoreboard. https://ec.europa.
eu/growth/industry/innovation/facts-figures/scoreboards_en
(accessed: 20.11.2019).

2 EBRD Knowledge Economy Index. https://www.
ebrd.com/news/publications/brochures/ebrd-knowledge-
economy-index.html (accessed: 20.11.2019).

22 The Innovation Capacity Index: Factors, Policies,
and Institutions Driving Country Innovation. https://www.
researchgate.net/publication/280051943_The_Innovation_
Capacity_Index_Factors_ Policies _and_ Institutions
Driving_Country_Innovation (accessed: 20.11.2019).

2 The Bloomberg Innovation Index. https://www.
bloomberg.com/graphics/2015-innovative-countries/
(accessed: 20.11.2019).

24 Fedorova E.V. Foreign methods of countries and re-
gions’ innovation activity rating. Infrastrukturnye otrasli ekono-
miki: problemy i perspektivy razvitiya=Infrastructural Sectors of
the Economy: Problems and Prospects of Development, 2013, no.
1, pp. 95—-107.

2 Federal system for monitoring the performance of
scientific organizations, conducting research, development
and technological work (FSMNO). https://www.sciencemon.
ru/ (accessed: 20.11.2019).

% Popov E.V., Vlasov M.V., Shishkina A.Yu. The meth-
odology for the quantitative assessment of the knowledge gen-
eration. Ekonomicheskii analiz: teoriya i praktika=FEconomic
Analysis: Theory and Practice, 2015, no. 22 (421), pp. 36—44.;
Komarov A.V., Petrov A.N., Sartori A.V. Model of integrated
assessment of technological readiness of innovative scientific
and technological projects. Ekonomika nauki=Economics of
Science, 2018, vol. 4, no. 1, pp. 47—57. DOI 10.22394/2410-
132X 2017 4 1 47 57; Orlov A. Scientometric methods of
analysis and evaluation of scientific results from the position
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Most Russian and foreign methodologies
have several limitations in the process of
assessing region’s research potential. Some of
them are purely technical: they do not allow
calculating individual indicators on the regional
level. However, there are also fundamental
problems: for example, the lack of assessment
of research topics’ relevance and its compliance
with global or national scientific agenda, the
lack of connection of research potential
with indicators of regions’ socio-economic
development, the lack of evaluation of research
cooperation and collaboration.

Our approach toward assessment of
research potential allows consideration of
above-mentioned aspects and clear justification
of science’s strategic role in the regional
development. This approach also includes the
comparison of indicators per researcher, not
only the analysis of absolute indicators. It lets
us comparatively analyze regions with each
other and notice deviations from best regions
(benchmarks) and average Russian values.

Characteristics of studies’ object and data
sources

The object of the article’s research is
research potential of Ural Branch of RAS. Today
it is a powerful multi-industry research
complex, which has 33 scientific organizations,
a number of universities, the largest scientific
library in the Urals, design, technology,
engineering centers, and a network of hospitals
under its scientific and methodological
guidance. Academic research organizations
are situated in Yekaterinburg, Syktyvkar,
Izhevsk, Perm, Chelyabinsk, Arkhangelsk,
and Orenburg. They include more than 3700
scientists, almost 750 doctors, and more than

of science controlling. Ekonomist=Economist, 2019, no. 2,
pp. 45-58.;Yur’evich M.A. Ratings of scientific organizations.
Sociologiya nauki i tekhnologii=Sociology of Science and
Technology, 2018, vol. 9, no. 4, pp. 66—79.
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2000 candidates of sciences. Researchers
under the age of 39 make up 42% from the
number of all researchers. 36 academicians
and 67 corresponding members of the Russian
Academy of Sciences supervise studies in the
most important scientific areas. Every year,
researchers prepare more than 4 thousand
publications (Fig. ). There is a doctorate, and
the post-graduate school trains students in 83
specialties.

More than a half of the scientific output
of the Ural region is created in academic
institutions under the scientific and metho-
dological guidance of the Ural Branch of
the Russian Academy of Sciences. These
organizations are popular scientific complexes,
the volume of research and development
of which increases every year (Fig. 2). The
educational segment in the institutes of Ural
Branch of RAS develops quite dynamically.

Figure 1. Dynamics of publishing activity of institutes of Ural Branch of RAS
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Source: Ural territorial administration of the Ministry of Science and Higher Education of the Russian Federation.

Figure 2. Dynamics of research and development extent of institutes of the Ural Branch of RAS, million rubles
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Figure 3. Dynamics of labor productivity of the Ural RAS institutes, thousand rubles
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Source: Ural territorial administration of the Ministry of Science and Higher Education of the Russian Federation.

Thus, from 2014 to 2018, the volume of
educational services (post-graduate studies) has
increased by 2 times.

The dynamics of labor productivity (the
ratio of the financial performance of a scientific
organization by type of work performed and
services rendered to the average number of
employees) in the institutes of the Ural Branch
of RAS constantly increases. At the end of
2018, it was just over 1 million rubles per
employee (Fig. 3).

The largest share in the volume of financial
performance of organizations of Ural Branch of
RAS is occupied by institutions located in
Yekaterinburg. They account for 52.6% of
government tasks funding, 55.2% of researchers’
number and almost 60% of scientists under the
age of 39.

In order to unite research potential of
academic institutes under scientific and
methodological management of Ural Branch
of RAS, the complex system of federal research
centers (FRC) was formed: Federal Center
for Integrated Arctic Research of the Russian
Academy of Sciences named after academi-
cian N.P. Laverov, Perm Federal Research
Center of the Ural Branch of RAS, Udmurt
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FRC of UB RAS, Komi FRC of UB RAS,
Orenburg FRC of UB RAS, South Urals FRC
of Mineralogy and Geoecology of UB RAS,
Ural Federal Agricultural Research Center of
UB RAS.

Scientific institutions of the Ural Branch of
the Russian Academy of Sciences conduct
fundamental and problem-oriented studies
aimed at the implementation of critical
technologies, included in federal target
programs, Presidium programs, grants from
domestic and foreign funds (Fig. 4). Many
scientific and practical developments are
carried out together with universities, sectoral
institutes, industrial enterprises, military-
industrial organizations.

Main areas of research are related to
theoretical and applied mathematics and
mechanics, control processes, solid state
physics and chemistry, electro- and thermos-
physics, thermal engineering, integrated
engineering, theory of metallurgical pro-
cesses, high temperature electrochemistry,
synthetic organic chemistry, population
ecology, immunology, genetics, an integrated
study of plant, animals, water, and soil
resources, geological study of the territory,

Economic and Social Changes: Facts, Trends, Forecast
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the identification of mineral deposits and
establishment of foundations of rational
nature management, development of mineral
resources, the complex of sciences on man and
society. Formation of directions is caused by
peculiarities of historical academic science
development in the Urals and needs of one of
the largest industrial regions.

Historically organized areas of scientific
studies of the Ural Branch of Russian Academy
of Sciences fully correspond to the priority
directions of Russian scientific-technological
and social development and meet the needs of
country’s largest industrial regions: first and
foremost, regions with scientific centers of UB
RAS.

We used data from the Ural territorial
administration of the Ministry of Science and
Higher Education of the Russian Federation
and the Federal state statistics service for
assessing the research potential of the Ural
Branch of RAS, and its impact on socio-
economic development of the regions of its
presence.

Results of the research

Scientific institutions and departments of
the Ural Branch of RAS are situated on the
territory of three federal districts of the Russian
Federation (Ural, Volga, and Northwestern),
two economic regions (Northern and Ural),
two republics (Udmurt and Komi), one
krai (Perm), and five oblasts (Sverdlovsk,
Chelyabinsk, Orenburg, Arkhangelsk, and
Kurgan). Ural RAS organizations are situated
on territories of so-called middle regions,
which serve as indicators of country’s socio-
economic development in spatial aspect at
the expense of network inter-territorial and
global cooperation. It also determines strategic
scientific status of the Ural Branch of RAS as
the center of scientific studies coordination,
including interdisciplinary.
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On the one hand, the prospective
development of scientific research in the Ural
RAS should meet the needs of regions where
the Department’s scientific organizations are
located. On the other hand, the search work
should not be limited by regional orientation
but should include the study of general laws
of nature and society development that are
important for Russian and global science.

Regions with scientific institutes of Ural
RAS are industrial Russian territories, which
have unique natural resource potential in terms
of reserves and diversity, a developed
industrial complex, powerful, although
unevenly developed, transport and energy
infrastructures, a high export potential of its
products, qualified labor resources, extensive
network of educational and research centers.
The regions are extremely rich in various
minerals, national importance have ferrous
and nonferrous metallurgy, manufacture of
machinery, equipment and technology a wide
spectrum (from the shopping and transport
equipment to construction equipment, drilling
and metallurgical plants, chemical equipment,
electronics and automation, nuclear power),
chemical production, mining of minerals,
harvesting and processing of wood. The regions
are extremely rich in various minerals: ferrous
and non-ferrous metallurgy, manufacture of
machinery, a wide spectrum of equipment and
technology (from the shopping and transport
equipment to construction equipment, drilling
and metallurgical plants, chemical equipment,
electronics and automation, nuclear power),
chemical production, mining of minerals,
harvesting and processing of wood have national
importance.

Regions with the Ural RAS scientific
institutions are extremely heterogeneous in
terms of scientific status, innovation activity, and
economic structure.

Economic and Social Changes: Facts, Trends, Forecast
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Regions-innovators are quite clear: entities in terms of internal expenditures on
Sverdlovsk and Chelyabinsk oblasts, Perm krai. research and development: in absolute terms
These regions significantly differ from other and in GRP percentage (Fig. 5, 6).

Figure 5. R&D expenditures in regions with research centers of the Ural Branch of RAS in 2018, billion rubles
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Figure 6. Expenditures in regions with research centers of the Ural Branch of RAS in 2018, in % to GRP
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Figure 7. Volume of innovative products in regions with research centers
of the Ural Branch of RAS in 2018, billion rubles
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Figure 8. The share of products of high-tech and knowledge-intensive industries in GRP, %
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The volume of shipment of innovative
products is also significant (Fig. 7, &). It is
related to a large share of high-tech sector
in these regions, which, primarily, include
mechanical engineering, chemical and
pharmaceutical industry, energy, and military-
industrial complex. Thus, foreground studies
in regional Ural RAS scientific divisions
depend on priorities of their technological
development:

— in the Sverdlovsk Oblast — the deve-
lopment of informational technologies (com-
puting resources, storage and transmis-
sion of information), alternative sources
of energy, energy saving, resource-saving
and environmentally friendly technologies
for mining and deep processing of mineral
and man-made raw materials, materials
science, organic synthesis, development of
new materials, technologies of mechanical
engineering, instrumentation, chemical
industry, development of high-tech agricultural
production, etc.;

— in the Chelyabinsk Oblast — scientific
support of priority areas of technological
development (rocket and space technology,
nuclear power, instrument-making), new
technologies for the synthesis of inorganic
materials, strengthening of raw material base
for mining and metallurgical industry;

— in Perm Krai — scientific support of oil
and gas complex transition to new technologies
for production and processing of fuel, increase
of depth of raw materials processing in forest,
chemical, and petrochemical industries,
improvement of environmental friendliness
in mentioned industries, development of
high-tech machine-building products,
construction of materials, and development
of innovative infrastructure for creation and
implementation of new biotechnologies in
areas of environmental protection, industry,
medicine, and agriculture.

Economic and Social Changes: Facts, Trends, Forecast
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Scientific research at the Ural RAS insti-
tutions, located in these regions, have their own
unique directions and significant reserves for
advancement in global scientific space.

The next group of regions is called “regions-
followers”, which differ in average values of
scientific, technological, and innovative
development. It includes Republics of Komi
and Udmurtia, as well as the Arkhangelsk
Oblast. Thus, research areas are more closely
related to development needs of these regions:
some areas have a global potential.

The Orenburg Oblast is one of catching up
regions with low innovative activity. At the same
time, there is an ongoing in-demand research
on creating a network of seismic monitoring,
development of new diagnostic and therapeutic
technologies, and justification of geo-ecological
basics of sustainable nature management in a
steppe zone.

According to the Forecast of a long-term
socio-economic development of the Russian
Federation for the period up to 2030, the
highest growth rate of GRP is projected in the
Sverdlovsk (308%), Chelyabinsk (209%), and
Tyumen (200%, without Autonomous okrugs)
oblasts. It will be caused by the placement of
new production facilities and expected high
level of investment in southern regions of the
Ural Federal district.

The commissioning of new fields in Yamalo-
Nenets Autonomous Okrug will allow main-
taining a fairly high rate of GRP growth (199%)
up until 2030, but Khanty-Mansi Autonomous
Okrug is expected to lose GRP: by 2030, the
figure will have reached only 90% of 2011 level.
Sverdlovsk (364%), Kurgan (306%), Tyumen
(without Autonomous okrugs) (254%), and
Chelyabinsk (200%) oblasts will be leaders of
industrial growth in 2012—2030 period.

High rates of investment growth are caused
by capital intensity of projects in extractive and
infrastructure industries: they account for a
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significant part of regional investments.
Sverdlovsk (323%) and Chelyabinsk (223%)
oblasts are leaders in terms of district’s
investment growth. However, according to
absolute investment volumes, Yamalo-Nenets
and Khanty-Mansi Autonomous okrugs
prevail: major volume of Ural Federal District’s
investments will be send into these economies.

Table 1 presents separate indicators of
regions’ research potential with scientific
centers of the Ural Branch of RAS. As
mentioned earlier, scientific organizations are
drivers of research potential. Main scientific
organizations, which carried out research and
development, are located in the Sverdlovsk
oblast, Perm Krai, and the Chelyabinsk Oblast.
These regions also lead in terms of research
and development costs. At the same time,
the Chelyabinsk Oblast, the Komi Republic,
and the Orenburg Oblast are leaders in terms
of budget funding share. At the same time, in
terms of per capita indicators (per 1 employee
who performed research and development),
regions with a smaller number of researchers
are in the lead (Fig. 9).

Table 2 shows normalized values of
indicators included in author’s methodology
for assessing regional research potential.
Normalization of indicators’ values is based
on the assessment of deviations from the
national average. Sum up of deviations for eight
indicators gives an integral assessment of the
excess of indicators’ values over Russian average
value, on the basis of which regions are grouped
into regions-innovators, regions-followers,
catching up regions.

In 2019, the Comprehensive plan of
development of the Ural Branch of RAS up to
2025 was developed and approved. It states the
mission of the Ural Branch of RAS: fundamental
knowledge and highly qualified personnel for
innovative development of the Urals, adjacent
regions, and Russia.
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In May of 2018, aims and objectives of
national “Science” project were defined by the
President’s Decree “On National Goals and
Strategic Objectives of the Russian Federation
through to 2024”. A Comprehensive plan
(Strategy) for the development of the Ural
branch of RAS until 2025 will be implemented
in this period. The national project “Science”
sets clear, specific, and measurable goals, which
are certainly reflected in the Strategy of Ural
Branch of RAS.

According to the “Science” national project,
by 2024, Russia should be among top five
countries with best results in scientific studies.
The country should also attract researchers to
work in Russia and increase R&D finding at the
expense of all sources.

According to this, the aim of the Ural Branch
of RAS development is to take scientific research
to global level and integrate academic science
into the system of innovative renewal of the
Ural and Russian economies.

Achievement of stated task will become
possible due to completion of strategic tasks
(Fig. 10). The Ural department clearly divides
strategic tasks concerning the development of
presence regions and strategic tasks concerning
the development of internal environment of the
Ural department. Strategic objectives of the Ural
department development correlate with the
objectives of the national “Science” project.

On the basis of goals and objectives of the
Comprehensive plan for the period until 2025,
taking into account clear objectives and specific
target parameters articulated in the Russian
President’s May decree, Strategy of scientific
and technological development of Russia,
federal projects within national project
“Science”, the state program of the Russian
Federation “Development of industry and
increase of its competitiveness”, and focus
on directions of scientific-technological and
industrial development of the Ural region

Economic and Social Changes: Facts, Trends, Forecast
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Table 1. Key performance indicators of organizations that conducted
research and development, January — June, 2019
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Number of organizations
that carried out research 157 74 24 36 28 59 25 99 53
and development, units
Research and
development costs — 14864 978.1 820.8 614.5 1231.1 9357.4 386.0 13479 11238
total, million rubles
internal 12478 792.2 812.9 610.7 1184.3 8119.3 378.9 11576 10399
external 2386 185.9 7.9 3.7 46.8 1238.2 71 1902.9 838.9
Internal expenses
for research and
development at the 12954 953.7 526.2 203.9 198.9 2746.6 224.5 3063.8 8610.4
expense of the federal
budget, million rubles.

*Not including Moscow, Saint Petersburg, the Moscow and Leningrad oblasts.

Table 2. Normalized values of indicators included in the assessment of the region’s research potential
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Expenditure on research and

xpenditure on resear 08899 | 08735 | 11339 | 06316 | 07301 0.7562 0.4778

development per 1 researcher

Salary fund per 1 researcher 0.6788 0.8424 0.7662 1.2257 0.3482 0.6584 0.2791

Internal costs for research and
development at the expense

of the federal budget per 1 0.5262 1.7408 0.8656 1.0530 0.6303 0.3178 0.7228

researcher

Share of budget financing 1.5912 1.9928 0.7634 1.6673 0.8633 0.4202 1.5127

Share of innovative products 1.0615 0.9538 2.8308 0.1846 0.8615 1.9385 0.4923

Patents for inventions per 1 16806 | 04796 | 11101 | 08500 | 04009 | 19033 0.4000

researcher

Developed technologies per 1 19833 | 29000 | 1.7129 | 02719 | 25192 | 1.9536 0.4374

researcher

GRP per capita 1.1703 0.7556 0.8884 1.3310 1.2558 0.7195 0.8132

Amount of variance 9.5819 10539 10.071 7.2152 7.6092 8.6674 51353

Type of region Regions-innovators Regions-followers Catch.mg up
regions
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and neighboring regions, the authors justified
6 priority directions of development of the Ural
Branch of RAS:

1. Digitalization of industrial enterprises.

2. Creation of new industrial technologies
and materials.

3. Development of “green” technologies
and security.

4. Improvement of demography and public
health.

5. Comprehensive development of Arctic
territories.

6. Socio-humanitarian technologies.

Socio-humanitarian technologies are organic
components of these priorities. They provide an
effective response to society’s “big challenges”,
consider the cooperation between man and
nature, people and technologies, social
institutions at the current stage of global
development, and apply methods of Humanities
and Social Sciences.

Priorities of the Ural Branch of RAS are
primarily defined by long-term priorities of
innovative and technological development of Ural
and other regions with the Ural RAS
scientific centers, which are related to new
industrialization implying increase in the share
of economic high-tech sectors and innovative
renewal of traditional industrial sectors.

Thus, “Creation of new industrial techno-
logies and materials” is particularly important
scientific area of the Ural RAS for industrial
Urals. For example, even today, two Ural RAS
regions-innovators are in the top 5 Russian
regions according to the number of technologies
used: Perm Krai and the Sverdlovsk Oblast —
12.4 thousand and 11.3 thousand technologies
used in industries of respective regions in 2018.

The most significant results of the Ural RAS
research institutes are in the following areas of
high-tech industrial technologies: laser and
plasma, functional coatings and surface
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treatment, magnetic materials for energy,
magnetic nanostructures and materials /
element base of nano-spintronics, devices and
methods of non-destructive testing, precision
metallurgy and pressure processing, digital
modeling of materials, etc. Special attention
should be paid to the possibility of industrial
implementation of rapidly developing laser
and plasma additive technologies and post-
processing technologies of formed products,
as well as technologies of obtaining different-
grade powders (refractory, non-ferrous metals,
wear-and corrosion-resistant alloys) used in
additive technologies. In addition, the Strategy
of socio-economic development of the Ural
Federal District and the Russian Federation
assigns a key role to the development of modern
chemical technologies for the creation of
promising organic materials for multi-purpose
aims.

Broad and efficient participation of
institutions, under scientific and methodical
guidance of the Ural RAS, in creating and
bringing of innovative technologies of goods
and new materials’ production and processing
to industrial implementation is currently
constrained by the lack of interinstitutional
academic technology centers. An obvious
competitive advantage of academic technology
centers is the possibility of combining the
efforts of the Ural RAS various institutes for
creation of fundamentally new technologies
by integrating individual technological
elements, traditionally used in different fields of
knowledge, into single fundamentally new end-
to-end technologies, aimed at development of
samples and experience batches of high-tech
products, demanded in the real economic
sector. Creation of a single infrastructure for
areas which use technological chains with
similar parameters will significantly reduce
the cost of technological cycles. The project’s
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implementation will allow bringing the results
of breakthrough developments in the field
of new materials and technologies of the
Ural RAS institutes to the stage of industrial
production in interests of high-tech industries,
the military-industrial complex, and for the
purpose of import substitution. The project
envisages the formation of a consortium
that includes a number of the Ural RAS in-
institutions of material science profile, located
in Ekaterinburg, and a newly created Ural RAS
Technology center of advanced materials: a
separate technological building should be built
for it.

The developed Comprehensive development
plan for the Ural Branch of RAS includes an
assessment of the total cost and several
scenarios for its implementation.

The total cost of the Comprehensive
development plan implementation of the Ural
department of the Ural Branch of RAS is 63.6
billion rubles. The largest area is “New

technologies and materials”, which accounts
for 64.0% of costs (7Tab. 3).

Total expenditure for the creation of
interdisciplinary research centers is 53443.5
million rubles (84.0%), and 10188.6 million
rubles (16.0%) are spent on fundamental and
applied projects.

Among RF entities, territories of which have
the Ural RAS scientific organizations (7ab. 4),
the Sverdlovsk Oblast has the largest share —
53.2 billion rubles (83.6%).

Expected results of the Comprehensive
development plan implementation are largely
determined by the financial model of providing
planned innovative projects.

The inertial scenario (1) will be implemented
if the existing model of financing with the
predominance of budget financing of programs
and projects through the system of state tasks is
maintained. The expected results for research
and organizational activities will be in the range
of 2—5% annual growth.

Table 3. Preliminary amount of expenses for the implementation of the Comprehensive
development plan of the Ural Branch of RAS within scientific priorities

Scientific priorities of the Ural Branch of RAS Expenses, million rubles
Digitalization of industrial enterprises 2000.0
Creation of new industrial technologies and materials 407514
Development of “green” technologies and security 6 696.5
Improvement of demography and public health 5248.8
Comprehensive development of Arctic territories 1763.5
Socio-humanitarian technologies 71719
Total 63 632.1

Table 4. Preliminary amount of expenses for the implementation of the Comprehensive
development plan of the Ural Branch of RAS within territories

Territory Expenses, million rubles
Yekaterinburg, Sverdlovsk Oblast 53223.6
Perm, Perm Krai 5144.8
Syktyvkar, Komi Republic 3016.0
Arkhangelsk, Arkhangelsk Oblast 896.1
Izhevsk, Udmurt Republic 979.8
Orenburg, Orenburg Oblast 358.5
Chelyabinsk, Chelyabinsk Oblast 13.3
Total 63 632.1
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The accelerated scenario (2) means an
increase of research funding and the
implementation of the Ural RAS most
innovative projects. The indicators of
publication, patent and innovation activity of
the Ural RAS will grow by of 5—10% annually.
At the same time, the source of increased
funding will play a major role in this process.
With the growth of extra-budgetary financing at
the expense of technology customers (2a), the
accelerated scenario will be associated with a
predominant increase of the studies’ number
and the volume of its implementation. The
accelerated scenario, due to the inclusion of
Ural RAS in the “Science” national project (2b),
will lead to an increase of the basic studies’
quality, their upbringing to the highest level,
and simultaneous increase of applied studies for
industrial customers.

The breakthrough scenario (3) will be
implemented with a simultaneous increase of
the volume of extra-budgetary funding from
industrial customers and the inclusion of the
Ural RAS in the national project “Science”.
It will allow making a significant scientific
breakthrough by creating world-class centers,
implementing innovative fundamental and
applied projects, upgrading equipment, and
attracting talented personnel.

The expected results are based on the
accelerated scenario. They include: creation of
world-class centers on the basis of the Urals’
leading scientific institutions and higher
educational institutions (at least 2); creation
of the Ural scientific and educational center
on the basis of academic institutions and
leading scientific schools of the Urals and other
regions; upbringing of publication activity and
quality of publications to the level of advanced
foreign countries; updating of scientific
equipment (at least 50%); implementation of
joint international projects, primarily within the
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framework of ASNTRK; creation of more than
40 new laboratories with active participation
of scientific youth; increase of the number of
young researchers under the age of 39 to 45%;
construction and transfer of 6000 square meters
of living space to the Ministry of Science and
Higher Education of the Russian Federation
in the form of office housing for academic
institutions.

Conclusions

The generation, dissemination, and rational
use of new knowledge and technologies after
the implementation of research potential
directly affect the socio-economic development
of the region and its long-term efficiency. The
study established a positive correlation (without
time lags) of the key indicator of region’s socio-
economic development — per capita GRP —
with the following indicators of research
potential: a number of researchers, a number of
scientific organizations, researchers’ salary fund
and the share of researches’ budget financing.

The correlation with delayed returns with a
one-year lag is observed in the “research and
development costs” and “internal research and
development costs at the expense of the federal
budget” indicators. The correlation with
advanced one-year lag is observed in the “share
of innovative products”, “patents for inventions
per researcher”, “developed technologies per
researcher” indicators. On the one hand, the
knowledge and technologies created in this
region might be used in the production of
products and services and ensure productivity
growth and costs’ reduction. On the other
hand, results of the use of research potential
in the form of prepared technologies and
specific results of intellectual activity ensure the
innovation of products and services, increase
their competitiveness on national and global
markets. Today, the research sector, which
produces new knowledge and transforms it into
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innovative products, grows faster. It becomes
the engine of regional intensive economic
growth.

The article develops theoretical concepts
that characterize the scientific and innovative
spheres of the economy. The research potential,
as an element of scientific and technological
potential, associated with the segment
of fundamental and applied research,
implemented by scientific organizations, was
identified. The results’ practical significance
is the justification of the regions’ comparative
analysis’ methodology according to the level of
research potential and its contribution to the
socio-economic development of the region.

The development of science has a significant
impact on bridging the gap between Russia and
developed countries. It also provides national
security, not only because the science sector
creates breakthrough technologies, necessary
for the development of the industrial complex
and the innovative economy, but also because
it gives jobs, increases productivity and
wages, creates social conditions for economic
stability?’. At the same time, the economy of the
Russian Federation entities, which have a high

level of research potential development, is more
competitive and attractive for investments.
Such regions are characterized by high labor
productivity and average per capita income
indicators, positive GRP dynamics, and low
unemployment.

However, a high concentration of scientists
and researchers in the region is a necessary but
insufficient condition for ensuring economic
development with the help of knowledge
and technology. The most important
prerequisite for generating knowledge and
creating breakthrough technologies is a high
concentration of investment resources. As the
experience of developing a Comprehensive
development plan for the Ural Branch of RAS
has shown, in order to achieve these ambitious
goals, investments into capital construction,
instrument base update, and large-scale
digitalization of research processes are required.
Another necessary condition is the creation of
the environment for attracting private capital
to science, formation of industrial partners’
economic motivation for participation in
research and development conducted by state
science institutions.
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Abstract. The article presents an agent-based demographic model of Russia designed to run on
supercomputers. The technologies used in the model allow researchers to create an artificial society with
the number of agents up to 109 and effectively parallelize the work of the simulator. The software package
designed to implement the model combines separate subsystems written in programming languages of
different levels. On the one hand, this provides effective load balancing between computing processes and
messaging between agents (implemented in C++), and on the other hand, this simplifies the development
of model blocks that implement the simulation of demographic processes (implemented in C#). The
demographic processes in the model are simulated based on the actions of individual agents, taking into
account their family ties, which they maintain by exchanging messages. Key features of the demographic
agent-based models are the following: a) dynamic change in the size and composition of populations of
agents — removal of part of the agents (their “death”) and the emergence of new ones (“birth”); and b)
separation of actions performed at the simulation step in stages, each of which can cause the revision of
the general settings that are specific to regions or groups of agents, and/or exchange of messages between
agents. In the course of computer experiments, the model has been tested on real data and has shown
good results at testing for the following parameters: a) the quality of recreating the age-sex structure of
the population for the country as a whole and in the regions with the use of the population of agents; b)
the stability of the model and a low margin of error of the results of forecasting the main demographic
indicators in comparison with the variants of Rosstat’s official forecast; ¢) efficiency of parallelization of
the program code when running on supercomputers. The model is the basic one for an integrated regional
simulation model that is currently being developed; however, the model can be useful as an independent
forecasting tool.

Key words: agent-based modeling, simulation of demographic processes, supercomputer technologies,
application of METIS graph decomposition, demographic forecast for Russia.

Introduction Therefore, demography is one of the areas

This article is devoted to the development
of an agent-based demographic model for
creation of artificial society with many agents-
people. It is the continuation of the study
presented in [1]. Agent-based models (ABM)
are the class of models based on behavior
imitation of separate agents, which can act
independently in accordance with their
interests and possibilities given to them by
an environment (including other agents).
Demographic processes, such as mortality,
fertility rate, and migration, are classic
examples of bottom-up processes, because
decisions are made by certain individuals,
and overall indicators are formed as a result
of these individuals’ aggregated actions.

Economic and Social Changes: Facts, Trends, Forecast

of application of the agent-based approach,
which is widely represented in the literature.

It is necessary to mention the most peculiar
and recently published works.

Agent-based models of social interactions and
demographic behavior [2—3], which represent
different components of demographic system,
such as creation of marriages, changes of
fertility, etc. These works also investigate
differences of people’s behavior, related to their
identification with different types of culture,
and corresponding differences of reproductive
behavior.

Artificial population models [4—5] review
ABMs with agents of complex structure
and higher number of states, which allow
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forecasting demographic dynamics on
different levels — from households to Great
Britain’s population.

The most complete description of ABMs
usage for simulating demographic processes,
from the formation of married couples and the
impact of social norms on fertility to people’s
decisions to change a place of residence, is
presented in a book “Agent-Based Compu-
tational Demography: Using Simulation to
Improve Our Understanding of Demographic
Behavior” [6].

It is obvious that complete simulation of
demographic processes on the country-scale
requires creation of large population of agents
in the model. It transforms ABM into much-
agent (multi-agent) system [7] and requires
usage of high-performance equipment and
specialized software for calculations.

The article [1] included specific features of
multi-agent models, used for imitation of
dynamics of large socio-economic systems,
which are important due to the organization of
their work’s parallelization:

* population agents are linked to a
particular region (jurisdiction) and coordinates
on the map of a region and a country (have a
place of residence);

* the number and spatial distribution of
the agent population changes during the
simulation period, because, in the course of a
computer experiment, agents can migrate
independently from region to region, be
destroyed, and create new agents;

* agents have “social connections” with
other agents, with whom they exchange
messages with varying intensity, and these
connections can be dynamically formed by
agents from different jurisdictions during the
simulation period;
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* agents’ place of residence and their
connection with other agents significantly affect
agents’ behavior in the simulation of different
processes (selection of residence place, family
formation, birth of children, etc.).

The article, on the example of the Russia’s
demographic agent-based model, justifies
selection of methods for programming multi-
agent ABM, which allow implementing
author’s approach to creating quite realistic
simulations of demographic processes, well-
scaled for agents’ population of the size equal
to our country’s population.

In the last few years, specialized software
environments for building agent models with
the function of automatic, or semi-automatic,
parallelization of program code with subsequent
launch on supercomputers have appeared.

Repast for High Performance Computing
(RepastHPC) is the most popular computer
software (CS), made for ABM design with the
aim of the implementation in high-performance
environments [8].

High-performance CS for building large-
scale ABM — Pandora — developed in Barcelona
Supercomputing Centre and gives full support
of geographic information systems (GIS),
which is important in cases, when geographical
attachment of agents is required for models’
functioning [9].

Environment of building agent-based models
ABM++, the first version of which appeared in
2009 as a result of the tool’s modernization, was
developed in 1990—2005 at the Los Alamos
National Lab in the process of building large-
scale ABM [10].

SWAGES — extensible distributed environ-
ment for large-scale agent-based modeling —
developed by scientists from Tufts University
(Medford, Massachusetts, USA), provides

Economic and Social Changes: Facts, Trends, Forecast



MODELING AND FORECAST OF SOCIO-ECONOMIC PROCESSES Makarov V.L., Bakhtizin A.R., Sushko E.D., Sushko G.B.

automatic parallelization of program code,
supports multiple programming languages and
plug-ins for visualization, statistical analysis,
and automatic error handling [11].

CyberGlS Toolkit — a set of freely distributed
open source software components for spatial
analysis and modeling [12].

HPABM — hierarchical parallel modeling
environment designed for developing complex
agent models for investigating large-scale
problems related to geospatial modeling [13].

D-MASON package allows implementing
ABM in a distributed environment, increasing
their performance, while ensuring backward
compatibility with basic MASON environment.
D-MASON operation is based on master/
slave paradigm: the main application divides
the simulated space into parts and distributes
the workload across slave processes, each of
which uses one or more Logical Processors
(LP), according to their computing capabilities.
Main tasks, solved with D-MASON, are:
distribution of performed work, load balancing,
and communication between processes,
synchronization, and reproducibility [14].

POLARIS — CS for building ABM for
simulations of transport flows was developed
in the Argonne National Laboratory (national
research center of the United States Depart-
ment of Energy). Main utilities of the developed
package are: (1) a module responsible for
parallel processing of events; (2) a module
that implements inter-process exchange;
(3) a library for visualization; (4) a library
for data input and output, etc. By its nature,
POLARIS is a set of low-level libraries
that provide a user-friendly programming
interface and a runtime environment that
makes it easier to write code. Transport
simulators, developed with POLARIS,
use a large amount of data, which is often
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processed simultaneously by different
software modules. In this regard, directives
for programming multithreaded applications
with shared memory are used in parallel
mode [15].

Researchers from The Autonomous Uni-
versity of Barcelona developed an instrument
for ABM parallelization — Care HPS (High
Performance Simulation), which allows
automatic solution of several tasks: the
distribution of executed code, balance of the
computational load, communication and
synchronization.

Care HPS supports MPI message transfer
interface, OpenMP technology and contains
several components implemented in C++.
Users solve the task of designing the model
(including usage of ready-made functional
controls), and all the work on distributing agents
across processors, synchronizing processes is
performed by the framework. Currently, Care
HPS developers use this framework in a project
aimed at predicting the spread of dengue fever
[16].

The number of specialized software products
for the implementation of agent-based models
on supercomputers grows. In addition to the
described ones, we should also mention MUSE
[17], LUNES [18], MASS [19], and others.

However, all of these tools were initially
developed for solving specialized problems.
Although they have expanded significantly to
the level of broad profile frameworks, they have
nevertheless retained a certain “legacy” in the
form of ineffective algorithms for solving other
problems.

Practical experience of their usage has
shown that, in the end, a less time-consuming
way to build a specific agent model for
subsequent launch on a supercomputer is its
initial implementation from “scratches”.
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Thus, it is possible to significantly increase
the efficiency of program code parallelization
and, in addition, create a reserve for further
complication with minimal performance
losses.

Software implementation of the super-
computer demographic ABM of Russia

Taking into account conclusions from
the analysis of existing software tools for
parallelizing software code, we have developed
CS that provides:

1. Scalability of ABM operation on a set of
nodes in a computing cluster.

2. Efficiency of multiprocessor operation
of ABM due to the use of MPI system library,
which is usually installed on each cluster,
configured on its network system, and
provides maximum throughput and minimum
data transfer delays. Another feature of this
library is also important: it is available for
usage on regular personal computers, which
allows using one technology without special
modification while developing and performing
calculations on a personal computer and
supercomputers.

3. Simulation of the evolution of the
internal state of agents, the formation of
permanent and temporary links between them,
the exchange of messages, and the appearance
or disappearance of agents in the system.

4. Dynamic load balancing mechanism
between computing nodes during the model
operation, i.e. transferring agents from more
loaded processors to another ones while
preserving their state and relationships (an
imbalance occurs during the model operation
due to uneven disappearance of agents tied to
different processors, as well as the appearance
of new agents).

5. Simplification of ABM engineering and
its further development by separating blocks
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that implement a system of parallelization with
load balancing between computing processes
and messaging between agents, built in C++,
from thematic blocks that implement the
simulation of demographic processes, which
are written in the high-level programming
language C#.

The work [1] showed how a rectangular
grid, which binds each cell to a specific pixel in
the image, is built in the model, constructed on
the basis of source data on the number of
regional population, received from a CSV-
table, and the information on the geometry
of regions, obtained from the map of Russia
in raster format. Since each region is painted
a different color, while analyzing this image,
the connection of grid’s cells with numbers of
regions and other characteristics was installed.
After that, the random distribution of several
agent-residents among grid cells with specified
total number of agents in the system and region
was performed. Besides, the calculation of the
decomposition of grid cells by processors was
completed.

To calculate the grid decomposition, we
used METIS graph algorithm [20] with weights
(metis_partgraphrecursive variant). METIS
algorithm takes a graph, specified through a
matrix of links in the CSR format [21], an array
of weights of the graph nodes, and returns the
optimal distribution of the graph for a given
number of parts with minimizing links between
them. With this algorithm, the distribution of
the source system by processors was obtained. It
is important that this distribution must be made
before creating agents, since the latter should
initially be correctly distributed among cluster
nodes. At the same time, the number of agent
populations and the number of processors used
are model parameters values of which are set by
a user during computer experiments.
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Algorithms, which implement these
processes in the model, are shown in the
article [1], and, in this paper, it is necessary to
elaborate on the methods for ensuring the
credibility of created artificial analogue of the
simulated system.

In this regard, the first necessary thing is to
set the starting conditions according to available
official statistics for the base year. The second
step is a fairly realistic simulation of population
reproduction processes. In this paper, we review
the simulation of processes of population’s
fertility and mortality. Simulation of population
migration will require inclusion of additional
source information and addition of appropriate
procedures, the ideology of which was presented
in the article [22]: this, however, will not affect
the parallelization of ABM functioning.

The following Rosstat data for the base year
were used as the initial information for the
model.

* On the country’s level:

— population’s distribution by gender and
age (age-sex pyramid), thousand people;

— mortality rates (per 1.000 people) diffe-
rentiated by gender and age;

— retirement age for men and women by
years of transition period, according to the 2018
pension reform.

*  On the regional level:

— population, thousand people;

— share of population younger than
working age, %;

— share of able-bodied population, %;

— share of population older than working
age, %;

— total fertility coefficient;

— distribution of births by mothers’ age
(share of births by mothers from cohorts in five-
year age intervals within reproductive age range:
15—19; 20—-24; 25-29; 30—34; 35—-39; 40—44
and 45—49), in %.

Economic and Social Changes: Facts, Trends, Forecast

Setup of starting conditions corresponding to
the available official statistics

At the beginning of the model’s work, after
reading the initial data, scaling the specified
number of agents by regions, and creating the
calculated number of agents in cells, it is
necessary to determine the values of its indi-
vidual features, associated with the simulated
population reproduction processes, for each
agent. These features, according to used
simulation algorithms, are: agent’s age, gender,
maximum desired number of children in the
family, and the number of children born. In
addition, the agent “remembers” its family
ties, because they are provided by its individual
collections (lists): a collection of parents;
children; siblings; other relatives.

The distribution of agents’ age and gender
values is implemented for accurate reproduction
of the population’s age and gender structure,
specified in the initial data for the country and
individual regions. In order to do this, obtained
values of the agents’ number in each region are
further scaled:

a) by shares of population’s main age
groups in each region: younger than able-
bodied; able-bodied and older population
(considering the set values for the base year of
women and men’s retirement age), and then

b) by shares of each age cohort in its age
group.

Obtained values of the shares from the total
number of agents in the region are used as the
probability of falling out of a particular age for
an agent belonging to this region. In order to
perform this scaling and get the age value for
each agent, a specialized auxiliary module
was developed. The gender of the agent is also
determined in a probabilistic way, considering
the sex ratio for the acquired age cohort.

In the model, the maximum desired number
of children in a family is a random variable that

Volume 12, Issue 6, 2019 79



Agent-Based Supercomputer Demographic Model of Russia: Approbation Analysis

takes a value from one to seven with the
specified beta distribution shifted to the left
(the maximum is for two children). The
specialized auxiliary module was also developed
to determine the specific value of the desired
number of children for each agent.

After the distribution of gender and age
properties, the establishment of kinship
relations between agents begins. First of all, for
each agent from the agents’ collection of the
same region, a “mother” is selected — a female
agent with a randomly determined age and with
the number of children below the maximum
desired number. The selection of the mother-
agent’s age is based on the usage of the births’
distribution according to the mothers’ age
specified in the source data. After it, the number
of children of the selected mother-agent
increases, and the mutual entry of new relatives
into the corresponding collections, conducted
by the child-agent, the mother-agent, and the
mother’s relative-agents, happens.

Simulation of population reproduction
processes at each step of the model operation

Example, given in the work [1], was
developed for assessing the influence of the
number of used processors on the efficiency of
the model’s work parallelization. Another
parameter of the test model, impact of which on
the model’s performance was evaluated during
the experiments, was the number of agents’
connections, with whom they exchanged
messages at each step. These connections
were established randomly. In addition, the
composition of the agent population was
constant.

In the full version of the demographic ABM
of Russia, presented in this paper, connections
between agents are established on the basis of
kinship, and there are significantly less of them
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than in the test example: it reduces the number
of messages sent at the step. On the other hand,
in a simulation of processes of population
reproduction, two things are considered:
a) dynamic change of agents’ population
composition: deletion of agents (their “death™)
and the emergence of new (“birth” of agents);
b) division of step actions into stages: there
might be a need for overviewing common
parameters, related to regions or groups of
agents, and/or messages’ exchange between
agents. The presence of such stages means
appearance of step synchronization points. It
implies work suspension of processors which
had already finished processing of agents,
placed on them, and expect all other processors
to finish work.

To implement dynamic addition and
removal of agents in the system, it was necessary
to switch from a single (end-to-end) index of
agents to a double one. Now each agent is
characterized by the number of the cell, in
which it is located, and its number in this
cell. The process of adding agents leads to
the situation, when the counter of the agents’
number grows in a cell, and its value is used
for calculating agents’ index. In the process of
the agent’s deletion, there is a recalculation of
indices of other agents within its cell. A deleted
agent should be excluded from collections of all
agents with which it was bounded by family ties:
this is why it sends messages to them.

As a result, it was necessary to stop using
regional collections of age cohorts for
organizing the simulation of step actions, since
it was very time-consuming to keep them
updated while deleting agents and switching
to a double index. The rejection of collections
led to a change in the fertility rate simulation
algorithms.
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For example, instead of selecting a female
agent, who should give birth to a child, from a
collection of women of a given age (which was
done in order to reproduce the observed
distribution of births by the mother’s age), the
corresponding age probabilities of child births
were calculated. These probabilities were
calculated for each region on the basis of the
total number of women of reproductive age,
the regional total fertility rate, the distribution
of births by mother’s age, and the number of
women from each age group for whom the
number of children born has not reached the
desired maximum.

As the result, actions at a step of work were
divided into stages, implementing phases of
demographic processes simulation. Each stage
may relate to one of the following types of
objects: the entire country, a separate region,
a separate agent. The model implements the
following stages related to different stages:

1. Stage and preparation phase:

+ Transition to the next year. Reset of
counters, associated with the simulation of the
fertility, on the level of the whole country and
regions.

2. Stage of agents’ extinction:

* Phase of a “black mark” distribution
(on the agent level): agent’s marking in case
of a “black mark” (death), given to it in accor-
dance with the age-sex mortality coefficient.
Otherwise, an increase of the agent’s age by
one.

* Phase of recalculation of agents’ indices
(on the country level): calculation of new indices
for surviving agents in cells, where agent
deletions are scheduled.

* Phase of indices’ replacement (on the
agent level): sending of an updated agent index
to all associated agents; the old index is replaced
with a new one in all collections.
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* Phase of agents’ removal (on the country
level): removal of marked agents from
collections.

3. Stage of new agents’ creation:

* Phase of calculating birth probabilities
(on the country level): calculation of birth
probabilities for women of different ages (by
region);

 Phase of agents’ birth (on the agent level):
creation of a subsidiary agent in case of a
childbirth event. Setup of kinship relationships.

4. Stage of simulation step completion:

* Phase of statistics’ collection (on the
country level): collection of regional and
country statistics and preservation of results in
external files.

At the end of each phase, the message queue
is checked. If it is not empty, messages are sent
to recipients.

Analysis of the experiments’ results using the
demographic ABM of Russia

1. Analysis of model’s initial state compliance
with the original data, and the stability of
recreating the specified demographic parameters

The models’ parameters are the number of
agent populations and the number of processors
used. The initial distribution of agents by region
and processors, as well as the assignment of age
and gender to individual agents, is carried out
using probability distributions, the stability
of which depends on the number of tests.
Therefore, it was necessary to assess the stability
of the distribution of agent features depending
on the values of the model’s parameters

Table I presents the comparison of the
results of agents’ features distribution, gained
during model experiments, with assigned
distribution of population by gender and age
(model data on agents’ scaling distribution
is changed into the number of population in
thousands of people).
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Table 1. Analysis of adequacy and stability of the reconstruction in the model
of the age-sex pyramid depending on the number of agents

Mean-squire deviation from the specified age distribution, - .
Number.o.f agents, thousand people Deviation from experimental avuerage
million Men Women values by age and gender, %
1 11.0 12.0 2.7
2 8.0 8.4 +1.4
3 7.6 7.5 1.1
4 6.3 6.6 +0.8
Source: calculated according to the results of computer experiments with the demographic ABM of Russia.

Rosstat data was used as the initial
information'. The experiments were performed
on a personal computer (for a single processor)
in order to estimate the minimum size of the
population of agents required for an acceptable
match with the age-sex pyramid of the Russian
population specified in the initial data. In
addition, Table I provides data on the stability
of the obtained gender and age distribution
of agents, estimated by deviation from the
experimental average values.

Data shows that there is a significant
improvement of analyzed statistical indicators
after increase of agents’ number from one to
two million. Thus, the standard deviation from
the specified age distribution decreased in 1.38
times for men and 1.43 times for women, and
the indicator characterizing the stability of the
distribution, obtained during the experiments,
improved in 1.93 times. With a further increase
of agents’ population to three and four million,
these indicators continued to improve, but not
so rapidly. As the result, when the number of
agents was four million, the standard deviation
decreased in almost two times, in comparison
with the basic (1.75 and 1.82 times for men
and women, respectively), and the deviation
from the average experimental values — in more
than three times (in 3.38 times). The spread

' The Demographic Yearbook of Russia. 2017: stat. coll.
Rosstat. Moscow, 2017.
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of the latter indicator’s +1.4% values, which
is achieved when the number of agents is two
million, may be considered acceptable. It is
exactly the number of agents which might be
considered minimum for obtaining relevant
results of experiments on the country level.

If we estimate the necessary number of
agents on the regional level, we should proceed
from the number of agents obtained for the
most sparsely populated regions of the Russian
Federation. Thus, the population of the
Magadan Oblast is only 144.1 thousand people,
and, with two million agents in the model, this
region accounts for less than two thousand
agents. This number is clearly not enough to
ensure the stability of the distribution of features
of this region’s agents-residents. For example,
the stability of the beta distribution, which
determines the desired number of children for
agents and establishes the relationship between
mothers and children, is achieved when the
number of agents is 10 thousand. Based on
these considerations, the requirements for the
total number of agents should be at least five
times higher.

However, all subsequent experiments were
conducted to assess the sustainability of
indicators on the country level.

2. Stability analysis of models’ functioning

The next series of experiments was a
simulation of reproduction processes in Russian
population for twenty steps (years) ahead
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Table 2. Analysis of the stability of the resulting model indicators over entire forecast period

Deviation from the experimental average values for the forecast period years, %

Indicator — -

lower limit upper limit
Population, thousand people -0.07 0.06
Share of able-bodied population, % -0.12 0.12
Total fertility coefficient per 1,000 people -2.19 1.57
Total mortality coefficient per 1,000 people -1.02 0.88

Source: calculated according to the results of computer experiments with the demographic ABM of Russia.

with a population of two million agents and
constant values of mortality and fertility.
For Russia, forecasts of the dynamics of the
following indicators were obtained:

* population, thousand people;

+ distribution of population by major age
groups, %:;

+ total fertility rate per 1000 people;

 total mortality rate per 1000 people.

The purpose of the experiments was to
evaluate the stability of obtained simulation
results. Table 2, which shows the boundaries of
the variances of key output variables from the
average values by years of the forecast period,
allow assessing stability of these indicators
(maximum and minimum values were indicated
throughout the forecast period).

The table shows that indicators, such as the
population size and the share of able-bodied
population, demonstrate remarkable stability
with a variation of the values, obtained in the
course of experiments, around +0.1%. The
next largest deviation is the total mortality

rate (deviation around +1%), and the largest
variation is the total fertility rate (£2%). Thus,
even if the number of agents is two million,
the stability of the model may be considered
satisfactory.

3. Analysis of model’s parallelization
efficiency

The next stage of testing the demographic
ABM was evaluation of the effectiveness
of parallelizing of its operation on a super-
computer. In the test example, ten steps were
calculated, and the average time value for a
step was considered. Table 3 shows the results
of running the model on a different number
of processors for two and eight million agents.
Figure 1 shows the corresponding acceleration
curves of the model depending on the number
of processors, where the number of processors
on the abscissa axis increases by degrees of two.

It is interesting to compare the obtained
dependence of the model’s acceleration on
the number of processors with the curves of
the well-known Amdahl’s law [23], which

Table 3. Estimation of acceleration in parallel calculation depending on the number of processors

Number of Calculation time for 2M, Acceleration for 2M, Calculation time for 8M, Acceleration for 8M,
processors S times S times
1 3.029 1.00 17.211 1.00
2 2.016 1.50 11.064 1.55
4 0.948 3.19 7.053 2.44
8 0.625 4.84 5.215 3.30
16 0.653 4.64 2.962 5.81
24 0.499 6.07 2.245 7.66
32 0.476 6.35 1.019 16.88
48 0.383 7.90 1.395 12.33
Source: calculated according to the results of computer experiments with the demographic ABM of Russia.
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Figure 1. Comparison of acceleration in parallel calculation depending
on the number of processors with different number of agents
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Source: calculated according to the results of computer experiments with the demographic ABM of Russia.

connects maximum achievable acceleration
with the number of processors and the share
of parallel calculations. Thus, we may assess
how well the algorithms, used in the model to
simulate the behavior of agents, are configured
for parallelization of its work. A comparison
with the theoretically achievable level of
acceleration shows that, for two million agents,
the reduction of the parallelization efficiency
is comparable to the situation, when the share
of sequential calculations would be about 10%,
for eight million agents — as if it would be less
than 5%.

4. Comparison of effectiveness indicators of
model parallelization with synchronization points
at the simulation step with the test example

The decrease of the parallelization efficiency
is largely caused by the presence of interme-
diate synchronization points at each step of
the model’s functioning. Therefore, it was
of great interest to find out, how much the
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parallelization performance of the model
deteriorated in comparison with the first version
[1] due to the appearance of stages, performed
at each step. A comparison of two versions is
shown in Figure 2.

The figure shows that an increase of the
number of processors up to eight provides
almost the same acceleration of two versions
of the model, but a further increase of the num-
ber of processors reveals a significant difference
of the parallelization effectiveness. So, for 16
processors, the acceleration of the model with
additional synchronization points is half as fast
as for the first version of the model (2.1 times)
and for 48 processors — 3.1 times lower.

While evaluating the adequacy and
effectiveness of the author’s approach to the
organization of the model’s parallelization,
it is necessary to compare it with closest
analogues. For example, in [24], a distributed
ABM of epidemics is described: within it, it is
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Figure 2. Comparison of acceleration of the model functioning with parallel calculation depending
on the number of processors for two versions with the number of agents 2 million
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Source: calculated according to the results of computer experiments with the demographic ABM of Russia.

possible to create a society with the number of
agents up to 6 billion. The model, as well as the
one presented by the authors, uses an algorithm
for distributing agents between computing
nodes, which reduces intergroup interaction.
In [25], an approach to parallelization of
resource-intensive ABM is reviewed, agents of
which exchange information and have spatial
attachment. The acceleration, obtained by the
authors in comparison with sequential version
of the model, was, on average, 20 times. In
our case, in the test example, the acceleration
was up to 25 times with 48 processors, but
addition of synchronization points significantly
reduces this number. However, the total
calculation time, as shown in 7able 3, is quite
acceptable.

5. Forecast results and comparison of
received forecast with the Rosstat prediction

After making sure of the adequacy of the
initial state of our ABM and the stability of its

Economic and Social Changes: Facts, Trends, Forecast

operation, we now evaluate the results of the
simulation from a meaningful point of view.
Thus, in the course of experiments with the
model, forecasts of demographic characteristics
were obtained in the context of regions and
the country. In the same 2017 Demographic
Yearbook of Russia?, the variants of forecast
(low, medium, and high) of the following main
characteristics of country’s population up until
2051 are given:

* population number;

* number of men and women;

* population number by separate age
groups;

+ births, deaths, and natural population
growth;

 total fertility coefficient;

+ life expectancy at birth.

2 The Demographic Yearbook of Russia. 2017: stat. coll.
Rosstat. Moscow, 2017.
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Figure 3. Comparison of forecast variants. Population, thousand people
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Source: calculated according to the results of computer experiments with the demographic ABM of Russia and data from

2017 Demographic Yearbook of Russia: Tab. 8.1.

Due to the fact that mortality rates in the
experiments were considered unchanged, as
well as the total fertility rate, on the basis of
which the birth rate is simulated, it is obvious
that the forecast of these indicators does not
make sense in comparison with forecasts of
Rosstat. The same applies to life expectancy at
birth indicator, which is calculated on the basis
of values of mortality indicators, differentiated
by gender and age.

However, it is possible and interesting to
compare forecasts on the number of Russian
population and its structure within individual
age groups obtained through model experi-
ments. Figures 3 and 4 show a comparison of
four variants of the forecast up to 2038: the
low, medium, and high versions of the Rosstat
forecast, as well as the forecast obtained as a
result of ABM work (average values of several
experiments with the population of two million
agents were taken). Figure 3 shows that the
model population forecast for the entire period
slightly exceeds the low version of Rosstat
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(at the end of the period — by 1782.6 thousand
people, or 1.3% of Russian population),
while the model differs significantly from the
average and high versions (by -6.2 and -13.8%,
respectively).

Figure 4 shows the comparison of the model
forecast of the share of able-bodied population
with the corresponding versions of the Rosstat
forecast. It can be seen that, during the entire
period, the model forecast almost coincides
with the high version of Rosstat and, at the
end of the period, exceeds it by only 0.8%.
The largest deviation of the model forecast
was from the low version of Rosstat, but it was
only -2%. In other words, even considering the
assumption that the death rate and the total
birth rate remain unchanged, the model allows
us to obtain a fairly realistic forecast of this
indicator.

It should be noted that this forecast, as
well as Rosstat forecasts, was made under
the assumption that the retirement age
remains unchanged — 55 years for women and
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Figure 4. Comparison of forecast variants. Share of able-bodied population, %
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Figure 5. Comparison of forecast variants. Share of able-bodied population, %
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60 years for men. However, in 2018, the
situation changed after the adoption of the
pension reform, which was designed to
gradually raise the retirement age over the
next ten years. The forecast should take this
into account. Therefore, in the next series
of model experiments, the retirement age

Economic and Social Changes: Facts, Trends, Forecast
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of agents was raised in accordance with the
pension reform. The obtained results are
presented in Figure 5, where two variants of
model forecasts of the share of able-bodied
population are compared: without raised
retirement age and under the conditions
of pension reform.
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The figure shows that the share of able-
bodied population, during the ten-year period
of the reform, steadily decreases in the first
version (from 56.1 to 52.9%) and grows in the
second one (to 58.6%). As a result, at 2028
mark, the difference was 5.7% (8184.1 thousand
people). At the end of the entire forecast period,
the share of able-bodied population decreased
to 52.6% in the first version and increased to
59.0% in the second one. The difference between
them was 6.4% (9189.2 thousand people).

Conclusions

The analysis of the results of testing the
presented demographic Russian ABM allowed
us to draw the following conclusions.

The model showed a high degree of stability
in the course of a comprehensive test despite
the widespread usage of probabilistic mecha-
nisms in setting the initial state of the system
and simulating processes of population
reproduction.

The technologies used in the model for
parallelizing its operation on a set of computing

nodes of a supercomputer allow conducting
simulations with a large number of agents
and achieve acceptable indicators of parallel
effectiveness.

Presented demographic model is designed
as a basic platform for a comprehensive regional
ABM, because the mechanism of dividing the
simulation steps into stages allows connecting
blocks which simulate any socio-economic
processes people participate in. Moreover, the
implemented mechanism also allows specifying
the type of objects the stage (phase) belongs to.
Thus, the model is configured to introduce other
types of objects into the artificial environment
(for example, enterprises, municipalities, etc.)
with the appropriate addition of simulated
processes (social, environmental, economic,
political), in which these objects participate.
However, the demographic model also has an
independent value as a tool that allows getting
forecasts of demographic characteristics in the
course of experiments within regions and the
country.
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Abstract. One of the key goals in the development of Russia, the largest country in the world, is the
necessity to provide optimal and efficient usage of its huge territories. However, transformational market
changes, which happened after the collapse of the USSR in the 1990s, led to a sharp decrease in the state’s
role in the governance of spatial development. This policy had extremely negative economic and social
implications: settlement contrast increased due to the production and population’s retraction into areas of
concentration. Simultaneous “washing” of population out from deep regions also took place. At the same
time, these problems are especially relevant for Russia’s northern territories, which are characterized
by focal settlement, production’s placement, and for other territories, which experienced negative
consequences of market transition. These factors justify the relevance of this research. The goal of the
paper is to study the features and substantiate priority areas of perfecting governance of Russian European
North (REN) regions’ spatial territorial development. Theoretical and methodological approaches
toward understanding the essence of economic space and its development, the analysis of key trends and
specifics of Russian European North’s spatial development in the post-soviet period were studied. Also,
we prove that economic space of REN is currently linear-nodular with significant areas of economic
periphery. The article shows the role of first- and second-class nods in preserving supporting carcass of
territories of Russian European North. Also, it is shown that such settlement systems might be a basis for
formation and development of polycentric model of region’s space organization. This model is aimed at
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the revival and development of sustainable socio-economic and technological connections through the

system “large city—small town—village”.

Key words: spatial development, economic space, Russian European North, agglomeration, small- and

medium-sized towns, Arctic Zone of the RF.

Introduction. There is a difficult and
extremely painful set of problems, challenges,
and threats in spatial development of modern
Russia. It is, first of all, tied to inefficient usage
of huge territories and phenomenal country’s
wealth!. Moreover, this space is sometimes
considered a burden. There are even foreign
studies, the authors of which try to assess
Russian Federation’s losses from inefficient
spatial organization of the country?.

It needs to be mentioned that the
peculiarity of Russian spatial economic
development at all of its stages (including
Imperial and Soviet stages) is dominative
participation of the state in this process’.
However, a quarter of a century ago, in the
period of active transformational economic
changes, authorities almost completely
abandoned direct participation in country’s
spatial development. This policy led to
extremely negative economic and social
consequences: settlement contrast increased
due to the production and population’s
retraction into areas of concentration with
simultaneous “washing” of population from
deep regions. The basic trend of the last
few centuries has been the strengthening
of concentration of production, human
capital, and infrastructure in large cities
(first of all, in Moscow and Saint Petersburg
agglomerations). All these processes lead to

' Thus, currently, each RF citizen has almost 12 hectares
of land, i.e. almost 40 hectares per family [1].

2 In particular, according to the assessment of Brookings
Institution (Washington, USA), estimated losses constitute
2.3-3.0% of GDP [2].

3 At the same time, the policy was based on the ideas of
such prominent figures as S. Witte, P. Stolypin, V. Vernadsky,
N. Kondratiev, A. Chayanov, and others.
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escalation of new challenges of Russian spatial
development* (Tab. 1).

Obviously, such spontaneous spatial self-
organization is the movement toward territorial
desertification and economic degradation of a
large part of Russian territories.

Top officials of the state pay special atten-
tion to the necessity of increasing efficiency of
governance of country’s spatial development.
Thus, V.V. Putin, the president of the Russian
Federation, suggested “launching a large-
scale program of Russian spatial development,
including the development of cities and other
settlements, and, at least, doubling spending on
these purposes in the next six years” during his
Presidential Address to the Federal Assembly>.
At the same time, the development of cities and
other settlements should be connected with the
solution of problems in the spheres of health,
education, environment, and transport.

Thus, taking into account these principles
and country’s development targets, which are
identified by the Strategy-2020, Russia’s
National Security Strategy, and the Strategy
of Spatial Development of the Russian
Federation until 2025, adopted in 2019,
significant efficiency increase of spatial factor’s
usage should become the purpose of spatial
development governance. It must be used for
strengthening Russia’s competitive position in

4 These problems were analyzed quite comprehensively
and systematically in one of the first drafts of “The concept of
the spatial development strategy of the Russian Federation for
the period up to 20307, developed by the Ministry of Economic
Development of the Russian Federation. Available at: http://
Kapbepwi-eBpa3uun.pd/uploadedFiles/files/Kontseptsiya
SPR.pdf

> Presidential Address to the Federal Assembly, dated
March 1, 2018. Available at: http://www.consultant.ru/
document/cons_doc_LAW_291976
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Table 1. Main challenges of current Russian spatial development

Challenge

Its content

1. Unprecedented centripetal
vector of development

It appears, first of all, in the form of a sharp increase in Moscow’s economic role according to all
major economic development’s indicators and in the form of intensive strengthening of regional
centers’ economic and political role on the level of many RF entities. As a result of these centripetal
trends, there was a significant compression of previously developed space, a noticeable economic
consolidation of city-centers’ space.

2. Interregional contrasts,
unprecedented in the practice

of foreign federations, a very
significant unevenness in modern
regional development

Often interregional differences are so significant that RF entities, dragging behind, according to
experts, will need hundreds of years to reach the level of modern developed regions. It shows
the presence of intercontinental-wide contrasts in the country (for example, such as between the
countries of Europe and Africa).

3. Unfavorable global geopolitical
situation, which actualizes
problems of Russian national
security

The period of unprecedented openness in the 1990s was replaced by a period of rivalry and
confrontation between Russia and developed countries. At the same time, there has been a real
threat of preserving economic and political sanctions pressure on the country. There is a high
probability of artificial maintenance of geopolitical instability on Russian borders.

4. Poorly developed infrastructure

A significant contradiction between the country’s spaces and forms of its infrastructural, technical
and technological arrangement is characterized as a communication (or network) gap. Thus, high-
speed highways are still rare, even nearby federal centers. The same goes for sustainable high-
speed broadband connection. Many remote Russian periphery territories, situated far away form
cities-centers, might be characterized by transport and electronic inaccessibility

5. Extreme unification of norms
and rules of country’s spatial
arrangement and insufficient
elaboration of the territorial block
of federal legislation

For Russia and its enormous diversity of natural, social, and environmental conditions, it is
important to show territorial differences in federal legislation (take into account the specifics of
the North and the Arctic, old developed moderate Central zone, problematic territories of different
types, etc.). Legal asymmetry is necessary, because it might be the most important prerequisite for
the alignment of conditions for various RF territories’ development.

the global economy, while taking into account
the preservation and strengthening of the
national security’s foundations in a changing
world.

It is also important to improve the
population settlement system, taking into
account the preservation of its supporting
carcass on the basis of diversification of
different settlements’ functions, creating
conditions for the development of urban
agglomerations and non-urbanized territories
of different hierarchical levels and scales. It is
necessary to create a framework® of regional
and sub-regional centers of economic growth
concentration, capable of forming and
transferring impulses of modernization and

¢ Aframework is a binding mechanism that holds together
different territorial socio-economic systems, heterogeneous,
differently specialized parts of the territory. To date, a large
set of “framework” terms has been introduced into scientific
circulation: urban framework, infrastructure framework,
support framework of settlement, framework of development
of new areas, support ecological framework, etc.

Economic and Social Changes: Facts, Trends, Forecast

economic development to adjacent entities
on the basis of network effect implementation
[3]. These issues are particularly important for
northern territories of the country, which are
characterized by the focal nature of settlement
and production placement. This factor caused
the relevance of the presented work.

The goal of this paper is to study specific
features and to substantiate priority directions
of spatial and territorial development mana-
gement improvement of Russian European
North’s (REN) regions.

The result will be achieved through the
completion of following objectives:

1. The study of theoretical and metho-
dological approaches for understanding
the essence of economic space and its develop-
ment.

2. Analysis of key trends, peculiarities of
territorial and spatial development of Russian
European North at the current stage.
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3. Justification of priority areas of im-
proving Russian European North territories’
management on the basis of developing
polycentric model, which is aimed at the
revival and development of sustainable socio-
economic and technological connections
through the system “large city—small town—
village”.

Theoretical aspects of the research. Issues of
studying peculiarities and problems of
increasing governance efficiency of Russia’s
spatial development have been an important
scientific objective for the last few centuries. At
the same time, as the academician P.A. Minakir
notes, “the common problem is that the
spatial economy cannot formulate the primary
hypothesis: what is the economic space as the
subject of research and the object of economic
policy”. In economic studies, economic space
is usually considered a real (physical) or abstract
(conceptual) [4].

One of the key scientists, who belong to the
domestic school of spatial economy, is the
academician A.G. Granberg: he understood
economic space as the saturated territory
which contains many entities and connec-
tions between them — settlements, industrial
enterprises, economically developed and
recreational areas, transport and engineering
networks, etc. [5, 6]. So, economic space exists
inside physical space, and it is defined, first
of all, through existence of different socio-
economic objects and connections between
them. Anyway, the similar interpretation of
space is proposed by P. Krugman [7].

The whole group of researchers analyzes
this category through the prism of relations
between economic agents (P.A. Minakir,
A.N. Dem’yanenko, N.Yu. Gagarina’, Ya.
Krukovskii, etc.): this approach implies that the

7 Gagarina G.Yu. Development of methodology of
spatial integration management of Russian regions’ economy:
Candidate of Sciences (Economics) dissertation. 08.00.05.
Moscow, 2013. 328 p
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emergence of economic space is only possible
due to the emergence of economic relations
[8, 9].

In this study, we take the definition of
R.FE Gataullin, A.G. Karimov, A.G. Komarov
(2014): economic space is “the part of physical
space which is subjectively constructed
in the course of reproduction; it reflects
geographically isolated and localized in time
process of transactions between economic
agents, formed on the basis of their economic
interests’ implementation” [10]. This defini-
tion, in our opinion, precisely sums up the
nature of economic space, and it is more
informative, because it allows integrating
characteristics of real and conceptual spaces
inside it.

Economic space has a number of features
and characteristics, or so-called “generic”
features [11, 12, 13]. In real situations, region’s
space acts as discrete (i.e. the space where
all the points are isolated from each other);
heterogeneous (the presence of different parts
in the structure); polarized (heterogeneous,
economic development takes place around
the leading industry, the “growth pole”);
anisotropic (ability to show different features
in different directions).

The quality of economic space is defined
by many characteristics and parameters®.
According to A.G. Granberg’s approach, it is
possible to point out the following parameters
for assessment:

— density (it is characterized by economic
and common density of territory’s population,
density of communication’s ways (automobile,
railways, etc.)’, etc.);

8 Chuvashova M.N. Assessment of the quality of
economic space of the region of raw materials orientation:
Candidate of Sciences (Economics) dissertation. 08.00.05.
Krasnoyarsk, 2016. 235 p.

° This is one of the key indicators of the quality of the
economic space, since the developed transport infrastructure
accelerates the flow of all economic processes and provides
conditions for the activation of production processes.
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— placement (it is determined through
the indicators of uniformity, differentiation,
concentration of the population, entities of
economic activity, and the presence of
economically developed and undeveloped
territories);

— cohesion (it is determined by the inten-
sity of economic relations between parts and
elements of space, by the conditions of goods,
services, people’s mobility, the development of
transport and communication networks) [5].

At the same time, the space is constantly
changing or transforming. The authors [14]
understand the transformation of economic
space as “the change in physical economy’s
localization and regional population, change of
features of economic and social environment,
which affect the efficiency of life activity and
competitiveness of regional economy”. This
process is usually spontaneous, but it should
have controllable nature!’.

Management of transformation and orga-
nization of economic space is implemented
with the usage of various spatial models:
functional (socio-economic zoning, formation
of specialized zones, areas, parks), carcass
(development of territorial carcasses, corridors,
development axes, agglomerations and core
cities on the basis of infrastructure); cluster
[15].

At the same time, as G.M. Lappo notes, the
carcass approach is efficient for solving
traditional and constantly important research
tasks: identifying differences in various areas;
studying connections; studying the dynamics
of processes [16]. N.N. Baranskii in his article

10°See: Minakir PA. Modern approaches to the study of
spatial development problems. Modern problems of spatial
development. Proceedings of the International scientific
conference dedicated to the memory and 75th anniversary of
academician A. G. Granberg, Moscow, 2011, p. 47.

Okrepilov V.V. Sustainable spatial development and
quality. Modern problems of spatial development. Pro-
ceedings of the International scientific conference dedi-
cated to the memory and 75th anniversary of academician
A.G. Granberg, Moscow, 2011, p. 52.
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“On economic and geographic study of cities”,
published in 1946, overviewed economic
carcass of a territory as the “basis which holds
everything together, forms the territory, and
gives it a certain configuration” [17, 18]. The
carcass is an integral part of territorial structures
(production, infrastructure, non-production,
natural resources, and resettlement): it is the
combination of centers of economic, social,
and cultural life, as well as the combination of
socio-economic lines, connecting these focuses
in the interaction between them [19].

The concept of the supporting carcass is
relevant for solving the problem of rational
usage of large cities’ economic potential. Thus,
the mechanism of growth regulation of a large
center may have different options: formation
of agglomerations; targeted development;
priority development of the “second” city;
development of the selected (limited number)
cities-“counterbalances”; development of
sub-districts’ centers; activation of small- and
middle-sized cities (outside the agglomeration)
[20, 21, 22, 23].

Thus, the concept of territory’s carcass is
based on the recognition of cities’ special role
(as focuses of economic activity) and its
interconnections in country’s economy. At the
same time, the rest of the country is perceived
as an auxiliary part of the economy, which is
sometimes named a “fabric”.

Primary results of the research. In the post-
Soviet period of Russia’s development, which is
characterized by sharp liberalization and
transformation of the whole country’s socio-
economic system, these changes negatively
affected northern territories (market transition
led to dramatic decrease of government’s role
in these territories’ management, destruction
of existing technological connections with
other regions, reduction of many compensatory
instruments’ value which provided stable and
successful development of these territories in a
planned economy environment).
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However, northern territories still have huge
natural and resource potential and play an
important geostrategic part in country’s deve-
lopment. Thus, Russian European North!! is
one of the pivotal and largest (1.466 thousand
km?) regions in the European part of the
country, which has a beneficial economic and
geographic position (the Barents and White
seas on the north; Finland and Norway on
the west, which opens up huge opportunities
for developing foreign trade; economically
developed Ural and central part of Russia on
the east and south).

Russian European North, unlike Asian, is
more populated and developed. It has an
established carcass of settlement and pro-
duction powers’ placement, quite high level
of urbanization. At the same time, post-
Soviet market changes in the 1990s also
negatively affected socio-economic and spatial
development of these territories.

One of the key problems of REN, and many
other regions of the country as well, is the
reduction of permanent population number:
from 1990 to 2017, it was near 1.6 million
people (7ab. 2).

Thus, the number of the Murmansk Oblast’s
population in 1990—2017 decreased by 26.7%,
in the Komi Republic — by 22.2%. Depopu-
lation processes avoided the Vologda Oblast.
Even more rapid reduction of population
happened in rural areas: over the same time
period, the number of rural residents in the
Murmansk Oblast decreased nearly by two
times, in the Arkhangelsk Oblast — by 38%, etc.

A more stable demographic situation is
currently typical for administrative centers of
Russian European North’s entities, which are
called “first class” nods'? (Petrozavodsk,
Syktyvkar, Arkhangelsk, Vologda) in the system of
regional spatial organization. Significant natural
and migration population decrease is observed

Table 2. Population numbers in Russian European North entities (at the beginning of the year), thousand people

Territory Year 201710 | 2017 to
1990 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2000, % | 1990, %
Constant population
Vologda Oblast 1354 | 1290 | 1235 | 1201 | 1199 | 1196 | 1193 | 1191 | 1187 [ 1183 [ 1177 | 912 | 86.9
Arkhangelsk Oblast | 4oeq | 4359 | 1091 | 1225 | 1214 | 1202 | 1192 | 1183 | 1174 | 1166 | 1155 | 844 | 736
(including Nenets AO)
Komi Republic 1240 | 1043 | 985 | 899 | 890 | 881 | 872 | 864 | 856 | 851 | 841 | 806 | 678
Murmansk Oblast 1189 | 923 | 864 | 794 | 788 | 780 | 771 | 766 | 762 | 758 | 753 | 816 | 633
Republic of Karelia 792 | 729 | 698 | 643 | 640 | 637 | 634 | 633 | 630 | 627 | 622 | 8.3 | 785
Rural population

Vologda Oblast 462 | 403 | 393 | 350 | 356 | 343 | 339 | 335 | 333 | 329 | 325 | 806 | 703
Arkhangelsk Oblast 411 | 343 | 349 | 297 | 289 | 282 | 280 | 27 | 265 | 259 | 254 | 741 | 618
Komi Republic 297 | 258 | 240 | 207 | 203 | 200 | 196 | 193 | 189 | 187 | 184 | 713 | 620
Republic of Karelia 144 | 186 | 171 | 141 | 138 | 135 | 132 [ 129 | 127 | 124 | 122 | 656 | 847
Murmansk Oblast 100 | 71 | 74 | 57 | 57 | 57 | 566 | 57 | 57 | 57 | 58 | 817 | 580
Source: calculated on the basis of data from the official website of Unified Interdepartmental Statistical Information System (UISIS).
Available at: www.fedstat.ru

' In this work, a REN content is reviewed within borders, the content of which is given in the current All-Russian Classifier
of Economic Regions. OK 024-95 (approved by the Resolution of Russian State Standard no. 640, dated 27.12.1995).

12 In Russian European North, researchers distinguish 4 classes of economic nodes, in accordance with the number of
economically active population: first class nodes — more than 100 thousand people, second class — 60—99 thousand people,
third class — 30—59 thousand people, fourth class — 10—29 thousand people. The rest of the economy has a non-node form of

placement [24].
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in small towns, which are specialized in timber
cutting, with practically developed mining
resources, old industrial areas (so-called
“industrial periphery”), and in rural periphery
[25].

One of the key aspects characterizing the
quality of economic space is the density of
population, including residents of able-bodied
age. Thus, in many studied entities (excluding
the Vologda Oblast), population density is 2—5
people/km?, which is much lower than average
Russian level (8.6 people/km?) (Tab. 3). In the
post-Soviet period, this indicator continued
to lower. Density of able-bodied population
does not exceed 2 people/km?. These numbers
show extremely low concentration of human
and labor resources on northern territories,
existence of the focal settlement in the “first”
and “second” class nodes, which limit the
possibility of ensuring a balanced spatial
development.

At the same time, as V.N. Lazhentsev notes,
there are quite stable, so-called historic-
cultural, “cores” of settlement in REN:
Pomor’e, Vologda-Belozersk land, Veliky
Ustyug, Vychegodsky, Sysolsky, Mezensky,
and Pechorsky districts [26].

Significant changes in territorial placement
of main sources of added value appeared in the
post-Soviet period. Thus, in 1995-2017, a
share of the Vologda Oblast’s GRP in Russia’s
GDP decreased by 0.73 p. p. (from 1.29 to
0.55%), by 0.60 p. p. — in the Komi Republic
(from 1.23 to 0.62%), and by 0.47 p. p. — in
the Murmask Oblast (from 0.96 to 0.48%). In
the last few years, the role of the Arkhangelsk
Oblast and Nenets Autonomous Okrug in these
processes has become more important (7ab. 4).

In the structure of the European North
entities’ GRP, types of economic activities
related to mining play a major role (in 2017, in
the Nenets Autonomous Okrug — 76.2%, the

Table 3. Density of population in Russian European North entities, people/km?

Region Year 2017 to 2017 to
1990 | 1995 | 2000 | 2005 | 2008 | 2010 | 2015 | 2016 | 2017 | 2000, +/- 1990, +/-
RF 8.7 8.7 8.6 8.4 8.3 8.4 8.5 8.6 8.6 0.0 -01
NWFO 9.1 8.8 8.5 8.2 8.0 8.1 8.2 8.2 8.3 -0.2 -0.8
Vologda Oblast 94 9.2 9.0 8.6 8.4 8.3 8.2 8.2 8.2 -0.8 -1.2
Murmansk Oblast 8.2 7.3 6.4 5.9 5.8 5.5 5.3 5.2 52 -1.2 -3.0
Republic of Karelia 4.4 4.2 4.1 3.8 3.8 3.6 3.5 3.5 3.5 -0.6 -09
Komi Republic 3.0 2.7 2.5 2.3 2.3 2.2 2.1 2.0 2.0 -0.5 -1.0
Arkhangelsk Oblast
(includi%g NAO) 2.7 2.5 2.3 2.2 2.1 2.1 2.0 2.0 2.0 -04 -0.7

Table 4. Share of entity’s GRP in RF GDP, %

Region Year 2017 10 2016, | 2017 to 1995,
1995 | 2000 | 2005 | 2008 | 2010 | 2015 | 2016 | 2017 | pp.(+-) | pp.(+)

NWFO 9741 | 7.919 | 8329 | 8238 | 8515 | 8671 | 8982 | 8.898 |  -0.08 0.84
ﬁ;ﬁ?ﬁgﬁ]‘zsﬁﬁ\%b)'aﬁ 0978 | 0.846 | 0.770 | 0722 | 0.805 | 0.755 | 0791 | 0.807 |  0.02 017
Komi Republic 1225 | 0.814 | 0793 | 0.716 | 0.764 | 0.636 | 0637 | 0.624 |  -0.01 060
Vologda Oblast 1286 | 0.947 | 0.898 | 0722 | 0567 | 0576 | 0555 | 0552 |  0.00 073
?Vrv‘i(t';g:]gte,@koc;b'as‘t nd. | nd | nd | nd | nd | 0482 | 0495 | 0507 0.01 ;

Murmansk Oblast 0956 | 0.755 | 0.615 | 0523 | 0.504 | 0483 | 0503 | 0.484 | -0.02 -047
Nenets Autonomous Okrug | nd. | 0463 | 0207 | 0222 | 0315 | 0273 | 0.296 | 0300 | 0.0 0.30
Republic of Karelia 0560 | 0.386 | 0.357 | 0284 | 0.260 | 0.255 | 0269 | 0.274 |  0.01 20.29
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Komi Republic — 37.2%, the Arkhangelsk

The leading branches of REN specialization

Oblast — 30.9%). At the same time, processing are TIC, ferrous and non-ferrous metallurgy,
activities have been developed more in the chemical industry, and FEC, based on the
Vologda (38.1%) and Arkhangelsk (26.9%) mineral resource base of the region; in the

oblasts. Vologda region, animal husbandry and mixed
Table 5. Localization coefficient according to main types of economic
activity in the regions of Russian European North (2017)
RF entity Types of economic activity
mining and enrichment of iron ores (32.8)
1. Republic of mining of stone, sand, and clay (16.9)
Kéreliz production of cellulose, wood pulp, paper, and cardboard (16.9)
fishery and fish farming (13.8)
timber cutting (12.0)
production of cellulose, wood pulp, paper, and cardboard (16.9)
pipeline transport activity (8,4)
. wood processing and manufacture of wood and cork products (except furniture), manufacture of straw
2. Komi . .
Republic products and weaving materials (5.4)

production of crude oil and petroleum (associated) gas (3.2)
coal mining (2.5)
provision of services in the area of mining (2.4)

3. Arkhangelsk
Oblast

production of cellulose, wood pulp, paper, and cardboard (20.8)

sawing and planing of wood (9.8)

manufacture of other vehicles and equipment (9.5)

logging, provision of services in the area of forestry and logging (8.9)

hunting, control, and shooting of wild animals, including the provision of services in these areas (7.5)
production of crude oil and petroleum (associated) gas (3.2)

activities of internal water passenger transport (3.4)

production of crude oil and petroleum (associated) gas (18.5)

i' Nenets provision of services in the area of oil and natural gas (13.9)
utonomous o o
Okrug plp_el_lqe tr_ansport activity (1 ._9) o N _ o
activities in the areas of architecture, engineering surveys, and provision of technical advice in these areas (1.2)
production of other steel products through primary processing (15.7)
production of cast iron, steel, and ferroalloys (15.5)
sawing and planing of wood (8.0)
timber cutting (7.6)
5. Vologda forestry.and other‘forestry activitie.s.(7.3) ‘ ‘ ‘ o
O.blast production of basic chemicals, fertilizers and nitrogen compounds, plastics and synthetic rubber in primary
forms (6.8)
manufacture of wood products, cork, straw, and weaving materials (4.9)
production of dairy products (2.7)
mixed agriculture (1.9)
animal husbandry (1.5)
fishery and fish farming (45.1)
development of construction projects (construction of buildings, 30.9)
6. Murmansk mining and enrichment of iron ores (20.1)
Oblast supporting activities in financial services and insurance (8.1)

production of basic precious metals and other non-ferrous metals, production of nuclear fuel (5.2)
repair and installation of metal products, machinery, and equipment (4.2)

Source: own calculations on the basis of UISIS data according to formula: C, =

v, : Ve , where: V — the volume of goods (services)

r c

production according to type of economic activity on the territory of the RF entity; V. — the volume of goods (services) production
according to type of economic activity across the country; Sh —total shipment of goods and services according to all economic activities
of the region (entire economy); Sh, - total shipment of goods and services according to all economic activities across the country (entire
economy).

High values of the coefficient are due to calculations of detailed TEA of the region.
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agriculture are quite developed. This is proved,
in particular, by the calculated localization
coefficients for the main types of economic
activity of Russian European North regions
(Tab. 5).

The main trend in the spatial development of
Russian European North regions’ in the post-
Soviet period is the concentration of population
and economic activity in “node” points and
periphery growing. Thus, for example, there was
a trend of population con-centration near the
administrative center in the Komi Republic in
1990—2017 (Syktyvkar’s share in the number
of entity’s total population increased from 19.8
to 30.6%; the same is observed in Syktyvdinsky
District); Ukhta’s share increased from 11.3 to
14%, Sosnogorsk’s — from 5 to 5.2%. At the
same time, there is a considerable population’s

outflow from the territories of industrial
periphery, municipalities of the northwestern
“corner” (Tab. 6).

Primary centers of industrial production in
the Komi Republic are Usinsk, Syktyvkar,
Ukhta, and Pechora. The status of Usinsk, as
being the key industrial center, has noticeably
grown over the last twenty years (its share in the
total volume of industrial products’ production
increased from 12 to 37 p.p.), and currently
this entity accounts for more than a third of the
total industrial products’ production. The main
industry is the production and transportation
of oil and gas. At the same time, a number of
the Republic’s single-industry towns (Vorkuta,
Inta, and some other industrial periphery cities)
have significantly lost their positions due to the
attenuation of economic activity.

Table 6. Share of Komi Republic municipalities in total population number
and volume of entity’s industrial production, dynamics of its change, % (p.p.)

Total population in an entity Total volume of industrial products’ production
Municipality Shars, % 2017 t0 1990, Municipality Share, % 201710 1990,
1990 2017 p.p.” 1997 r.** 2017 . +-
Syktyvkar 19.8 30.6 +10.8 Usinsk 12.7 37.0 +24.4
Ukhta 11.3 14.0 +2.7 Knyazhpogostsky 0.8 2.6 +1.8
Syktyvdinsky 2.3 2.8 +0.5 Pechora 79 9.3 +14
Sosnogorsk 5.0 5.2 +0.2 Vuktyl 1.7 2.8 +1.1
Izhemsky 2.0 21 +0.1 Ust-Vymsky 0.7 1.0 +0.3
Sysolsky 1.6 1.5 -0.1 Syktyvdinsky 0.6 0.7 +0.1
Ust-Tsilemsky 1.5 1.4 -0.1 Priluzsky 0.5 0.4 -0.1
Kortkerossky 2.3 2.2 -0.1 Ust-Tsilemsky 0.3 0.1 -0.2
Koygorodsky 1.0 0.9 -0.1 Troitsko-Pechorsky 0.3 0.1 -0.2
Ust-Vymsky 3.3 3.1 -0.2 Koygorodsky 0.3 0.0 -0.2
Priluzsky 2.4 2.1 -0.3 Izhemsky 0.3 0.0 -0.3
Udorsky 2.4 2.1 -0.3 Kortkerossky 0.3 0.0 -0.3
Ust-Kulomsky 3.2 2.9 -0.3 Sysolsky 0.3 0.0 -0.3
Usinsk 5.6 5.2 -0.4 Syktyvkar 16.7 16.3 -0.4
Troitsko-Pechorsky 2.0 1.4 -0.6 Ust-Kulomsky 0.6 0.0 -0.6
Knyazhpogostsky 3.0 2.3 -0.7 Ukhta 17.6 16.8 -0.7
Vuktyl 2.1 1.4 -0.7 Udorsky 0.8 0.1 -0.8
Pechora 74 6.1 -1.3 Sosnogorsk 7.0 3.9 -3.0
Inta 5.4 3.4 -2.0 Inta 7.5 0.8 -6.7
Vorkuta 6.5 9.4 -71 Vorkuta 23.2 7.5 -15.7
Source: * the table is sorted according to the rate of the indicator’s change in 2017-1990.
** data on the volume of industrial production by municipalities have been publicly available since 1997.\
*** the table is sorted according to the rate of the indicator’s change in 2017-1997.
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Similar processes of population and
economic activity’s concentration are also
specific for the southernmost entity of Russian
European North — the Vologda Oblast. Primary
pivotal centers of the region, “first class” nods
are two large cities, which are administrative
(Vologda) and industrial (Cherepovets)
“capitals”, and municipal regions bordering
them. Thus, in 2017, 73.1% of Oblast’s
population lived there, 93.3% and 65.1% of
industrial and agricultural production was
manufactured there; also, 67.5% of investment
volume into fixed capital and 79% of retail trade
turnover is accumulated there. In turn, major
number of (periphery) municipal regions,
which are far from large cities, are currently
characterized by growing problems in socio-
economic development [27].

Development of economic space and
provision of its connectivity largely depends on
the level of transport infrastructure develop-
ment. Currently, Russia is placed 75th in rating
of the countries according to the efficiency of
transport logistics (Logistics Performance Index):
the country is behind developed and developing
states (Germany, Sweden, Belgium, Brazil,
Kazakhstan, Ecuador, Slovakia, Serbia, etc.).

Key trend of the European North’s trans-
port system functioning in the post-Soviet
period is the decrease in the volume of cargo
turnover of primary transport means, despite
the fact that in 2000—2017, in some regions,
the value of this indicator increased. Thus, in
1990—-2017, shipments by railway transport
decreased by almost % in the Komi Republic,

in the Arkhangelsk Oblast — by 51.7%, in the
Murmansk Oblast — by 38.3% (7ab. 7). The
only entity which shows growth is the Republic
of Karelia (3.8% growth).

In a similar way, decrease of cargo volumes
shipped by automobile transport is happening.
For example, in 1990—2017, cargo turnover of
automobile transport of economic sectors in the
Murmansk Oblast decreased almost by 82%, in
the Republic of Karelia — by 68% , etc. These
processes, along with significant decrease of
cargo turnover and marine transport, show the
sighs of decreasing amounts of interregional
cooperation in Russian European North.

To assess the level of transport infrastructure
development (railways, automobile roads, water
routes) in the regions of Russian European
North, coefficients of Engel (1), Goltz (2), and
Uspensky (3) were calculated:

C —

©Jsxp’

where: C, — Engel’s coefficient; L — total length
of transport roads; .S — area of a territory (country,

(M

region); P — population of the territory.
L

- 2
e @

where: Cg — Goltz’s coefficient ; L — total length
of transport roads; .S — area of a territory (country,

region); N — number of settlements.

L
C=—rn — 3
“3SxPxt )

where: C — Uspensky’s coefficient; L — total
length of transport roads; S — area of a territory
(country, region); P — population of the territory;
t — the total weight of cargo sent to the territory.

Table 7. Departure of goods by public railway transport, million tons

Territory 1990 2000 2017 2017 to. 2000, % 2017 to 1990, %
Russian Federation 2140.1 1046.8 1384.3 132.2 64.7
Russian European North 182.1 88.7 101.9 114.9 55.9
Murmansk Oblast 47.2 246 29.1 118.3 61.7
Republic of Karelia 25.5 14.7 27.6 187.8 108.2
Vologda Oblast 30.7 155 20.4 1316 66.4
Komi Republic 55.7 24.9 137 55.0 24.6
Arkhangelsk Oblast 23.0 9.0 11.1 123.3 48.3
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Goltz’s coefficient allows conducting more
correct assessment of transport infrastructure
provision for population. In comparison with
Engel’s coefficient, it takes into account not
only the number of population but settlements
which are connected by transport network.
Uspensky’s coefficient, in turn, lets us evaluate
the level of transport provision for territory’s
production sphere [28]. Acquired data is given
in Table §.

There are no clearly developed normative
and threshold values of these coefficients in
science and practice. However, it should be
mentioned that the more these values are,
the higher the level of regional transport
infrastructure provision is. Thus, average
Russian Engel’s coefficient on automobile
roads was 0.029 (in the Vologda Oblast — 0.069,
in the Republic of Karelia — 0.033, in the
Arkhangelsk Oblast — 0.024, in the Republic
of Komi — 0.013, in the Murmask Oblast
— 0.011). At the same time, in Canada, for
example, which is also a northern country and
comparable in terms of area, this coefficient
is 0.056 [29]. Based on the data obtained, it
follows that the highest level of transport
infrastructure development, among the REN

regions, is typical for the Republic of Karelia
and the Vologda Oblast. It is definitely a factor
which provides a higher infrastructural spatial
security of these territories.

In this regard, in our opinion, the Vologda
Oblast should play a role of an outpost in the
process of the North’s development. One of the
key priorities is the transformation of Vologda
into transport and logistics center. The city has
large railway transport corridors: “Transsib”
(Vladivostok—Chelyabinsk—Buy—Vologda-
Cherepovets—Babaevo—Saint Petersburg);
“North—South” (Moscow—Danilov—
Vologda—Sochi—Arkhangelsk, with a branch
to Vorkuta and Murmansk), the Volga—Baltic
Waterway, two airports (Vologda, Cherepovets).
The multimodal logistics center will allow
establishing close cooperation between
northern, Arctic territories and southern
regions. Counter flows of goods and services
may go through it in order to provide northern
territories with food, essential products,
machinery and equipment, and southern
territories with raw materials and products of
its processing for the further development of
technological chains [30]. All these factors
support aforementioned idea.

Table 8. Assessment of the level of Russian European North regional provision with transport infrastructure* (2018)

Epre g . ’
2 g E 25 = § @ Coefficient
8s3S = | £ S = IS
SEX | L& =8 @ 2 o=
S5 | 25E| &< | &5 S&
S = S Ex S 2 = < _=
25 |ESs| SS E< SE x
. -— = — - 19,3 — b~ T o — — B}
RF entity g_is §§% = ’tl‘ 54 = g o & E
= — S = S — @ 2= — ~ =
S =B o S D_C\C_‘ o - o 5 % = 22}
£35S g§3E — s 3 3 S 3 3
5 e 9 = 9 SIS o 2 < & [ S o
2 -3 < £ 5 < [S S * 3
< = < a =3 +— g
=82 E= = 2
e E ™ 2 i
RF 1.7 171 146.8 136094 6788.2 0.034 | 0.035 | 0.007
Vologda Oblast 31.3 144.5 1167 5899 70.8 0.076 | 1.072 0137
Republic of Karelia 16.9 180.5 618 691 36.3 0.051 1513 0.106
Arkhangelsk Oblast (including NAO) 25.9 589.9 1144 3156 37.8 0.032 | 0.600 | 0.088
Komi Republic 13.3 416.8 830 723 421 0.023 | 0.766 | 0.054
Murmansk Oblast 4.4 144.9 748 126 32.6 0.013 | 1.030 | 0.029
* sorting in the table is made according to the values of Uspensky’s coefficient.
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Besides, Murmansk and Arkhangelsk’s
seaports should be further developed as bases
of the Northeast Passage, the most important
railways (Belkomur, Barentskomur), reconst-
ruction and active usage of domestic water
ways (Pechora, the Northern Dvina River,
Sukhona, etc.), etc. It will allow providing
domestic transport connectivity of Russian
European North territories and its interregional
integration with southern regions of the country.

Current conditions are characterized by the
necessity to provide digitalization of the
economy and its innovative development. In
this regard, the important aim is to provide
connectivity of economic space on the basis
of Internet and cellular communication
development. It should be mentioned that over
the last few years there has been a positive trend
in this aspect: the growing number of active
Internet users (thus, in 2011—2017 their number
in REN regions increased by 40—70%, tab. 9).
Quite often, the number of mobile Internet
users grew more rapidly. At the same time, there
are still not enough digital technologies in the
production sphere: for example, only 25—35

employees (out of 100) have a PC with available
Internet access.

In this regard, the conducted analysis shows
that the spatial structure of Russian European
North’s households is currently linear-nodal,
with the existence of significant economically
remote periphery (or “hinterlands”). According
to RAS Corresponding Member Doc. Sci.
(Geography) V.N. Lazhentsev, 70% of industrial
production and significant part of available
resources are concentrated in REN’s economic
nodes. Such nods are usually republican and
districts’ centers (“first class nodes”) [26].

In general, economic space of Russian
European North, as a region, is quite
complicated. In its structure, researchers point
out two economic sub-regions (Karel—Kola
and Dvina—Pechora) which are different in
geological and geographical characteristics, and
features of the economic activity organization.
Meanwhile, the European North, according
to the E.E. Lejzerovich’s grid, consists of
35 economic micro-regions which include
several municipal regions, urban settlements,
neighboring communes [31].

Table 9. Number of active users of fixed and mobile broadband Internet
access per 100 people (at the end of the year), units

Region 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 20V M 2016, | 2017 5,2201 K
Fixed broadband Internet access
RF 122 | 144 | 165 | 170 | 183 | 186 | 21.0 112.90 172.13
Republic of Karelia 216 | 239 | 256 | 275 | 289 | 298 | 309 103.69 143.06
Murmansk Oblast 153 | 172 | 184 | 195 | 234 | 259 | 283 109.27 184.97
Komi Republic 147 | 165 | 169 | 17.6 | 267 | 288 | 251 87.15 170.75
Vologda Oblast 138 | 162 | 177 | 189 | 200 | 202 | 225 111.39 163.04
2:‘;:335:;'1&%%""“ 141 | 156 | 162 | 168 | 175 | 173 | 219 126.59 155.32
Mobile broadband Internet access
RF 478 | 526 | 598 | 645 | 681 | 711 | 799 112.38 167.15
Murmansk Oblast 430 | 471 | 541 | 589 | 612 | 560 | 763 136.25 177.44
Komi Republic 389 | 447 | 455 | 474 | 745 | 756 | 752 99.47 193.32
2;'?3?32%‘;'3“':A%t’)'33t 385 | 436 | 472 | 497 | 517 | 571 | 669 117.16 173.77
Republic of Karelia 381 | 408 | 443 | 484 | 520 | 472 | 63.1 133.69 165.62
Vologda Oblast 477 | 518 | 562 | 570 | 623 | 562 | 612 108.90 128.30
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Propositions and conclusions. Destructive
processes in the development of economic
space of Russian European North in the post-
Soviet period and its compression actualize the
task of improving economic activity centers’
placement while preserving its support carcass
by creating environment for the development
of urbanized territories of different hierarchical
levels and scales (economic nodes), as well
as the territories of industrial and rural
periphery; improving availability of social
infrastructure services and the quality of living
environment. In other words, it is necessary
to form not just one or two (it is called “first
class” nodes (republican and district centers)
on the REN territories and largest and biggest
urban agglomerations — across the country)
but numerous centers of economic growth.
Academician A.I. Tatarkin noticed that “small-
and middle-sized towns should get development
impulse through development and inclusion
into agglomeration and other deep, outlying
territories” [3].

At the same time, there is a development of
a slightly different economic landscape in
Russia. Its main feature is the formation of
several dozen extra large (first of all, Moscow
and Saint Petersburg agglomerations) and
large compact areas of relative well-being,
which have some attributes of post-industrial
economy with simultaneous stagnation and
degradation of vast agricultural and industrial
territories outside these agglomerations's. Thus,
in “The Strategy of Spatial Development of
the Russian Federation until 2025, approved

3 In Russian scientific literature, the hypertrophied
development of a city has always been considered one of the
essential shortcomings of the territorial settlement organi-
zation and economy (See: Lappo G.M. Cities of Russia:
A geographer’s view. Moscow: Novyi khronograf, 2012. 504 p.
Pivovarov Yu.L. Fundamentals of geourbanistics: Urbanization
and urban systems. Moscow: VLADOS, 1999. 232 p.
Smirnyagin L.V. Agglomeration: Pros and cons. Gorodskoi
al’manakh=City almanac, 2008, vol. 3, pp. 152-168.)
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by the Resolution of the RF Government no.
207-1, dated 13.02.2019, 41 largest (more than
I million people population) and large (0.5—
1.0 million people) agglomerations are marked
as prospective large centers of country and
RF entities’ economic growth. Meanwhile,
in documents, not a single European North
city is marked as the core of agglomeration.
Several municipalities (Arkhangelsk, Vologda,
Murmansk, Petrozavodsk, Syktyvkar, Chere-
povets) are attributed to prospective centers
of economic growth, which will contribute to
economic development of the country by 0.2—
1.0% annually.

We should agree with the author [32] that
the current shift in the organization of produc-
tion powers in favor of large and largest cities in
Russia is the opposite to the agglomerating
process, and it could be called enclavization',
which is the spontaneous and virtually uncont-
rollable compression of the national economy’s
economic environment to several dozens of
economic activity pockets in the main area of
country’s settlement.

In the environment of foreign-oriented and
primarily export-raw materials model of the
domestic economy functioning with the weak
development of the domestic market and
interregional economic and technological
relations, such enclavization of economic
activity will ensure short- and medium-term
economic growth only through mobilization
and periphery resources’ redistribution. The
consequences of this development model might
be the strengthening of disintegration trends in
the development; economic basis and social
infrastructure’s degradation of the territories
located outside large cities [32].

4 “Enclave” (fr. enclave and lat. inclavatus) — “closed,
locked” and means part of the country’s territory.
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At the same time, in our opinion, there are
more potential “second order” agglomerations'
and other nodular forms of organizing space in
the North. It might act as the counterweight
to “first order” agglomerations (large and
largest, according to the Strategy of the RF
Spatial Development until 2025), might provide
preservation of country’s habitable large space
outside the zone of cities’ (with more than 500
thousand people population) direct influence,
and might stop processes of its suppression
on the basis of its integration into inter- and
intraregional processes of labor division.

In particular, in the original project of “The
Strategy of Spatial Development of the Russian
Federation until 2025”, the availability of 124
formed and developing agglomerations was
justified. In turn, famous Russian scientist-
urbanist A.M. Lola points out 146 large-city
agglomerations, including nine agglomerations
on the territory of Russian European North:
Arkhangelsk, Vologda, Vorkuta, Kotlas,
Murmansk, Petrozavodsk, Syktyvkar, Ukhta,
and Cherepovets [33].

The results of studies conducted at VoIRC
RAS show that, currently, on Russian European
North, there is a number of first and second
class nodes which, due to high density of
economic activity, play a major role in the
economy of its entities and have further
potential for the development on the basis of
formation and efficient usage of agglomeration
effects. Thus, sufficient high values of
economic power indicators of nodal forms with
agglomeration effect are typical for: Cherepovets
(8061.6 million rub/km, 17th position among

5°'A number of modern works, based on rich empirical
material, is devoted to the study of the role and place of “second
order” agglomerations in country’s spatial development. See:
Dmitriev M.E., Chistyakov, A. A. Romashina. Role of spatial
policy in economic growth acceleration. Obshchestvennye
nauki i sovremennost’=Social Sciences and Contemporary
World, 2018, no. 5, pp. 31—47.
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50 studied Russian agglomerations (41 large
and largest agglomeration, marked in the
Strategy of RF spatial development, and nine
REN agglomerations), Ukhta (5202.6 million
rub/km, 23rd position), Murmansk (4782.8
million rub/km, 24th position), Vologda
(3713.6 million rub/km, 27th position), and
Arkhangelsk agglomerations (2524.7 million
rub/km, 35th position), which shows significant
potential for further development (7ab. 10).

These territories might provide preservation
of existing pivotal carcass of Russian European
North and connectivity of region’s space; it
might stop current negative trends on the
basis of reconstruction and development of
sustainable socio-economic and technological
connections through the system “large city—
small town—village”.

Important part in these processes, in our
opinion, should be played by middle- and
small-sized towns, the number of which is 942
units (84.6% of cities’ total amount) with total
population exceeding 26.5 million people
(18.1% of country’s total population)'®. For
most of the functions performed, small towns
in the settlement process are intermediate
links between a large city and a village in the
settlement system.

Thus, the production sphere of many small-
and middle-sized European North towns is
currently based on the usage of natural
resources (the timber industry is widely
developed in the towns of Republic of Karelia,
Arkhangelsk and Vologda oblasts, hydrocarbon
production and processing — in the Komi
Republic, mining industry — in the Murmansk

16 City classification is given according to “CI 42.13330.
2011. Set of rules. City building. Planning and development of
urban and rural settlements. Updated edition CNaR 2.07.01-
89”, according to which middle-sized towns have 50—100
thousand people population, small-sized cities — up to 50
thousand people.
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Table 10. Rating of Russian agglomerations in terms of gravity indicator (economic capacity)

Power rating Power rating
Place and name of agglomeration of interaction, Place and name of agglomeration of interaction,
million rub/km million rub/km

1. Moscow =¥ 26. Chelyabinsk 3919.6
2. Saint Petersburg -* 27.Vologda 3713.6
3. Tyumen 33463.2 28. Ulyanovsk 3606.2
4. Perm 28509.0 29. Krasnodar 3388.2
5. Omsk 18807.2 30. Krasnoyarsk 3341.3
6. Lipetsk 16649.1 31 .Voronezh 3137.2
7. Novosibirsk 14894.8 32. Rostov 2943.1
8. Orenburg 14693.1 33. Kazan 2763.1
9. Ufa 14251.0 34. Arkhangelsk 2524.7
10. Saratov 137841 35. Apatity-Kirovsk- Monchegorsk 22104
11. Ryazan 12312.0 36. Izhevsk (Udmurtia) 2170.9
12. Kemerovo 12172.7 37. Petrozavodsk 2052.9
13. Novokuznetsk 11082.6 38. Tula 2002.2
14. Samara 9433.3 39. Barnaul 1776.8
15. Volgograd 8830.2 40. Syktyvkar 1687.9
16. Irkutsk 8488.8 41. Stavropol 1582.5
17. Cherepovets 8061.6 42. Astrakhan 1258.2
18. Kamskii 7513.2 43. Vladivostok 1236.6
19. Penza 7403.6 44 Kirov 1097.4
20. Yaroslavl 6277.7 45. Kotlas 867.9
21. Yekaterinburg 5922.6 46. Pyatigorsk 7415
22. Nizhny Novgorod 5708.9 47. Makhachkala 444 4
23. Ukhta 5202.6 48. Khabarovsk Pl

24. Murmansk 4782.8 49. Tomsk Eh

25. Cheboksary (Chuvashia) 4081.9 50. Vorkuta Bl

* For the Moscow and Saint Petersburg agglomerations, this indicator was not calculated due to the “blurring” of the boundaries of the
agglomeration itself. At the same time, it can be assumed that these agglomerations might be leaders according to this indicator, since
they concentrate the largest volume of production and have a sufficiently developed network of settlements, located close to each other.
** For the Khabarovsk and Tomsk agglomerations, the indicator was not calculated, because it includes only 3 municipalities (the Tomsk
agglomeration also includes CC “Seversk”, for which there is no statistical information on most indicators), which does not allow reliably
calculating average gravity coefficient for the agglomeration. In Vorkuta agglomeration, calculations were also not carried out due to the
fact that it includes only the city district of Vorkuta.

Note. To assess the degree of economic interaction between the municipalities included in the agglomeration, the gravity indicator
(economic power of the agglomeration) was used, which takes into account the economic potential (the volume of shipment of goods
and services) and the distance between the agglomeration core and the municipality center entering it:

3G, 1)
5
where G, — gravity coefficient (economic capacity) of an agglomeration A, million rub/km; GC/ — the index of interaction between the
core of the agglomeration (i) and the municipality (j) included in this agglomeration; f/— population of a municipal formation (except for
a core of agglomeration’s area), included in the agglomeration A, thousand people; n — number of municipalities (excluding a core of

agglomeration) included in the agglomeration.

Sources: Voroshilov N.V. Approaches to assessing the development of agglomerations in Russia. Problemy razvitiya territorii=Problems
of Territory’s Development, 2019, no. 4 (102), pp. 40-54. DOI: 10.15838/ptd.2019.4.102.2; Uskova T.V., Voroshilov N.V., Kozhevnikov
S.A. Problems of spatial restructuring on the example of the formation and development of urban agglomerations as points of territory’s

growth in the context of solving development’s strategic problems of Russia’s European North and the Arctic zone: Research report.
Vologda, 2018. 157 p.

G, =
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Oblast)!”. Agriculture and agro-industrial
complex, due to severe climatic conditions, is
developed only in a few settlements, situated
primarily in the Vologda Oblast.

Many of these municipalities are currently
single-industry towns of the industrial periphery
in a state of long depression. So, the relevant
task is the search of instruments of its sanitation.
Since the economic activity of many such cities
has historically been based on the usage of
natural resources, one of the priority ways of
its further development is in the modernization
and diversification of existing industries,
ensuring deep processing of raw materials on
the basis of neo-industrialization and the use
of NTP technologies in economic activity,
which will increase production efficiency,
ensure broad cooperation with other links of
the national and global economy [24].

Since the economic activity of many such
cities has historically been based on the usage
of natural resources, one of the priorities of its
further development is the modernization
and diversification of ongoing industries, the
insurance of deep processing of raw materials
on the basis of neo-industrialization, and the
usage of STP technologies in economic activity.
It will increase the production efficiency, and
ensure broad cooperation with other links of
national and global economy [26].

At the same time, strategically, the
development model for these cities, in our
opinion, should imply cooperative development
and integration of “traditional” (industrial,
mass production of large enterprises, focusing
on the following factors of placement: raw
materials, labor resources, sales, transport, and
energy) and “new” economy (post-industrial
production, including the needs of the Arctic
(biotechnology, electronic industry and other

17 Source: compiled on the basis of municipal documents
and data from the website “People’s encyclopedia of Russian
cities and regions “My city”. Available at: http://www.
mojgorod.ru/cities/index.html (accessed: 28.06.2019).
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machine-building, etc.)'®. That is why the new
role is the attraction of small- and middle-sized
towns (and other deep territories) as important
participants of cluster projects, initiated at
large regional and territorial centers and
agglomerations. It will allow changing these
territories into centers of regional economic
development on the basis of maximum efficient
usage of its competitive positions, including the
solution of strategic tasks of the RF Arctic zone
development [1].

It may give new impulse to the develop-
ment of small-, middle-sized towns and non-
urbanized territories. At the same time, it will
require a qualitatively new level of infrastructural
development and drastic investment decisions
from the state. Meanwhile, technological
chains, which are formed within this model
and situated outside European North and its
Arctic zone, in our opinion, should be oriented
toward strengthening of economic integration
with other Russian regions through “North-
South” line, not integration into international
chains as production of the first redistributions.
It implies the necessity to organize new forms
of territorial household organization in the
northern environment, scientific justification
of recommendations for reducing territorial
disproportions between placement of “arctic”
and “northern” resources and centers of its
processing and consumption.

Strategically important task of small- and
middle-sized towns development is, on the one
hand, establishment of close cooperation with
large cities-regional centers (which have
functions of scientific, industrial, socio-
cultural, and service center of the highest
order), and, on the other hand, ensuring
the maximum development of functions of

18 See: The Concept of the Strategy of Spatial Development
of the Russian Federation until 2030. Ministry of Economic
Development of the Russian Federation. Moscow, 2016. 111
p. Available at: http://kapwsepsi-eBpaszun.pd/uploadedFiles/
files/Kontseptsiya SPR.pdf
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organizational, economic, industrial, cultural
and educational centers of rural areas.

Inclusion of small- and middle-sized cities
in the economic complex of the region can be
ensured, in particular, by placing there
specialized industrial enterprises (placement
of branches and divisions of enterprises
located in the regional center and other large
cities of the settlement system: for example,
machine-building, radio and electric industry
enterprises), scientific and scientific-
production facilities (these activities might
be organized as an addition to the scientific-
production complex of a large city-center);
cooperation of local enterprises with entities of
regional economic complex.

Taking into account features of small- and
middle-sized towns in settlement systems, its
local conditions and resources, it is advisable
to place there the following enterprises
and organizations of traditional economic
centers:

— which produce homogeneous industrial
products in those types of economic activities,
which are not influenced by the scale effect
(textile industry, machine processing of metal,
wood, plastics, some chemical productions);

— which use small reserves of local raw
resources for production needs (for example,
enterprises on production of building materials,
furniture, peat enterprises, etc.);

— which process low-transportable or
perishable agricultural products manufactured
in rural areas;

— which perform functions of organi-
zational, industrial-economic, and rural service
centers, close to small towns (repair of agri-
cultural machinery and transport means, sewing
studios and workshops);

— which provide transit transport connec-
tions between large territorial-economic
complexes or elements of one complex;

— which produce folk crafts, primarily
formed on the basis of local population’s skills
[34].

In this environment, rural territories and
village economy will receive new impulse for
the development, which imply emergence of
new opportunities for efficiency increase and
core change in the technology of agricultural
production, approximation of agricultural
products processing to production, etc. [3].
At the same time, transformation of current
spatial structure of household and settlement
of European North requires qualitative
revision of federal and regional policy’s
principles [35, 36]. The obtained results might
be used for the development of strategy and
program development of Russian European
North and its constituent entities of the RF;
justified forms, methods, and management
tools are oriented toward the formation of
a single socio-economic space of Russian
European North and development of
interregional integration of Russian regions
according to “North-South” line.

Further prospects of the study include the
development and approbation of the metho-
dology for determining the placement of
“settlement centers” (growth points of inter-
settlement and interregional value, provided
with infrastructure and potential for further
economic development), mechanisms of increa-
sing efficiency of interregional cooperation
on the basis of the development of long added
value chains; the formation of new forms of
territorial organization of the Arctic and
North’s economy.
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Abstract. The understanding of economic polarization as one of the possible sources of economic
development is rooted in a number of scientific papers and in strategic planning documents. This
understanding requires the revision of the implications that emerge due to the formation and development
of growth poles. The goal of our present research is to develop an approach that will help assess the impact
of growth poles on the surrounding space. Scientific novelty of the work consists in the justification of an
approachto the identification of direct and reverse effects of the development of growth poles, which allows
us to measure the scale of the impact they have on the territories concentrated around. Theoretical and
methodological basis of the study is formed by a set of scientific ideas in the field of regional economics,
spatial analysis and modeling. Using the assessment of spatial autocorrelation (by determining the values
of Moran’s Global Index and Moran’s Local Index) and the implementation of cartographic analysis,
we assess the relationships between individual constituent entities of the Russian Federation according to
the resulting parameters of territory development such as “permanent population” and “gross regional
product”. According to the calculations we prove that the influence of growth poles on the surrounding
space is ambiguous: the territories located near large-scale socio-economic systems do not receive a
significant impetus to their own development; moreover, they lose the resources they already have. The
revealed pronounced reverse effect of economic polarization determines the importance of applying a
balanced approach to the use of growth poles as a tool of economic development. The results of our
research can be used in the work of public authorities at different levels and can also form the basis
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for further studies related to the measurement of the effects of development of growth poles and the
development of priorities and mechanisms of regional policy, taking into account the interests of the

territories that surround them.

Key words: growth pole, assessment of the effect, direct effect, opposite effect, spatial autocorrelation,

Moran’s Index.

Introduction

The issues of spatial development
management are of special interest for the
Russian Federation the area of which is of
considerable scope, and the characteristics
of its individual territorial units are rather
diverse. The importance of socio-economic
space transformation is enhanced under
the conditions of increasing interregional
differentiation in a number of key indicators
(for example, the difference between the
maximum and minimum values of per capita
GRP in the period from1998 to 2017 has
increased from 20 to 54.8 times'): significant
regional disparities distort space being evidence
of its integrity lack.

Meanwhile, a single coherent space, the
importance of which was emphasized by E.G.
Animitsa, N.M. Surnina [1], E.M. Bukhval’d
[2], A.L. Tatarkin [3] and other authors in their
studies, may not be homogeneous: each territory
has its own set of strengths and weaknesses
determining the nature and efficiency of socio-
economic processes within its borders, making
the attempts to influence specific regions and
municipal entities in an effort to align their
development parameters costly and ineffective.
Thus, according to N.V. Zubarevich [4] there
is a need to address significant contradictions
only between the social characteristics of the
territories’ development (while smoothing
spatial economic inequality due to its being
conditioned by the objective factors is
impossible).

' Gross regional product. National accounts. Federal
State Statistics Service. Available at: https://www.gks.ru/
accounts. (access date: 08.10.2019).
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Moreover, within the concept of polarized
development dominating in the regional policy
carried out at the present time in Russia 2,
advancing the development of certain territorial
elements is perceived as a source of positive
transformation of large territorial systems.

The basis of this concept is the theory of
cumulative causation of G. Myrdal [5] who
noted close dependencies between all the
parameters of the system development; its
change consequently determines the impulses
transmitted by the individual system elements.
Obviously, in this case national and regional
development are rather divergent than
convergent in nature, and a key factor is the
formation of the economic leaders being the
agents of positive transformation. The term
“growth poles” was proposed by a French
scientist F. Perroux [6] who identified them as
compactly arranged and dynamically developing
sectors or individual companies concentrating
a “momentum of development”, influencing
the territorial structure of the economy and
its dynamics. He also stressed the objective
nature of their formation: all economic actors
are initially different from each other, and the
magnitude of these differences over time, only
increase. F. Perroux’s ideas were continued
in the studies of another French economist,
J. Boudeville [7], he not only outlined the
conditions of the growth points emergence, but
also offered to understand them as the territory

2 The main priorities of spatial development of Russia
identified in the Strategy of Spatial Development of the
Russian Federation for the period up to 2025 (approved by
Decree of the RF Government on 13.02.2019 No. 207-R).
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of different scales which are the sources of
innovation and economic development across
the country together with enterprises and
industries. The approach of F. Perroux and
J. Boudeville gained quality development in
the works of P. Pottier [8] who suggested that
spaces connecting individual growth poles and
serving as the sites for infrastructure networks,
develop more intensively than other areas,
becoming over time, the corridors (or axes) of
development and turning into the elements of
spatial framework for the country’s economic
growth.

In turn, the transformation of the territories
that do not fall in the number of poles or axes of
growth, is determined by their interaction with
the leaders. Thus, T. Hagerstrand [9] considered
the diffusion of innovations as the basis for
synchronizing the pace of development of the
regions different from one another: capital
seeks from development centers to peripheral
areas where resources are more accessible,
thereby causing their economies to grow. This
approach is reflected in the “volcano” model
of H. Hirsch [10], according to which the
growth pole periodically provides impulses of
innovations to the surrounding territories, as a
result the periphery gains access to innovations,
gradually increasing its level of well-being and
getting the opportunity of becoming a center of
development.

Over time, the interest of researchers
considering the factors of territories’ trans-
formation into growth poles has shifted to
studying the opportunities of agglomeration
development and the evaluation of agglo-
merations’ role in the country’s conversion
(primarily the economic one): the “center-
periphery” theory of J. Friedman [11], the
works of H. Richardson [12] and P. Romer [13],
devoted to agglomeration effects, the concept
of new economic geography of M. Fujita,
P. Krugman and E. Venables [14], the theory
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of clusters by M. Porter [15] deserve special
attention.

In the modern foreign studies the issues of
heterogeneity of various territories’ develop-
ment also receive much attention; the authors
of the research works emphasize both the
difficulty of overcoming the backlog of
economically weak regions and cities from
the leaders [16; 17; 18; 19], and the prospects
opening to the space systems the formation and
development of growth poles — agglomerations,
clusters [20; 21; 22]. These topics are quite
popular among the Russian authors [23; 24;
25; 26], especially because the process of
studying the issues of transformation of the
spatial organization of the economy has a long
history in domestic science (so, clusters [27]
corresponding to the models of growth poles in
a number of characteristics were the basis for
the Soviet model of productive forces).

Such a “bilateral” approach to the priori-
tization of spatial transformations (on the one
hand, the desire to remove a significant
interterritorial imbalances, on the other hand,
the formation and support of growth poles)
seems contradictory, but these priorities can be
combined with each other within the framework
of the concept of polarized development (but
only in case, if the imbalances elimination
does not mean the complete removal of the
differences between territories). Moreover,
in theory the growth poles are able to act as
an effective instrument for reducing the level
of interregional differentiation (think of the
model of T. Hagerstrand, H. Hirsch), that
determines the emergence of a considerable
number of works in the scientific literature
based on the search of possibilities of applying
the concept of polarized development in
today’s conditions [28; 29]. Despite the fact
that the theory of growth poles has not lost
its popularity nowadays, some researchers’
evaluation of the capacity and efficiency of the
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implementation of the polarized development
concept in practice is somewhat controversial.
For example, S.E. Dronov notes that the
accelerated development of the two capitals
(Moscow and Saint Petersburg) has not
secured their becoming the points of growth,
promoting the economic development of the
surrounding areas, moreover, it has led to the
increased inequality between them [30], G.F.
Shaikhutdinova describes the development
orientation of the individual elements of the
space leading to the buildup of uneven socio-
economic development of territories as the
main drawback of the concept of growth poles
[31, p. 40]. Indeed, the advanced development
of territories which could become the economy
growth points of both the country as a whole
and of the individual regions and municipalities
(especially those located close to them), often
leads to the reverse effect: inter-territorial
contrasts are only aggravated.

At the same time in the works mentioning
the presence of such (direct and reverse) effects
of polarized development, only the fact of their
manifestation is emphasized in most cases,
and the authors concentrate either on the
use of benefits in the process of growth poles
allocation, or in the designation of causes and
consequences of the imbalances conditioned
by the rapid development of economic leaders.
The scale of the impact (positive or negative)
they exert on the territories concentrated
around them is left without proper attention.
All of the above determined the choice of the
study objective which is to develop an approach
for assessing the impact of the growth poles on
the surrounding space.

Description of the research methodology and
the justification of its choice

The analysis of spatial characteristics of the
socio-economic systems cannot rely only on
the assessment of the extent and dynamics of
individual development indicators, although
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it does not exclude it: the priority is the
consideration of the objects’ (and their
aggregates’) location features in the space; and
the parameters of the objects proximity of to
each other, their concentration in the territory,
the scale of their systems become important
aspects for the research.

Obviously, the simplest method of spatial
development features analysis is the inter-
territorial comparison of the values of the
considered indicators (e.g., the identification of
the ratio of the maximum and minimum values
of the studied parameter, the definition of the
Gini coefficient which allows to characterize
the degree of differentiation of separate space
elements development, etc.). The result of such
comparisons is the definition of the parameters
of spatial development heterogeneity which
allows us to make generalized conclusions
about the extent of polarization of the economy
(or social sphere), but does not give a full
picture of the degree of dependence between
the development parameters of the more
successful territories and their neighbors (inter-
territorial comparison allows only to ascertain
the presence or absence of failures).

Considering agglomerations (compact clus-
ters of settlements closely connected by the
economic and social flows, and implementing
the effects of localization and concentration,
the effects of scale of production through the
interaction with each other [32]) as potential
growth points provides researchers with the
ability to use the whole complex of parameters
to assess the extent of their development: the
coefficient of agglomerations, the index of ag-
glomerations, the coefficient of agglomeration
population’s development [33], etc. However,
this approach allows you to focus on the growth
points (and the place occupied by them in the
socio-economic system of a region or country),
failing to take into account the features of trans-
formations of the territories surrounding them.
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In turn, to identify the degree of connec-
tedness of the individual space components
with each other the evaluation of spatial
autocorrelation can be used, which can be
defined as follows: for a set .S containing n
geographical units, spatial autocorrelation is
a correlation between the variable observed
in each of the » units, and the measure of
geographical proximity defined for all n(n—1)
pairs of items from .S [34]. Thus, the analysis
of spatial autocorrelation allows you to set
the tightness of the relationship between the
parameters characterizing the development of
the territories located near to each other.

One of the most common (and easy to use)
parameters of spatial autocorrelation assess-
ment is the Moran’s I index, which is presented
as a methodological basis of a number of foreign
studies [35; 36; 37]. Assessment of the Moran’s
I index involves the following steps.

The first step includes building a distance
matrix containing information about the
distances between all the studied territorial
units (in this research, Russian regions).
There are various approaches to determining
values for the matrix: for example, they can be
assumed as equal to zero (if the territories do
not have a common border) or unit (if such a
boundary exists), they can be determined based
on the information about the distance in the air,
on the length of roads or railway lines between
the considered areas.

In the framework of this research the
distance matrix was built based on the
information on length of roads between
administrative centers of the subjects of the
Russian Federation.

The second step includes calculating the
value of the global Moran’s I index and
determining the presence (or absence) of spatial
autocorrelation.

The formula for calculating the global
Moran’s I index (1) is as follows:
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where [ is the global Moran’s I index, x is the

; (1)

indicator, S, is the sum of all spatial weights (§,=

2. 2.W,;), nis the number of the analyzed areas.

The index values can lie in the range from -1
to 1, and its comparison with the mathematical
expectation (2) allows to make a conclusion
about the presence and nature of spatial
autocorrelation.

E(I)= _—11

; ()

where E(]) is the mathematical expectation of
the index, » is the number of the analyzed areas.

The obtained values can be interpreted in
the following way. If the value of the Moran’s
I index exceeds the mathematical expectation,
there is positive spatial autocorrelation
(observation values in the adjacent territories
are close to each other); if the mathematical
expectation exceeds the value of the Moran’s
I index, we can confirm the presence of
negative spatial autocorrelation (the values
of the considered indicator of the territories
located near each other differ). If the
Moran’s I index has the same value with the
mathematical expectation, it indicates no
spatial autocorrelation [38].

Testing the significance of the obtained
results can be carried out using the traditional
econometric method of statistical testing of
hypotheses (z-test), which is carried out by
determining the value of Z-statistics (3).

I-E()
VEU?)—E(1)?

where [ is the global Moran’s I index, E() is the
mathematical expectation of the index.

z— Statistics =

(3)

This value shows how many standard
deviations the actual value of the Moran’s 1
index is removed from the expected value. The

Economic and Social Changes: Facts, Trends, Forecast



SPATIAL ASPECTS OF TERRITORIAL DEVELOPMENT

Suvorova A.V.

higher is the value, the less likely it is that the
actual pattern is random.

The third step is the calculation of the values
of local Moran’s I index and the determination
of the closeness of the relationship between the
individual territories.

The local Moran’s I index allows to identify
the presence and nature of the relationship of a
particular territory with all the others [39]. The
calculation of its value may be carried out using
the formula (4):

IL,. :Zizwijzja 4)

where /, isthe local Moran’s index for the i-th
territory, W, ils a standardized distance between the
i-th and j-th territories, z, and z;is the standardized
values of the studied parameter for the i-th and j-th
territories.

The obtained values can vary from -1 to 1,
and the logic of their interpretation coincides
with the logic of the evaluation the values of the
global Moran’s I index.

Separate parts of the local index (5), the
values of which characterize the strength of
interaction between two specific territories may
also be of interest:

LISAU. =zzw

RS

)

where LISAI.]. is the force of interaction between
the i-th and j-th territories, w,is a standardized
distance between the i-#h and j-th territories, z, and
z, is the standardized values of the studied parameter
for the i-th and j-th territories.

The fourth step involves the grouping of the
territories in accordance with the ratio of
characteristic standardized values of the
considered indicator and the values of spatial
factor (which allows us to determine the
place of each territorial unit in the spatial
system, identify its leaders, extreme points
and the peripheral area, to implement spatial
clustering).
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If you combine the standardized values of
the estimated measure (z) with its spatially
weighted centered values (w ) for each of the
analyzed territory in the same coordinate
system, we can see that the points (describing
the territorial units) are localized in one of four
quadrants [40].

For the territories characterized by relatively
high values of the considered indicator and
neighboring the territories having similar values
of the considered parameter, the values of z and
w_ will be positive (HH quadrant — extremums).
Negative values of z and w (LL quadrant)
indicate that the territories are located close
to the entities similar in magnitude of the
analyzed sector, and the value of the considered
parameter is relatively low. If the value z is
positive and w_is negative (HL quadrant), the
territory differs from its neighbors being ahead
of them by the estimated parameter. If, on the
contrary, z is negative and w_is greater than
zero (LH quadrant), the territory is behind its
neighbors. Thus, the territories with positive
autocorrelation fall within the HH and LL
quadrants, if the autocorrelation is negative,
they fall within HL and LH quadrants. To
visualize the outcomes of the calculations better
it is possible to use the cartographic methods of
representation helping to render the clusters of
the subjects of the Russian Federation which
have fallen into different groups (quadrants) as
well as to highlight the regions influencing each
other most strongly.

Thus, the evaluation of spatial auto-
correlation allows not only to identify the inter-
relationship between the individual territories,
but also to measure it, identify the leaders (not
only by development scale but also from the
point of view of the strength of their impact
on neighbors) and the outsiders. Based on the
“classic” conception of the growth poles nature
(suggested in the interpretations of F. Perroux
and J. Boudeville), it can be assumed that their
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key characteristics are, on the one hand, the
high level of development that allows them to
stand out among other subjects, on the other
hand, the importance of their impact on the
development of other socio-economic systems
(the entire socio-economic system as a whole).
In the context of the above approach to the
territories grouping (based on the calculations
of the Moran’s I index) the potential growth
poles are the entities within HH and HL
groups (they are characterized by quite high
values of the considered indicators) and having
substantial values of the local Moran’s I index
(1, ) at the same time, indicating a close
relaftionship between their development and the
development of other territories. In this regard,
it makes sense to divide each group of the
regions allocated in the framework of further
analysis into two parts (in accordance with the
parameters of the local Moran’s I index these
are the territories that get into it, the regions
which are most closely related to other entities
are of particular interest), although this division
is not always possible in practice (there may be
a situation when there will be no regions the
development of which is significantly associated
with the development of other participants in
the economic system within the group).

The results of the study, analysis and
explanation

In order to determine how growth poles
effect on the surrounding space, such figures as
“permanent population” and “gross regional
product” were analyzed®. Their choice is
dictated by the fact that both indicators can
be considered as a result parameter of the
territory’s development. Thus, the value
of the gross regional product shows the
scale of economic activity carried out in the
region, and will depend on the success of its
implementation. In turn, the distribution
of population in the country space is a

3 The data of 2017—2018 were analyzed.
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consequence of the aggregate of complex
demographic and socio-economic processes
and patterns largely determined by the success
of individual territorial systems development.

Assessment of spatial autocorrelation
conducted on the basis of the analysis of data
on the population in the Russian regions,
suggests a direct connection between the
values of this indicator in the territories close to
each other. Such conclusions are possible due
to the comparison of the values of the global
Moran’s I index (0,020) calculated using the
formula (1) with its mathematical expectation
(-0,012), to determine which the formula (2)
was used. This means that changing the value
of the examined indicator (the population) in
the transition from region to region is gradual.
While the two “leaders”, the growth poles are
clearly observed (Moscow and the Moscow
Oblast), which are not only characterized by
high population, but also have a significant
impact on the surrounding regions: the points
representing them are much to the right of the
main array (Fig. I).

The largest share in the total number of the
regions is occupied by the territories with
negative autocorrelation (LH group) — with
low values of the considered indicator sur-
rounded by territories where the population is
relatively high (7ab. I). Almost all the regions
included in this group and is characterized by
strong intra-regional links are located close to
Moscow (and Moscow Oblast).

Extremums are the regions in HL group
having a significant value of the considered
indicator (compared to the neighboring
regions), characterized by very low values of
the local Moran’s I index so that we could speak
about a significant impact on the surrounding
territory on their part.

Another group of the regions having
relatively high population values (but differing
by positive autocorrelation) is HH group. These
are the territories comparable with the sur-
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Figure 1. Spatial Moran scatterplot for subjects of the Russian Federation (the permanent population)
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rounding regions by the values of the conside-
red indicator. They represent the elements of
the area of the country’s population concen-
tration. The maximum values of the local
Moran’s I index are characteristic for the
representatives of this very group, Moscow and
the Moscow Oblast (already noted earlier).
However, it should be noted that positive values
of the index for these territories are related to
their proximity to each other (with a substantial
population in each of the regions), whereas the
relationship with the surrounding territories is
reverse.

LL group (the regions not experiencing the
influence from the subjects surrounding them
which are the objects of the study, and are not
the leaders either) includes mainly the Far East
and southern part of the country.

The calculations (and also the graphic
display of the regions’ grouping in accordance
with their role in the national settlement
system, presented at Fig. 2) indicate the
presence of correlation between the indicators
of the population residing in the neighboring
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territories. At the same time, the analysis of
the closeness of the relationships (within the
given parameters) between the regions shows
that only the impact of the complex including
Moscow and the Moscow Oblast on the
surrounding territories can be called significant.

Meanwhile all connections linking Moscow
with the regions belonging to the area of
significant impact of the leading territories, and
shown with lines in Fig. 2 are reversed. This
means that capacity building of Moscow (and
the Moscow Oblast) in the long run will not
lead to amplification of the related regions
(located around the Moscow Oblast), on the
contrary, it will result in an outflow of resources
available to them.

The validity of this thesis is also confirmed
by a retrospective analysis: the evaluation of
population change in the Russian regions over
a sufficiently long period (60 years) indicate
that the regions located in the European part
of the country neighboring the Moscow Oblast
are leading in the pace of population decline:
some of them lost more than a third of their
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Table 1. Groups of subjects of the Russian Federation, having different positions in the national settlement system*

The subject of the Russian Federation | 1, The subject of the Russian Federation | 1,
LH HH
Ryazan Oblast -0.0040 Moscow Oblast 0.0221
Kaluga Oblast -0.0027 Moscow 0.0143
Republic of Adygea -0.0027 Nizhny Novgorod Oblast 0.0023
Novgorod Oblast -0.0020 Sverdlovsk Oblast 0.0021
Tver Oblast -0.0018 Republic of Bashkortostan 0.0021
Republic of Mari El -0.0016 Rostov Oblast 0.0017
Kostroma Oblast -0.0015 Chelyabinsk Oblast 0.0017
Oryol Oblast -0.0014 Saint Petersburg 0.0015
Viadimir Oblast -0.0014 Samara Oblast 0.0013
Tambov Oblast -0.0013 Republic of Tatarstan 0.0009
Ivanovo Oblast -0.0013 Perm Krai 0.0008
Republic of Mordovia -0.0012 Saratov Oblast 0.0006
Republic of Kalmykia -0.0012 Volgograd Oblast 0.0005
Smolensk Oblast -0.0011 Voronezh Oblast 0.0005
Pskov Oblast -0.0011 Leningrad Oblast 0.0003
Lipetsk Oblast -0.0011 Orenburg Oblast 0.0002
Tula Oblast -0.0010 Novosibirsk Oblast 0.0002
Kurgan Oblast -0.0010 Omsk Oblast 0.0001
Sevastopol -0.0009 Kemerovo Oblast 0.0001
Karachay-Cherkess Republic -0.0008 Altai Krai 0.0000
Other subjects of the Russian Federation
LL HL
Republic of North Ossetia-Alania 0.0027 Krasnodar Krai -0.0008
Republic of Ingushetia 0.0027 Republic of Dagestan -0.0005
Kabardino-Balkar Republic 0.0006 Stavropol Krai -0.0003
Jewish Autonomous Oblast 0.0006 Krasnoyarsk Krai -0.0001
Amur QOblast 0.0003 Irkutsk Oblast -0.0001
Magadan Oblast 0.0003 Republic of Crimea -0.0001
Khabarovsk Krai 0.0003 Primorsky Krai 0.0000
Sakhalin Oblast 0.0002
Chechen Republic 0.0002
Chukotka Autonomous Okrug 0.0002
Republic of Sakha (Yakutia) 0.0001
Zabaykalsky Krai 0.0001
Kamchatka Krai 0.0001
Republic of Buryatia 0.0000
* In bold italics are the subjects of the Russian Federation having strong inter-territorial links with the surrounding territories (the value
of the local Moran’s | index for them taken modulo exceeds the modulus of the average value of the calculated local Moran’s | indices).
Based on: Regions of Russia. Socio-economic indicators. 2018: stat. coll. Rosstat. Moscow, 2018. Pp. 39-42.

human resources during the period under
review (Tab. 2). The extent of population
reduction in the central part of the country in
the long term is not inferior to the parameters
of the existing human capital loss in the Far
East territories the global nature of which
much is described in the scientific literature
[41; 42].
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It is obvious that the currently obser-
ved processes of socio-economic space
“contraction” to single points referred to by
such researchers as A.lI. Tatarkin [3] and
N.V. Zubarevich [43] are characteristic not
only for the Central part of the country.
However, the Moscow region’s role in these
processes is the most significant: in recent
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Table 2. The regions with the highest rates of population decline*

No. The subject of the Russian Federation Population, thousand people Population decline rate, %
1959 2019
1. Tambov Oblast 1549 1016 34.41
2. | Pskov Oblast 953 630 33.93
3. | Kirov Oblast 1886 1272 32.55
4. | Kostroma Oblast 921 637 30.81
5. Tver Oblast 1805 1270 29.66
6. | Kursk Oblast 1483 1107 25.35
7. | Magadan Oblast 189 14 25.27
8. | Sakhalin Oblast 649 490 24.56
9. Tula Oblast 1918 1492 22.90
10. | Ryazan Oblast 1445 1122 22.89
11. | Bryansk Oblast 1550 1211 22.57
12. | Ivanovo Oblast 1288 1015 22.04
* In bold italics are the subjects of the Russian Federation, bordering the Moscow Oblast or located close to it.
Based on: Demographic Yearbook of Russia. 2002: stat. collection. Goskomstat of Russia. Moscow, 2002. Pp. 22-24; Federal state
statistics service. URL: http://gks.ru (date accessed: 24.10.2019).

decades, a steady increase in the proportion
of people living in 15 major cities is recorded,
while the total number of their inhabitants
for the period from 1989 to 2018 increased
by 16%, the number of inhabitants living
in Moscow increased by almost 40% for the
same period*. As noted in the researches of
Zh.A. Zaionchkovskaya and G.V. loffe, since
1960 migration has been the main growth driver
of the population of Moscow and the Moscow
Oblast (even though its actual magnitude
exceeds the officially recorded numbers) [44]. It
should also be noted that, according to experts-
demographers, “the attraction of large Moscow
and the Moscow Oblast extends to the whole
CIS region, but despite this their migration gain
three-quarter consists of the arrivals from the
Russian regions up to the Far East” [45].

At the same time the greatest strength of
attraction of Moscow and the Moscow region
is felt by the nearby entities. According to the
results of a study conducted by Strelka Mag

4 Population of the USSR. According to the all-
Union census of 1989. Goskomstat of the USSR. Moscow:
Finance and statistics, 1990. 45 p.; Database of indicators of
municipalities. Federal State Statistics Service. Available at:
http://gks.ru/free_doc/new_site/bd munst/munst.htm (date
accessed: 05.10.2019).
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editorial board (issued by the Institute for
media, architecture and design “Strelka”
specializing in urbanism and urban deve-
lopment) together with the Socialdatahub
company, the rating of Russian cities the
residents of which often move to Moscow
was built®. It was headed by Saint Petersburg,
Yekaterinburg and Nizhny Novgorod, and
Ryazan and Tula located near the Moscow
region though entered the Top 20, only took
16 and 19 places, respectively. However, if you
count the values used to rank municipalities
that characterize the number of residents
who moved to Moscow in the relative form
(specifying their ratio to the total number of
people living in these cities), we can see that the
performance of Ryazan (4%) and Tula (3.6%)
is higher than parameters of Saint Petersburg
(3.1%), Yekaterinburg (2.9%) and Nizhny
Novgorod (3.2%).

The parameters of spatial autocorrelation,
identified on the basis of estimates of gross
regional product, are somewhat different

5 Capital drift: which cities often move from to live in
Moscow. Strelka Mag. Available at: https://strelkamag.com/
ru/article/stolichnyi-dreif-iz-kakikh-gorodov-priezzhayut-
zhit-v-moskvu (accessed: 18.12.2019).
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from the previously defined characteristics of
the tightness of the relationship between the
values of the “permanent population” indicator
inherent in the considered subjects of the RE
The value of the global Moran’s I index (-0.001)
is less than its mathematical expectation,
which allows to conclude that a negative
autocorrelation (the outcomes of z-test confirm
the significance of the results). This means
that changing the values of the considered
parameter when moving between the regions
occurs “abruptly”, and the difference between
the volume of GRP of neighboring territories is
typically quite substantial.

At the same time there is a lot in common
between the spatial distributions of popu-
lation and the amounts of the produced
product. Thus, strong leaders on the value
of the evaluated indicator having the closest
ties with their neighbors are again Moscow
and the Moscow Oblast (Fig. 3), and the

territories surrounding them lead in LH
group (the regions which are characterized
by negative autocorrelation and low values
of GRP).

However, high values of the local Moran’s
I index are characteristic only for the 19
subjects of the Russian Federation (7ab. 3),
which means that they have strong enough
relationships with the neighboring regions.
The leaders among them (on the value of
the considered indicator) along with the
already noted earlier are Saint Petersburg
and Krasnodar Krai (however, the extent of
the closeness of their relationship with the
surrounding territories significantly inferior to
the parameters of connectedness of Moscow
(and the Moscow Oblast) with the neighboring
regions).

Analysis of locations of the regions in
different groups (HH, HL, LH, LL) in the
country (Fig. 4and 5) attests to the high degree

Figure 3. Spatial scattering diagram of the Moran’s | index for the subjects
of the Russian Federation (gross regional product)
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Based on: Regions of Russia. Socio-economic indicators. 2018: stat. coll. Rosstat. Moscow, 2018. Pp. 458-459.
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Table 3. Groups of subjects of the Russian Federation allocated in accordance
with the parameters of spatial autocorrelation (indicator — gross regional product)*

The subject of the Russian Federation | 1, The subject of the Russian Federation | 1,
LH HH
Ryazan Oblast -0.0026 Moscow Oblast 0.0159
Tver Oblast -0.0022 Saint Petersburg 0.0012
Kaluga Oblast -0.0019
Vladimir Oblast -0.0018
Tula Oblast -0.0013
Ivanovo Oblast -0.0012
Kostroma Oblast -0.0010
Novgorod Oblast -0.0010
Smolensk Oblast -0.0009
Oryol Oblast -0.0008
Pskov Oblast -0.0007
LL HL
Republic of Ingushetia 0.0021 Moscow -0.0060
Republic of North Ossetia-Alania 0.0020 Krasnodar Krai -0.0009
Kabardino-Balkar Republic 0.0009
Chechen Republic 0.0009
* The table presents only those subjects of the Russian Federation, which have the most strong interterritorial ties with the surrounding
territories (their values of the local Moran’s | index taken modulo exceeds the modulus of the average value of the calculated local Moran’s
I indices).
Based or)lz Regions of Russia. Socio-economic indicators. 2018: stat. coll. Rosstat. Moscow, 2018. Pp. 458-459.

of polarization of economic activity in the
European part of Russia. The obtained results
can be interpreted as follows.

Most of the Siberia regions although
characterized by highly significant values of
the considered indicator, are poorly connected
with the surrounding territories (this is largely
due to the significant distances between the
centers of economic activity of these subjects
of the Russian Federation). The Far East and
parts of Southern Russia do not experience a
significant impact from their neighbors (the
near-border location of these regions causes
the need for analysis of the extent of their
relationship with the neighboring foreign
countries and regions as it is possible that they
may fall within the zone of influence of the
economic development extremums beyond
the borders of the Russian Federation), and
the Ural regions characterized by quite high
values of GRP (mainly autonomous district)
have (within the framework of the considered
parameter) closer relationship with Moscow
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than with each other (as evidenced by the
results of the calculations of LISAIj indicators
values defined for the regions of the Urals
and Moscow). This regularity is confirmed
by the results of the analysis of statistical
data characterizing the interregional trade
flow. Thus, the trade turnover of the Tyumen
Oblast (including Khanty-Mansi and Yamalo-
Nenets Autonomous okrugs) with Moscow is
more than 4 times greater than trade with the
Sverdlovsk Oblast, more than 10 times with the
Chelyabinsk Oblast, more than 160 times with
the Kurgan Oblast®. Moscow also takes leading
position in the structure of the interregional
trade turnover of the Chelyabinsk Oblast
(although the share of the Sverdlovsk Oblast

¢ Interregional trade flow of UFD. Investment portal of
the Sverdlovsk Oblast. Available at: http://invest-in-ural.ru/
img/%D0%A3%D1%80%D0%A4%D0%9E.pdf  (accessed:
02.10.2019); Department of national policy and interregional
relations of the city of Moscow. Department of interregional
relations. Official website of the Moscow mayor. Available at:
https://www.mos.ru/depnpol/function/deiatelnost/otdel-
mezhregionalnykh-svyazei/ (accessed: 02.10.2019).
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and Yamalo-Nenets Autonomous Okrug
is quite high) [46, p. 839]. A bit different
situation has developed in the Sverdlovsk
Oblast: A.A.Glumov in his study of economic
relations of the Ural territories notes [47] that
the Chelyabinsk Oblast is ahead of Moscow in
terms of trade turnover size with the region;
moreover, if you combine the statistics on
the South of the Tyumen Oblast and the
autonomous districts constituting it, Moscow
will take only third place in the resulting
structure of trade and economic relations of
the Sverdlovsk Oblast. At the same time, the
“gravity” of the Urals Northern territories to
the administrative center of the country is not
in doubt: the similarity of economies scale and
the prospect of markets determines the high
interest of the territories in each other. It’s no
coincidence that an approach whereby not a
geographical, but an “organized” proximity
(based on the similarities, the belonging to a
single relations system) gains special attention
when determining the prospects of the
subjects’ successful cooperation, gets spread
in the scientific literature [48]. In turn, the
entities considering the neighboring regions as
potential markets for manufactured products
recognize that the level of inter-territorial
cooperation between the Ural regions is not
high enough; this factor leads to the activation
of their attempts to strengthen interregional
integration: in 2019, at the initiative of the
representatives of the industrial complex of the
Urals Federal district the Expert Council of the
UrFD’ was formed to facilitate the development
of cooperation between the territories of the
district and to bring business, power structures
and scientific community together.

7 Prospects of development of industrial cooperation
between the regions of the Ural Federal district was discussed
in Yekaterinburg / Official website of the government of the
Sverdlovsk Oblast. Available at: http://midural.ru/news/list/
document148582/ (accessed: 15.07.2019).
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Continuing the explanation of the results
received in the course of the study it should be
noted that the strongest direct interregional
ties of the economic leader (Moscow) with
other areas are “remote” in nature: the
regions directly affected by the growth pole’s
development are separated geographically
from them (the only exception is the Moscow
Oblast). The subjects of the Russian Federation
located near the Moscow region are also under
its significant influence, but the nature of the
observed relationships (see Fig. 5) does not
allow to conclude about the presence of direct
relation between their economic development.
At the same time the presence of strong reverse
interterritorial relations with Moscow is
characteristic for all territories “girdling” the
Moscow region.

Conclusion

The methodological approach used in the
research certainly has its limitations (it allows
to identify the relationship between the
territories on the basis of only their locations
and magnitude values of the considered index),
besides, only two variables were analyzed
in this research. Consideration of additional
parameters, as well as the change in the study
scope (e.g., the transition to the municipal
level) would allow to reveal a greater number
of patterns, to identify other growth poles and
clusters (however, it should be noted that the
process of identifying development centers
and assessing their prospects is extremely
challenging and cannot only be based on the
method of spatial autocorrelation which was
used as a methodological basis for this study).
At the same time, the work done makes it
possible to offer a few theses.

The impact of territorial leaders, growth
poles, on the surrounding space can be very
ambiguous. The calculations have proved that
the proximity to the advanced socio-economic
systems that (in accordance with the theory of
diffusion of innovation) should generate pulses
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of development to their neighbors not only
deprives the regions of significant advantages,
but also causes the large-scale outflow of
resources only exacerbating the existing
problems. Dynamic conversion of growth poles
determines the need for a significant amount of
additional resources coming from the outside
(close neighbors are primarily the source of
these resources). This allows a critical approach
to some aspects of the theories of polarized
development and diffusions of innovation: one
cannot argue that the emergence in the socio-
economic environment of the subjects leading
in their development the surroundings and
stimulating economic growth of large-scale
systems (e.g. the national economy) will have a
positive impact on all elements of the economic
complex, their effects on the immediate
neighbors will be rather negative.

In this regard the simultaneous solution
of such problems of the spatial development
Strategy of the Russian Federation for the period
up to 2025 as “reduction of regional disparities
in socio-economic development of the subjects

of the Russian Federation, and also reduction
of intra-regional socio-economic disparities”
and “ensuring the expansion of the geography
and economic growth, scientific-technological
and inno-vative development of the Russian
Federation due to socio-economic development
of the most promising centers of economic
growth”, is quite a challenging task. This does
not mean that the territories surrounding the
capitals, the administrative centers and the
leaders of economic development are to be
doomed. Rather, we should consider that the
formation of (development support) growth
poles is not a universal remedy the use of which
would provide the solution to all problems, and
the territories adjacent to the leaders need special
attention when implementing the polarization
of the economy. Development of priorities and
mechanisms for balanced regional policies
that would take into account both the interests
of the national economy and possibilities
of transformation of the territories adjacent
to growth points is a promising topic for further
research.
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Abstract. This paper shows the growing role of domestic demand in the development of the modern
economy. We consider the capacity of domestic markets of the largest countries of the world. We prove
that the low volume of domestic demand inhibits economic dynamics and worsens the quality of socio-
economic development of the Russian Federation. We consider that a promising direction for expanding
domestic consumer and investment demand is the implementation of state policy to increase the incomes
of the population, companies and the state in the framework of lengthening their own value-added chains
that produce goods and services for final use. In this regard, the goal of this study is to analyze the existing
value-added chains, assess the degree of their fragmentation, sectoral and territorial specifics. The input-
output theory serves as a methodological basis for our study. The information source is represented by
basic input-output tables and the data of the Unified Interdepartmental Statistical Information System.
The novelty of the research consists in adjusting the multidisciplinary approach to the assessment of
fragmentation of production to suit the needs of the regional level and in identifying modern patterns
in the functioning of Russian value-added chains on the basis of the approbation of the approach on the
materials of Russian regions. According to the results of the calculations we reveal the average position
of 125 branches of the Russian economy in the supply and sales chains. We substantiate the degree of
fragmentation of production chains of various industries; we substantiate the factors that determine the
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Iength of a production process. We calculate the average distance along the sales chain, which the goods
cover to the moment of their use by the end consumer. We consider regional fragmentation of production
in Russia. We reveal a number of statistically significant dependencies between the position of regions in
the value-added chains and their socio-economic development performance.

Key words: value-added chains, input-output tables, fragmentation of production, length of the production

chain, distance to the end user.

1. Introduction

Modern global economy becomes frag-
mented and multipolar. There is a process of
globalized paradigm. Due to objective reasons
(decentralization of global management,
reduction of production costs as a result of
digitalization, development of robotics, etc.),
it becomes economically more profitable
to produce goods in close proximity to the
consumer, rather than transport them around
the world from low-cost countries. Production
moves to countries of consumer demand,
countries with a developed domestic market.

In terms of the capacity of the domestic
market, Russia is significantly inferior to a
number of other countries (USA, China, India,
Japan) and the European Union (7ab. 1). Per
capita aggregate domestic demand according

to purchasing power parity (PPP) in Russia is
2.6 times lower than in the United States and 2
times lower than in Germany'.

The small capacity of the domestic market
is one of the main factors constraining eco-
nomic development. It leads to under-consum-
ption of goods and services by the population,
reduction of enterprises’ incentives to increase
production and deepen the processing of raw
materials. The result was lack of domestic
demand for many types of products, export
of low-tech goods. This situation is worsened
by the spiraling development of the economy:
due to lost value added, incomes of companies,
state, and population decline. This leads to a
decrease of consumers’ demand and investment
opportunities.

Table 1. Total domestic demand in 2017 (without PPP)

Final consumption Gross accumulation Total domestic demand
Volume, trillion Share, % from Volume, trillion Share, % from Volume, trillion Share, % from
usD total usD total usD total
Global 59.296 100.0 20.184 100.0 79.481 100.0
USA 16.053 271 3.986 19.7 20.038 25.2
EU 13.129 221 3.497 17.3 16.626 20.9
China 6.468 10.9 5.169 25.6 11.637 14.6
Japan 3.653 6.2 1.158 5.7 4.811 6.1
Germany 2.672 4.5 0.750 3.7 3.422 4.3
India 1.857 3.1 0.760 3.8 2.617 3.3
Russia 1.117 1.9 0.353 1.7 1.470 1.8
Source: own calculations based according to World Bank data.

! Total population of Russia is 146.8 million people, U.S. — 325.1 million people, Germany — 82.8 million people.
Conversion coefficient PPP (GDP) for Russia is 0.42, for the U.S. — 1, for Germany — 0.85. Accordingly, the total domestic
demand per capita for PPP in Russia is equal to 24.0 thousand USD, in the U.S. — 61.6, in Germany — 48.6 (calculations based

on World Bank data).
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Figure 1. Dynamics of transport cargo turnover
in Russia in 1991-2018, % to 1991

Figure 2. Dynamics of industrial production
in Russia in 1991-2018, % to 1991
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Source: calculated according to Rosstat data.

In the process of the Russian economy’s
reformation, a significant part of existing Soviet
economic ties between regions was destroyed.
The share of interregional turnover in country’s
GDP decreased from 25% to 16% in 1990—
1994 [1]. The revival of interregional ties is
slow. It became possible to restore the volume
of transport cargo turnover only in 2017
(Fig. 1), the volume of industrial production
is still inferior to the level of 1991 (Fig. 2).
At the same time, the locomotives of growth are
the industries of extraction and intermediate
processing of raw materials. At the same time,
there is a decline in a number of country’s
industries which are the most important for
investment and consumer demand sectors —
machine-building, light industry.

The multidirectional dynamics of the
development of different sectors of industry is
reflected in the change of output structure
(Fig. 3). These transformations, in turn,
cause the redistribution of gross value

Economic and Social Changes: Facts, Trends, Forecast
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added (income) in favor of export-oriented
industries of intermediate demand. Practiced
profit-taking at the stage of raw materials’
extraction and production of semi-finished
products lead to depression of final products’
production, degradation of production of
machinery production means [2]. As the
result, the domestic demand for basic and
applied science, RW and R&D, TA decreases,
the material and technical base of education
and health care deteriorates [2], the number
of research organizations and its personnel
declines (7ab. 2). A serious challenge is also
the compression of the populated and used
space of the country, an indicator of which is
the negative dynamics of the population and
the volume of economic activity in rural areas
[3].

In general, the result of market reforms,
carried out in Russia, was the formation of an
economic model, the growth of which largely
depends on the external environment and the
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Figure 3. Industrial structure in Russia in 1991 and 2018, % to total
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b) Territorial structure

Table 2. Number of organizations that have carried out research and development

Organization 1991 2017 2017 to 1991, %

Research organizations 1831 1577 86.1
Construction organizations 930 273 294
Project and survey organizations 559 23 4.1
Pilot plant 15 63 by 4.2 times
Educational institutions of higher education 450 970 by 2.2 times
Organizations of the industry which had research, project and construct divisions 400 380 95,0
Others 379 658 173.6
Total 4564 3944 86.4
g:;irlince: number of personnel engaged in research and development, thousand 1677.8 707.9 429
issued patents for inventions, thousand units 66 (1990) 34 515

Source: Rosstat.

results of export-import activities. The quality
of economic growth under the current model
cannot be considered satisfactory. It reinforces
the lag behind the industrialized countries
in scientific, technological, and innovative
spheres and in the volume of commodity
production of the real economy’s high-tech
sectors. Dependence on technology import
has reached critical levels. According to the
Ministry of Industry and Trade of the Russian
Federation [4], the import share in several
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strategic industries exceeded 80% in 2014,
in the machine tool industry — more than 90%,
in heavy engineering — 80%, light industry —
up to 90%, in electronics — up to 90%, in
pharmaceutical and medical industry — up to
80%:2.

2 In September 2014, RF Government approved “The
plan on import substitution in Russian manufacturing”,
which contained 22 sectoral import substitution plans until
2020. According to experts, most indicators are not achieved.
Available at: https://tagilcity.ru/news/economy/06-11-2018/
importozameschenie-v-rossii-chto-poluchilos-za-pyat-let
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The country faces the problem of choosing
new long-term strategy of qualitative economic
growth. To change the situation, the govern-
ment policy on increasing incomes of all
economic entities (population, companies,
state) at the expense of forming own value-
added chains (VAC), producing goods for final
production.

The implementation of such policy is
impossible without an analysis of existing value-
added chains, taking into account its sectoral
and territorial specifics: it became the purpose
of this study.

2. Theoretical aspects of the research

First, let us define the concepts of gross
value-added and value-added chain.

According to the UN guide to National
Accounts’, gross value-added is equal to
products’ output minus intermediate con-
sumption. It reflects the value of all goods
and services that are available for different
uses, except for intermediate consumption.
The share of gross value-added in output
characterizes the part of product’s value,
which was directly created by its manufacturer.
Accordingly, the greater this weight, the less
intermediate goods and services are purchased
for production, and the weaker economic
ties with enterprises-suppliers are. A high
proportion of value-added is usually found
in industries that are at the beginning of the
production chain and are associated with the
supply of materials, components and services
for later use [5].

In research literature, a value-added chain
is understood as a full range of activities that are
carried out by enterprises in order to bring a
product or service from the development stage

3 National Accounts: practical introductory course. New
York: UN, 2006. Available at: https://unstats.un.org/unsd/
publication/seriesf/seriesf 85r.pdf
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to consumer [6]. The growth process of VAC
characterizes the geographical fragmentation of
production in accordance with the principles of
comparative advantage.

The concept of VAC (or rather global VAC)
emerged in the 1970s as an attempt to resolve
an issue of why some countries develop faster
than others. For this, we analyzed the partici-
pation of countries in global labor division,
assessed its involvement in the process of
creating value across all technological chain —
from the moment of product’s planning to its
consumer’s implementation.

Currently, the analysis and forecast of
territories’ involvement in VAC goes on. Cross-
sectoral analysis is a recognized analytical tool
for the study of inter-territorial cross-sectoral
relations. International data bases of cross-
country “input — output” tables TiVA*, WIOD?,
GTAP® are created. Considerable experience
in the field of theoretical and methodological
aspects of the development of inter-territorial
cross-sectoral models [7-10] (including inter-
regional models [11—15]) has been gained.

3. Methodology of the research

This study is also based on methodology of
input-output tables. According to it, in closed
economy, if we look from the point of sale, for
each i sector (i = 1, ..., n) the value of x, gross
output is totally equal to the volume of its final
usage /| and the volume of intermediate sales
to economic sectors Zj z; (Fig. 4).

4 TiVA (Trade in Value-Added) contains traditional
indicators of foreign economic activity, as well as indicators
characterizing the participation of national economies in the
global VAC. Information is given for 65 countries (including
Russia), broken down into 36 industries.

5 WIOD (World Input-Output Database) includes
national and inter-country cross-industry “input-output”
tables for 43 countries (including Russia) within 56 industries.

¢ GTAP (Global Trade Analysis Project) contains
information on bilateral trade, transport tariffs, and
protectionist measures in 140 countries according to 57
products.
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Figure 4. Input-output tables of production and distribution

Intermediate consumption Total
Industries Consumers Final usage
usage
1 J n
1 z . Z, z f X
» 11 1j n 1 1
@
=]
[&]
S ! Z/Y Zi/‘ Z/‘n f/ X/
=
o
<
=
n z, . z, z f, X,
GAV v, v, v,
Total resources X, . X X,

If we denote the costs of i sector’s products
on production of product unit of j sector
through a,= zi/x/., then the gross output x; could
be written as

x,=f +Zaiij ) (D)

The iterative application of formula (1), the
gross output of sector i is expressed as a
sequence of periods reflecting the use of this
sector’s products in the production chain:

X =fi +Zaijfj +Zk,aikakjfj +;aﬂalkakjfj +..(2)
J 7 7K,

The first part from the right side of the
equation (2) — /' — shows the value of final sales
of i sector’s products, the second — volume of
direct intermediate sales of i sector’s products
across all j sectors (jf = 1, ..., n), used as
resources in its first cycle of production
processes. Another part points at indirect
intermediate sales of i sector across all sectors
(including i sector), which are used as resources
in its production processes of the first, second,
third and following circles [8].

From the point of supply, the volume of used
X, resources by j sector is constituted by the cost
of lel.j intermediate resources, purchased from
other industries, and the consumption of fixed
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capital, wages and profits corresponding to
gross value-added of v, sector. After denoting
the share of i sector’s products, used in the
production of j sector, through bﬁ = zl./xl., X, it
could be written as
szvj+2x,.bﬁ.. 3)

If we iteratively apply the formula (3), X,
would be expressed as the sequence of periods,
reflecting the process of j resources supply with
resources:

X;=V;+ 2 Vb, +> vbyby +> vbbyb, +... (4)
i ik ik,

The first part from the right side of the
equation (4) — v, — characterizes the cost of
primary resources, purchased by j sector (labor,
administrative services, capital), the second
one — the volume of direct interim purchases
conducted by j sector in i sectors (i = 1, ...,
n), which is required for the first cycle of
production process of j sector. Another parts
characterize indirect intermediate purchases
of products conducted by j sector in all sectors
(including j sector itself), used as resources in
production process of j sector of the second,
third and following cycles.

Economic and Social Changes: Facts, Trends, Forecast
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Table 3. Interpretation of indicator values u and d [18]

Distance to final consumer () Length of production chain (d)
Large share of intermediate consumption (small share of | Large share of intermediate products (small share of value-
final consumption) in gross output added) in consumed resources
More . . . . : -
Complex and strong intermediate supply links with Complex and strong intermediate links for the supply of
technologically related industries consumable resources with technologically related industries
Small share of intermediate consumption (large share of . . .
. L ption (larg A small fraction of intermediate goods (a large share of value-
final consumption) in gross output
. X ) . added) to the consumed resources
Less Simple and weak intermediate connections for the . ) o
. Simple and weak intermediate links for the supply of
supply of products from technologically related : . . .
. ) consumable resources with technologically related industries
industries
Figure 5. Value-added chain of the sector
Input chain Output chain
Resource supply chain Sales chain of manufactured products
- T T TS EEEEEE T EEEEEx b PR EEEEREEEEREEREEREREEYSTS T a
I I
: Suppliers Suppliers Suppliers | : Consumers Consumers Consumers |
| | ofindirect  of indirect _ ofdirect Suplliers | ; | Final of 1st cycle of 2nd cycle of n-cycle | |
|| |intermediate intermediate intermediate > of primary StUdt'ed consumer || ofdirect | Ofindirect Lyl of indirect :
: resources resources resources resources | | e | intermediate intermediate intermediate |
f n-cycl accurate accurate accurate
: of n-cycle of 2nd cycle of 1st cycle : : products products products :
L I ————_ - L L e -
Covered area shows the number of Covered area shows the number of
suppliers, characterizing total length consumers, cheracterizing total length
of a production chain of sales chain u
... 5
To define average position of sector’s output ) Svb,  dvbb,  Dvibbb,
. . . j i ik ikl
in a sale chain’ (distance to final consumer), the d, =1.x7]+2. : . +3-- " +4-- . +oo
j j j j

authors of work [16] suggest multiplying each
summand and distance to final consumer plus
1 and normalizing on the sector’s gross output
Zaijfj Zaikakjfj Zailalkakjfj

ui:1~£+2- J +3. 2% +4. 2K For s
X. X X. X.

i i i i

In the situation, when the whole output of
sector is directed at final consumption, u,
indicator takes the value 1. The more the
distance, required for the product to pass in
order to reach final consumer, is, the higher the
u, value is.

Similarly, to fix the average position of the
sector in the supply chain® (the length of
production chain), the following indicator is
used in works [17, 18]:

7 Output supply chain.
8 Input demand chain.
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dj takes minimum value in case of low share
of intermediate products in resources consumed
by j sector (in case, when the production does
not require any intermediate products).

Generally, u and d variables characterize
fragmentation of production by showing the
position of sectors in sales and supply chains
(Tab. 3; Fig. 5).

Acquisition of accurate u and d values is
hindered by never-ending summation of parts
in equations (5) and (6). Therefore, in practice,
alternative expressions are used, based on
relations known in the cross-sectoral balance’.
It is shown in work [16] that alternative way of
calculation provides same results.

° We mean the reverse matrix of Leont’evI + A+ A’ + ... =
(I — A)'and reverse matrix of Gosh1+ B+ B*+ ...= (1 — B)"".
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Distance to final consumer is defined as

Ui=1+2a,.jU]. ) (7)
j
or in matrix form:
U=[1-4"1, (8)

where I — single matrix; A — matrix with a,
typical element; / — single vector.

The indicator, characterizing the length of a
production chain, can be written as

D/=1+ijiDi ) )
or in matrix form:
D=1-[I-B]", (10)

where B — matrix with bﬂ, typical element.

In case of an open economy, U and D
indicators are calculated similarly according to
formulas (8) and (10), but with taking into
account goods and services’ export and import.

Weighting of U and D indicators while
aggregating is conducted, respectively, on the
basis of sectors’ value-added and cost of goods,
used for final consumption.

If we examine the economy of regions as a
set of sectors, the use of these indicators, taking
into account the specific weight of corres-
ponding sectors in the economy, will allow
characterizing the position of regions in
value-added chains. We propose calculations
of aggregated indicators U and D in regional
economy (U, and D, respectively), defined
as the sum of products of U, and Dj sectoral
indicators and specific weights of sectors in
gross output (w):

Uy :ZUiWi ) (11)

Dy=3Dw,
J

It should be noted that the assessment of
fragmentation of production by similar methods
was carried out in the economies of the United

(12)
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States [16, 19], China [20, 21], Poland [22],
Asia [23] and in the global context [18, 24].
For Russia, only sales chains were investigated
[25, 26], supply chains were investigated for the
first time.

3. Source of the data

To calculate indicators characterizing the
fragmentation of production in the Russian
economy, we used data from basic “costs-
output” tables of Rosstat for 2011 for 125
sectors, as well as UISIS data on an amount of
shipped goods of own production, performed
works and services for 2017 within 263 sectors
(these sectors were aggregated according to
125-branch nomenclature of “costs-output”
tables) for entities of the Russian Federation.
Given the fact that regional input-output
tables are not developed by official statistics,
to calculate regional indicators, we used
the assumption of similarity of average
technological processes in similar sectors across
the country and in selected regions (country
sectoral values of indicators U and D were
taken).

4. Fragmentation of production in Russian
economy

The weighted average number of production
stages in the Russian economy turned out to be
less than 2, i.e. production resources undergo
less than two repartitions on average before
reaching a final consumer!. It could be
explained by a growing role of services in
Russian economy (in 2018, it formed more
than 60% of gross value-added), which require
less production stages and are situated closer to
final demand that production of commodity-
producing industries.

10 Of interest is the fact that average number of production
stages in USA also does not exceed 2 (according to 2002 data).
Besides, production fragmentation, in the last 50 years, has
had a trend of declining there [17], which explains a switch in
D. Trump’s industrial policy turn to reindustrialization and
transfer of enterprises into the United States.

Economic and Social Changes: Facts, Trends, Forecast
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4.1. Sectoral specifics of Russian VAC

The most fragmented sectors of Russian
economy are industrial sectors'!. Average length
of production chain (D) in processing produc-
tions is 2.57, in energetics — 2.56 (Fig. 6). In its
production consumption structure, intermediate
industrial products (raw materials, electricity,
semi-finished products) prevail (occupying more

than 70%), which cases the necessity to provide
many operations on its procession (7ab. 4).
Transport sector has, averagely, 2.15 stages of
production due to active usage of engineering
products (which passes a large number of repar-
titions on its way to manufacture) and road main-
tenance services. Similar length of production
chain — 2.10 — is in the construction, which is

Figure 6. The length of the production chain (D) in 7 enlarged sectors of the Russian economy

Processing | 2.57

Energetics- | 2.56

Transport- ] 2.15
Construction | | 2.10

Extraction

| 1.79

Social services

Commercial services

1.67
1.60

Source: calculated according to Rosstat data.

Table 4. Structure of production consumption of 7 enlarged branches of the Russian economy, % to total

Sectors-consumers

Sectors-producers Extraction Processing Energetics | Construction Transport Cosr:rr\rl}z::al sgr?/?czls
Extraction 25.6 23.6 10.7 2.6 1.1 0.9 2.0
Processing 26.4 451 7.8 58.3 23.7 15.7 23.7
Energetics 8.2 5.2 52.4 1.8 7.6 47 10.4
Construction 2.8 1.1 1.9 7.9 49 34 16.2
Transport 13.3 6.8 1.8 5.8 304 21.4 10.3
Commercial services 22.7 17.5 24.8 22.5 30.7 49.9 28.2
Social services 0.8 0.6 0.6 1.2 15 41 9.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Reference:
industry 60.3 739 71.0 62.6 324 21.3 36.1
Source: calculated according to Rosstat data.

' The study identified 7 enlarged sectors of the economy: extraction (sections A,B,C according to OKVED), processing

(D), energetics (E), construction (F), transport (I), commercial (G, H, J, K) and social (L, M, N, O) services.
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presumed to be one of the most multiplicative
sectors of the economy (it has the highest share of
consumption of processing industry’s products —
more than 58% in total amount of consumed
resources; it is very close to final consumer).

The most fragmented sectors are the spheres
of commercial and social services, as well as
extractive sectors. The short length of pro-
duction chains in it is largely caused by weak
interaction with technologically related sectors
on the line of consumed resources supply and
the intensive usage of direct labor costs (this is
especially valid for social services —governance,
education and health; 7ab. 5).

The ranking of sectors according to distance
to a final user (length of a supply chain) is given
in Figure 7. Social services (U = 1.09) and
construction (1.42) can be attributed to sectors,
output in which is almost completely spent on
final consumption.

A pronounced distance from the final
consumption is typical for energetics (3.02),
transport (2.74), and extraction (2.66). Its
products are used as resources and intermediate
goods in technologically related industries.
Processing (2.09) and commercial services
(1.92) are located roughly in the middle of the
VAC.

Table 5. Structure of gross value-added of 7 enlarged branches of the Russian economy, % to total

Costs Extraction Processing Energetics | Construction Transport Cc;r:rr\T/}(e;g(;ial sgrovcii:aels
Salary 16.2 439 46.4 37.3 46.9 27.7 77.8
Other production taxes 0.1 14 3.3 0.5 1.8 1.0 1.1
E:;if:lmp“o" offixed 6.2 75 8.8 18 6.3 14.4 15.9
Net profit 775 47.2 41.6 60.4 445 57.2 5.3
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: calculated according to Rosstat data.

Figure 7. Distance to the final consumer (U) in 7 enlarged branches of the Russian economy

Commercial services

Social services

Energetics | 3.02
Transport- | 2.74
Extraction ] | 2.66
Processing- | 2.09

Construction

1.92
1.42
] 1.09

Source: calculated according to Rosstat data.
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Since enlarged branches of the economy
are considered very heterogeneous in its
production structures, we will enlarge the
scale and consider U and D in a 32-branch
breakdown.

The farthest from final consumers — appro-
ximately three stages away according to the
VAC — are mining sectors (U ~ 4; Tab. 6).
Closer (U ~ 3) are several intermediate sectors
of processing industry oil refining, chemistry,
metallurgy, woodworking), energetics, financial
activity, transport, and communications. Real
estate operations, polygraphy, mechanical
engineering, agriculture, and fishing are one
stage away from final consumers (U ~ 2).
Other sectors send almost all its output

directly to households and government
officials (U ~ 1), providing them with food,
clothing, nutrition, accommodation, health
care, and education.

Variation of values of D indicator, charac-
terizing the length of production chains, is
much shorter in Russian economy. In two VAC
stages away from suppliers of primary resources
(employees, public authorities, investors;
D =~ 3), 12 sectors of economy are situated, in
one stage (D~ 2) — 18 more sectors. Two sectors
cooperate with other economic sectors quite
poorly, purchasing most of necessary resources
(labor, administrative services, and capital)
directly from primary resource suppliers
(D=1).

Table 6. Averaged U and D values for 32 branches of the Russian economy

Production and distribution of electricity, gas and water (3.17); production of coke, petroleum products and nuclear
materials (3.10); metallurgical production (2.91); forestry (2.87); pulp and paper production (2.75); transport and
communications (2.74); wood processing and production of wood products (2.71); chemical production (2.63);
production of other non-metallic mineral products (2.63); financial activities (2.58); production of rubber and plastic

Publishing and printing activities (2.38); real estate transactions, rent and provision of services (2.06); production of
electrical, electronic, and optical equipment (2.00); other production (1.95); fishing, fish farming (1.95); production
of machinery and equipment (1.93); agriculture (1.90); wholesale and retail trade (1.85); production of vehicles and

Textile and clothing production (1.49); construction (1.42); food, including beverages, and tobacco production
(1.34); hotels and restaurants (1.32); public administration and military security, compulsory social security (1.13);

Manufacture of rubber and plastic products (2.89); manufacture of vehicles and equipment (2.80); other production
(2.72); manufacture of finished metal products (2.71); manufacture of food products, including beverages, and
tobacco (2.64); metallurgical production (2.63); manufacture of other non-metallic mineral products (2.57); pulp
and paper production (2.55); electricity, gas and water production and distribution (2.54); leather, leather goods and

Production of electrical, electronic, and optical equipment (2.47); fishing, fish farming (2.44); wood processing
and production of wood products (2.43); textile and clothing production (2.41); publishing and printing activities
(2.40); production of coke, petroleum products, and nuclear materials (2.35); construction (2.11); transport and
communications (2.06); hotels and restaurants (2.03); forestry (2.02); agriculture (2.01); mining, except fuel and
energy (1.91); provision of other municipal, social and personal services (1.82); health and social services (1.72);
public administration and military security; compulsory social security (1.69); wholesale and retail trade; repair of
motor vehicles, motorcycles, household goods and personal items (1.67); extraction of fuel and energy minerals

unD Number Sector
Ux4 2 Extraction of fuel and energy minerals (3.65); extraction of minerals, except fuel and energy (3.51)
U3 12
products (2.54); production of finished metal products (2.53)
Ux?2 10
equipment (1.63); provision of other public, social, and personal services (1.55)
U=1 8
leather, leather goods and footwear production (1.12); education (1.08); health and social services (1.05)
D=3 12
footwear production (2.53); machinery and equipment production (2.53); chemical production (2.51)
D=2 18
(1.63); financial activities (1.51)
D=1 2 Education (1.49); real estate transactions, rent, and services (1.45)
Source: calculated according to Rosstat data.
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In Table 7, there is a structure of produc-
tion costs of economic sectors, characterizing
relation of consumption of primary and inter-
mediate resources and allowing understanding
reasons of length of particular production
process. Thus, high labor intensity (the weight

of labor costs) determines the small length of
the production chain in education, health,
and public administration, a significant capital
intensity (the weight of consumption of fixed
capital) — in mining and real estate operations.
Sectors of processing industry (which is logical)

Table 7. Structure of production costs of Russian economic sectors, % to total

Primary resources )
- Intermediate
Sector Other Gonsumption | ggctoral D
Salary | production of fixed FeSOUIces
taxes capital
Production of coke, petroleum products, and nuclear materials 3.1 0.4 1.8 94.7 2.353
Metallurgical production 10.0 0.6 2.2 87.2 2.626
Production of food products, including beverages, and tobacco 11.0 0.4 1.7 86.9 2.638
Chemical production 12.0 0.6 2.5 84.9 2.513
Manufacture of rubber and plastic products 13.7 0.4 1.6 84.3 2.885
Other productions 14.6 0.3 3.3 819 2.718
Pulp and paper production 14.7 0.7 2.8 81.7 2.951
Agriculture 18.2 -3.0 42 80.6 2.005
Production and distribution of electricity, gas, and water 15.7 1.1 3.0 80.2 2.538
Production of vehicles and equipment 18.6 0.1 2.7 78.6 2.801
Production of other non-metallic mineral products 18.7 0.6 2.5 78.2 2.570
Wood processing and production of wood products 19.4 0.6 2.6 774 2.426
Production of leather, leather products, and footwear 22.2 0.2 1.1 76.6 2.532
Fishing, fish farming 201 0.6 3.4 75.9 2.442
Textile and clothing production 22.8 0.2 1.3 75.8 2.412
Production of finished metal products 20.1 0.4 3.9 756 2.714
Publishing and printing activities 25.6 0.4 1.5 724 2.401
Construction 26.9 0.4 1.3 71.5 2.105
Production of machinery and equipment 26.2 0.4 2.3 71.2 2.527
Extraction of fuel and energy minerals 17.4 1.9 10.0 70.7 1.631
Production of electrical, electronic, and optical equipment 25.7 0.4 44 69.4 2472
Hotels and restaurants 27.8 0.5 3.0 68.7 2.028
Transport and communications 27.8 1.1 4.0 67.1 2.059
Forestry 31.5 0.1 2.7 65.6 2.018
Mining, except for fuel and energy 30.0 1.2 5.1 63.7 1.908
Wholesale and retail trade 323 0.6 9.4 57.7 1.668
Provision of other public, social, and personal services 419 0.8 6.1 51.3 1.823
Financial activity 454 49 4.6 451 1.510
Real estate transactions, rentals, and services 271 0.8 28.9 43.2 1.451
Health and social services 58.4 0.7 1.9 39.0 1.719
SP::(E)Lllircit;ldministration and military security; compulsory social 434 0.3 175 388 1693
Education 67.4 17 3.0 27.9 1.490
Source: calculated according to Rosstat data.
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have longer production chains, since it is The longest production chains, usually with
material-intensive and purchases the bulk of the little value-added at each stage, have different
resources they need from other sectors of the sub-sectors of engineering, the shortest —
economy. In general, the results of correlation services in the field of finance, real estate, and
analysis show that higher the material intensity education. There is a strong negative correla-
and the lower the labor and capital intensity of tion between the degree of fragmentation of
production are, the longer the production chain production and the level of value added created
of a particular industry is (7ab. §). at different stages of production (Fig. §).

Concluding review of the industry specifics According to the index, which characterizes
of Russian VAC, we will show, without descri- the number of stages between production and
bing detailed results, highest and lowest values final demand, the highest values are shown
of D and U indicators of economic sectors in sectors producing raw materials: coal, iron
in he most available scale (in 125-sectoral ore, coke, gas; the least — light industry, public
breakdown; Tab. 9). organizations.

Table 8. Correlation of industry characteristics with D and U indicators

Characteristics of sectors D u
Material consumption (ratio of intermediate consumption to output) 0.969~ 0.005
Labor intensity (the ratio of wages to output) -0.356* -0.216*
Capital intensity (ratio of consumption of fixed capital to output) -0.276* 0.012
Profitability (ratio of net profit to output) -0.640* 0.142
Note: marked * coefficients of correlation are important when p<0.05.
Source: calculated according to Rosstat data.

Table 9. Products with highest and lowest U and D values

Rank Length of production chain Distance to final consumer
an
Product D GVA/O* Product U
1 Motor vehicles, trailers, and semi-trailers 3.191 0.14 Coal and brown coal (lignite); peat 4.432
2 Equipment for agriculture and forestry 3117 0.15 Iron ores 4.427
g | Other products of primary processing of 3115 | 016 | Production of coke ovens 4376
ferrous metals
4 Insulated wires and cables 3.011 0.10 Natural gas 4.156
5 Pipes and pipe elements 3.001 0.20 Secondary raw materials 4.104
121 | Services in the field of education 1.510 0.73 Services in the field of health 1.049
129 Support services in the field of financial 1505 0.69 Suitcases, handbags and similar goods; 1,039
intermediation saddlebags and harness
123 | Financial intermediation services 1.454 0.72 Tobacco products 1.025
124 | Services related to real estate 1.303 0.84 Leather clothing 1.006
125 Rental services for cars and equment, 1145 0.92 _Serwces of pu_bllc organizations, not included 1.000
household products and personal items in other groupings
GVA/O - relation of gross value-added to output.
Source: calculated according to Rosstat data.
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Figure 8. Dependence between the length of the production chain (D) and the share
of value-added in the output of 125 sectors of the Russian economy
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Source: calculated according to Rosstat data.

Figure 9. Scatter diagram of the values of U and D indicators of 125 branches
of the Russian economy
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Source: calculated according to Rosstat data.

The graphical distribution of sectors, Statistical connection between D and U
depending on the length of its production values is not noticeable (correlation coeffi-
and sales chains, is shown in Figure 9. cientis-0.005).
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Table 10. Distribution of Russian regions by size of U, 1 D, indicators
Distance to final consumer (U,)
Length of production N N N
chain (D) Uy,=2 Uy,=3 U,~4
U, €[1.6;2.5) U, € 2.5, 3.0) U, € [3.0;3.5) U, € [3.5;3.7]
Khanty-Mansiysk
Kalmvkia. Karelia and AO, Sakhalin and Nenets AO,
D, e [1.7;2.0) - 0 ista’n ublios Astrakhan oblasts, | Yamalo-Nenets
g p Sakha (Yakutia) AO
republic
. ) . Tyva Rep., Irkutsk Obl.,
Buryatia Rep., Primorsky Krai, Khakassia Rep, Tomsk
Krasnodar Krai, Korsk Obl, Chechen .
L Obl., Perm Krai, Tyumen
Rep, Novosibirsk Obl., Bryansk Obl. (without AQ)
Obl., Saint Petersburg, Stavropol : AN Chukotka AO, Komi
Krai, Crimea Rep., Sevastopol, Altai Krasnoyarsk Krai, Jewish Rep., Orenbur
D, e [2.0;2.3) ' p-, pol, AO., Tatarstan Rep., Omsk P, g Kemerovo Obl.
R Rep., Penza Obl., Moscow Obl., Rep., Magadan Obl.,
) 0Obl., Volgograd 0bl., ;
Kamchatka Krai, Oryol Obl., Adygea Zabaykalsky Krai
, Amursk Obl., Murmansk
Rep., Kabardino-Balkar Rep.,
. ) 0Obl., Bashkortostan Rep.,
D . ~2 Tambov Obl., North Ossetia — Alania .
R Rep.. Inqushetia Re Khabarovsk Krai, Moscow,
p-,ing P Udmurt Rep.
Samara Obl., Belgorod Obl.,
Leningrad Obl., Tula Obl., Altai
Krai, Arkhangelsk Obl. (without
AO0), Nizhny Novgorod Obl., Tver
Oblast., Smolensk Obl., Rostov Obl.,
D <[2.3:25) Novgorod Obl., Kirov Obl., Ryazan Sverdlovsk Obl., B B
g € 159 & Obl., Yaroslavl Obl., Voronezh Obl., Saratov Obl.
Kostroma 0Obl., Kurgan Obl., Mari El
Republic, Chuvash Rep., Karachay-
Cherkess Rep., lvanovo 0bl.,
Vladimir Obl., Mordovia Rep.,
Pskov 0bl., Ulyanovsk Obl.
- ) - Lipetsk Obl., Vologda Obl.,
D,=3 | D, e[25;2.7] Kaluga Obl., Kaliningrad Obl. Chelyabinsk Obl. - -
Source: calculated according to Rosstat data.

4.2. Regional specifics of Russian VAC

The scope of D and U sectoral values and
the diversity of industrial specialization in
Russian regions has led to a significant
territorial differentiation of VAC. It is logical
that position of a certain region in production
and sales chains is defined by the nomenclature
of its products. Thus, the furthest from primary
resources suppliers (D, ~ 3) are the regions,
economic structure of which includes resource-
intensive production of the automotive
(the Kaluga and Kaliningrad oblasts) and
metallurgical (the Lipetsk, Vologda, and

Economic and Social Changes: Facts, Trends, Forecast

Volume 12, Issue 6, 2019

Chelyabinsk oblasts) orientation (7ab. 10). The
most Russian regions (80 out of 85) have similar
lengths of production chains (D, ~ 2) and they
are situated, averagely, one stage away from
primary resources suppliers. Among them, the
shortest production chains — D, € [1,7; 2,0) —
belong to regions with weakly diversified
economy, specializing in the production of oil,
gas, and iron ore (Khanty-Mansi, Nenets, and
Yamalo-Nenets autonomous okrugs, Sakha
(Yakutia) and Karelia republics, the Sakhalin
and Astrakhan oblasts),wholesale (republics of
Kalmykia and Dagestan).
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Figure 10. Aggregated D, indicator on the economy of Russian regions
) v%%,
'3‘“-@-'

sl

.

1.686 N 2.630

Source: calculated according to Rosstat data.

Figure 11. Aggregated U, indicator on the economy of Russian regions

1.620 [ 3.697

Source: calculated according to Rosstat data.
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The longest sale chains — U, € [3,0; 3,7] —
are typical for resource-producing regions
(Nenets, Yamalo-Nenets, Khanty-Mansiysk,
and Chukotka AO, Sakha (Yakutia) and Komi
republics, Kemerovo, Sakhalin, Astrakhan,
Orenburg, and Magadan oblasts, Zabaykalsky
Krai), products of which, before reaching
final Russian consumer, go, averagely, through
2-2.5 repartitions. Values of indicator of U,
regions, specializing in processing industry!!
(Omsk, Kaluga, Vladimir, Lipetsk, Tula,
Nizhny Novgorod, Novgorod, Sverdlovsk,
Chelyabinsk and Vologda oblasts, Krasnoyarsk
Krai), are within 2.1-3 range. Lowest U, values
are noticed in regions, where industry is poorly
developed, and the economy is dominated by
agriculture, food production, trade, and the
health, education, and public administration
sectors (Ingushetia, Tyva, North Ossetia —
Alania, Altai, Kalmykia, Adygea, Dagestan,
Crimea, Chechen, Karachay-Cherkess,
Kabardino-Balkar republics; Kamchatka and
Stavropol krais; Sevastopol).

Geographical redistribution of regional D,
and U, indicators across the country is given in
Figures 10 and 11. Regional enterprises in
European part of Russia, averagely, take higher
position in production chains. Because of
their proximity to the places of population
accumulation, semi-finished products from all
over the country (from the regions of Siberia
and the Far East through the Urals) are sent
there for the production of final products.

There is a strong negative connection
between the place of region in production and
sale chains (correlation coefficient between D,
and U, is equal to -0,580; Fig. 12). On average,
the region, which is close to final consumers
in supply chains, end up further away from
primary resource suppliers in production
chains. It means that in Russian VAC, on
regional level, there is a clear territorial labor
division, when some regions are specialized in
extraction of various minerals, and others — in
its primary processing and production of final
goods from semi-finished products.

Figure 12. The scatter diagram of values of aggregated U, n D, indicators of Russian regions in 2017

49y,

R*=0.3362

Source: calculated according to Rosstat data.

" Share of gross value-added, created by processing productions, exceeds 30% of GRP.
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Table 11. Correlation of regions’ characteristics of socio-economic development with DR and UR indicators

Characteristics D, U,

Average per capita GRP -0.544* 0.574*
The capital intensity of GRP -0.355% 0.229*
The weight of unprofitable organizations -0.226* 0.203*
Average per capita investment in fixed assets -0.519* 0.497~
Per capita export volume -0.318* 0.439*
Average per capita imports -0.020 0.078
Average per capita number of small businesses 0.187 0.004
Average per capita income of consolidated budget -0.453* 0.523*
Average per capita number of government employees -0.326* 0.380*
Average per capita expenditure on research and development -0.017 0.198
Costs of technological innovation -0.252* 0.353*
Per capita population income -0.452* 0.522*
Average monthly accrued wages of employees -0.514~ 0.622*
Per capita actual household consumption -0.387* 0.437*
Average per capita number of passenger cars 0.240~ -0.022
Average per capita area of residential premises 0.483* -0.153
Crude birth rate -0.539* 0.250*
Overall mortality rate 0.627* -0.241~
Migration growth rate 0.151 -0.333*
Population morbidity -0.158 0.427*
Unemployment rate -0.210* -0.155
Crime rate -0.158 0.475*
Note: correlation coefficients marked with * are important when p<0.05.

Source: calculated according to Rosstat data.

At the same time it is remarkable that the
position of a region in VAC heavily defines the
level of its socio-economic development. Heavy
correlation of D, and U, indicators is noticeable
with average per capita GRP, investments
in fixed capital, population’s incomes and
consolidated budget (7ab. 11).

Values of all these indicators are averagely
higher in regions which are located at the
beginning of production chain and at the end
of sale chain. At the same time, the middle link
is the most “deprived” regions with developed
processing industry. It might be observed that
the state, as a whole, poorly copes with the
task of redistributing income on VAC. This
conclusion is confirmed by other researchers
[27].
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5. Conclusion

Conducted research allowed quantitative
assessment of the degree of production
fragmentation in Russian economy on the basis
of analysis of production and sale chains of
sectors and regional economies (as set of
sectors). Its results allow drawing the following
conclusions.

1. Position of a sector in production or sale
chain is usually different, because the structure
of products’ output is not identical to the
structure of purchasing intermediate materials.
For example, processing productions are at the
end of a production chain and in the middle
of a sale chain. At the same time, there is no
correlation between lengths of production and
sale chains on disaggregated sectoral level in
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Russia (unlike, for example, in the United
States [19]). A possible explanation might
be a significant disparity in export-import
operations, characterized by the export of raw
materials and the import of high-value products
(in a closed economy, the length of production
and sale chains are equal).

2. The length of production chain of a
specific sector is defined by the ratio of primary
and intermediate resources consumption.
Material-intensive productions include more
production stages, labor- and capital-intensive —
respectively less. The share of gross value-added
decreases as the production chain lengthens.
The more fragmented production is, the fewer
value-added is created at each of its stage.

3. Position of sectors in sale chain correctly
reflects ranking, when one production serves as
primary supplier of services for another. For
example, producers of books (U = 1.935)
purchase supplies from paper manufacturers
(U = 2.245), which, in turn, use products of
pulp producers (U = 3.211). This feature
is extremely valuable for practical use in the
design of VAC.

4. Russian economy has significant
differentiation of regions’ position in VAC and
clear territorial labor division from USSR
times. There is dependence between a place of
region in production and sale chains. A region,
which averagely stands at the end of sale chains
(i.e. specializes in final production output),

turns out to be further away from suppliers of
fixed resources in production chain (i.e. uses
more semi-products)

5. Position of the region in VAC affects the
results of its socio-economic development.
Comparison of D, and U, values with key
indicators of regional development allowed
pointing out its interconnections with GRP,
investments in fixed capital, export, incomes of
consolidated budget, population consumption
(and even with fertility, mortality, morbidity,
and crime)

The novelty of the research, justifying its
contribution to the development of science, is
the adaptation of cross-sectoral approach to
assessment of production fragmentation to
regional level and identification of modern
regularities in the functioning of Russian
VAC on the basis of its approbation on the
materials of RF entities. Materials of the
article might be useful for decision-makers
who justify economic policy on the regional
level. Prospects of following studies are
connected with methodological and analytical
provision of using proposed instruments in
state economy’s regulation. It is important to
take into account the sectoral specialization
of regions in existing national VAC, as well
as to develop public policy directions of its
extension on the basis of foresight research of
industrialized countries’ production and sale
chains.
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Abstract. The eastern regions of Russia are the convenient zone in which Russia cooperates with the
actively developing Asian region. The key states of North-East Asia such as China, Japan, and the
Republic of Korea are the largest participants in world trade at the present stage. The servicing of large-
scale commodity flows with the European Union and the U.S. is provided by the market of transport
services, by means of which the most effective schemes of delivery are built. Under these conditions, the
transport system of the East of Russia has objective prerequisites for integration into the international
transport system. The goal of our present study is to assess the potential of integration of the transport
system of the Far East in the market of transport services in North-East Asia. At the same time, we
assess integration opportunities with the help of dividing the territory of the East of Russia into districts
based on the results of cluster analysis. Considering the achievement of the research goal, this approach
is a new one. The need for division is due to the fact that the Far East is quite a large region, extremely
heterogeneous in its internal composition, economic-geographical and socio-economic characteristics.
Constituent entities of the Russian Federation as part of the Far Eastern Federal District have, among
other things, different integration potential and level of development of the transport system. In the course
of cluster analysis we use indicators of transport network development and the scale of foreign economic
activity as the criteria for division. As a result of our calculations, we divide the Far East into five regions
that differ in the potential of integration interaction of the transport system with the market of transport
services in North-East Asia. The paper presents specific features of the selected areas, characteristics of
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transport systems and prospects for participation in the international transport market. In the future, it
is possible to conduct a study taking into account the projects for development of the transport system of
the Far East, which adjust the prospects for integration interactions.

Key words: integration, transport system, Russian Far East, cluster analysis, North-East Asia, transport

services market.

Introduction

The boundary position of the Eastern
regions of Russia creates preconditions for
interaction with large-scale economically
developed countries in the Asian region (China,
Japan, Republic of Korea). These countries
to date have developed trade interaction with
the global economy and extensive transport
links serving the trade. Thus, by the end of
2018, the total merchandise exports of PRC,
Japan and Republic of Korea have amounted to
3.8 trillion US dollars, imports amounted to 3.4
trillion US dollars'. While the most important
trade partners of the leading Asian countries
are the United States and the European Union.

The Far East of Russia geographically
belongs to the North East Asia (NEA), having
the preconditions of integration into the
ongoing processes. Under these conditions
the transportation system in Eastern Russia in
collaboration with the international transport
system could participate in the service trade
flows of the countries of the North East
Asia. The active involvement of the Far East
transport system into the international transport
market can be considered as a potential driver
of economic development in the Eastern
regions corresponding to the actual directions
of Russia’s state policy at the present stage. To
date, however, the extent of such participation
is negligible.

The purpose of this research is to assess the
potential for integration of the transport system
of the Far East in the transport market of the
North East Asia selecting the areas on the basis

' International Trade Center. Available at: http://www.
trademap.org/ (accessed 04.10.2019).
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of cluster approach. The scientific novelty of
the conducted research the results of which
are reflected in this article is the analysis of the
integration potential of the Russian transport
system on the testing ground of the North East
Asia, as well as the possibility of increasing the
degree of diversity, respectively, sustainability
and efficiency of the international transport
integration systems currently designed in the
North East Asia. The use of cluster analysis is
an element of the novelty allowing to expand
the range of instrumental methods in achieving
this goal.

The work on fundamentals of economic
integration do not directly affect the problems
of transport maintenance [1; 2; 3]. The pre-
sence of a transport infrastructure is assumed as
one of the elements supporting the integration
processes when considering different forms and
levels of integration.

The close study of transport systems
integration processes in modern literature
is associated first and foremost with the
construction of effective interactions in
United Europe. In this context, we discuss
the issues of interlinking between the trans-
port systems of individual countries in the
framework of the common transport system
of the European Union (EU), in particular
the effectof individual types of transport on
the environment and the identification of
the most extensive issuers of pollutants in the
transport sector. The negative impact of road
transport and the relevance of the application
of measures to reduce carbon emissions in the
medium term (the period of 2020-2030) are
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emphasized. According to the estimates the
delay of the processes of decarbonization of the
transport system will lead to an increase in the
cost of this process in the framework of the EU
in the period after 2030 [4; 5]. The dynamics of
transport emissions in the European countries,
the largest emitters of hydrocarbons, including
the calculation in the context of cross-sectoral
linkages is estimated [6].

Border crossing is one of the most important
issues when considering the integration of
transport systems. This problem is also most
evident on the example of the EU. In the
current literature the spatial characteristics of
network development and other determinants
of transport mobility in transboundary
movements of the United Europe, including
transport corridors, are being discussed. The
availability of adequate transport links is one
of the key factors contributing to the creation
of a common economic space. We propose to
evaluate the boundaries’ permeability using the
ratio of the demand and supply for cross-border
movements along the routes of the used modes
of transport, and to consider the integration
of transport systems in transport corridors as
the process of achieving sustainability from the
point of view of not only the environment but
also the socio-economic development [7; 8; 9].

Another research direction is the field of
transport systems integration refers to the
inclusion of the former Soviet republics into
the global transport space. In the publications
of the comparative advantages of transit routes
of Central Asian countries and the Eurasian
Union, estimated the magnitude and direction
of transport links and promising options for the
transport projects of the Eurasian economic
Union [10; 11; 12].

In the scientific papers concerning inte-
gration in the NEA including those from the
point of view of transportation systems the
possible effects of creating different conditions
of operation, the application of measures of
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state regulation, the reduction of ecological
load on the environment are discussed [13;
14; 15]. Thus, for air transport relevant in the
absence of a single terrestrial networks between
the countries in the region, the competitive
strategies of key airports, network vulnerability
settings, the consequences of the introduction
of “open skies” by the leading northeast Asian
countries are examined [16; 17]. The positive
effects for both the users of air transport
services, and the airlines in the case of air
transport market liberalization are shown. The
policy of space distribution for domestic and
international flows in airports is revealed as
an important complementary measure. The
operational stability of the airport network in
NEA and the units that are mostly exposed to
risk are determined [18; 19].

The research on the problems of
development of maritime transportation,
serving trade flows within the northeast Asia
region, and economic relations of the countries
of the region with the world are devoted to the
analysis of development trends of the key states’
ports, the strategies of cooperation in the field
of maritime transport. Thus, when comparing
the competitive advantages of container sea
ports of the three leading northeast Asian
countries — China, Japan, Republic of Korea —
we have identified (20 criteria were selected for
evaluation and experts’ survey was conducted)
the leading market position of Busan port
[20]. The transition from competition between
ports to cooperation in individual countries is
noted. It is shown that in Japan, the expansion
of sea ports’ cooperation allows using the
existing capacity more efficiently, and public
and private financing of targeted investments
in new assets [21]. The strategy of cooperation
of sea ports in China is being considered,
where encouraging methods and the possible
implementation schemes are elaborated by the
government at national and provincial levels
[22; 23].
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Description of the research methodology and
substantiation of its choice

The question of assessing the potential for
integration of the transport system in the
Russia’s Eastern regions into the transport
market of the North East Asia is debatable,
its solution may not be simple and
straightforward. First, the study object seems
to be difficult — the transport system of the
Far East including different types of transport
operating in the territorial systems differ in
their internal characteristics, interaction and
communication between them and other
agents of the transport services market and the
economy as a whole. Secondly, the study is
complicated by the instability of the situation
arising in the process of transformation of
individual elements of the transport complex of
Russia, and under the influence of fluctuations
of economic systems (at the national and
international levels).

The first of the above-mentioned cir-
cumstances leads to the consideration of
the potential for integration of the Far East
transport system without taking into account
inner differentiation of such a large object,
seems to be unproductive. A more efficient
approach is based on the study of key cha-
racteristics, dynamics and prospects of
transport in the region in order to separate
homogeneous segments. In this case there is the
possibility of determining the areas historically
associated by the specialization of the transport
system, economic interactions, the level of
foreign economic relations and possible areas
of further integration into the transport market
of the North East Asia.

Segmentation of the Far East can be
conducted with different purposes [24; 25;
26; 27; 28; 29]. Despite the fact that the
characteristics of the transport network is one
of the criteria determining the classification
of units in some works, there are no studies
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identifying homogeneous areas from the point
of view of the integration potential of the
transport complex. However, there are works
close to it in terms of tasks.

Thus, in the research works of the Pacific
Geographical Institute of the Far-Eastern
Branch of the Russian Academy of Sciences
the options of economic zoning of the Far East
coast subject to the geopolitical interests are
discussed for the study of the processes of the
coastal-marine natural resources use. On the
basis of a complex of factors, geographical,
historical, political and others, which are
interacting and have a great influence on the
strategic potential of the state and its foreign
policy, the five areas are highlighted: Arctic,
North Pacific, Okhotsk Sea, Sea of Japan,
Tumangan. The areas are different by their
strategic functions, problems, and also the
“vector of action”, a key area of functioning
of the economy. The highlighted areas have
no correlation with the existing grid of
administrative-territorial division and include
part of the territory of the Far East, and coastal
waters (Fig. 1) [30].

This version of the regionalization indirectly
reflects the availability of potential cooperation
in the field of transport with the countries of the
North East Asia, but cannot be used for the
author’s purposes as it does not cover all the
territory of the Far Eastern Federal District, but
only its coastal areas.

Transport is also taken into account in other
works of the team of the Pacific Geographical
Institute when studying the dynamics of the
economic structures of the Far East: a variant
of the economic zoning and development of the
region’s trunk roads with the transport networks
of neighboring countries is proposed [31],
which helps analyze the processes of formation
and development of a network of railways and
roads as a result of regional economic policy
(Fig. 2).
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Figure 1. Zoning the Far Eastern coast from the standpoint of geopolitical interests of Russia
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Figure 2. Economic zoning and development of trunk road network
in the Far East of Russia
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This version of the Far East zoning also
could not be accepted as a baseline for the
ongoing research because: a) it does not cover
the entire territory of the Far Eastern Federal
District; b) it is directed to the substantiation
of managerial decisions on the region’s
development and, accordingly, takes into
account not only current but also future status
of the road network; c) it takes into account
the extremely limited list of parameters of the
transport complex.

When assessing the potential of the Far
Eastern transport system integration into the
NEA transport services market, a particular
interest is presented by the scheme of the
economic and geographical gravitation of the
constituent entities of the Russian East to the
Pacific Ocean, where there are two areas within
the boundaries of the Far Eastern Federal
District taking into account the economic
proximity to the Asia-Pacific region [32]. The
first area includes the constituent entities of
the Russian Federation having access to the
Pacific Ocean: Kamchatka, Primorsky and
Khabarovsk krais, the Magadan and Sakhalin
Oblasts, Chukotka Autonomous Okrug. The
second area includes the territories gravitating
economically towards the Asia-Pacific region
but not extending to the Pacific Ocean: the
Republic of Sakha (Yakutia), the Amur Oblast
and the Jewish Autonomous Region (Fig. 3).

This zoning corresponds the research
objectives to a certain extent, but needs further
elaboration taking into account the indicators
of the Far East transport complex.

The approach proposed by the Economic
Research Institute of Far Eastern Branch of the
Russian Academy of Sciences is of considerable
interest from the point of view of economic
regionalization. In the framework of this
approach the territory of the Far East is divided
in terms of natural and social diversity of
economic activity [33]. The approach offers a
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selection of four macroeconomic areas defined
by a system of landscape zones and areas: the
Extreme North (the Subarctic region), the
Far North, the Middle North and the South
(Fig. 4).

The selected macroeconomic areas allow
taking into account natural factors affecting the
development of the Far East transport complex
and informatively justify the ongoing
zoning. Therefore, when interpreting the results
of cluster analysis, we will take into account the
options of zoning presented in Figures 3 and 4.

The division of the Far East into smaller
areas is carried out by applying the cluster
analysis®. The calculations were made in the
constituent entities of the Russian Federation
as part of the Far Eastern Federal District (by
the beginning of 2018, there were 9 entities
of the Russian Federation: Republic of Sakha
(Yakutia), Kamchatka Krai, Primorsky Krai,
Khabarovsk Krai, Amur Oblast, Magadan
Oblast, Sakhalin Oblast, Jewish Autonomous

Oblast, Chukotka Autonomous District)
and municipal districts (Khabarovsk Krai). The
constituent entities of the Russian Federation
in the Far East, with the exception of the
Khabarovsk Krai, were considered as integral
units. The territory of the Khabarovsk Krai
was divided into two parts during the territories’
allocation given the macroeconomic zoning
(see Fig. 4): a) the Northern part, b) the
Southern and Central part. The Northern part
includes Ayano-Maysky, Okhotsky and Tuguro-
Chumikansky municipal districts; the Southern
and Central parts —Amursky, Bikinsky,
Vaninsky, Verkhnebureinsky, Vyazemsky,
Komsomolsky, n.a. Lazo, Nanaysky, Niko-
laevsky, n.a. Polina Osipenko, Sovetsko-
Gavansky, Solnechny, Ulchsky and Khabarovsk
municipal districts of the region.

2 The program “AtteStat” was used, the connection
measure is the Manhattan distance, the analysis method is
King’s average connection method.
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Figure 3. Zone of gravitation of the constituent entities of the RF in the East of Russia to the Pacific Ocean
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The cluster analysis is conducted on the
basis of the indicators of development of
transport infrastructure, transport system and
the scale of foreign economic relations for 2018:
railways density (km per 10 thousand km?),

Economic and Social Changes: Facts, Trends, Forecast

Volume 12, Issue 6, 2019

auto-road’s (km per 1 thousand km?), inland
waterways’ density (km per 1 thousand km?),
the volume of cargo transportation by railway
transport® (million tons), the volume of cargo

3 Departure and arrival of cargo.

157



The Potential for Integration of the Transport Complex of the East of Russia into the International Market...

Figure 4. Macroeconomic areas of the Far East
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transportation by road transport (million tons),
cargo turnover of road transport (million t-km),
export (million US dollars), import (million
US dollars), the volume of exports (thousand
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tons), the volume of imports (thousand tons).
The official data of Rosstat and the Far Eastern
customs administration were used in the
calculations.
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Since we used the indicators of different
dimensions, they were normalized according
to the range of values before conducting the
clustering procedure [34]:

X = Xmin
X*= ————— |
Xmax — Xmin
where x* — normalized values of the indicator;
x — the original values;
x . — the minimum value of the indicator;

X, = the maximum value of the indicator.

Inclusion of export and import operations
of constituent entities of the Russian Federa-
tion in the Far East into the list of the analyzed
indicators modifies the previously obtained only
on the basis of parameters of transport networks
and evaluation of transport activity [35].

Analysis and explanation of the obtained
results

According to the results of the cluster
analysis on the territory of the Russian Far
East the five regions have been identified
(Fig. 5): region I — Republic of Sakha
(Yakutia), region II — Chukotka Autonomous
Okrug, Kamchatka Krai, Magadan Oblast and
the Northern part of Khabarovsk Krai; region
IIT — South-Central part of Khabarovsk Krai,
Amur Oblast and the Jewish Autonomous
Oblast; region IV — Sakhalin Oblast; region V —
Primorsky Krai. The transport characte-ristics
in the context of the obtained results of the Far
East Federal District regions’ clustering are
shown in 7ables 1, 2 and 3.

Let us consider the specifics of the selected
regions from the point of view of the characte-
ristics of the transportation system and potential
for integration into the transport market of the
North East Asia.

Within region I the largest share in the
transport structure is taken by the inland
waterway. This region includes the territory of
the Republic of Sakha (Yakutia), where much
of the traffic is traditionally performed by river
transport in the framework of the “Northern

Economic and Social Changes: Facts, Trends, Forecast

Volume 12, Issue 6, 2019

delivery” system*. However, in recent years,
the problems of rivers shallowing and the
development of surface transport infrastructure
alter the structure of transport operation
[36]. The most significant infrastructure
changes are associated with the completion of
the construction of railway Berkakit — Nizhny
Bestyakh in 2014 (area was in the mode of
temporary operation for freight traffic until
2018), as well as an active roads construction,
for the period of 2010-2018, the length of
public roads increased by 51.7%, which makes
up to 30.4 thousand kilometers®. Currently the
railroad in Yakutia is laid up to the Nizhny
Bestyakh station, the line connects the Baikal-
Amur railway with the right Bank of the Lena
river (the city of Yakutsk is located on the
opposite bank). 5.5 million tons of cargo had
been transported by means of the exploited
road section for 2018%. On the territory of
region I there is only one air checkpoint across
the state border in the city of Yakutsk.

The allocation of Yakutia in a separate
region seems reasonable. This constituent entity
of the Russian Federation is geographically
distant from the countries of the North East
Asia and, consequently, cannot be integrated
into the international transport market to the
same extent that the southern Far East regions
(region III, region V). However, large-scale
construction of roads and railways creates the
potential for the development of integration
relations of the Republic of Sakha (Yakutia).

The prospects of integration of region I
into the market of NEA transport services are
associated with the development of land

4 Northern delivery is a system of annual state measures
to provide the territories of the Far North of Siberia, the Far
East and the European part of Russia with basic vital goods
(primarily food and petroleum products) before the winter
season.

5 Length of communication routes and road infra-
structure. Rosstat. Available at: https://www.gks.ru/folder/
23455 (accessed: 09.10.2019).

¢ Website of JSC “Joint Stock Company “Railways of
Yakutia”. Available at: https://rw-y.ru/info/raskrinfo/ (accessed:
10/13/2019).
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Figure 5. Division of the Far East Federal District into regions taking into account transport and economic factors
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transport network and the increased use of Sakha (Yakutia). Thus, the current integration
the Northern sea route (NSR), a significant capabilities into the market of NEA transport
part of the Eastern section of which runs services for region I are low, however, there is
along the Northern borders of the Republic of considerable potential.
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Table 1. Characteristics of the transport networks of the allocated areas

Region Length of transport networks, km
Railways Roads Inland waterways
Region | 524.5 30353.0 7734.0
Region Il 0.0 7601.7 14171
Region Il 5575.8 29512.7 3437.0
Region IV 835.2 4987.6 0.0
Region V 1558.7 16811.2 222.0
Regions The density of transport networks
Railways, km per 10 thousand km? Roads, km per 1 thousand km? Inland waterways km on 1 thousand km?

Region | 1.7 98.4 25.1
Region Il 0.0 36.7 6.8
Region Il 72.8 385.4 449
Region IV 95.9 572.6 0.0
Region V 94.6 1020.7 13.5
* The length of inland waterways with guaranteed dimensions of a ship course was meant.
Calculated using: Transport. Rosstat. Available at: https://www.gks.EN/folder/23455 (accessed: 10.10.2019).

Table 2. Characteristics of transport operation and foreign economic relations of the allocated regions

) Transportation of cargo, min t Cargo turnover of road transport,
Region - .
Railway transport Road transport million ton-km

Region | 13.1 14.3 1934

Region Il 0.0 8.8 595

Region Il 91.5 48.3 1315

Region IV 2.1 8.8 362

Region V 119.4 18.2 1130

Calculated using: Transport. Rosstat. Available at: https://www.gks.EN/folder/23455 (accessed: 10.10.2019).

Table 3. Characteristic of foreign economic relations of the allocated areas

Region Export Import
thousand tons million US dollars thousand tons million US dollars
Region | 6202.8 4643.0 27.5 271.6
Region Il 4651.3 2384.4 84.6 248.0
Region Il 8669.6 2093.1 327.0 822.9
Region IV 40396.2 15272.7 117.5 690.4
Region V 6882.8 3439.9 2106.8 4131.8

Calculated using: Transport. Rosstat. Available at: https://www.gks.EN/folder/23455 (accessed: 10.10.2019).

For region II a key mode of transport is
waterway, used mainly for the organization of
intraregional transportation. Maritime trans-
port serves for cabotage and coastal passenger
transportation. River transport is used in the
organization of the “Northern delivery”.

Region II includes the territories of the
Russian Far East which are the least provided
with land transportation networks: Kamchatka
Kray, northern part of Khabarovsk Krai,
Magadan Oblast and Chukotka Autonomous
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Okrug. In these constituent entities of the
Russian Federation (territories) there are no
railways, the density of roads with hard surface
is very low — 2.7 km on 1 thousand km?. In the
absence of year-round roads, and given the
harsh climatic conditions the winter roads are
widely used’.

7 Roads of non-year-round functioning, for which snow
is compacted and leveled by graders; ice crossings are frozen on
rivers.
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Although region II includes nine operating
checkpoints across the state border of the
Russian Federation, they do not have a
significant influence on the integration
potential, because the five of them operate
on an irregular or seasonal basis. Only the
checkpoints in seaports of Magadan, Okhotsk,
and Petropavlovsk-Kamchatsky, and the air
crossing point of Petropavlovsk-Kamchatsky
are constantly operating.

The integration potential of the transport
system of region II from the point of view of
possibility of participation in the transport
market of the North East Asia is expected to
increase significantly when intensifying the
traffic along the NSR. In this case, the ports
of the constituent entities of the Russian
Federation included into region II can
become reference points in the organization
of the movement along the NSR and will be
used for communication centers allocation as
intermediate and repair bases, the points of
rescue units of the Ministry of Emergency
Situations of Russia, etc.

Region [1I represents the areas having
the most diversified transport infrastructure,
including in the framework of cross-border
interactions with the Asian region. Region III
includes Amur Oblast, Jewish Autonomous
Oblast and the central and southern parts
of Khabarovsk Krai, i.e. territories having a
developed land transportation network. The
transport of this region performs transit and
contact functions. The transit function means
that latitudinal trunk roads and railways run
through the region’s territories: the Trans-
Siberian and the Baikal-Amur Railways,
Federal highway “Amur”, through which the
transportation of goods from Eastern Siberia
to the markets of APR countries is performed.
The contact function implies that owing to the
edge position of these constituent entities of
the Russian Federation transport is intended
to serve external economic ties. This is
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facilitated by the presence of sections of the
state border with China (along the river) in
region III. To implement the contact function
within the boundaries of region III there are 14
checkpoints across the state border, including
five within the Amur Oblast, two in the Jewish
Autonomous Oblast and eight in the central and
southern parts of the Khabarovsk Krai. Half of
them (7 points) are mixed cargo and passenger
checkpoints, transporting by river in summer
and by cars on ice in winter.

The integration potential of region III will
increase in the future with the completion
of transport infrastructure of international
cooperation: the railway (Jewish Autonomous
Oblast) and automotive (Amur Oblast) bridges
between Russia and China, the completion of
which is planned in 2020/ Thus the integration
potential of region III in the transport market
of the North East Asia is significant, however,
the integration is likely to be limited to the
cooperation with China.

The allocation of the Sakhalin Oblast into
a separate region IV in the context of the
division is explained by a combination of a
poorly developed transport system and a
significant amount of foreign economic
relations (export, 89% of value export® are
made up by crude oil and LNG). There are six
checkpoints across the state border, including
five marine ones in region 1V.

The increase of the integration potential of
region IV is related to the implementation of
projects on transport infrastructure develop-
ment. Indeed, the ongoing reconstruction
of the railway network on Sakhalin island,
which began in 2003 (project completion in
2020), in conjunction with the program of
development of sea ports, airports and the
prospective construction of a transport crossing
to the mainland (bridge, dam or tunnel through

8 Foreign trade of the Sakhalin Oblast — 2018 / Far
Eastern Customs Administration. Available at: http://dvtu.
customs.ru/folder/147054 (accessed: 10/20/2019).
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the Nevelski strait), will greatly enhance the
capability of the transport system of region IV in
cooperation with the countries of the North
East Asia. Assuming positive externalities in the
longer term, the implementation of transport
connection of Sakhalin Island with the Islands
of the Japanese archipelago is possible.

Region Vincludes the territory of Primorsky
Krai. The territory is highly diversified by the
type of transport, it has an extensive network of
railways and roads, there are large transport hubs
of regional and national significance. Having
certain similarities with region III by the level of
development of transport infrastructure, it has
a high degree of implementation of integration
potential currently available.

Geographically this region is the area of the
outlet of the Trans-Siberian railway and a
number of Federal roads to the sea ports of the
Pacific coast: these are Vladivostok, Nakhodka,
Vostochny. By the end of 2018 the ports of
Primorsky Krai accounted for 70% of the
total volume of transportation by sea’ in the
Far Eastern Federal District. There are six
checkpoints across the state border of the
Russian Federation in the ports.

There are 15 checkpoints across the state
border in region V, including three railway
border checkpoints of the Russian Federation
with China and the DPRK: 1) Grodekovo
(RF) — Suifenhe (PRC); 2) Makhalino (RF) —
Hunchun (PRC); 3) Hasan (RF) — Tumangan
(DPRK) and five car border checkpoints.

Transport infrastructure of region V
continues to evolve. Having relatively high
current level, the prospects of integration of
region I into the transport complex of NEA
are high. There is integration potential is the
development of traffic via ITC “Primorye-1”
and “Primorye-2” using road, rail and sea
modes of transport.

® The volume of inter-port transportation of goods by
sea / EMISS. Available at: https://fedstat.ru/indicator/39233
(accessed: 10/20/2019).
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Dispute about the results

The conducted research extends the ideas
about the future scope of international transport
cooperation as a condition of general economic
integration in the area of the North-East Asia,
and complements the analytical framework
for the comparative analysis of the options of
design of the international transport system in
this region of the world.

The proposed zoning of the Far East is based
on the attempt of taking into account the level
of transport infrastructure development and the
scale of foreign economic interaction of the
constituent entities of the Russian Federation
as part of the Far East Federal District with the
countries of the North-East Asia. The obtained
results allow us to assess the current capabilities
of integration of the transport system of
the Far East into the international transport
market. The five regions allocated according to
the results of cluster analysis differ in both the
level of transport network development, and the
scale of transport activity and foreign economic
relations.

The presented zoning allows us to approach
the management of integration of the Far East
and the North-East Asia interactions differen-
tially and could serve as a basis for the formation
of a targeted incentive policy of the state [37].

Certainly, the research results can be refined
in the future. There are two possible directions
of the research development. First, a more
accurate division not tied to the constituent
entities of the Russian Federation may be done
in case we having more detailed information
on the characteristics of the Eastern regions’
transport system (e.g. in the context of
municipalities). Second, the future research
may be conducted taking into account not only
the current performance but also the ongoing/
planned projects of development of transport
system in Russia’s Eastern regions. This will
allow to understand the strategic vision for
integration better.
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