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Abstract. In our paper “Trends in Public Opinion Regarding the Effectiveness of Public Administration.
Presidential Cycles 2000—2021” published in the previous issue of the journal (December 2021), we
identified several critical internal and external challenges that accompany the process of establishing a
new Russian statehood and strengthening Russia’s geopolitical role in the context of the global historical
process — the transition from a unipolar to a multipolar world order. We identified the problem of poverty
as one of the main “sore spots”, citing expert opinions and official statistical data revealing its scale and
the complex nature of its implications. In the present article, we continue this topic and analyze in detail
the problem of poverty — its geopolitical significance, objective and subjective components, how the

' Vladimir Putin’s speech at a meeting with deputies of the State Duma of the eighth convocation. Official website of the RF
President. October 12, 2021. Available at: http://www.kremlin.ru/events/president/transcripts/66905
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dynamics of the standard of living and quality of life are perceived in various socio-demographic groups,

as well as the key reasons that, in our opinion, explain why poverty has been an acute problem for Russia

for more than a decade.

Key words: poverty, standard of living, subjective perception, “sixth column”, internal and external

challenges.

Throughout the entire period of Vladimir
Putin’s presidential terms, the process of formation
of a new post-Soviet Russian statehood has been
accompanied by a number of internal and external
challenges that restrain the development of Russia’s
geopolitical role in the context of the formation of a
multipolar world and pose risks of internal political
crises caused by the ineffectiveness of public
administration in a number of areas critical to the
country and society.

Some of these challenges (such as poverty,
inequality, transformation of the education system
into a service sector, modernization of the health
system, “stalling” national projects?) are connected,
first of all, with the quality of the ruling elites that
evolved in the post-Soviet period, or rather, with
the motives that they are guided by when making
certain managerial decisions.

It is worth noting that when we talk about
the “quality” of the post-Soviet ruling elites, we
mean, first of all, the bourgeois-liberal ideology
that has developed in this environment, which
determines the goals and interests that they are
guided by when making managerial decisions. It
is the ideology, and not just a set of unrelated and
chaotic motives.

Under the Constitution of the Russian Fede-
ration (including its new version, effective as of
2021) “no ideology may be established as the state
or obligatory ideology” (Article 13). However, as
some experts note, “ideology has existed in society
throughout the history of mankind... society cannot
live without ideology”, which means that Russia
has an ideology as well. It can be called a bourgeois
and liberal ideology, since it puts personal interests

“at the forefront”.

“In the early 1990s, our country officially
declared, through the Constitution, that it was a
state without an official ideology. But as already
mentioned, the point is that society cannot live
without ideology, because ideology is not just
an invention of communists. And this means that
Russia also has its own defining ideology. And it
is a bourgeois ideology, a liberal ideology in other
words. It determines everything in our life, from
education to culture.... And it is plain and simple:
in a competitive struggle (the vastness of this
conceptinourlife is evidenced even by the fact that
it has thoroughly entered even into education!) in
the market, you have to get as much money, i.e.

benefits, as possible’’s.

2 Ilyin V.A., Morev M.V. (2021). Trends in public opinion regarding the effectiveness of public administration. Presidential
cycles 2000—2021. Economic and Social Changes: Facts, Trends, Forecast, 14(6), 9—32.

3 Menshikov V.M. (Doctor of Sciences (Pedagogy), Professor, Head of the Department of Theology and Religious Studies
at Kursk State University; expert of the Kursk branch of the I1zborsk Club). Is it possible to create a modern national ideology for
Russia and how to do it? Zavtra. February 5, 2022. Available at: https://zavtra.ru/blogs/mozhno _li_i kak sozdat sovremennuyu_

obshenarodnuyu_ideologiyu_rossii
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The liberal bourgeois ideology of the ruling
elites is becoming the main factor in the ineffec-
tiveness of public administration, manifested in the
stalling of the implementation of publicly declared
national development goals (national projects), and
in high and stable levels of poverty and inequality;
all this creates risks to the legitimacy of the
current government at all levels (including the RF
President) in the assessments of public opinion.

Another group of problems that our country is
facing is of an external nature, connected with the
global, centuries-old historical confrontation between
the Anglo-Saxon and Eurasian civilizations. Its
aggravation accompanies the process of transition
from a unipolar to a multipolar world.

“The Big War unfolding before our eyes
is not just about a geopolitical confrontation,
redistribution of the spheres of influence or
ensuring national interests, but about something
much deeper and more important... this is a
confrontation between two civilizations... A
confrontation between the poles of reality -
between good and evil... Since the main players -
the United States and Russia - are powers with
strong weapons, this war concerns all the peoples
of the Earth”4.

Despite the fact that Russia has repeatedly
proven its leadership to the whole world in terms of
development of its military-industrial complex and
defense capability, the negative influence of external
factors is being spread, first of all, along a different,
“hybrid” line. It is expressed in the systemic and

complex attempts of the collective West to restrain

Russia’s development through economic sanctions,
whipping up anti-Russian sentiments in European
countries, harsh (sometimes exceeding the bounds
of decency) public rhetoric against Russia and
Vladimir Putin personally, the financing of certain
organizations and individuals representing the so-
called “fifth column”, etc.

“It is probably difficult to give a scientific
definition of where the opposition ends and the
“fifth column” begins... But still, the line between
the oppositionists and the “fifth column” is
internal; it is difficult to see it externally. What is
this line? An oppositionist, even a very tough one,
eventually fights to the end for the interests of
their homeland. And the “fifth column’’ consists
of those people who fulfill what is dictated by the
interests of another state, they are used as a tool

to achieve political goals that are alien to us’”.

Perhaps the most painful and tragic “method”
by which the West is trying to prevent its main
competitor (at least ideologically) from streng-
thening its geopolitical status includes attempts to
pit historically fraternal peoples against each other.
Sometimes these attempts are relatively successful
(as, for example, in the case of Georgia or Ukraine),
sometimes they are still unsuccessful (as in the case
of Belarus or Kazakhstan).

The tragedy of this method of conducting a
hybrid war on the part of the West lies not only in
the casualties, but also in the fact that once fraternal
peoples, united by a common culture, history,
kinship ties of their citizens, are actually become

4 Dugin A. About the fronts of the ongoing global war. September 26, 2017. Available at: http://ruspravda.info/Dugin-o-

frontah-idushchey-globalnoy-voyni-28987.html

5 Vladimir Putin’s big press conference, December 18, 2014. Official website of the RF President. Available at: http://www.

kremlin.ru/events/president/news/47250
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enemies; and this information and ideological
background is “zombifying” the living generations,
is transmitted to the following generations, leading
to the threat that historical ties may be lost forever.

“We understand that the threat to Kazakhstan’s
statehood that has arisen is not caused by
spontaneous protest actions over fuel prices, but
by the fact that destructive internal and external
forces have taken advantage of the situation...
At the same time, the elements of “Maidan”
technologies consisting in power and information
support for protests were actively used...

The events in Kazakhstan are not the first
and certainly not the last attempt of outside
interference in the internal affairs of our states...
And the measures taken by the CSTO have clearly
shown that we will not allow the situation to be
rocked at home and will not allow the scenarios
of the so-called color-coded revolutions to be

implemented”®.

By and large, in the historical confrontation
between Russia and the West, the latter has only two
“channels” of influence left: the “sixth column” and
the undermining of statehood in neighboring
countries.

V. Korovin (Director of the Center for Geopo-
litical Expertise): “The sixth column consists of the
bearers of liberal pro-Western ideology, who at the
same time wear the “friend of Putin” badge
and occupy some formal position in the state
system’”’.

At the same time, while “maniacally” (just as
the “consumer society” ideology “prescribes™)
pursuing their personal ambitions to preserve the
unipolar world, the world of “one sovereign”, the
key representatives of the Anglo-Saxon countries
ignore the security of the whole world.

“...what is a unipolar world?> No matter how
this term is prettified, it ultimately means only one
thing: it is one center of power, one center of force,
one center of decision-making. This is the world of
one master, one sovereign. And this is ultimately
disastrous not only for everyone who is within this
system, but also for the sovereign itself, because
the unipolar world is destroying the sovereign
from within...

For the modern world, the unipolar model is
not only unacceptable, but also impossible in
general. And not only because with sole leadership
in the modern — we emphasize it: in the modern
- world, neither military-political nor economic
resources will be enough. But what is even more
important: the model itself is not working,
since it is not and cannot be based on the moral
foundation of modern civilization”.

The gradual, but purposeful and steady
escalation of the international political situation
against the background of Russia’s futile attempts
to “make contact” suggests that the West is ready
to sacrifice all the foundations of global security
achieved by mankind since the Nuremberg trials
in order to revive a unipolar world and once again
single-handedly rule over what will remain after the
Big War that will somehow affect all countries and
lead to the formation of new laws of the world order.

¢ Vladimir Putin’s speech at the session of the Collective Security Council of the CSTO, January 10, 2022. Official website
of the RF President. Available at: http://www.kremlin.ru/events/president/news/67568

7 Trump’s victory: What will happen to the liberal “zoo” in Russia? Experts on what awaits the fifth and sixth columns
after Donald Trump’s victory. Available at: https://tsargrad.tv/articles/pobeda-trampa-chto-budet-s-liberalnym-zooparkom-v-

rossii_34288)

8 Vladimir Putin’s speech at the Munich Security Conference, February 10, 2007. Official website of the RF President. Available

at: http://www.kremlin.ru/events/president/transcripts/24034
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“At the end of 2021 - beginning of 2022, the
world information space faced a media campaign
unprecedented in its scale and sophistication, the
purpose of which was to convince the world
community that the Russian Federation was
preparing an invasion of the territory of Ukraine.

Thus, we can talk about the collusion of
Western governments and the media in order to
escalate artificial tension around Ukraine by
massive and coordinated stuffing of false
information to pursue their own geopolitical
interests, in particular, to distract attention from

their own aggressive actions’”.

Hence the growing tension in the global
situation, which has been observed over the past
years, and especially in recent months (which may
be due to a significant “blow” to the authority of
the United States after its “shameful flight”'° from
Afghanistan, called by experts “the biggest failure in
the history of NATO”!"),

The very fact that the RF President had to
introduce the term “red lines” into public rhetoric
(he did it in his Address to the Federal Assembly of
the Russian Federation on April 21, 2021) is most
suggestive.

And the way in which the context for the term
“red lines” was changing quite clearly reflects the
development dynamics of the entire international
political situation (Insert 1): first, the President
made transparent hints that in each particular case

“What was Putin’s message behind the “red
lines””? Obviously, it is not just a warning that any
attempt to expand NATO’s zone of influence to the
East, that is, to the post-Soviet or post-Imperial
(which is the same thing) territory, will face a
military response from Moscow. We are faced with
arefusal torecognize the strategic status quo that
has developed since the collapse of the USSR, as
well as questioning the legitimacy of the Baltic
states’ accession to NATO and the entire US policy
in the Eastern zone.

Vladimir Putin makes it clear: when we were
weak, you took advantage of our weakness and
took away what, according to historical logic,
belongs only to us, Russians; now we have come
to our senses, overcome liberal insanity and are
overcoming the treacherous — Western-inspired -
trends of the 1980s and 1990s inside Russia itself;
so we are now ready to conduct a full-fledged
dialogue from the position of strength”™.

Russia itself would determine where these “red
lines” were marked; then he made confident and
even irritated statements that with the expansion
of NATO to the East, Russia was “cheated, just
brazenly deceived”, and therefore not Russia, but
the West should provide security guarantees, and
“immediately, now”; and eventually there emerged
official draft documents of the Russian Foreign
Ministry on ensuring legal security guarantees from
the United States and NATO, which the West called
no less than “Putin’s ultimatum™"3,

® Examples of publications of a large-scale disinformation campaign by Western media promoting the thesis of Russia’s
allegedly impending invasion of Ukraine. Official website of the RF Ministry of Foreign Affairs. February 11, 2022. Available at:
https://www.mid.ru/ru/press_service/publikacii-i-oproverzenia/oproverzenial /nedostovernie-publikacii/1798160/

10 Kozin V. (Corresponding member of the Academy of Military Science of Russia and Corresponding Member of the Russian
Academy of Natural Sciences). The USA and NATO: An escape unworthy of the great powers. Available at: https://zvezdaweekly.

ru/news/2021921333-QCBBW.htmll

' The biggest failure in the history of NATO: International reaction to the events in Afghanistan. Vesti. August 16, 2021.

Available at: https://www.vesti.ru/article/2601284

12 Dugin A. Putin integrates the post-Soviet space from Ukraine to Kazakhstan with a chord of decisive actions. Voronezh
independent socio-political portal “Chetyre pera”. Available at: http://4pera.com/news/feysbuchnye truth/aleksandr dugin_putin
integriruet _postsovetskoe prostranstvo_ot_ukrainy do_kazakhstana akkordom_resh/

13 “Putin’s ultimatum”: What will NATO’s reckless scheme in Ukraine turn out for the world? Available at: https://www.ntv.

ru/novosti/2648130/
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In the context of increasing international
political tension, a special role belongs to the
internal situation in the countries that are key
players in the foreign policy arena. Their economic,
technological, moral, etc. situation has an impact
not only on their own national security, but also
the security of the whole world. As for Russia, its
“main enemy” on this “internal front” was quite
clearly defined (actually recognized) by Vladimir
Putin who said that “the low average income of our
citizens, of millions of people, is our main enemy, a
threat to steady development and our demographic
future” !,

2000: “We must certainly continue our efforts
to decrease the number of people with incomes
below the subsistence level, eradicate poverty,
decreasing its level and the number of low-income
people, which is a threat for the stability and unity
of our society as it denigrates people”™.

2021: “The fight against poverty is a clear
priority. We regularly discuss this issue, which is
directly connected to our response to the demo-

graphic challenge’.

However, according to experts, poverty is a
relative concept that has both an objective and a
subjective side, which makes it difficult to
objectively assess not only poverty itself, but also its
complex implications. The increase in the standard
of living and quality of life causes a corresponding
increase in the level of claims and needs, and
this introduces a contradiction between objective

indicators of poverty and its subjective perception
for the general population.

L. Ovcharova (Director of the Institute for
Social Policy, HSE University): “Poverty is a relative
phenomenon in time and space. There are always
several definitions of poverty. In the scientific
mainstream of the twenty-first century, it is a
combination of several criteria of poverty. Itis one
thing when there is less money than the subsistence
level ... and it is another thing when there are
enough resources for survival, but consumption is
significantly lower than the prevailing consumption

standard in the country”".

In the context of our analysis (poverty as a factor
contributing to national security in the context of
the escalation of the current geopolitical
confrontation and the longer historical process
of confrontation between Eurasian and Western
civilizations), it is the subjective perception of
poverty that is of primary importance, since it
determines the nature of public sentiment, the
internal state of society.

“In the “competition” between subjective
and objective assessments of people’s well-
being, subjective indicators are still of primary
significance ... objective indicators are a kind of
limiter that does not allow for the development of
a situation in which a high level of life satisfaction
is combined with low objective indicators of well-
being’”®.

14 Vladimir Putin’s speech at a meeting with deputies of the State Duma of the eighth convocation. Official website of the RF
President. October 12, 2021. Available at: http://www.kremlin.ru/events/president/transcripts/66905

15 Vladimir Putin’s speech at the plenary session of the 17th Congress of United Russia, December 23, 2017. Official website
of the RF President. Available at: http://www.kremlin.ru/events/president/news/56478

' RF President’s speech at the Meeting of the Council for Strategic Development and National Projects, December 15,
2021. Official website of the RF President. Available at: http://www.kremlin.ru/events/president/transcripts/67366

17 Poverty is a threat to the quality of economic growth (materials of an interview with L. Ovcharova, Director of the Institute
for Social Policy, HSE University). Ekspert. July 15, 2019. Available at: https://expert.ru/expert/2019/29/bednost---ugroza-

kachestvu-ekonomicheskogo-rosta/

18 Zubets A.N. (Doctor of Sciences (Economics), Director of the Institute of Socio-Economic Research of the Financial
University under the Government of the Russian Federation) (2020). Russian and International Approaches to Measuring the Quality

of Life. Moscow. Pp. 14—15.
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Analyzing the position of Russia in the inter-
national arena, domestic experts' (based on the
theoretical approaches of E. Fromm and the
research by R. Inglehart) say that our country is:

v" first, among the relatively poor states
(annual incomes are less than 10 thousand US
dollars), in contrast to China (10—13 thousand
US dollars), the U.S., Germany and the UK (13
thousand US dollars and more);

v' second, among the states focused on
“being” rather than “having”, or, in other words,
on the “value of self-realization” rather than “accu-
mulation of material wealth”?,

Thus, among the key countries (such as the
USA, China, Germany, the UK) Russia is the only
one that does not have a high standard of living and
does not put material security above everything
else; this is confirmed by the results of sociological
studies, which clearly demonstrate how socio-
cultural, spiritual and moral, ideological, rather
than material and consumer, aspects of life are
important for Russians. For example, in 2014, when
Crimea and Sevastopol became part of the Russian
Federation in the context of a political crisis that
broke out in Ukraine, the level of approval of the
President of the Russian Federation (according

to VCIOM) literally soared from 63.1 to 81.4%
compared to 2013; although during the same period
the share of Russians who considered inflation in
the country to be “very high” increased from 57
to 59%?', and the proportion of those who believe
that if they lose their job, it would be difficult or
impossible for them to find another one of equal
value increased from 45 to 47%? (Tab. 1).

According to the data of a regional monitoring
conducted by WOIRC RAS, the share of positive
assessments of the President’s work in 2014
compared to 2013 increased from 55.3 to 64.1%,
but at the same time the proportion of those who
subjectively classify themselves as “poor and
extremely poor” increased from 47 to 49%; the
share of those who had enough money “for food,
at best” increased from 32.4 to 33.5%; the share of
those who believe that “the next 12 months will be
bad for Russia’s economy” increased from 24.9 to
27.7% (See Tab. 1).

We have but to add that, according to official
statistics, 2014 has not brought any significant
positive changes to the dynamics of national living
standards: the share of people living below the
poverty line in 2014, compared with 2013, increased
from 10.8 to 11.3%, or by almost a million people?.

¥ Poduzov A.A., Yazykova V.S. (2021). On the ratio of the level of material security and the subjective quality of human life.

Problemy prognozirovaniya, 5.

20 Scientists describe the countries focused on “being” and those focused on “having” as follows: speaking about “having” and

“being”, Fromm does not use the ordinary meanings of these words, rather, he speaks about two main types of value orientations
of an individual, two ways of human existence in the world. A person with an orientation toward “having” treats the world as an
owner would treat their own property. Whereas, when focusing on “being”, one considers the latter as the opposite of possession:
it means love of life, the desire to live not only for oneself, and genuine involvement in the world. In our opinion, this concept
can be interpreted as an idea of a wide range of options for the meaning of human life and the content of its quality in modern
society, a spectrum that is limited on one side by a person’s full aspiration to accumulate material wealth, and on the other is
completely focused on the values of self-realization, that is, on the full disclosure of one’s own personal potential” (Source:
Poduzov A.A., Yazykova V.S. (2021). On the ratio of the level of material security and the subjective quality of human life. Problemy
prognozirovaniya, 5, 90).

2l The wording of the question “How would you assess the price increase (inflation) over the last month or two?”

(One answer, % of respondents). Answer option: “Inflation is very high”. Source: Inflation perception Indices. Official website
of VCIOM. Available at: https://wciom.ru/ratings/indeksy-vosprijatija-infljacii

22 The wording of the question “If you lose your job, do you think it will be easy for you to find an equivalent job?” (Closed
question, one answer, % of those who work). Answer options: “I think I will be able to find an equivalent job only with great
difficulty”, “I think it is almost impossible”. Source: Employment index. Official website of VCIOM. Available at: https://wciom.
ru/ratings/indeks-trudoustroistva

23 Federal State Statistics Service. Available at: https://rosstat.gov.ru/storage/mediabank/urov_51g.doc
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Table 1. Dynamics of public opinion assessments regarding the RF President’s work
and respondents’ own financial situation in 2013-2014, % of respondents

Answer option (population group) 2013 2014 Dynamics (+/-), 2014 to
2013, p.p.
VCIOM data (for the Russian Federation)
The level of approval of the RF President’s work 63.1 81.4 +18
The proportion of those who consider inflation in the country to be “very high” 57.0 59.0 +2
The proportion of those who believe that in case of job loss it will be difficult or
: . . i 45.0 47.0 +2
impossible for them to find another, equivalent one
VoIRC RAS monitoring data (for the Vologda Oblast)
The level of approval of the RF President’s work 55.3 64.1 +9
The proportlon” of those who subjectively classify themselves as “poor and 46.9 49.1 0
extremely poor
The proportion of those who have “just enough money to buy food” 324 33.5 +1
The_ proportion of”those who believe that “the next 12 months will be bad for the 249 977 3
national economy

Thus, in 2014, in the wake of a patriotic upsurge
due to the events of the “Crimean spring”, the
support for the head of state increased significantly,
although there were no economic prerequisites
for it. This is the important role of the subjective,
non-material factor that influences the state of
Russian society and places our country among the
countries focused on “being” rather than “having”
(according to the classification of A.A. Poduzov and
V.S. Yazykova).

A similar effect (a significant increase in support
for the head of state in the absence of any tangible
positive changes in the dynamics of the standard of
living and quality of life) could be expected in 2018,
when Vladimir Putin delivered his Address to the
Federal Assembly of the Russian Federation, in
which he outlined the general vector of Russia’s
immediate development prospects — “to achieve a
real breakthrough in improving the quality of life”2*.
However, in fact, it turned out that the support
for the head of state even decreased (from 83.5 to
71.0% according to VCIOM and from 67.3 to 66.4%
according to VOIRC RAS), which was mainly due to

people’s negative perception of the pension reform
that had been announced in June 2018.

Nevertheless, we should note that placing Russia
among the countries oriented toward “being” rather than
“having” is still quite conditional; it is necessary, first of
all, to compare different societies at the international
level, to understand the deep differences between societies
of different states, with different histories, cultural and
religious features, mentality, etc. we mean that it does
not negate the fact that Russians expect a dynamic
development of the standard of living and quality of
life and an increase in the availability of conditions for
ensuring and improving material well-being.

Experts from Boston Consulting Group (BCG),
an international consulting company, having analy-
zed the motives of consumers in 18 countries, came
to the conclusion that the top five key motives of
Russians’ consumer behavior include “a desire
to keep in touch with their cultural and historical
heritage”, and in this respect our country is truly
unique, since in other countries (including the USA,
China, Germany, the UK, etc.) such motives were not
found?®. But at the same time, the researchers note:

24 Presidential Address to the Federal Assembly of the Russian Federation, March 1, 2018. Official website of the RF President.
Available at: http://www.kremlin.ru/events/president/news/56957

% The study involved 18 markets that account for about 60% of the world’s population, and 40,000 respondents from Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Mexico, Nigeria, Russia, Saudi Arabia, South Africa, the
UAE, the United Kingdom and the United States. Available at: https://news.rambler.ru/sociology/47731693/?utm_content=news_

media&utm_medium=read_more&utm_source=copylink
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“Although Russian consumers have a completely
different way of thinking than those in the United
States, their needs, for luxury goods, for example,
are surprisingly similar”?°. Moreover, Russians place
the importance of “being an individual” on the top
among the key motives of consumer behavior, which
was not the case in any other country in the world.
Even in the USA, buyers’ main motive turned out to
be “a preference for communication with a narrow
circle of closest friends”.

One way or another, with all the specific and
general features of Russia, the processes taking
place in Russia are similar to those in other key
countries. According to the World Bank’s regular
assessments, “since the early 1990s, the proportion
of the world’s population living below the absolute
poverty line (1.9 US dollars per day) has decreased
from 35 to 8.4%”?. Due to the growing living
standards during the 21st century (7ab. 2) the World
Bank has to revise the absolute poverty line from

Table 2. The proportion of the population below the poverty line in some countries of the world, %

Country Poverty line* | 1999 | 2002 | 2005 | 2008 | 2010 | 2012 | 2016 z(l)){gigﬂzcgo(zt/ p)p '
(1417'?2 Lrjust?les) 45 1.1 0.8 0.1 0.1 0.0 0.0 -1.1
Russia (24?;'2 Lrjusb[:es) 16.8 6.6 45 0.9 0.8 0.5 0.4 -6.2
(42%.i l:qu[?eS) 43.4 26.2 18.5 7.3 5.6 4.3 41 -22.1
(1417'.92 Lrjustﬁes) 4.5 317 18.5 14.9 11.2 6.5 0.5 -31.2
China (243;'3 lrJqu[?es) 68.4 57.7 43.2 347 28.6 20.2 54 -52.3
( - Lrjust?les) 889 | 806 | 705 | 607 | 535 | 444 | 240 566
(1417'% Lrjust?les) 0.7 0.7 1.0 1.0 1.0 1.0 1.0 +0.3
USA (2437'2 Lrjustﬁes) 0.7 1.0 1.2 1.2 1.2 1.2 1.2 +0.2
(42%.i LrJqu[Tes) 1.2 15 1.5 1.7 1.7 1.7 1.7 +0.2
(1417'% LrJuStRes) no data 0.0 0.0 0.2 0.0 0.0 0.0 0.0
Germany (243;3 lrJuStlyjles) no data 0.0 0.0 0.2 0.2 0.0 0.2 +0.2
( - Lrjust?les) nodata| 02 | 02 | 02 | 02 | 02 | 05 403
(1417'_92 LrJuStI)JIes) 0.2 0.2 0.5 0.3 0.1 0.2 0.2 0.0
UK (249;2 l:ustﬁes) 0.5 0.5 0.8 0.5 0.3 0.2 0.3 -0.2
(4256..51 LrJuStﬁes) 1.0 0.7 1.2 1.0 0.7 0.6 0.5 -0.2
* Calculations in rubles are given at the US dollar exchange rate as of February 1, 2022.
Source: World Bank. Available at: https://data.worldbank.org/indicator?tab=all

2% Comment by Patrick Witschi, associate director in Singapore for Boston Consulting Group and one of the authors of the
study. Dulneva M. Analysts have found similarities between Russians and Americans in the love of luxury. Forbes. December 9,
2021. Available at: https://www.forbes.ru/society /448981 -analitiki-nasli-shodstvo-mezdu-rossianami-i-amerikancami-v-lubvi-

k-roskosi

27 Kosyrev D.E. (orientalist scholar, journalist, political commentator for RIA-novosti). Back to poverty: The World Bank is
sad, China is full of optimism. October 18, 2020. Available at: https://ria.ru/20201018/bednost-1580259778.html?in=t
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time to time (it has been 1.9 US dollars per day
since 2015%).

However, according to Rosstat data, in fact,
since Dmitry Medvedev’s presidential term (that
coincided with the 2008 global financial crisis) there
have been no positive changes in the dynamics of
the poverty level. Despite the fact that, in general,
during Vladimir Putin’s presidential terms the share
of Russians with incomes below the subsistence
level has almost halved (from 25 to 12% of the total
population, or from 37 to 18 million people; Fig. 1),
since the 2008—2011 period, this indicator has
remained stable (12%, or 18 million people).

The presented dynamics of official statistics are
confirmed by the findings of sociological studies.

“By the time of the current [2021] April
Presidential Address, the number of the registered
poor was 18 million people. But it is a rosy picture
painted by Rosstat. Experts, criticizing official
statistics for changing the calculation parameters
and embellishing the datain favor of the authorities,
name higher figures. Surveys of independent
sociological groups indicate that only 25% of our
fellow citizens believe that their incomes are above
the necessary minimum’’?.

Thus, based on the results of all-Russian surveys
that help to identify a minimum set of household
furniture and appliances that a Russian family
requires so as to have a normal standard of living®,

Figure 1. Russia’s population with monetary incomes below the subsistence level (average annual data)
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| —— million people —e— % of the total number |

Source: Rosstat. Available at: https:/rosstat.gov.ru/storage/mediabank/urov_51g.doc

2 From 2008 to 2015, the poverty line was 1.25 USD. Source: How the World Bank assesses the level of poverty. TASS-DOSYE.
January 15, 2020. Available at: https://tass.ru/info/7525997

» Kostikov V. (Head of the “AiF” strategic planning center). At least they don’t wear bast shoes. Why has the problem of
poverty so alarmed the authorities? Argumenty i fakty. April 28, 2021. Available at: https://aif.ru/politics/russia/horosho_chto_
ne_v_laptyah pochemu problema_ bednosti_tak vstrevozhila_vlast

3 ¢« in the course of the research, we identified a number of durable items that the vast majority of Russians possesses and
which this majority currently recognizes as absolutely necessary for a normal standard of living. According to the results of the
research, the standard set includes six items: a refrigerator (1.3% of respondents did not have it as of March 2003), a color TV
(5.4% of respondents did not have it), a carpet or a palace (6.7% of respondents), as well as a washing machine, a vacuum cleaner
and a set of furniture (from 14.9% to 17.9%). This means that if a Russian family does not have these items, then its standard of
living is really low. The absence of two or more of the above items (first of all, a refrigerator and a TV) means that the family is
poor” (Source: Davydova N.M., Popova I.P., Tikhonova N.E. (2004). The index of living standards and the stratification model
of Russian society. Sotsiologicheskiye issledovaniya, 6, 120—130).
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and also using our own accumulated database of
the public opinion monitoring®', we analyzed the
changes in the number of people within the three
groups identified according to the level of provision
of industrial goods and real estate?.

Trends in the number of people within these
groups are obvious (Fig. 2): over the period from
2005 to 2021, the share of people who possess all
the goods listed in the survey (including such

expensive things as a computer, motor vehicle,
and apartment) increased from 22 to 35%; the
proportion of those who have only the minimum
necessities decreased from 46 to 43%:; the
share of those who do not have two or more
things even from a minimal set (although this
does not mean that such people do not have,
for example, a computer or a car) decreased
from 32 to 22%.

Figure 2. Dynamics of the level of provision of industrial goods and real estate (VoIRC RAS data), % of respondents
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31 The monitoring is held since 1996 once every two months 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 volume of the sample is 1,500 people 18 years of age and older.
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 adult inhabitants of the Vologda Oblast. The method of the survey is a questionnaire poll by place of residence of
respondents. Sampling error does not exceed 3%.

32 The conditionality of the designated categories is due to the fact that during the monitoring of public opinion, representatives
of the so-called “social bottom” and, conversely, people who can be classified as “super-rich” are not interviewed.

The wording of the question is “How would you assess your family’s need for industrial goods, real estate?” Answer options:
“We have them in a sufficient amount”, “There is no need in them”.

Three groups were formed according to the level of provision of items from the minimum set (refrigerator, TV, washing
machine, vacuum cleaner, furniture and since 2009 — cell phone):

Group 1 — do not have two or more items from the set;

Group 2 — have all items from the set;

Group 3 — have all items from the set, and also have a car, an apartment, and a computer.

The answer option “cell phone” has been added to the standard set since 2009. According to Rosstat, it was in 2009 that the
number of mobile communication devices per thousand people stopped growing, that is, the number of their owners reached a
certain “plateau”, and we considered this “point” as the moment when the cell phone ceased to be a luxury item, and became a
means of communication accessible to the vast majority of citizens.
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Thus, the information obtained (even despite its
conditionality and methodological limitations)
reflects the following general trend registered
according to the official statistics indicated above:
the standard of living (financial security) as a whole
has been increasing over a significant period of
time (2005—2021), alongside a virtually complete
“stalling” of its dynamics in the 2010s. Thus, over
the past eight years (from 2013 to 2021), the share of
representatives of group 1 increased by 6 p.p. (from
16 t0 22%); group 3 — decreased by 2 p.p. (from 37
to 35%); group 2 — decreased by 4 p.p. (from 47 to
43%).

It is noteworthy that we observe similar
dynamics in the subjective perception regarding the

relevance of such problems as inflation and low
standard of living in the estimates of the population.
The severity of these problems as a whole has
increased over the period from 2000 to 2021,
primarily due to negative changes in public opinion
over the past 13 years.

In 2000—2004 the share of people who note the
relevance of the problem of inflation and poverty
decreased (by 5 p.p., from 45 to 40%, and by 18
p-p., from 51 to 33%, respectively), while their share
has not actually changed since 2008 (55—60 and
40-50%, respectively; Tab. 3).

The results of sociological findings also indicate
that the socio-demographic portrait of poverty has
expanded during Vladimir Putin’s presidential terms.

Table 3. Ten most pressing issues of concern to the population*

| 1999 2000 2004 2008 2012 2018 2021
ssue

% Rank % Rank % Rank % Rank % Rank % Rank % Rank
Inflation 54.5 2 447 2 39.5 1 56.3 1 55.3 1 53.7 1 62.3 1
Lowstandard of | 574 | 4 | 508 | 1 |08 | 4 |414| 2 |432| 2 |511] 2 |s23]| 2
living, poverty
Stratification of
the population into | 21.3 9 2717 7 30.8 5 31.4 4 37.5 3 359 3 31.9 3
poor and rich
Housing provision,
low housing 11.8 14 16.8 9 231 9 36.3 3 28.6 4 23.5 4 255 4
affordability
Economic
instability, 396 | 4 | 201 | 6 | 148 | 13 | 170 | 10 |65 11 | 225| 6 | 23| 5
shutdown of
enterprises
Social insecurity 325 34.4 4 28.7 6 24.8 7 22.3 8 19.9 22.2
Political instability 21.9 8 16.0 10 8.7 17 7.8 15 11.2 16 | 23.1 20.5
High crime rate,
insecurity from 334 | 5 369 | 3 |[342| 3 |284| 5 |255| 6 |190]| 10 |200]| 8
criminality,
hooliganism
Unavailability of
healthcare, poor | 45 4 | 43 | 146 | 13 | 240 | 8 | 158 | 11 | 185 | 9 |157 | 10 | 188 | 9
quality of medical
services
Corruption, bribery | 14.8 11 154 11 18.7 10 17.5 9 19.8 9 21.9 7 17.7 10
* Ranked according to the data as of 2021. In total, 23 issues appear in the survey.
Source: VoIRC RAS public opinion monitoring.
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To reflect this process, we examined socio-
demographic features of the population groups
identified according to self-assessment of income
level and social self-identification, the two criteria
in the public opinion monitoring. At that, the
former criterion more objectively reflects the
actual situation, which follows from the calculation
methodology?’.

The data obtained suggest that the socio-
demographic portrait of low-income population
groups has not changed significantly during
Vladimir Putin’s presidential terms: as in the early

Certain “risk groups”, according to the average
annual data for the period from 2000—2003 to
2018—2021, showed tangible positive shifts. For
example, among people who classify themselves as
least affluent, the proportion of women decreased
by 8 p.p. (from 62 to 54%), the proportion of people
with secondary education decreased by 9 p.p. (from
5410 45%); the proportion of persons aged under 30
decreased by 7 p.p. (from 26 to 19%; Tab. 4).

However, there is much more data that allows us
to conclude that the socio-demographic portrait of
the group of the bottom 20% has expanded due to the

2000s, they still include mainly women, middle-
aged people (30—55 years old), people with
secondary and incomplete secondary education,

inclusion of other categories of population in it.
During the period under consideration (from
2000—2003 to 2018—2021), other categories: men

inhabitants of districts, and childless respondents.  (+8 p.p., from 38 to 46%), persons aged over 55

Table 4. Socio-demographic portrait of the bottom 20% group (the proportion of those
who consider themselves “bottom 20%”"), % of respondents)

Presidential terms (average annual data) Dynamics (+/-), p.p.
Population group 1998- 2000- 2004 2008- 2012- 2018- 2018-2021
1999 2003 2007 2011 2017 2021 to 2000-2003

Sex
Men 39.9 38.1 426 M7 42.7 46.3 +8
Women 60.1 61.9 57.5 58.3 57.4 53.8 -8

Age
Under 30 24.4 25.9 24.4 27.7 22.6 19.0 -7
30-55 60.6 54.9 485 51.3 54.9 56.7 +2
Over 55 15.1 19.2 27.1 21.0 22.4 24.3 +5

Education

Sjgg;‘g:g and incomplete 51.2 53.8 57.0 496 49.3 445 9
Secondary vocational 35.3 33.6 30.1 35.0 34.1 38.7 +5
El'gt']‘:rr and incomplete 135 126 12.9 15.4 16.5 16.8 +4

3 Self-assessment of one’s own income: the “bottom 20%”, “middle 60%” and “top 20%” groups are identified according
to Vologda Oblast inhabitants’ subjective assessments of their monthly income (the wording of the question “Would you calculate
the actual average monthly income per member of your family for the last month?”).

Social self-identification: based on the answer to the question “Which category do you belong to, in your opinion?” there
are groups of people who classify themselves as “rich”, “people with average income”, “poor” and “extremely poor”. Since the
share of the “rich” and “extremely poor” is very small, these four groups are combined in pairs (“rich and with average income”,
“poor and extremely poor”) for a more objective interpretation of the data.

A variety of factors can influence people’s subjective identification with the “poor and extremely poor” or “people with
average income” (comparing their current financial situation with the crisis of the 1990s; comparing their wealth with the wealth
of, for example, a more affluent neighbor; comparing the standard of living in Russia and in the West (information about which
is becoming more and more accessible thanks to the Internet); regular information from the media about the excess profits of
celebrities and officials, the amount of bribes, etc.). When distributing population groups according to self-assessment of income
level, we consider only the figure that the respondent indicated when describing the level of their own monthly income.

Economic and Social Changes: Facts, Trends, Forecast Volume 15, Issue 1, 2022 23



Nationwide Poverty — “a Threat to Steady Development and Our Demographic Future”

End of Table 4
Presidential terms (average annual data) Dynamics (+/-), p.p.
Population group 1998~ 2000~ 2004- 2008~ 2012- 2018~ 2018-2021
1999 2003 2007 2011 2017 2021 to 2000-2003
Territory
Vologda 17.5 16.1 13.4 14.3 14.6 12.4 -4
Cherepovets 8.5 7.9 10.2 8.9 104 12.6 +5
Districts 741 76.0 76.4 76.8 751 75.1 -1
Number of minor children in the family
No children 33.9 39.4 48.7 474 43.6 443 +5
1 child 33.1 31.6 28.8 294 30.0 24.5 -7
2 children 25.0 23.1 19.5 20.0 22.0 23.6 +1
3 and more children 8.2 59 3.0 3.3 44 7.6 +2

(+5 p.p., from 19 to 24%), persons with secondary
vocational and higher education (+4—5 p.p., from
34 to 39%), and residents of Cherepovets (+5 p.p.,
from 8 to 13%; see Tab. 4) “came much closer” to
these “traditional” groups of “poverty”.

Having analyzed the dynamics of the average

annual data on social self-identification, we can

draw the following main conclusion: in 2018—2021,
in almost all groups, about half of the citizens (45—
50%. and in some categories even more) considered

themselves to be “poor and extremely poor” (the

only exceptions are persons who, according to self-
estimates of income, belong to the top 20% in the
region; 7Tab. 5). Although we cannot but note a
number of positive aspects, for example, the fact
that during Vladimir Putin’s presidential terms,
people in most socio-demographic strata began to
identify themselves with the “poor and extremely
poor” less often (in the Vologda Oblast in general,
their share decreased by 7 p.p., from 55 up to 48%),

Table 5. Socio-demographic portrait of the “poor and extremely poor” group (proportion of
those who consider themselves “poor and extremely poor”), % of respondents

Presidential terms (average annual data) Dynarril)u[:)s (+)
Population group 1998- | 2000- | 2004~ | 2008 | 2012- | 2018- 2018-2021
1999 2003 2007 2011 2017 2021 t0 2000-2003
Sex
Men 63.1 50.8 47.7 42.8 46.8 46.1 -5
Women 68.7 57.9 52.2 46.1 48.8 48.6 -9
Age
Under 30 56.6 414 39.9 36.9 43.0 445 +3
30-55 67.0 56.0 48.3 442 47.5 453 -1
Over 55 73.2 67.6 62.7 52.1 51.8 51.6 -16
Education
g:ccg;'g:g and incomplete 70.8 60.3 58.7 52.3 55.9 55.0 5
Secondary vocational 66.4 56.1 494 46.6 47.6 449 -11
Higher and incomplete higher 58.9 46.6 414 34.1 39.9 42.9 -4
Income groups
Bottom 20% 83.9 70.9 68.2 62.6 68.4 63.8 -7
Middle 60% 711 60.8 54.1 48.8 49.9 50.7 -10
Top 20% 40.5 30.0 22.2 18.7 24.8 27.3 -3
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End of Table 5
Presidential terms (average annual data) Dynan‘ll%s (+-),
Population group 1998 | 2000- | 2004- | 2008- | 2012- | 2018- 2018-2021
1999 2003 2007 2011 2017 2021 to 2000-2003
Territory
Vologda 66.7 57.7 44.3 44.8 48.2 44.2 -13
Cherepovets 59.3 48.7 38.2 33.9 414 50.9 +2
Districts 69.4 56.9 58.7 49.9 51.2 47.4 -9
Oblast 66.3 54.9 50.2 44.6 47.9 47.5 -7
Number of minor children in the family

No children 52.2 55.5 60.7 63.1 60.5 60.7 +5
1 child 28.9 29.2 26.5 23.7 24.2 211 -8
2 children 154 13.2 11.3 11.8 13.1 14.9 +2
3 and more children 3.5 2.1 1.5 1.5 2.1 3.3 +1

with the exception of persons under the age of 30
and childless persons: the proportion of the “poor
and extremely poor” among them increased by
4—5 p.p. (from 41 to 45% and from 56 to 61%,
respectively).

In addition, over the past period, various
population groups have significantly levelled off
according to the criterion of relating themselves to
the category of the “poor and extremely poor”.
Moreover, it happened not by increasing the share
of those who had not previously referred themselves
to the category of the “poor and extremely poor”,
but due to fact that the share of those who in the
early 2000s made up the bulk of the “poor and
extremely poor” has decreased at a greater pace:
these are people who assess their own income level
as low (by 2018—2021, their share among the “poor
and extremely poor” has decreased by 7 p.p., from
71 to 64%), and persons aged over 55 (by 16 p.p.,
from 68 to 52%).

Thus, we can draw two conclusions from the
sociological data presented above.

First, the absence of positive dynamic changes
in reducing the level of poverty has a psychological
effect and is reflected, among other things, in the
increasing urgency of the problem of people’s
negative perception of the dynamics of the standard
of living and quality of life.

Economic and Social Changes: Facts, Trends, Forecast

Second, at present we are talking not only about
the fact that almost half of the inhabitants consider
themselves “poor and extremely poor”, but also
about the fact that over the past 20 years the socio-
demographic portrait of poverty has become more
diverse; poverty has “taken root” in those strata of
Russian society, whose representatives previously
did not consider themselves poor (men, people with
secondary vocational and higher education).

However, the main threat of poverty lies in the
fact that its subjective perception becomes the main
factor that has a complex psychological impact on
people’s assessment of various aspects of life: their
daily emotional state, attitude toward the work of
authorities, toward the general state of affairs in the
country, toward their own future and the future of
their children.

Having analyzed the dynamics of the average
annual data of the socio-demographic portrait for
the periods of presidential terms according to the
key indicators of public opinion monitoring, we
came to the conclusion that the negative assessment
is given most often by people who, according to self-
assessment of their income, belong to the category
of the bottom 20%. In this case, the key monitoring
parameters are as follows:

1. The level of approval of the work of the RF

President (as the one who takes personal
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responsibility for the state of affairs in the country
(Vladimir Putin spoke about this during his first
inauguration) and governs the country and the

Vladimir Putin (a speech at his first inauguration
on May 7, 2000): “I understand that | have taken
on a great responsibility, and | know that in Russia
the head of state has always been and will always
be the person who is responsible for everything in
the country”’34.

public administration system via the “hands-on
approach”, and finally, as a person who enjoys
people’s exceptional trust, compared to all other
government institutions and political leaders).

2. Social mood (one of the most representa-

tive indicators reflecting people’s emotional and
psychological well-being in everyday life).
3. Protest potential (not just reflecting people’s

attitude toward the living conditions in the country
(region, locality), but showing how ready they are
to take part in protest actions, that is, their
willingness to move from value judgments to
concrete actions).

4. Stock of patience® (another indicator that

reflects people’s psychological perception of the
present, living conditions in the country, in one’s
personal life).

5. Consumer sentiment index (an integral

indicator characterizing people’s forecasts regarding
the prospects for development of the economic

situation in the country and their personal financial
situation; it reflects respondents’ attitude not only
toward the dynamics of the standard of living and
quality of life, but also toward the psychological
perception of the future).

6. Confidence/lack of confidence in the future
(an indicator that characterizes people’s general
psychological perception of their “tomorrow”, the
future of their children, which basically depends to
a great extent on their perception of “today” and is
its reflection).

Thus, from the total number of indicators
presented in the monitoring, we selected those that
most representatively reflect people’s perception of
the state of affairs in the country (/nsert 2), their
present (Insert 3) and future (Insert 4). The results
of the study show that according to all the above
criteria, those Vologda Oblast inhabitants who belong
to the category of the bottom 20% according to self-
assessment of their income, most often express
negative judgments, compared with representatives
of other socio-demographic groups.

The dynamics of statistical data, the results of
foreign and Russian studies, the information we
received during sociological surveys conducted at
the regional level since the mid-1990s — all this
indicates that the problem of poverty remains urgent
and it is becoming even more acute, despite the fact
that in general “Russians are now living a better life,
in any case, compared to the turbulent 1990s and
the 2000s”7.

3% Vladimir Putin’s inaugural speech on May 7, 2000. Moskovskie novosti. May 7, 2012. Available at: https://www.mn.ru/

blogs/blog_reference/80928

3 Unlike the protest potential, the stock of patience reflects only people’s attitude toward the situation in the country and
in their personal life (The wording of the question “In your opinion, which of the following statements describes the current
situation most accurately?”, answer options: “Everything is not so bad, and life is livable”; “Life is hard, but we can endure it”;
“It is already impossible to bear such plight”; “I find it difficult to answer”).

The protest potential implies not just an attitude, but the implementation of concrete behavior. It is formed by respondents who
answered the question “What are you ready to do to protect your interests?” as follows: “I will take part in a rally, a demonstration”;
“I will participate in strikes, protest actions”; “If necessary, I will take up arms, man the barricades”.

3 The language of poverty. How has the standard of living of Russians changed in 20 years?: Transcript of the broadcast of the
program “Big Country” on the OTR channel, February 15, 2020. Experts: K. Kalachey, political scientist, head of the “Political
Expert Group”, and D. Zavorotny, head of the Center for Economic Strategies. Available at: https://otr-online.ru/programmy/
bolshaya-strana/yazyk-bednosti-kak-izmenilsya-uroven-zhizni-rossiyan-za-20-let-41337.html
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Nationwide Poverty — “a Threat to Steady Development and Our Demographic Future”

There have been no noticeable changes in the
dynamics of the number of people living below the
poverty line since 2008; poverty (according to the
findings of our research) is “taking root” in the
structure of Russian society and is affecting more
social strata (according to our surveys — men,
people over 55, people with secondary vocational
education); finally, the subjective perceptions of
poverty and the dynamics of its change become key
factors determining people’s social perception of the
surrounding reality, living conditions, assessment of
the work of the authorities, one’s own present and
future.

“The most amazing thing is that now (unlike
the mid-2000s), when you study poverty in Russia,
you no longer feel either shock or surprise. And this
indifference is dangerous, as it characterizes
the usual social depression. There is no surprise,
because not only the poor are poor in Russia,

almost all of Russia is poor”’s7.

Thus, the problem is not so much poverty in itself
as its complex implications that affect the state of
public consciousness and behavior.

But the problem of poverty also lies in the fact
that the fight against it is in direct contradiction with
the interests of the part of the ruling elites, which
experts call the “sixth column” and which focuses
primarily on personal enrichment, which in fact
means personal use of national resources.

We should bear in mind that Russia has already
witnessed the time when the ineffectiveness of the
fight against poverty eventually led to the collapse of
statehood.

“Governmental policy in any sphere of life of
the country’s citizens is the actions of PEOPLE
working in the power structures... Naturally,
performance indicators, as well as the ways to
achieve them, depend on how these people
perceive what is “good” and what is “bad”. That
is, the actions of people working in government
agencies are based on a set of views and ideas,
according to which they perceive and evaluate
their attitude toward reality and other people.
In other words, actions are based on a certain
ideology.

The existing ideology and the corresponding
economic policy have caused a long-term decline
in the welfare of the majority of households in
Russia. And if the ideology is not changed, then

this trend will continue’’3é.

Thus, according to some experts, it was not the
collapse of the Soviet ideology, but the long process
of “fermentation” of the Soviet nomenclature,
when the motives gradually shifted from public
(national) to personal interests, which became the
main reason why the USSR collapsed. And only
after this process reached a certain “boiling point”,
it became necessary to dismantle the ideology;
and this process was carried out by the elites as
rapidly and peremptorily as some reforms that
clearly contradict the interests of the majority of
the population continue to be implemented today
(“monetization of benefits” (2005), reform of the
Russian Academy of Sciences (2013), pension
reform (2018)).

37 An unpromising people (editorial). Ekspert. July 15, 2019. Available at: https://expert.ru/expert/2019/29/neperspektivnyij-

narod/

3% Mokiy M.S. (2021). Economic policy and ideology in modern Russia: Status and prospects. Economics of Contemporary

Russia, 3, 77-87.
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“The transition to capitalism began with the
decisive dismantling of ideology and the institutions
associated with it. In retrospect, in many people
who feel nostalgic about the USSR, this created
an idealistic illusion that it was the rejection of
ideological dogmas that caused the collapse of
the system, but in reality (in strict accordance with
Marx’s theory) the situation was quite the opposite.
The evolution of the system urged the ruling circles
to get rid of the shackles of ideology’’3.

This trajectory, which led to the collapse of the
USSR (as experts note), still exists today. Perhaps
this is the major reason that explains why poverty
remains our “main enemy” and why publicly
stated goals and objectives aimed at alleviating it, in
practice, turn into revisions of the deadlines for the
implementation of plans and calculation methods;
or relevant indicators “quietly” disappear from the
national development goals (as it happened with the
task of Russia’s joining the top five countries with
the highest level of economic development: this task
no longer appears in national projects after their
revision in 2020).

“In fact, the trajectory of development that
Russia has been following up to the present time

was fully formed in the late Soviet years’4°.

In fact, when Vladimir Putin named poverty the
“main enemy” of the backbone of a new post-Soviet

statehood he was building, he simultaneously

declared “war” on the “sixth column”, which is
quite logical after his decisions actually weakened
the “fifth column”, as well as with the support of
the Mishustin Government, in which, according
to experts, “the work on the modernization of the
economy and public administration is system-wide,
comprehensive and is already bearing fruits”*'.

“It is fundamentally important that the
Mishustin Government was able to turn the
solution of current problems into the first step
toward solving strategic problems aimed at
institutional changes, increasing the flexibility and
effectiveness of public administration in order to
address two fundamental tasks: economic growth
that promotes the achievement of national
development goals, and economic adaptability
that promotes sustainability. Traditionally, multi-
level tasks and plans have been fused into a
single structured system, which is a model of the
basic principles of state planning, redesigned for
the needs and conditions of a modern, digital
economy.

The unified plan for achieving national
development goals for the period up to 2024
and for the planned period up to 2030 integrates
the short-term task of returning to sustainable
economic growth and growth of people’s incomes
and the long-term task of achieving the above-
mentioned tasks in a rapidly changing external

environment in a “post-COVID” world*”.

¥ Kagarlitsky B. From the conscientious nomenclature — to the bourgeois oligarchy. Ekspert. December 20, 2021. Available
at: https://expert.ru/expert/2022/01/ot-sovestlivoy-nomenklatury-k-burzhuaznomu-oligarkhatu/

4 Tbidem.

4 Delyagin M. Two years of “sturm und drang”: The silent success of the Mishustin Government. Available at: https://
universe-tss.su/main/politika/russia/106824-mihail-deljagin-dva-goda-buri-i-natiska-molchalivyj-uspeh-pravitelstva-mishustina.

html.
4 Tbidem.
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“Mishustin’s important achievement (and here
we can talk about his personal achievement)
consists in the transition to a situation in which
government leaders realized their personal
responsibility for the orders they received.
Indeed, the time of responsibility has not yet
come, but even the information that appears in
the public field suggests that all members of the
government are seriously concerned about the
results of their work. Someone will say that this
is a normal situation, but those who were familiar
with the actual performance of the government
know that for many years officials had no real
responsibility”43.

Thus, the main task that the head of state and
his inner circle are facing now is to make the fight
against poverty a lively and dynamic process
noticeable by all the strata (and not only by socially
vulnerable ones); it can be done only through tough

“...the greatness of the state does not consist
in its vast territory and global military-political
influence; rather, it consists in ensuring that all
Russians have a high standard of living that
corresponds to our vast natural and human
wealth”44,

decisions that would limit the “appetites” of the
“sixth column”.

Today, this issue, which determines the degree
of legitimacy of the government and the conditions
for progressive historical development initiated by
the President in the 2000s, is of key importance not
only for Russia. It is a matter of a larger, historical
significance, since it primarily determines the
security of the “rear” in the context of an extremely
tense international situation and the civilizational
confrontation between Russia and the West, which

is entering the next phase of turbulence.
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Abstract. The article examines the features of interactions between Russian scientific organizations and
universities and foreign scientists. Despite the effort to collect and compile data on different types of
international interactions between scientists, Russian academic literature does not pay sufficient attention
to the activities of foreign scientists working in Russia. Therefore, the purpose of the study is to close the
gaps in scientific knowledge connected to the research on academic mobility including identification
of types and features of interactions between Russian scientific organizations and foreign scientists, to
discover the connection between academic mobility and productivity of scientists, and to improve methods
of arrangement for the data related to the status and performance of the academia. To accomplish this
goal, we propose a methodology for monitoring the interaction of Russian organizations with foreign
scientists. We carry out the monitoring taking into account the priorities formulated in the Strategy of
Scientific and Technological Development of the Russian Federation (hereinafter — STD Strategy of
Russia). The monitoring provided the data about the quantity of foreign scientists, who visited Russian
scientific organizations and higher education institutionsin 2018 and 2019, the statistics on the distribution
of foreign scientists working in Russia by age groups, by scientific fields, by types of interaction, and
by Russian regions. The following issues require thorough consideration: the choice of parameters for
assessing the work of educational and scientific organizations and the need to take into account priorities
of STD Strategy of Russia for monitoring and evaluating the interaction between Russian organizations
and foreign scientists, the presence or absence of stable links between the mobility of scientists and their
scientific productivity, the absence and fragmentation of data on foreign scientists working in Russia, and
flaws in the methods for collecting and monitoring such data. The methodology has been tested using
data from previous surveys. Following the test, we propose specific steps for improving data collection
on broad participation of Russia in global science processes. The obtained results can be used by private
and state organizations, including the management of higher education organizations, heads of scientific
organizations (scientific departments), which will serve as the basis for accurate positioning of Russia on
the world map of scientific and technological cooperation.

Key words: circulation of scientific personnel, researchers, international academic mobility, monitoring,
international scientific and technological cooperation.
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Introduction

Academic mobility is important for countries
seeking to prove themselves in the international
arena, it is the key to many of the challenges facing
states. These include gaining and maintaining the
status of a scientific power, raising and maintaining
the level of research, and internationally disse-
minating own achievements, such as research,
technology, and equipment.

In order to formulate science policy, it is
important to understand the movement of migration
flows, migration trends depending on age, fields of
science, and scientific organizations. However,
the study of academic mobility is a complex task,
and researchers are faced with insufficient and
incomplete information, or the inability to process
the bodies that may contain this information (e.g.,
scholarly summaries). With dramatic changes
in lifestyles and ways of interacting, there is an
increasing demand for research on a large number
of parameters.

It is necessary to analyze the features of
cooperation of Russian universities and scientific
organizations with foreign scientists, which would
allow assessing systematically the state and
performance of the field of science, technology and
innovation, changes in research areas in accordance
with the priorities of scientific and technological
development of the Russian Federation, due to the
features of interaction of Russian organizations with
foreign scientists.

Defining the nature, features and problems of
interaction between Russian organizations and
foreign scientists and developing specific measures
for a broader participation of Russia in global
processes in science are also relevant because in the
era of globalization the successful development of
universities and scientific organizations is directly
linked to their positioning in the international
arena. The level of involvement in international
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academic exchange is one of the important
parameters for assessing the activities of educational
and scientific organizations. Universities with
leading positions in the world-famous QS World
University Rankings and THE World University
Rankings invite a significant number of foreign
specialists. Thus, the assessment of mobility is
associated, among other things, with the perfor-
mance of organizations, which is important for
various rankings of scientific and educational
organizations.

Extent of prior research

The Scientific and Technological Development
Strategy of the Russian Federation (hereinafter —
STD Strategy of Russia) contains the principle of
effective interaction of scientific organizations
with various groups, including the international
community! (paragraph 34d). An indicator of
effective interaction can be the increased scientific
productivity of a researcher, but there are different
views in the foreign literature on the impact of
mobility of scientists on scientific productivity.
According to some authors, the advantages of
attracting foreign specialists are their research
orientation? (Welch, 1997) and high productivity
(Dostie, Leger, 2009; Azoulay et al., 2011; Dubois
et al., 2014; Halevi et al., 2016). Others find no
connection between the mobility of scientists
and their productivity (Bolli, Schlipfer, 2015).
Thus, examining data on the mobility of Swedish
scientists, O. Ejermo, C. Fasio, and J. Kallstrom
conclude that the effects of mobility depend largely
on the scientific field (Ejermo et al., 2019). Thus,

' Scientific and Technological Development Strategy
of the Russian Federation (approved by Presidential Decree
No. 642, dated December 1, 2016). SPS “Konsul’tantPlyus”.

2 Industry Canada. International mobility of highly skilled
workers: A synthesis of key findings and policy implications of
the Skills Research Initiative. 2008. Available at: http://www.
ic.gc.ca/epic/site/eas-aes.nsf/en/h_ra01877e.html
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any analysis of the effectiveness of interactions with
foreign scientists requires consideration of particular
interactions and their features.

However, identifying the features of interactions
with foreign scientists becomes a difficult task
because of the paucity of information on the
interactions and movement of scientists in the
world. (Gahungu, 2011; Gomez et al., 2020). Open
statistical information on scientists invited from
abroad to Russia (D’yachenko et al., 2017), which is
collected as part of the monitoring conducted by the
Ministry of Science and Higher Education of the
Russian Federation: Monitoring the performance
of scientific organizations® and Monitoring the
effectiveness of higher education organizations,
according to the team of authors from the HSE
University, is fragmentary.

Based on the results of a 2019 international study
on the migration of all scientists from the Web of
Science Core Collection database for 2008—2015,
we have not yet been able to get a deep understanding
of migration flows, their directions, and the causes of
migration (Robinson-Garsia et al., 2019).

Partially filling the gaps in statistical data and
tracing the migration patterns of scientists allow
studies of migration of representatives of both
individual organizations (Koksharov, Agarkov,
2018) and industries (D’yachenko, 2017; Yurevich,
Aushkap, 2018; Antoshchuk, Ledeneva, 2019). In
the paper on attraction of highly qualified foreign
specialists to Russian universities, B.V. Zheleznev
and A.V. Melikyan come to the conclusion that there
are rather facilitated procedures for employment of
foreign citizens in Russia, but point to the problem
of lack of coverage of issues related to activities of
foreign scientists in the Russian scientific literature
(Zheleznev, Melikyan, 2012). Studies of foreign
specialists working in Russia usually deal with the

3 Available at: https://www.sciencemon.ru/
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practices of attracting foreign specialists to certain
universities in the country* (Zheleznev, Melikyan,
2012; Drugova et al., 2016).

Types of international scientific and techni-
cal cooperation (hereinafter — ISTC) are diverse.
K.A. Zadumkin and S.V. Terebova divide them into
two large groups — commercial and non-
commercial (Zadumkin and Terebova, 2009),
which are not limited to the circulation of scientific
personnel. The researchers suggest evaluating
the effectiveness of other types of ISTC, such as
joint preparation of publications by scientists
and specialists, participation in international
conferences, symposia, etc.

The first attempt to collect and summarize data
on the types of interaction of foreign scientists was
made in 2019 by the Ministry of Education and
Science of Russia with the participation of RIEPL.
The study involved 441 organizations that interac-
ted with foreign scientists in 2018. The following
information was obtained and summarized:
age groups of scientists, their research interests
correlated with the priorities of STD Strategy of
Russia, the countries from which scientists came,
the main areas of interaction, and the Russian
organizations that attracted the largest number of
foreigners’.

Thus, the processes of interaction of foreign
scientists with Russian organizations are observed
by Russian and foreign researchers, but require
systematic and further comprehension. In our
opinion, in order to improve the quality of
ongoing research, information should be collected

4 International Academic Recruitment at NR TSU:
Current  State and  Prospects for Development:
Analytical Report. Available at: http:// innomap.tsu.ru/
UploadFiles/13017.pdf (accessed: July 21, 2021).

5 Trubnikov G.V. et al. (2019). Interaction of Russian
scientific organizations and educational institutions of higher
education with foreign scientists in 2018. Moscow: IMG Print.
Available at: https://riep.ru/activity/publications/drugie-
izdaniya/676162/ (accessed: July 21, 2021).
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using special techniques, which can improve the
efficiency of its processing and interpretation. In
our case, this is reflected in the methodology for
monitoring the interaction of Russian organizations
with foreign scientists, which consists of four areas,
generally representing an algorithm for obtaining
and processing results.

Research methods

In 2020, the Ministry of Education and Science
of the Russian Federation and RIEPL conducted
the second monitoring of interaction between
Russian scientific organizations and institutions
of higher education with foreign scientists®. A
total of 976 Russian organizations participated in
the monitoring, including 499 organizations that
provided information on interaction with foreign
scientists in 2019, of which 162 organizations
provided facilities of their research infrastructure for
use by foreign specialists’ (Zolotarev et al., 2019).
Regional branches of organizations in the study
were counted as separate organizations. In total,
data on 13,722 scientists were obtained in the course
of the monitoring.

The algorithm for obtaining and processing
the results includes four directions. Such a division
is conditional, but at the same time problem-
oriented, allowing to fully systematize the survey
materials by fields of science, directions and
geographical features of interaction, priorities of
the STD Strategy of Russia, provision of access to

the research infrastructure, etc. (Fig. 1, 2).

¢ On June 25, 2020, letter MN-13/1076 was sent to
Russian scientific organizations and educational institutions of
higher education, as well as to the Joint Institute for Nuclear
Research with a request to provide information on interaction
with foreign scientists and on use by foreign scientists of
Russian research infrastructure facilities (centers of collective
use, unique scientific installations, scientific collections,
research fleet, megascience facilities) in 2019 by July 10, 2020.

7 I’'ina LE. et al. (2020). Interaction of Russian
scientific organizations and educational institutions of
higher education with foreign scientists in 2019. Moscow:
IMG Print. Available at: https://riep.ru/activity/publications/
drugie-izdaniya,/2065562/ (accessed: July 21, 2021).
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In the first direction, data are presented on the
age groups of foreign scientists, their research
interests and directions of interaction with Russian
scientific organizations and universities. Based on
where they came from (EU countries, Asia or North
and South America) we assessed some regional
features of interaction. The results of the analysis in
this area present the most general information on
cooperation with foreign scientists and can be used
for strategic planning in the scientific and technical
field.

The second direction is devoted to the
generalization of data on the geographical basis:
from which countries scientists came and in which
organizations, the research interests of scientists
broken down by the country from which they came
and the federal districts visited, the age of scientists
broken down by their country. The analysis
identifies the regions and organizations that use
the most successful engagement strategies, which
can be used to develop strategies for other regions.
Also, the data obtained characterize scientific ties
between Russia and foreign countries and can be
useful for agencies.

In the third direction, data on various scientific
specialties correlated with the priorities outlined in
the STD Strategy of Russia were compared in
terms of the countries from which foreign scientists
came. The results of the analysis can be used to
assess the implementation of the STD Strategy of
Russia.

The fourth direction presents organizations
that interacted with foreign scientists in 2019,
analyzes information on the stay of foreign
scientists in Russia to use research infrastructure
facilities, tools to attract foreign scientists to work
at Russian infrastructure facilities, as well as data
on providing access of Russian researchers to
foreign research infrastructure facilities. The tools
for attracting foreign scientists to work at the

Economic and Social Changes: Facts, Trends, Forecast
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facilities of the Russian research infrastructure
were evaluated, and the facilities themselves
were presented broken down by field of science.
In total, we obtained data on 4,518 scientists
who worked at Russian research infrastructure
facilities in 162 Russian organizations, broken
down by duration of their stay in Russia and
the countries from which they arrived. For the
purposes of the study, the research infrastructure
facilities include research equipment sharing
centers, unique scientific installations, scientific
collections, the research fleet, and megascience
facilities. The results of the analysis in this
direction can be used to develop a concept for
the promotion of Russian infrastructure facilities
abroad.

Monitoring results and their interpretation

The results of monitoring the interaction of
scientific organizations with foreign scientists will

be presented by stages in accordance with the
methodology under consideration.

General lines of analysis

In 2020, the number of Russian organizations
that provided information on interaction with
foreign scientists increased by 58 units (499
versus 441 in 2019). The number of foreign
scientists about whom information was provided
increased significantly. First of all, this happened
because in 2020 data were received from large
organizations that did not participate in the
2019 survey, such as the HSE University, Ural
Federal University (UrFU), and Kazan Federal
University (KFU).

In 2018 and 2019, mostly established scientists
aged 40—60 came to Russia. The proportion of
young scientists under 39 years old in 2019 was 26%,
while the proportion of older scientists over 60 years
old was 15% (Fig. 3).

Figure 3. Distribution of foreign scientists by age group, %

2019

| OUp to39yearsold [@40-60yearsold EOQver 60 years old

@ No data I

Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and
institutions of higher education with foreign scientists in 2018 and 2019.
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Most young foreign specialists came to the
organizations of the Siberian Federal District. Thus,
34% of all foreign scientists who visited Siberian
scientific organizations and universities were in the
age group under 39 years old. The proportion of
young scientists among Chinese researchers was

especially high: about 39% of all scientists who
came to Russia from China in 2019 were under 39
years old.

Younger and older scientists generally have
lower mobility rates, but this trend does not apply
to scientists coming from Asia (Fig. 4).

Figure 4. Distribution of foreign scientists by affiliation and age groups, %

European Union

24 18

scientists

Asia

4,957
scientists

’

o
W'

North and South America

19

1,086
scientists

24

36

o

@ Upto39yearsold m40-60 yearsold mOver 60 yearsold No data

Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and
institutions of higher education with foreign scientists in 2019.
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Young scientists from Asia are much more
mobile than their colleagues from other regions,
while scientists over the age of 60 came to Russia
quite rarely, which can be explained both by the
higher level of foreign language skills among
young researchers and by national characteristics,
such as the state’s priority support for foreign trips
and foreign employment for young scientists.

In 2019, the first place in the number of foreign
scientists who came to Russia was occupied by
representatives of natural sciences, the second
and the third by representatives of social sciences
and humanities, respectively (7ab. 1). Represen-
tatives of engineering sciences occupied only the
fourth position.

We should note that the increase in the number
of foreign scientists representing the natural sciences
is partially explained by the fact that the Joint
Institute for Nuclear Research (JINR), a major
international intergovernmental organization based
in Dubna (Moscow Oblast) that conducts research
in physics, took part in the monitoring in addition
to the Russian organizations themselves.

The most common formats of interaction
between Russian organizations and foreign scientists
are international scientific conferences and joint
research projects. Thus, more than 40% of all
foreign scientists who came to Russia in 2019

participated in international scientific conferences,
panel discussions, symposia and scientific schools
(as organizers or invited speakers). Almost one-
third of all foreign specialists who came to Russian
research organizations and universities participated
in joint international research projects with their
Russian colleagues (Fig. 5).

Representatives of the humanities are less often
involved in joint international research than
scientists from other fields. This is due to the
specifics of the research process in this field of
science. The humanities are not characterized by
the formation of large scientific collaborations;
research is much more often carried out by
individual scientists.

For foreign specialists in the social sciences,
giving short lecture series and holding workshops is
more common as a format of interaction with
Russian research organizations and universities than
for representatives of other sciences.

The main interaction form for foreign scientists
representing natural and exact sciences is
participation in joint international research projects
(including all research projects conducted by
JINR).

At the same time, such a format of interaction
with Russian scientific organizations and univer-

sities as joint research projects and long-term

Table 1. Distribution of foreign scientists by field of science (OECD broad classification)

Field of science 2018 2019
Natural and exact sciences 2,635 5,981
Social sciences 1,028 2,302
Humanities 785 2,161
Engineering sciences 1,204 1,985
Medical sciences 247 727
Agricultural sciences 240 265
No field specified 2,868 301
Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and institutions of
higher education with foreign scientists in 2018 and 2019.
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Figure 5. Directions of interaction realized by foreign scientists with Russian scientific
organizations and educational institutions of higher education, units

Participation, organization and holding of scientific conferences
Joint research projects
Other forms of cooperation*
Giving short lecture series, holding workshops
Long-term employment E Rt
Providing an access to research infrustructure
Supervision of Russian graduate and postgraduate students
Internship at a Russian organization-
Participation in expert and advisory councils, boards, committees, etc.
Inviting Russian researchers for internships abroad

Creation of joint laboratories (centers)

| 5,845
233
| 4,334

jul 238
1,477

H 149
1,357

153

@ Number of scientists

@ Number of organisations

* Other forms of cooperation include study visits, visits to conduct negotiations on possible cooperation, discuss working

issues, etc.

Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and

institutions of higher education with foreign scientists in 2019.

employment is more typical for foreign specialists
representing engineering sciences.

Foreign scientists representing medical sciences
came more often to learn about and work at Russian
infrastructure facilities or to provide Russian spe-
cialists with the access to research infrastructure
facilities abroad (e.g., biomedical databases).

Such a form of interaction as long-term
employment in Russian research organizations and
universities is less typical for foreign scientists
representing agricultural sciences. However, since
relatively few foreign agricultural scientists visited
Russian organizations in 2019, this may be a

statistical error.
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It was revealed that more than 40% of foreign
scientists who came to Russia in 2019 interacted
with scientific organizations and universities in the
Central Federal District, about 20% — with organi-
zations of the Northwestern Federal District.

Geography of interaction between Russian
scientific organizations and educational institutions
of higher education and foreign scientists

The regional landscape of interaction between
Russian organizations and foreign scientists by
federal district is shown in Figure 6.

Thus, the majority of foreign scientists in all
federal districts, except for the North Caucasian
and Central districts, were representatives of

Economic and Social Changes: Facts, Trends, Forecast
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Figure 6. Regional landscape of interaction between Russian organizations and foreign
scientists in the context of federal districts of the Russian Federation

Northwestern Federal
District

Ural Federal District

Central Federal
District

Southern Federal
District

Volga Federal District

North Caucasian
Federal District

Far Eastern Federal
District

Siberian Federal
District

Number of foreign scientists who visited Russian scientific

organizations and universities in 2019

Number of Russian scientific organizations and universities
visited by foreign scientists in 2019

Top 3 countries, which scientists
visited Russian scientific
organizations and universities

Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and

institutions of higher education with foreign scientists in 2019.

China, but certain regional specifics can be traced.
For example, in the Northwestern Federal District
the top three include representatives of Finland, in
the North Caucasus — Armenia and Azerbaijan,
and in the Far East — Japan and South Korea. In
total, scientists representing 133 countries visited
Russian scientific organizations and universities
in 2019.

Primarily, those foreign scientists who interacted
in 2019 with scientific organizations and universities
in the corresponding federal districts specialized
in the natural sciences (Fig. 7). The exception is
the Southern Federal District, where more than

50% of the visiting foreign scientists turned out

Economic and Social Changes: Facts, Trends, Forecast
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to be representatives of the humanities (mostly
philologists). Representatives of engineering
sciences more often chose to visit organizations
in the Northwestern and Siberian federal districts,
while those dealing with social sciences chose the
North Caucasian, Far Eastern, and Central federal
districts.

A comparison of the data from the 2019 and
2020 surveys shows that there are strong scientific
ties with the EU and Asian countries: the number
of scientists who visited Russian scientific orga-
nizations and universities remains consistently
high, despite the difficult situation with Russia’s
international relations. At the same time, scientific
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Figure 7. Scientific specialization of federal districts of the Russian Federation according to the 2019 monitoring, %
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Source: own compilation.

contacts with the countries of North and South

America do not cease, but remain limited (7ab. 2).

Table 2. Number of foreign scientists who
came to Russia in 2018-2019, people

Region 2018 2019
EU 3,864 5,732
Asia 2,962 4,957
North and South America 717 1,086
gr?éjrlljtrzligsr.]:f other regions 1464 1947
Total 9,007 13,722

Source: own compilation.

In 2019, China ranked first in the rating of
countries by the number of scientists coming to

Russia (Tab. 3). This may be due to the geographical

proximity of Russia and China, as well as their

extensive scientific and technological cooperation,
including within BRICS.
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Table 3. Top 10 countries from which
foreign scientists came in 2019

Country Numbgr
of scientists

China* 1,903
Germany 1,512
USA 794
France 709
Kazakhstan 698
Belarus 680
Italy 515
Poland 476
Japan 472
UK 448
Other countries 5,515
Total 13,722
* Hereinafter the data are for China excluding Taiwan.
Source: own compilation.

Young Chinese scientists under 39 years old
were particularly active in interacting with

Economic and Social Changes: Facts, Trends, Forecast




THEORETICAL AND METHODOLOGICAL ISSUES

Vasilyeva I.N., Pokrovsky D.S., Demidov A.V,, ...

Russian scientific institutions and universities.
Among middle-aged foreign scientists, Chinese
researchers also ranked first, while among the
elderly, researchers from Europe and the United
States dominated, including in the age group over
60, the majority of visiting specialists were from
Germany.

Active interaction with scientists from China
and Germany develops within the framework of
joint years of scientific and technical cooperation.
Thus, the Russian-German year of scientific and
educational partnerships (2018—2020) was opened
in 2018. In 2020, the years of Russian-Chinese
science and technology and innovation cooperation
were opened (2020—2021).

Comparison of the data of the two surveys
allows identifying features related to the scientific
specialization of the foreign scientists who visited
Russia. For example, many scientists from EU
countries were representatives of the social sciences
and humanities, from Asia — engineering sciences, and
from North and South America — humanities (Fig. §).

The natural sciences are one of the few scientific
fields in which Germany retained the leading
position in the number of foreign scientists coming
to Russia in 2019 (Fig. 9). In the social sciences and
humanities, the large proportion of specialists come
from the United States. At the same time, there was
a noticeable decrease in the number of scientists

from Ukraine.

Figure 8. Foreign scientists who visited Russia, by field of science, people
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Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and
institutions of higher education with foreign scientists in 2018 and 2019.
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Figure 9. Leading countries in the number of foreign scientists who came to Russia,
representatives of the natural and exact sciences, people
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Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and
institutions of higher education with foreign scientists in 2018 and 2019.

Distribution of foreign scientists by priority
directions of scientific and technological develop-
ment of the Russian Federation

Most foreign scientists whose areas of research
interest fall within Priority A of the STD Strategy of
Russia mostly came in 2019 to participate in
international scientific conferences. Thus, one
of the largest events that attracted a significant
number of foreign specialists in this area was
the international conference “Mechanisms and
Nonlinear Problems of Nucleation and Growth of
Crystals and Thin Films” (MGCTF’19) organi-
zed by Institute for Problems in Mechanical
Engineering RAS in Saint Petersburg in July 2019,
which was attended by over 70 foreign scientists.

The leaders in attracting foreign researchers in
this area in 2019 were SPbPU (330 people), HSE Uni-
versity (308 people), and ETU “LETI” (108 people).

Most foreign scientists whose areas of research

interest fall within Priority B came to Russia in
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2019 to participate in international scientific
conferences. Thus, the 5th International Workshop
on Heat/Mass Transfer Advances for Energy
Conservation and Pollution Control (IWHT2019)
was held in Novosibirsk on August 13—16, 2019
with more than 100 foreign experts, including
98 representatives of Chinese universities and
scientific organizations.

The leaders in attracting foreign scientists in this
area in 2019 were IT SB RAS (149 people), Perm
State University (138 people) and the Karelian
Research Center RAS (106 people).

In 2019, more than 220 foreign specialists came
to Russia to conduct medical research (Priority B)
in various areas. Russian medical scientists from
Sechenov University, Almazov National Medical
Research Centre, and the Northern State Medical
University cooperated especially actively with
their foreign colleagues. Sechenov University and

Almazov National Medical Research Centre are
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the initiators of the creation of world-class scientific
centers performing research and development on the
priority of scientific and technological development
(WCRC Digital biodesign and personalized
healthcare and WCRC for Personalized Medicine).

According to Priority C, cooperation with
Russia’s closest partners in the Eurasian Union,
the republics of Belarus and Kazakhstan, is actively
developing. Among the main formats of interaction
are participation in international conferences and
exchange of experience (including mastering
skills in advanced research: microbial technology
systems, development of microbial fertilizer
production). In 2019, a large group consisted
of representatives of such organizations as the
Institute of Economic Geography (China),
L.N. Gumilyov Eurasian National University
(Kazakhstan), and SPC NAS of Belarus for
Agricultural Mechanization (Belarus).

Priority D includes many diverse disciplines:
physics, economics, biology, etc., so the formats of

interaction within it were very diverse. Most of the

foreign physicists who came to Russia in 2019
worked at JINR or participated in conferences
organized at the Budker Institute of Nuclear
Physics SB RAS. The main partners of the Russian
organizations in this area were German researchers
GSI Helmholtz Centre for Heavy Ion Research.

Representatives of economic disciplines most
often came to Russia to participate in scientific
conferences. The leading organizations in attracting
foreign scientists in this area were the HSE
University (218 people) and the Financial
University under the Government of the Russian
Federation (98 people).

The main format of cooperation between
Russian scientific organizations and universities
with foreign scientists within the framework of
Priority F are international research projects.
For example, Peter the Great Saint Petersburg
Polytechnic University in 2019 was visited by 50
scientists representing the Aero Engine Corporation
of China for the purpose of conducting joint

research. The leaders in attracting foreign scientists

Figure 10. Interaction of Russian organizations with foreign scientists
broken down by priorities of the STD Strategy of Russia
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Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and

institutions of higher education with foreign scientists in 2019.
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in this area were SPbPU (144 people), Kant
Baltic Federal University (33 people), and Central
Aerohydrodynamic Institute (26 people).

Most of the foreign scientists who interacted
with Russian research organizations and
universities in 2019 under Priority G were from
the philological, historical, or pedagogical sciences.
The main format of interaction is participation,
organization and holding of scientific conferences,
workshops and schools in Russia. For example, in
November 2019 Kalmyk State University hosted a
major international conference on topical issues
of Mongolian and Altai studies, which brought
together over a hundred leading scientists,
including those from Kazakhstan, Mongolia,
China, Azerbaijan, and Germany. The leading
organizations in attracting foreign specialists in
this area were the HSE University (242 people),
the Moscow Pedagogical State University (149
people), Kalmyk State University (138 people),
and Russian State University for the Humanities
(136 people).

Overall, in 2019, the sphere of interest of about
a third of all foreign scientists who came to Russia
and interacted with scientific organizations and
universities belonged to priority E, followed by
priorities G and A, with priority D represented the
least (Fig. 10).

Russian scientific organizations and universities
interacting with foreign scientists and providing
access to research infrastructure

The majority of foreign specialists (1,036 people
or 7.5% of the total number of foreign scientists
from all organizations) cooperated with the
international intergovernmental organization JINR
(Central Federal District), the second place was
taken by the HSE University (798 people or 5.8%;
Central Federal District), the third place — Peter the
Great Saint Petersburg Polytechnic University (758
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people or 5.5%; Northwestern Federal District). In
the top organizations that interacted with foreign
scientists by field of science, about a third of the
organizations are part of one of the world-class
research centers (WCRC).

Most of the foreign specialists who came in 2019
to work at Russian research infrastructure facilities
(research equipment sharing centers, unique
scientific installations, scientific collections, the
research fleet, and megascience facilities) were from
the natural and exact sciences. An important area of
cooperation for Russian organizations with foreign
scientists (primarily representatives of the near
abroad) was the provision of research infrastructure
in the field of agricultural and medical sciences. The
leaders in the number of scientists who used Russia’s
scientific infrastructure were China, Germany, and
the United States: these countries accounted for
almost 1/3 of all foreign researchers arriving in 2019
(Fig. 11).

Thus, both European and Asian countries are
represented in the top 10, from which we can
conclude that the Russian research infrastructure is
in demand in the world.

In order to work on the Russian research
infrastructure, most scientists come to Russia for a
short period of time — up to 1 month (78%). The
distribution of other foreign specialists who used the
Russian research infrastructure in 2019 by duration
of stay is as follows: from 1 to 6 months — 12%,
more than 6 months — 10%. A small difference
between those coming for medium and long periods
may mean that foreign researchers who plan to work
on the Russian research infrastructure for 1 to 6
months are open to longer stays as well. Provided
that the goals of interaction cannot be achieved in
a short period, it is worthwhile for organizations to
offer foreign scientists forms of interaction involving

a longer (more than 6 months) stay.
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Figure 11. Top 10 countries in terms of the number of scientists who took
advantage of Russian research infrastructure in 2019
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Source: own compilation according to the data of the monitoring of interaction of Russian scientific organizations and

institutions of higher education with foreign scientists in 2019.

Many organizations create their own brand to
attract foreign scientists to research infrastructure
facilities and increase their visibility in the world
through traditional scientific activities. They hold
public scientific events, work with foreign scientists
as part of grants, and prepare joint publications.
One-fifth of the organizations monitored acti-
vely use modern means of communication to
disseminate information about the availability
of infrastructure. For example, they publish
information about themselves and open vacancies,
as well as future projects on their sites and partner
sites, international job search resources, maintain
Internet channels, etc.

The majority of foreign scientists who came to
work at Russian research infrastructure facilities in
2019 were representatives of the natural and exact
sciences (38 and 20%, respectively). An important
area of cooperation between Russian organizations
and foreign scientists (primarily representatives
of the near abroad) was the provision of research
infrastructure for cooperation in agricultural

and medical sciences (a little over 20% of all
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organizations). On the contrary, foreign scientists
provided Russian researchers with access to
internships and infrastructure-assisted work in
international scientific projects in the natural
sciences.

Conclusion

Scientific novelty in the context of the problem
posed consists in the authors’ developed and tested
methodology for monitoring the interaction of
Russian organizations with foreign scientists, which
allows systematizing the data reflecting the state and
performance of science in the field of international
scientific and technical cooperation (ISTC), and
identifying gaps in scientific knowledge associated
with academic mobility.

On the basis of the study the authors identified
the parameters for assessing the activities of
educational and scientific organizations, the need
to take into account the priorities of the STD
Strategy of Russia for monitoring and assessing
the level of cooperative relationships between
Russian and foreign scientists, the methodological

framework for monitoring such data.
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As a result of approbation of the methodology,
we received a significant structured array of data on
interaction between Russian organizations and
foreign scientists. We identified the following
specifics of interaction: age groups of visitors, their
scientific specialization, and the main formats of
interaction. In addition, we named the countries
from which researchers come most often, including
broken down by age and scientific specialization.
We showed the regional features of interaction
with foreign scientists and the specialization of the
federal districts. We highlighted the main research
interests of foreign scientists who came to Russia
in the context of the priorities of the STD Strategy
of Russia. We also identified leaders in attracting
foreign scientists among Russian organizations. In
the analyzed period these are mainly the leading
scientific organizations specializing in physics,
educational organizations — participants of
the Project 5-100. We looked at the specifics of
attracting foreign researchers to Russian research
infrastructure facilities, including scientific
specialization, period of stay, tools of attraction,
etc. This information can be used both at the state
level for the purposes of strategic planning in the
field of ISTC, and at the level of organizations in
the formation of ratings and indicators of their
performance.

The analysis revealed that the most promising

form of interaction with foreign scientists was to

invite them to work in Russian research equipment
sharing centers at unique Russian scientific
facilities, megascience facilities, using scientific
collections and the research fleet. Accordingly,
Russian scientists could work just as effectively at
similar sites abroad.

In the current context of actual ban on
movement between countries for the purpose of
organizing the survey the following year, the
questionnaire was amended to identify online
formats for interaction with foreign scientists
and the platforms used by Russian organizations
as part of such interaction. We have also added
information on international classification codes
to better identify the direction of the scientist. We
supplemented the questionnaire with information
about a foreign researcher’s diaspora affiliation,
since some foreign scientists are representatives
of the Russian-speaking diaspora who maintain
close contacts with colleagues from Russia and
Russian organizations, where they often were in
training. Of great importance in the realization of
international scientific contacts are the legislative
norms that hinder (favor) effective international
cooperation on the territory of Russia. For
such an assessment, the questionnaire includes
questions related to the need to make changes
aimed at regulating the international activity
of organizations on the territory of the Russian
Federation.

References

Antoshchuk I.A., Ledeneva V.Yu. (2019). From Russia to the UK. On migration mechanism of young Russian
computer scientists. Sotsiologicheskie issledovaniya=Sociological Studies, 2, 108—118. DOI: 10.31857/

S013216250004015-9 (in Russian).

Azoulay P., Zivin J.S.G., Sampat B.N. (2011). The diffusion of scientific knowledge across time and space: Evidence
from professional transitions for the superstars of medicine. In: The Rate and Direction of Inventive Activity
Revisited. Chicago: University of Chicago Press. DOI: https://doi.org/10.3386/w16683

52

Volume 15, Issue 1, 2022

Economic and Social Changes: Facts, Trends, Forecast



THEORETICAL AND METHODOLOGICAL ISSUES Vasilyeva I.N., Pokrovsky D.S., Demidov A.V,, ...

Bolli T., Schldpfer J. (2015). Job mobility, peer effects, and research productivity in economics. Scientometrics, 104,
629—650.

D’yachenko E.L., Nefedova A.l., Strel’tsova E.A. (2017). Recruitment of foreign scientists in Russian research
organizations and universities: Opportunities and barriers. Universitetskoe upravlenie: Praktika i analiz=University
Management: Practice and Analysis, 21(5), 132—143. DOI: 10.15826/umpa.2017.05.069 (in Russian).

Dostie B., Léger P. (2009). Self-selection in migration and returns to unobservable skills. Journal of Population
Economics, 22(4), 1005—1024. Available at: https://www.iza.org/publications/dp/1942/self-selection-in-
migration-and-returns-to-unobservable-skills

Drugova E.A., Nuzhina N.I., Koryakovtseva P.V. (2016). International academic recruitment at the leading Russian
universities: Current position and prospects of further development. Universitetskoe upravienie: Praktika i analiz=
University Management: Practice and Analysis, 101(1), 32—43 (in Russian).

Dubois P., Rochet J.-C., Schlenker J.-M. (2014). Productivity and mobility in academic research: Evidence from
mathematicians. Scientometrics, 98, 1669—1701.

Dyachenko E.L. (2017). Internal migration of scientists in Russia and the USA: The case of physicists. Scienfometrics,
113(1), 105—122. DOI: https://doi.org/10.1007/s11192-017-2478-8

Ejermo O., Fassio C., Killstrom J. (2020). Does mobility across universities raise scientific productivity? Oxford
Bulletin of Economics and Statistics, 82(3), 603—624. DOI: https://doi.org/10.1111/obes.12346

Gahungu A. (2011). Integration of foreign-born faculty in academia: Foreignness as an asset. The International
Journal of Educational Leadership Preparation, 6(1), 1-22.

Gomez C.J., Herman A.C., Parigi P. (2020). Moving more, but closer: Mapping the growing regionalization of global
scientific mobility using ORCID. Journal of Informetrics, 14(3). DOI: https://doi.org/10.1016/j.j0i.2020.101044

Halevi G., Moed H. E, Bar-Ilan J. (2016). Researchers’ mobility, productivity and impact: Case of top producing
authors in seven disciplines. Publishing Research Quarterly, 32, 22—37.

Koksharov V.A., Agarkov G.A. (2018). International scientific migration: Progress or a threat to Russia’s scientific
and technological security. Fkonomika regiona=Economy of Region, 14(1), 243—252. DOI: 10.17059/2018—1—
19 (in Russian).

Melikyan A.V., Zheleznov B.V. (2012). A portrait of an international employee of a Russian higher education
institution. Voprosy obrazovaniya=Educational Studies Moscow, 4, 259—277 (in Russian).

Robinson-Garcia N. et al. (2019). The many faces of mobility: Using bibliometric data to measure the movement of
scientists. Journal of Informetrics, 13(1), 50—63. DOI: https://doi.org/10.1016/j.j0i.2018.11.002

Welch A.R. (1997). The peripatetic professor: The internationalization of the academic profession. Higher Education,
34, 323-345.

Yurevich M.A., Aushkap D.S. (2018). Brain drain in computer and information sciences: A bibliometric estimate.
Informatsionnoe obshchestvo=Information Society, 6, 46—53 (in Russian).

Zadumkin K.A., Terebova S.V. (2009). The international technical and scientific cooperation: The nature, content
and forms. Problemy razvitiya territorii=Problems of Territory’s Development, 3, 22—30 (in Russian).

Zheleznov B.V., Melikyan A.V. (2012). Participation of international faculty in the development of Russian
universities. Universitetskoe upravienie: Praktika i analiz=University Management: Practice and Analysis, 82(6),
38—44 (in Russian).

Zolotarev D.V. et al. (2019). Monitoring of interaction of Russian scientific and educational organizations with

foreign scientists. Upravlenie naukoi i naukometriya=Science Governance and Scientometrics, 14(2), 292—330.
DOI: https://doi.org/10.33873/2686-6706.2019.14-2.292-330 (in Russian).

Economic and Social Changes: Facts, Trends, Forecast Volume 15, Issue 1, 2022 53



Methodology for Assessing Regional Specifics of Interaction between Foreign Scientists and Russian...

Information about the Authors

Irina N. Vasilyeva — Candidate of Sciences (Economics), Associate Professor, head of center, Russian
Research Institute of Economics, Politics and Law in Science and Technology (20A, Dobrolyubov Street,
Moscow, 127254, Russian Federation; e-mail: vasilyeval28@mail.ru)

Dmitry S. Pokrovsky — Research Assistant, Russian Research Institute of Economics, Politics and Law
in Science and Technology (20A, Dobrolyubov Street, Moscow, 127254, Russian Federation; e-mail:
d.pokrovskiy@riep.ru)

Andrey V. Demidov — Candidate of Sciences (Political Science), Senior Researcher, Centre for
International Scientific and Technological Cooperation, Russian Research Institute of Economics,
Politics and Law in Science and Technology (20A, Dobrolyubov Street, Moscow, 127254, Russian
Federation; e-mail: a.demidov@riep.ru)

Inna V. Bitkina — Candidate of Sciences (Economics), Associate Professor, head of sector, Centre for
International Scientific and Technological Cooperation, Russian Research Institute of Economics,
Politics and Law in Science and Technology (20A, Dobrolyubov Street, Moscow, 127254, Russian
Federation; e-mail: bitkina@riep.ru)

Tatyana P. Rebrova — Candidate of Sciences (History), head of sector, Centre for International
Scientific and Technological Cooperation, Russian Research Institute of Economics, Politics and Law
in Science and Technology (20A, Dobrolyubov Street, Moscow, 127254, Russian Federation; e-mail:
t.rebrova@riep.ru)

Received September 27, 2021.

54 Volume 15, Issue 1, 2022 Economic and Social Changes: Facts, Trends, Forecast



THEORETICAL AND METHODOLOGICAL ISSUES

DOI: 10.15838/esc.2022.1.79.3
UDC 330.4:338.26; LBC 65.495+65.054+51.1

© Dianov S.V., Kalashnikov K.N., Rigin V.A.

Agent-Based Modeling of Regional Healthcare:
Addressing the Task of Formalizing Residents’ Medical Activity

Sergei V.

DIANOV

Vologda Research Center, Russian Academy of Sciences
Vologda, Russian Federation

e-mail: Dianov.sv@mail.ru

ORCID: 0000-0001-8297-8077; ResearcherlD: P-9737-2017

Konstantin N.

KALASHNIKOV

Vologda Research Center, Russian Academy of Sciences
Vologda, Russian Federation

e-mail: konstantino-84@mail.ru

ORCID: 0000-0001-9558-3584; ResearcherID: 1-9519-2016

Vasilii A.

RIGIN

Vologda Research Center, Russian Academy of Sciences
Vologda, Russian Federation

e-mail: riginva@mail.ru

ORCID: 0000-0001-6359-1192

For citation: Dianov S.V., Kalashnikov K.N., Rigin V.A. (2022). Agent-based modeling of regional healthcare: Addressing
the task of formalizing residents’ medical activity. Economic and Social Changes: Facts, Trends, Forecast, 15(1), 55—73.
DOI: 10.15838/esc.2022.1.79.3

Economic and Social Changes: Facts, Trends, Forecast Volume 15, Issue 1, 2022 55


mailto:Dianov.sv@mail.ru
https://orcid.org/0000-0001-8297-8077
https://publons.com/researcher/2043631/sergey-dianov/
mailto:konstantino-84@mail.ru
https://orcid.org/0000-0001-9558-3584
https://publons.com/researcher/2252396/konstantin-nikolaevich-kalashnikov/
mailto:riginva@mail.ru
https://orcid.org/0000-0001-6359-1192

Agent-Based Modeling of Regional Healthcare...

Abstract. The article addresses the task concerning the development of techniques for formalizing the
behavior of agents-users of medical services in agent-based models designed to support decision-making
on the spatial layout of health infrastructure facilities in the region. We analyze approaches to determining
the behavior patterns of consumers of medical services and, on this basis, develop the structure of agents’
behavior model. We consider the implementation of the proposed model with the help of fuzzy neural
networks. While forming the network, we use the results of a sociological survey conducted by Vologda
Research Center in the territory of the Vologda Oblast in 2020. Practical implementation of the network
is carried out in the Microsoft Access environment. Using this tool, we conduct a number of experiments
to determine residents’ medical activity based on the initial data of the sociological survey. We use general
scientific methods of formalization, abstraction, generalization, methods of system analysis, mathematical
statistics, and fuzzy logic. The results of our work consist in designing the structure of behavior model
for agents-consumers of medical services and methods for its implementation. Scientific novelty of our
findings consists in the proposed structure of behavior model of agents-consumers of medical services
and its practical implementation with the use of fuzzy neural networks in relation to the manifestation
of medical activity. Practical significance of the results lies in the fact that the instrumental approaches
proposed and partially tested in it will allow us to develop agent-based models of regional healthcare
adequate to objective environmental conditions, taking into account citizens’ attitudes and behavior
motives in interaction with medical services. In the future, this will help us to put forward and adjust
measures to improve the efficiency of spatial layout and functioning of networks. Further work will be
related to the improvement of the proposed methods in the following areas: determining ways to train the
developed fuzzy neural network and finding ways to implement the remaining elements of the developed
model for agent behavior.

Key words: healthcare infrastructure facilities, medical services, medical activity, agent-based modeling,
fuzzy neural networks.
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Introduction

In the context of development of technological
capabilities of modern medicine and amid an
increased interest of citizens in obtaining medical
services, regions are faced with an important
socio-economic task to form an effective spatial
health infrastructure that ensures an accessible
environment for the provision of services. In
modern conditions, this problem cannot be
solved without the use of simulation tools. We are
implementing a project to develop scenarios for an
optimal spatial layout and functioning of regional
healthcare infrastructure with the use of agent-based
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simulation models. The main idea of the project is
to form an architecture of agent-based models for
the spatial network of regional healthcare, taking
into account fundamental parameters of the sector’s
institutional environment, including the blurring of
the boundaries between the public and commercial
sectors, as well as features of residents’ behavior in
interaction with medical organizations, which in
modern conditions assume a specific character. The
novelty of the project lies in the fact that the object
of simulation is the healthcare system, including
not only basic government structures, but also the
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profit sector and the “third” sector. In addition,
the constructed simulation models will be based on
a set of reliable data combining official statistical
reports, geo-information systems and sociological
surveys conducted with our direct participation.
The study and formalization of residents’ motives
and behavioral attitudes in relation to their medical
activity and their choice of strategies for seeking
medical care at medical institutions, including
commercial ones, will allow taking into account
the criterion of accessibility of medical care for
citizens in simulating and further elaborating on
management measures. Thus, the model will be
based on objective prerequisites, actual needs,
motives and behavior of agents; consequently, it can
used in management practice and testing alternative
scenarios for decision-making and implementation
of regional policy.

The essence of the project is to apply agent-
based modeling so as to solve the problems of spatial
layout of networks of the regional health system (in
the case of the Vologda Oblast), ensuring its effective
functioning in the interests of the population.

The main purpose of the study is to develop
methods for formalizing the behavior of agent users
of medical services in an agent-based model of
optimal spatial layout and functioning of the health
infrastructure in the region. To achieve this goal, the
following tasks were addressed:

— developing a general concept of an agent-
based model, which defines its structural and
functional components;

— analyzing behavioral patterns of consumers
of medical services;

— implementing a mechanism of manifestation
of medical activity in the behavior of agents-users of
medical services.

The novelty of our research results consists in
the proposed structure of the behavior model of
consumer agents of medical services and its practical
implementation using fuzzy neural networks in
relation to the manifestation of medical activity.
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Practical significance of the results obtained
consists in ensuring the possibility of implementing
agent-based models designed to support decision-
making related to the management of the healthcare
system at the regional level. The results can be useful
for administrative structures at the regional and
municipal levels of government.

Materials and methods

Initial data

It is almost impossible to get a real picture
regarding the health status of population in a
particular region because of the extreme dynamism
of this category and also due to limited technical
capabilities of modern medicine. Anyway, there is
no need to get such a picture. It is sufficient to use a
system that includes the study of people’s well-being
on the basis of representative surveys. Our study
used data from the sociological survey “Studying
the health of the population and its determining
factors”, which is regularly conducted by VolRC
RAS among Vologda Oblast residents; 1,500 people
living in cities, towns and rural settlements of the
Vologda Oblast participate in the survey. The sample
of respondents is representative and quota-based.
Sampling error does not exceed 3%. The article
analyzes survey data for 2020 in order to identify
residents’ medical activity in the context of gender,
age, education, place of residence and social status.
Respondents’ medical activity is assessed on the
basis of questionnaires they filled in. Answers to
the following questions: “What do you usually do
when you are feeling unwell?” (answer options:
“I try to put up with it, I don’t consult a doctor
and I don’t try to find treatment on my own; it will
pass, somehow”) and “What do you do to preserve
and strengthen your health?” (answer option:
“I go to the doctor at the first signs of illness, I
regularly undergo medical examination”) help
us to differentiate agents by the extent of medical
activity. The proportion of positive answers to
these questions is the source of determining the
parameters of membership functions.
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The task to define optimal spatial layout of health
resources

Health consistently ranks first in the priorities of
Russians; in contrast, their satisfaction with the
availability of medical care is the lowest among life
satisfaction parameters!. The main obstacles to an
adequate response of Russian healthcare to the
expectations of citizens include the lack of resource
provision combined with the underutilization of
numerous reserves to increase the efficiency of
the use of available material, labor, and financial
resources?.

The current concept for development of Russian
healthcare is based on an approach according to
which the priority task in the implementation
of the program of state guarantees is to ensure
the availability and quality of medical care that
satisfies people’s needs and uses state resources
effectively®. Rationing of resource consumption
by the healthcare system involves comparing
the costs of medical services and, in general, the
amount of medical care provided, with the results
identified during their provision. The best result
obtained at lower costs indicates the optimal use of
resources in the production of a unit of production.
Medical and social effectiveness is considered from
the standpoint of reducing morbidity, disability,
mortality, increasing life expectancy and its quality.

A picture of what is happening can be formed by
studying the situation on the basis of statistical data,
i.e. on information that claims to be scientific,
accurate and reliable. This approach underlies the
development of management decisions in the field
of healthcare and the state discourse on medicine
(Mikhailova et al., 2007). Healthcare planning in
the Russian Federation is carried out at three levels:
federal, regional and municipal. The federal level is
mainly responsible for the formation of a general

I VCIOM survey, October 2017. Available at: https://
wciom.ru/index.php?id=236&uid=116472

2 Ibidem.

3 Strategy for development of healthcare in the Russian
Federation for the long-term period 2015—2030.
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strategy. At the regional and municipal levels, the
planning of volumes and types of medical care is
carried out, taking into account the capacity and
structure of the institution, and the number of the
population registered with the institution.

Healthcare planning uses various methods:
analytical, balance, regulatory, etc. All these
methods are almost fully used in the experimental
method; any innovation is necessarily tested and
evaluated during an experiment. In this regard, of
great importance is the task performed by computer
models to construct a socio-economic context with
further “rehearsal” verification and approbation
on the proposed simulation model of management
decisions. Agent-based models belonging to the
class of models based on the individual behavior
of agents and created for computer simulations are
especially promising in the economy and social
sphere. Designing an agent-based model as close
to reality as possible, which would reflect the set of
basic and fundamental transactions between agents
within the regional healthcare system, will help to
adopt adequate management decisions regarding
the allocation of resources and a rational spatial
layout of infrastructure facilities in the sector.

In our opinion, agent-based modeling is a
particularly appropriate way to design realistic
scenarios for spatial location of social infrastructure
objects and organize effective routing algorithms for
citizens in the context of the regional spatial system.
The use of agent-based modeling in addressing
applied issues of public administration is to a
certain extent universal. In other words, there are
no instrumental differences in the application of an
agent-based approach to urban economy, education
or healthcare. According to some foreign studies,
it is a powerful and flexible tool for developing
optimal management decisions at various levels
(Gaffard, Napoletano, 2012; Dawid, Neugart,
2011; Mendritzki, 2010; Mendritzki, 2010;
Badham et al., 2018; Silverman, 2014). However,
the very characteristics fed into the model should
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be extremely specific and correspond as much
as possible to the actual practice of management
and activity in a particular area. The experience
of agent-based modeling in Russia is contained
mainly in the works of scientists from the Central
Economics and Mathematics Institute, RAS
(CEMI RAS) under the leadership of Academician
V.L. Makarov (Makarov, Bakhtizin, Sushko, 2016,
2019; Bakhtizin, 2008).

Agent-based modeling (ABM) is becoming
increasingly widespread in the healthcare sector.
Formerly, scientists used it only to model epidemio-
logical diseases and their spread among populations,
while nowadays the scope of application of ABM
has become wider (Tracy, Cerda, Keyes, 2018). In
comparison with traditional analytical approaches,
ABM helps to solve a wider range of problems, so
that it can shed new light on public health issues. In
fact, the two main goals of ABM related to public
health are to explain and predict the outcomes
regarding people’s health, taking into account
aspects of a complex system in which public
health exists. From these goals proceed the main
advantages of ABM for research, practice, and
policy in the sphere of public health: these models
provide insight into the underlying mechanisms that
determine health behaviors and outcomes (as well
as inequalities in these behaviors and outcomes),
and they can be used to conduct virtual experiments
on interventions aimed at reducing the burden of
disease among people.

Thus, there is significant and important global
experience of methodological elaboration and
practical implementation of agent-based modeling
in the practice of public administration in general
and in healthcare in particular; but still insufficient
attention is paid to aspects of spatial layout of
health infrastructure facilities, which, in addition,
rarely rely on people’s actual needs and behavioral
attitudes of various social groups.

The conceptual basis of the models will include
agents and their functioning environment. Popu-
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lation of the region and some elements of the
resource provision of the regional healthcare
system will be considered as agents. Population
agents are identified with certain social groups
that have similar behavior in terms of needs for
medical services. The main purpose of their
functioning is the most complete satisfaction of
these needs. To achieve these goals, they interact
with medical resources agents. We propose to
create an interactive system for the formation of the
structure of population agents within the framework
of the models, taking into account changes in the
parameters of the environment of the functioning of
agents and the structure of medical resources agents.
Medical resources agents act as service providers
for population agents. They can be passive, which
means they wait for resident agents to seek medical
care from them, or they can be active, which means
they search for possible clients of the services they
provide. The environment of the agents’ functioning
consists of elements that influence the structure and
behavior of agents within the model. Such elements
will include, in particular, elements of transport
infrastructure, communication infrastructure,
industrial infrastructure, natural and climatic
features of territories, etc. The model elements
have a spatial reference, according to which the
nature and degree of their interaction is formed.
At the same time, the agents will be able to move
spatially. The proposed approaches will provide the
most optimal solution to the problem of efficient
use of health resources at the regional level due
to the possibility of taking into account elements
of the lower level of the system when making
decisions, as well as the possibility of operational
reconfiguration of the model in the conditions of
dynamic changes in the subject area of simulation.
For the successful use of the model in making
managerial decisions and in comparing resource
allocation options, we think that its architecture
should be constructed with the use of objective
data that accurately describe the demographic,
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institutional and economic context (the nature of
settlement, the number and age structure of the
population, the provision of health infrastructure
facilities, medical personnel and financial resources,
the development of the commercial sector of
medical services). Integration with geo-information
systems and reliance on data from sociological
surveys that describe the actual specifics of citizens’
interaction with medical institutions will add special
functionality to the model.

‘When building the models, we plan to focus on
optimizing the spatial layout of the network of
medical institutions, taking into account the levels,
stages and routing of patients (rural health clinics
(FAPs) — central district hospitals — regional
healthcare institutions, etc.), as well as the growing
influence of commercial sector services on what
the patients will choose. At the same time, the
main emphasis will be placed on the disparities in
the availability of medical care between different
categories of the population (they will be grouped
into homogeneous communities and act as agents
in the models). The practical significance of the
model lies in the fact that it will be used as a tool
for testing regional governance mechanisms. The
development and testing of various scenarios for
spatial placement of health infrastructure networks
and agent interaction (conducting computer
experiments on an artificial society) with the use
of the model will helps us avoid the trial-and-error
practice in the implementation of regional public
health policy. Ultimately, the model should help
to work out measures to improve the spatial layout
of the network of medical institutions based on the
behavior of agents (patients) and also depending
on the influence of the designated group of factors,
which will help to increase the efficiency of the
system and the accessibility of medical care for
citizens.

We believe that the scenarios we are going
to design for the spatial placement of health
infrastructure facilities should be based on
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objective imperatives in the behavior of residents
of territories in their interaction with medical
services; they should also be based on migration
attitudes and a set of internal factors, including
gender and age, education, welfare, place of
residence, etc. Thus, when implementing the
project, it is of particular importance to determine
methods for formalizing the behavior of users
of medical services in an agent-based model of
optimal spatial layout and functioning of regional
health infrastructure.

Formalization of the task

The task of simulation is based on three pillars:
services, service mobility and user agents. User
agents have mobility, can move freely in space,
reach points of interest — services. The latter,
in turn, are characterized by various mobility
opportunities. A number of services have the
function of moving and transporting an agent from
a place of residence or an incident that caused the
need for medical care (ambulance, doctor’s home
visit, mobile medical services). Other services are
in-patient (for example, medical appointment,
pre-arranged hospital care). In general, the
interactions of user agents and services are to a
certain extent regulated by legislative documents,
resolutions and protocols; this fact provides ample
opportunities for the precise structuring of their
points of contact, distribution of user placement
nodes and points of interest within the agent-
based model. A significant problem consists in the
formalization of user behavior, since it depends
on behavioral factors, habits and cultural attitudes
of the population. In the simplest version, the
user within the framework of the model exists in
two alternative modes — the presence, the feeling
of the need for services and assistance, and the
absence of such a need. In some cases, primarily
in emergency situations, the need becomes more
objective and obvious when the fact of the agent’s
need for help can be registered by other agents
(a traffic accident, a violent act, a serious health
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deterioration causing a blackout), however, in
most cases, the assessment of the need to go to the
hospital is dictated solely by the free choice of the
person themselves.

The task of optimal placement of health services
is related to the search for options that provide the
best characteristics of the system, taking into
account the selected criteria. To date, there are
no unambiguously defined optimality criteria. As
a rule, they are formulated at the level of public
administration on the basis of accepted priorities
and existing opportunities. In most cases, they are
associated with time restrictions on the possibility
of receiving a particular service.

In general, the model is presented as follows
(Dianov, 2020):

M = (U,R,S,C), (1)
where U denotes the nodes where services and
clients are located,

R denotes the connections between the nodes,

S denotes services, C — users.

Services and users can be located in a limited
number of places. Based on this, the model M can
have a certain number of nodes where services and
users are located:

U = {Ull""UUN}' (2)
Between the nodes there may be many
connections — ways of moving services and users:

R = {Rll ""RRN}' (3)
The nodes and connections have a set of

different attributes:

U:AU = {AU, ""AXUN}S
4
R: AR = {AR,...,AERN}. )

The model contains many services and users:
S= {Slr'"rSSN}, (5)
C = {C]_’""CCN}‘ (6)

In relation to the task we are addressing, they
possess active behavior and belong to the category
of agents.
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The Service agent can be described as follows:
S = (U;, A%, Bh®), (7)
where U, is the node of the permanent location
of the service,
AS is a set of attributes of the service (4° =

={43,.., A5sn ),
Bh® is a behavior pattern of the service.

The User agent has a similar description:
C =(U;, A°, Bh©), (8)
where U, is the node of the user’s permanent
location,
A€ is the set of the user’s attributes (A¢ =

= {45, .., ASend),
Bh€ is the user’s behavior model.

Behavior models contain modules in which
agents’ behavior scenarios are defined. Modules
consist of a set of rules that allow the agent to select
a particular scenario depending on the current
values of parameters of the model’s elements.

Two modules are defined in the Service agent’s
behavior model:

BR® = {Md$,Md3}, 9)

where Md$ is a module of service provision
scenarios,
Md} is a module of movement scenarios.

Services agents can be of two types: stationary,
rigidly tied to a specific node, and movable. For
stationary agents, the module of movement
scenarios is not defined: Md; = @.

At the level of the module of service provision
scenarios, the possibility of and the procedure for
providing a service to a specific user is determined.
Based on this, the rules use the values of the user
and service attributes:

Md3 = {PrM45s(4S, A°), ...,

e, PTRASS o (A5, AC)}

, (10)

where PrM®-(X,, ..., Xyy) is the i-th rule of the
module, containing the parameters X;, ..., Xyy.
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At the level of the movement scenarios module,
we determine the necessity, possibility, parameters
and route of the agent’s movement:

Mdj = {Pr]M4S2(AS, A€, AY, AR), ...,

Mdsd

(11)
s oo, PrR1ASE. (A5, AC, AV, AR)}

Two modules are also defined in the User agent
behavior model:

Bh® = {Md§,, Md§,}, (12)

where Md§, is the module of scenarios for
generating the need for a service,

Mdg, is the module of scenarios for receiving the
service.

The module of scenarios for generating the need
for a service provides the ability of the User agent to
initiate the emergence of the need and desire to
receive a specific service. It depends on the personal
features of an agent and environmental factors of
the agent’s existence:

MdS, = {Pr]!49*(AC, AY), ...,

MdCgu C AU
’ ""PTPerCguN(A A )}

(13)

Using the rules of the module of scenarios for
receiving the service, the User agent decides upon
the possibility and method of receiving the service
and determines its own actions:

MdS, = {Pr"4P* (A5, AC, AV, AR), ..., (14
o, PTOMACEL (AS, A, AV, 4R)}
The mode should have an optimality criterion.
It is related to the assessment of the dynamics of

changes in the properties of Services agents and
User agents:

K = f(d(4%),d(A9)),

where f( ) is the function for determining the

(15)

optimality criterion,
d(X) is the function characterizing the dynamics
of the change in parameter X.

The solution of the problem is connected with
multiple simulation of situations with different
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combinations of the location of Services agents in
the nodes. Based on the results of each iteration,
the value of the optimality criterion is calculated.
The obtained values of the criteria are compared.
Based on the results of the comparison, the model
with the best, in a certain sense, criterion value is
selected.

Models of activity of agents of consumers of
medical services

One of the tasks that needs to be solved in
relation to the proposed model is to implement the
rules of the module of scenarios for generating the
User agent’s need for a service.

Ronald M. Andersen’s behavioral model
(Andersen, 1968) is the basis of most modern
concepts describing the behavior of users of medical
services. The use of health services is considered as a
result of the action of three groups of factors:

— factors characterizing users of health
services. Demographic characteristics (gender, age)
are considered as biological grounds for the use of
certain types and volumes of medical care. Socio-
structural parameters (education, profession)
determine people’s ability to cope with emerging
health-related problems and their ability to manage
the available resources. The system of people’s ideas
about health, i.e. their values, attitudes, as well as
knowledge about the possibilities of medicine and
modern healthcare can affect their awareness of the
need for medical care and the very process of using
medical services.

— enabling factors. They determine the
conditions under which it becomes possible to use
the services. These factors may include access to
health insurance, the ability to pay for services
from one’s own resources, and the time spent on
receiving medical services.

— need. This group of factors determines
the urgency of the need for medical care, measured,
as a rule, with the help of a professional medical
assessment of health and variables characterizing the
perception and awareness of the need for medical
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care by an individual. The indicators reflecting the
feelings of an individual are usually as follows: self-
reported health status, ability to function in key
types of activities, the level of anxiety concerning
various painful symptoms. Their role in the use of
medical services largely depends on the social and
status-related features of the consumer and their
general views concerning health.

Analyzing the relationship between the features
that reflect the attitude toward health and illness
with the use of medical care makes it possible to
better understand in which situations a person
considers it necessary to seek medical care and turns
to the healthcare system (Rusinova, Panova, 2002).

In addition to the above parameters, the
behavioral model also includes the following
(Pottick, Hansell, Gutterman, White, 1994;
Mirowsky, Ross, 1983; Nichol, Stimmel, Lange,
1995; Katz, 1996; Wennberg, Barnes, Zubkoff,
1982; Lurie, 1993):

— features of the environment in which
medical services were received;

— features of the healthcare system (health
policy, system resources, organization of medical
care);

— features of the use of medical services (type
and place of the service received, reasons for and
frequency of consulting a doctor);

— characteristics of the environment external
to the healthcare system (economic, political and
social factors that determine the functioning of the
healthcare system and affect the behavior of users of
health services). The most important parameters of
the external environment, which, as it is generally
assumed, can influence the behavior of users of
health services and medical professionals, are as
follows: economic climate, welfare of population
and its individual groups, priority development
goals, the severity of stress and violence, and
dominant norms in society;

— features of medical professionals and
parameters of their interaction with patients.
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Not everyone has a proactive attitude toward
health preservation; this is due to various factors
that affect people’s activity. It often turns out that
an individual understands what measures are
necessary to maintain good health, but does not take
these measures due to certain factors. These factors
act as an obstacle to health protection.

Human health depends a lot on the lifestyle,
which to a large extent is individual and is deter-
mined by historical and national traditions and
personal inclinations.

Usually, when studying medical activity, one
assesses the completeness and timeliness of seeking
medical help and the implementation of medical
recommendations, the habit of resorting to self-
treatment and receiving help outside the field of
official medicine. Confidence in the importance
of one’s own efforts to maintain health correlates
with the level of education, professional status and
self-assessment of income. However, the results
of sociological surveys indicate that despite the
awareness of the importance of prevention and early
diagnosis of diseases, the majority of respondents
seek medical help only if there emerge pronounced
symptoms of the disease (Pokrovskaya, 2012).

In general, there are three main patterns of
citizens’ behavior when they fall ill*:

1) favorable (seeking medical attention as soon
as possible and fulfilling all the recommendations of
the doctor);

2) unfavorable (going to a doctor when it is
already late, or seeking medical care in emergency
cases, fulfillment the recommendations with
negligence);

3) intermediate (a combination of the above
patterns).

4 Features of medical activity of citizens during the period
of illness. Evraziiskii Soyuz Uchenykh. Meditsinskie nauki.
Available at: https://euroasia-science.ru/medicinskie-nauki/
%D0%BE%D1%81%D0%BE%D0%B1%D0%B5%D0%BD
%D0%BD%D0%BE%D1%81%D1%82%D0%B8-%D0%B
C%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%B
D%D1%81%D0%BA%D0%BE%D0%B9-%D0%B0%D0%
BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%
81%D1%82%D0%B8/
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Table 1. Classification of patients in medical institutions in the healthcare sector of the Russian Federation

Patient’s health status

Patient’s attitude toward healthy living and their medical activity

High

Low

A. Healthy

Patients with a high level of health indicators, pursuing
a healthy living, taking responsibility for their own
health and the health of others. Such patients regularly
visit medical institutions and undergo medical checkup.

Patients with a high level of health indicators,
who do not pursue a healthy living, and neglect
medical checkup. This significantly increases
the risks of various diseases in such patients,
reduces the internal potential of their body

B. With the risk of a
disease

Patients who lead a healthy lifestyle, have high rates
of medical activity, but also a high risk of falling ill.
Such patients are less likely to develop a disease or
experience its transition to a chronic form

Patients who have a risk of developing a disease,
but who do not adhere to a healthy lifestyle, rarely
go to a doctor; all this increases the likelihood of
deterioration of their health

C. With an acute form of
the disease

Patients with high medical activity and leading a
healthy lifestyle. In such patients, an acute form of the
disease is less likely to evolve into a chronic one

Patients who neglect their health. They have an
increased likelihood of complications and the
transition of an acute form of the disease into a
chronic one

D. With a chronic form of
the disease

Patients with a long period of remission of a chronic
disease and with higher living standards

Patients included in the group of unfavorable
prognosis for the disease. Their quality of life is

E. Persons with
disabilities

gradually decreasing

Compiled according to: Kulikova 0.M., Boush G.D. (2016). Ontological model of process management of medical services in the health
of Russian Federation. Nauka o cheloveke: gumanitarnye issledovaniya, 1(23), 215-220. DOI: 10.17238/issn1998-5320.2016.23.215

Table 1 shows one of the possible options for
classifying patients in medical institutions according
to two types of activity — high and low. The possible
variants of forecasts are also indicated here,
depending on the current health status and medical
activity.

Health status is the basis for seeking medical
help. The frequency of visits to doctors correlates
to a certain extent with the data on health percep-
tions. One of the indicators of medical activity
is the behavior of patients when they fall ill.
Manifestations of medical activity depend on many
factors. Personal factors like gender, age, place of
residence, education, and social status are mainly
distinguished as significant.

Results and discussion

We have developed a general scheme of the
states of the agent-consumer of medical services
(Fig. 1).

Due to the objective difficulties arising when
obtaining real data on the region’s population and
the need to use large computing resources in

simulation, it is almost impossible to consider
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every person living in the region as an agent-
consumer of medical services. Therefore, we
propose an approach, according to which, on the
basis of a qualitative and quantitative analysis of
the composition of the population of the territory
and its spatial location, agents are generated with
some frequency throughout the modelling time,
and the features of the agents reflect the dynamics of
emergence of citizens in need of medical care. The
agent being created does not characterize a specific
person with a set of inherent health characteristics,
but a person who needs a specific medical service at
a given time, located in a certain place. In this case,
the agent is endowed with a specific set of features
(diagnosis, health status, age, gender, social status,
etc.), on the basis of which its further behavior is
determined. The agent’s state changes throughout
its lifetime in the model. To ensure objectivity of
what is happening in reality, the model must take
into account the changes in the extent of the need
for medical services. The state of human health can
change both for the better and for the worse. As a
result, the need for medical intervention in both

Economic and Social Changes: Facts, Trends, Forecast
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Figure 1. Scheme of the states of the agent-consumer of medical services

Parameters
characterizing
the population
of the territory

Creation
of agents

Activation Activity
of the agent
to receive

the service

High

Low
(Possible change in health status)

Destruction

of agents
Service is no longer needed
Service
search -
Service
result
Search for found Getting the

a service service

No available service found
(Possible change in health status)

Agent-consumer N

Model time

Source: own compilation.

cases may disappear. Agents whose health status
parameters have changed to a critical level, as well
as agents to whom the service has been provided, are
removed from the model. The general sequence of
changing agent states is defined as follows. After the
agent is generated, it goes into the “Activating the
agent to receive a service” state, where the level of
its medical activity is determined. When the activity
is high, the agent switches to the “Searching for
a service” state. If the activity is low, then after a
certain interval of the model time, during which
the agent’s health status may change, the level of its
activity, as well as its health status, is assessed once
again. Depending on the results, the agent remains
in the current state, switches to the “Searching
for a service” state, or is removed from the model.
In the “Searching for a service” state, during one
simulation step, the agent determines the current
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availability of the service it requires. If the service
is found, the agent switches to the “Receiving the
service” state. Otherwise, after a certain interval
of the simulation time, during which the agent’s
health status may change, the availability of the
service and the state of health is determined once
again. Depending on the results, the agent remains
in the current state, shifts to the “Receiving the
service” state, or is removed from the model. The
agent stays in the “Receiving the service” state for a
certain simulation time for the corresponding type
of service, and then is removed from the model.
Next, we present a mechanism we have
developed for determining the medical activity of
an agent-consumer of medical services who is in the
“Activating the agent to receive a service” state.
The mechanism is associated with predicting the
manifestation of active behavior by a person in their
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daily life in relation to their health, regardless of the
current health status, as a representative of a certain
category of citizens with similar behavioral patterns.
The most important criterion for the manifestation
of medical activity associated with the current stage
of the disease will be used in integration with the
criterion considered here based on the specifics of
the medical services presented in the models. This
is due to the fact that a person’s feeling and health
perceptions in relation to different diagnoses may
differ.

The type of agent activity (high, low) is deter-
mined in the “Block for activating the agent to
receive a service” on the basis of the generated
agent’s parameters (7ab. 2).

Since it is impossible to determine the agent’s
medical activity unambiguously, we use fuzzy neural
networks in this case (Gupta, 1994; Shvetsov,
Dianov, 2018; Dianov, Shvetsov, 2018). The network
implements a zero-order Sugeno fuzzy inference
system, has a set of input variables P corresponding
to the values of the agent’s parameters. The network
output is a variable that determines the activity of an
agent with a set of values [0..1], where a value close
to 1 determines a high degree of activity.

The network consists of five layers. Layer 1
defines fuzzy terms of input parameters. The
outputs of the nodes of this layer represent the
values of the membership function at specific values
of the inputs. Each node of the layer is adaptive with
a membership function p,; (P]), where A, is a fuzzy
term used for linguistic evaluation of the variable Pj
The membership function can be determined on
the basis of statistical data analysis and the results of
surveys. Thus, it is possible to form various groups
of the population that have, in a certain sense,
typical behavioral parameters associated with their
manifestation of medical activity (7ab. 3).

In the analyzed survey, activity can be viewed
through the prism of two mutually opposite answers
to the following questions:

“What do you usually do when you are
feeling unwell?” (answer option: “I try to put up
with it, I don’t consult a doctor and I don’t try to
find treatment on my own,; it will pass, somehow”)
— passive.

— “What do you do to preserve and strengthen
your health?” (answer option: “I go to the doctor at
the first signs of illness, I regularly undergo medical
checkup”) — active.

Table 2. Factors related to the manifestation of medical activity

Factor Dependence
Gender Women are much more likely to seek medical attention than men.
Age The frequency of visits to a doctor increases in proportion to age, the “leap” occurs after 50 years of age.

Place of residence

Place of residence affects the frequency of visits, but the dependence here is not related to the size of
the settlement and the provision of medical and preventive institutions, as one might assume. The first
place in terms of frequency and regularity of seeking medical care belongs to the population of the towns
under the district jurisdiction and workers’ settlements, second — to the residents of the regional center,
third — to the rural population, fourth — to the population of the cities and towns under the oblast
jurisdiction.

Education

Persons with higher education prefer to visit a doctor once or twice a year, persons with secondary
and secondary vocational education visit medical institutions somewhat less often, almost a third of
them less than once a year; citizens with incomplete secondary and primary education — monthly or
semi-annually.

Social status

Pensioners rank first in terms of frequency and regularity of visits to medical institutions; public sector
workers rank second; engineering and technical workers and employees rank third; workers rank fourth;
the unemployed rank fifth; entrepreneurs and merchants rank sixth.

5-19.

Compiled according to: Reshetnikov A.V. (2000). Social portrait of the consumer of medical services. Ekonomika zdravookhraneniya, 12,
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Table 3. Population groups with typical behavioral parameters associated with their manifestation of medical activity

- from 51 years old

Parameter Groups
Gender - Men;
- Women
Age - 18-30 years old (inclusive);

- 31-50 years old (inclusive);

- City, town;
- Rural area

Place of residence

Education

incomplete higher;

- Incomplete secondary, secondary;
- Secondary vocational (vocational school), secondary technical (technical school),

- Higher, postgraduate

- Students;
- Workers;

Social status

- Pensioners;
- Other

- Engaged in household chores;

Source: own compilation.

Table 4. Results of calculation of membership functions’ parameters

Parameter Parameter value Total Active Passive Undecided
Amount % Amount % Amount %
Gender male 670 176 26 169 25 325 49
female 830 311 37 72 9 447 54
Age (years) 18-30 267 68 25 58 22 141 53
31-50 582 157 27 110 19 315 54
51 and more 651 262 40 73 11 316 49
Place of city, town 1079 349 32 160 15 570 53
residence rural settlement 421 138 33 81 19 202 48
Education ;r::czwgelﬁ;e secondary, 139 51 39 37 08 44 23
secondary vocational,
secondary technical, 1000 309 31 170 17 521 52
incomplete higher
higher, postgraduate 368 127 35 34 9 207 56
Social status students 53 12 23 14 26 27 51
workers 943 286 30 165 17 492 52
engaged in household chores 47 5 11 13 28 29 62
pensioners 406 169 42 37 9 200 49
other 51 15 29 12 24 24 47
Own compilation based on the results of the survey of Vologda Oblast residents “Studying public health and its determining factors”
conducted in 2020 by Vologda Research Center of the Russian Academy of Sciences.

The percentage of positive answers to these
questions can be a source for determining the
parameters of membership functions (7ab. 4).
They are differentiated by the values of the
parameters of the population groups.

Some of the respondents have no clear relation
to the manifestation of medical activity. We assume
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that they can, with a certain degree of probability,
behave either actively or passively in each
particular case (the fuzzy term for determining
the possibility of activity includes a set {“Active”,
May be active”}). Proceeding from this, the
corresponding membership functions should be
formed (Tab. 5).
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Table 5. Membership functions for population group parameters

Membership function
Parameter Parameter value X .
Active May be active

Gender male Ky, (Pr) Hap:(P)
female Haps (P) Haps (P))

Age (years) | 18-30 ta,, (P) ta,,(P)
31-50 Haya (B) Hap (B)

51 and more ta,.(P) tay(P)

Place of city, town K, (P) Hams (P7)
residence rural settlement NG K (P)
Education incomplete secondary, secondary ta,,(P) Ha,, (P))
secondary vocational, secondary technical, incomplete higher ta,,(P) ta,,(P)

higher, postgraduate Haos(P)) Ha,,(P)

Social status | Students Hag, (P) Kag, (P)
workers Hags (P) Hag, (P)

engaged in household chores tas(P)) ta,, (P)

pensioners ta,, (P}) tag, (P)

other wa,(P) Haso(P)

Own compilation.

The graphs representing membership functions
for the values of the “Gender” parameter are shown
in Figure 2. They are based on the percentage ratio
(the proportion is determined in the range from 0
to 100) associated with the activity of citizens of
the territory. Each attribute can have two functions:

“active” and “may be active”. The points for the
graph values are determined based on the following
considerations:

— the values at which unconditional activity
is manifested are determined (the value of the func-
tion is 1). We define it as the percentage of active

Figure 2. Graph of the membership function for the “Gender” parameter

1.2

o\
MERVA

1.2

w o\
MEERVA

2 2
2 2
g 0.4 / \ \ § 0.4 / \ \
0.2 / \ \ 0.2 / \ \
0 ‘ 0 \ T
0 26 50.5 75 100 0 37 64 91 100
proportion i proportion
e Active
a) men ——May be active 6) women

Source: own compilation.
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citizens based on the survey results and postpone it
from the beginning of the coordinate axis;

— the values at which the unconditional
passivity of citizens is manifested are determined
(the value of the function is 0). We define it as the
percentage of passive citizens based on the survey
results and postpone it from the end of the
coordinate axis;

— we find the midpoint between the ratio of
active and passive citizens.

uAm(Pj), if sex = "male"”

Wape(P) = {

,uAps(Pj), if sex = "female"

Ky (Py),if sex = "male"

Hapn () = {

ta,,(Py),if sex = "female”

For the remaining parameters, graphs of
membership functions are constructed in the same
way. It is worth noting that this order is defined for
the initial stage of network construction. In the
future, in the process of its training, the membership
functions may change.

The membership function is selected depending
on the values of the parameters of the person in
question (gender, age, place of residence, education,
social status):

La,,(P;),if age = "from 31 to 50"

Ha,, (PJ) if age = "from 18 to 30"
Hane (P) =

Hays (P]), ifage = "from 51"

qu(Pj), ifage = "from 31 to 50"

Ua,, (P,), ifage = "from 18 to 30"
Han (P) =

MA%(P]-), ifage = "from 51"

Hapmy (PJ), if place of residence = "city"

Economic and Social Changes: Facts, Trends, Forecast

Hapma(P)

Hap, (P]), if place of residence = "city"

{uAm (P]) if place of residence = "village"
Hamn(P) {

ta,,,(P;),if place of residence = "village"

Hayy (P]) if education = "incomplete secondary, secondary”

Hays (P]), if education = "secondary vocational, secondary technical,

P;) =
#A"“( ]) incomplete higher"
Hays (P]), if education = "higher, postgraduate”
Ua,, (P}), if education = "incomplete secondary, secondary”
U (P) _ JHa,, (Pj) if education = "secondary vocational, secondary technical,
Aon ] -

incomplete higher"
Hayg (P]), if education = "higher, postgraduate”

Hag, (P]) if social status = "students”

Hag, (PJ), if social status = "workers"

Ha,,(P;) = { ma,(P;), if social status = "engaged in household chores"
ta,, (P;), if social status = "pensioners"

\‘uASg(P]-), if social status = "other”

Hag, (PJ), if social status = "students”
,11,454(13]-), if social status = "workers"

Ha,, (P) =1 ta,, (P),if social status = "engaged in household chores'

'“Ass(Pj)' if social status = "pensioners"

Mg (P]), if social status = "other"
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The value of the membership function
parameter is determined by generating a random
number in the range from 0 to 100.

Layer 2 defines the premises of fuzzy rules. This
layer is not adaptive, it performs the product of
inputs. The output data of this layer are the degrees
of truth of the assumptions of the rules (activity and
possible activity):

w1 = 'uApa(Pj) * MAva(Pl') * ‘uAma(Pi) * 'qua(Pj) * uAsa(Pj)'

Wz = ”’Apn(P]‘) * 'uAvn(P]‘) * ’uAmn(PJ) * ”Aon(Pj) * uAsn(P}')'

17)

Each node of non-adaptive layer 3 calculates the
relative degree of fulfillment of the fuzzy rule:

w
—2 (18
w; +w,

w, =
Adaptive nodes of the fourth layer calculate the
contribution of each fuzzy rule to the network
output using the formulas:
C _ *
A2 = Wy " VUg2.

A8 = wi vy, (19)

Clear numbers v Vi define the conclusions

k1
for each rule.
A single node of layer 5 summarizes the

contributions of all rules:

AC = AS + AS. (20)

The software implementation of the network is
carried out in the Microsoft Access environment.
A part of the statistical survey data was imported
into the database. Modules were created that
implement the algorithm of the fuzzy neural
network. An example of the results obtained is
shown in Figure 3.

Currently, a number of experiments have been
conducted to determine medical activity of the
population using a fuzzy neural network with
different values of the configurable parameters of
the fourth layer vk , vk,, as well as with different
levels of activity determination. Individual results
are presented in Table 6.

Figure 3. A fragment of the database with the results determining medical activity of the population

| ~|Survey
V805 Active -  Age - Sex - Education - Professional field - . Professional field ~ SetActive -
bl 33 2 5 3 1 0
1] 35 2 5 a 1 1]
1 24 2 5 a 1 0
1 43 2 5 3 1 1
1 18 2 3 4 1 0
1 20 1 3 5 1 o
1 33 2 3 4 1 1
1 25 1 3 1 1 1
1 139 2 3 12 1 0
o 52 2 5 3 1 o

Leftmost column — activity according to the results of the survey, rightmost column — output results.

Source: own compilation.

Table 6. Results of experiments to determine medical activity of the population using a fuzzy neural network

No. Level to determine medical activity Vi Via Number of active citizens
1 0.6 1 0.1 679
2 0.8 1 0.1 670
3 0.8 0.9 0.1 647
4 0.6 0.7 0.1 635
5 0.5 0.6 0.3 653
70 Volume 15, Issue 1, 2022 Economic and Social Changes: Facts, Trends, Forecast
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The results obtained during the experiments in
order to verify the accuracy of forecasting can be
compared with the results of the sociological survey
itself. We considered the option when two values
of the activity criterion are used: 1 — active, 0 —
inactive. The respondents who chose the option “I
go to the doctor at the first signs of illness, I regularly
undergo a medical checkup” were determined to
be active when answering the question “What do
you do to preserve and strengthen your health?”
With regard to the results presented in Table 6, the
discrepancy with the data of the sociological survey
was from 30 to 40% (the number of active users of
medical services according to the survey results was
487 out of the total number of 1,500 respondents).
When analyzing the data obtained, one should bear
in mind that the first layer of the network was not
subjected to adaptation. We plan to further refine
the presented network in terms of its training and
providing an opportunity to take into account the
nature, specifics and severity of a medical issue for
a person when calculating activity.

Conclusion

Specific features of agent-based modeling
determine the prospects of its use for solving a

variety of tasks in socio-economic systems. The
main difficulty in implementing such models is
their conceptualization. The results obtained in
the study provide a conceptual basis for the process
of constructing agent-based models of the spatial
network of infrastructure facilities and resource
provision of the regional healthcare system. These
models are focused on the search for optimal
accommodation options, taking into account the
motives, attitudes and behavioral strategies of the
residents of the region, as well as the role of the
set of external and internal factors determining
this choice. It is ensured by the possibility of using
the results of sociological surveys. The presented
approaches help to interpret survey data for the
formation of behavioral models of agents-users
of medical services. At the same time, due to the
application of fuzzy inference mechanisms, an
element of uncertainty in the behavior of agents
is simulated, which increases the adequacy of the
models in relation to the subject area. Thus, the
presented work contributes to the development
of theoretical and applied aspects in the creation
of agent-based models related to the provision of
services for social systems.
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Abstract. Due to international migration’s growing importance in modern countries’ lives, there is an
increasing need for reliable and relevant forecasts of this process, especially in today’s turbulent world.
However, established migration forecasting procedures suffer from a number of limitations, against which
innovative approaches based on big data, notably online searches made by potential migrants, offer many
advantages. Because of their novelty, such tools have not yet revealed their full explanatory and predictive
properties. The work explores the possibility of using these tools to predict the population flows within
the post-Soviet space. We hypothesize that there is a statistical relationship between online queries about
migration to Russia made by residents of Kyrgyzstan, Tajikistan and Uzbekistan and subsequent human
flows from these countries to Russia. The hypothesis was tested using the migration statistics of Rosstat,
the Federal State Statistics Service of the Russian Federation, Google Trends data on search intensity,
and Yandex Wordstat service of word matching for validation of search images. As a result of correlation
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and regression, we found a moderate dependence of the dynamics of human flows on previous queries,
which is most evident at a lag of 6—9 months and at zero lag. Obtaining more accurate results in this and
similar studies is hindered by the initial limited predictability of migration behavior due to its contextual,
sometimes situational and irrational nature, as well as “noisiness” of statistics of queries and often the
flows themselves. The search for universal algorithms of determination of relations between queries and
migration flows is seen as the main direction of research in this field.

Key words: migration, forecasting, big data, online queries, search images, modeling, Russia, Central
Asia.

Acknowledgments.

The article was prepared within the project “Post-crisis world order: Challenges and technologies,
competition and cooperation” supported by the grant from Ministry of Science and Higher Education of
the Russian Federation program for research projects in priority areas of scientific and technological

development (Agreement no. 075-15-2020-783).

The growing scale! and importance of cross-
border migration (involving temporary or perma-
nent change of country of habitual residence) in the
life of societies increases their need for relevant,
reliable and realistic forecasts of people’s movements,
especially in the context of political and environ-
mental (including epidemic) instability on the planet.
Such forecasts are necessary for visionary, proactive,
“smart” migration management; for improving the
preparedness of rapid response systems to more
frequent migration crises and developing effective
solutions to emerging problems; and for improving
the planning of various spheres and institutions of
society, such as health care, education, etc.

At the same time, forecasting migration faces
serious difficulties due to the specifics of this beha-
vioral phenomenon, namely the high uncertainty
associated with it. Some researchers, in particular
J. Bijak and M. Czaika, categorically state that
“migration is not predictable in the strict sense”
(Bijak, Czaika, 2020, p. 14). Nevertheless, the
use of a wider range of statistical sources, the

' According tothe UN data, in 2020 the number of people
around the world living outside their country of origin has
reached an unprecedented level of 281 million. (International
Migrant Stock 2020. UNDESA, PD. POP/DB/MIG/Stock/
Rev.2020)
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coordination of different types of information, and
the development of a methodology appropriate
to new types and combinations of data promises
progress toward relevant forecast results.

The emergence of innovative, data-driven
approaches to the study of migration offers great
opportunities in the field of migration forecasting.
The emerging trend of migration research, which
relies on statistics of online inquiries from potential
migrants, is very promising from the point of view
of nowcasting and short-term forecasting of human
flows.

Such set of tools for analyzing and forecasting
migration have not yet been developed in Russia.
The purpose of our work is to explore the possi-
bilities of applying the new methodology for
anticipating migration flows in the post-Soviet
space, on the material of which no such studies
have been carried out before. We formulate and test
the hypothesis that there is a link between search
queries about migration to Russia made on the
Internet by residents of Kyrgyzstan, Tajikistan and
Uzbekistan, and subsequent migration flows from
these countries to Russia. In order to achieve the
goal, we used the tools of search pattern validation,
correlation, regression and theoretical analysis.
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The work focuses on the following tasks: to show
the limitations and problems in the application of
conventional procedures on the basis of a review of
generally accepted forecasting methods and data
sources; to analyze foreign experience in the use of
different types of big data, including online queries,
to study and predict migration, to characterize
their advantages and disadvantages; to adapt such
a set of tools to the conditions of migration in the
post-Soviet space and to test the methodology of
anticipating migration from Kyrgyzstan, Tajikistan
and Uzbekistan to Russia using the statistical
material of online inquiries from the Central Asian
population and monthly data from Rosstat on the
number of migrants arriving from there to Russia;
to present and try to explain the results obtained;
to assess the possibilities of their practical use and
in general the prospects of this approach to the
prediction of migration in Russia.

Limitations of established migration forecasting
procedures

The 21st century has seen a dramatic increase in
migration foresight activities around the world. A
large group of scientists and institutions engaged in
migration forecasting has been formed. The
number of works, including major ones, devoted
to quantitative assessments and foresight of
future migration, issues of methodology and
forecasting techniques, is growing rapidly (see, for
example, (Szczepanikova, Van Criekinge, 2018;
Acostamadiedo et al., 2020; Sohst et al., 2020;
Carammia, Dumont, 2018; Bijak, 2016; Lifshits,
2016; Tkachenko, Ginoyan, 2018; Malysheva,
2017) et al.?).

However, when comparing forecast assessments
and actual migration figures, it turns out that a
significant part of the forecasts did not come true.
Often the dynamics of migration were undere-
stimated. Australian demographer T. Wilson states

2 World Population Prospects (2019). Vol. 1, 2. New
York: UN; Tomorrow’s World of Migration (2017). Geneva:
FES, Global Future, IOM.
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that large error values have actually become the
norm in forecasting both long-term flows and short-
term fluctuations (Wilson, 2017).

The main reason for these inaccuracies is the
objective difficulties of predicting migration. These
include the multiplicity of interacting drivers of
migration and the variability of their influence,
especially in the context of contemporary societal
and environmental (including epidemic) instability,
external shocks, deep, time-compressed and
multidimensional transformations that make it
difficult to recognize future signals’; the complex
nature of migration behavior, which is often
contextual and situational, bears the stamp of place
and time in the formation of migration intentions
and the decision to move, and is sometimes
irrational. Thus, migration forecasting is currently
stochastic because of the objective unpredictability
of the “black swans” inherent in this process and the
large variability of the final outcomes of the modeled
object. Limited and incomplete information and
the lack of knowledge about migration itself also
contribute to the increase in uncertainty (Bijak,
Czaika, 2020).

Statistical data traditionally developed and
collected by national and international organi-
zations (censuses and sample population surveys,
administrative data on entry into and leaving the
country, residence and work permits, etc.) have
significant drawbacks such as resource intensity,
incompleteness, flaws in quality, significant delay in
reporting, limitations in accessibility, comparability
and disaggregation, etc. Data from sociological
services, in particular the results of the Gallup World
Poll on the migration intentions of the population,
are available and internationally comparable.
However, such information is costly to obtain,
subject to the risks of unrepresentative sampling,

3 For example, a sudden outflow of representatives of
wealthy social strata from particular regions may be a harbinger
of impending cataclysms and subsequent mass resettlement of
the population from the affected territories.
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dependence of their predictive power on the timing
and location of the survey, question wording (Tjaden
etal., 2019), etc.

While the methodology is constantly improving,
none of the methods used can be unequivocally
preferred in all respects (Sohst, Tjaden, 2020).
Scenarios outlining possible options for long-term
migration prospects have increased uncertainty.
And since the horizons of such projections extend
beyond the voting cycle, it is not easy to translate
their results into policy decisions. The Delphi
method, despite multiple rounds of examination
of selected expert groups, is often unable to iron
out significant differences in expert judgment
(Acostamadiedo et al., 2020).

Econometric methods also have their weak-
nesses. They are vulnerable to unreliable or
incomplete statistics, national differences in data
sources and collection methods, they cannot
account for the diversity of explanatory factors,
they sometimes rely on questionable assumptions,
inappropriate historical or country analogies, and
they face difficulties in operationalizing drivers
that contain elements of uncertainty. In addition,
processing and analyzing large amounts of
information requires complementing regression
set of tools with other more sophisticated
machine learning techniques, including neural
networks.

The turbulence of the world, which makes the
prediction of migration very difficult, encourages
the search for non-standard sources of information
and innovative methods of its application. Oppor-
tunities for this are opening up with the develop-
ment of digital technologies. In particular, such
prospects are possible with the use of big data and
corresponding new methodological approaches to
nowcasting and migration forecasting.

Foreign experience in the use of big data in
migration forecasting

Alternative sources of information, taking the
form of big data, and new ways of analyzing it,
including machine learning, are increasingly being

Economic and Social Changes: Facts, Trends, Forecast

Volume 15, Issue 1, 2022

used in migration forecasting (Sirbu et al., 2021).
This is facilitated by the increasing use of mobile
phones and Internet-connected digital devices by
migrants in the planning and implementation of
migration, etc. The digital footprint left by migrants
can be used to identify patterns and trends in
migratory behavior.

Big data have a number of undoubted advan-
tages: immediacy and timeliness, relative ease and
low cost of obtaining information, relevance of
information, the reflection of real, current proces-
ses, the coverage of huge arrays of population and
territories.

A lot of research has been done based on the use
of geolocalized Twitter and Facebook user data, IP
logins when accessing websites, email messages sent
from Yahoo servers, and call detail records from
mobile phones. These works have demonstrated the
serious potential of big data for predicting the scale
and routes of population movements, identifying
typical patterns of movements in emergency situa-
tions, changes in the number of migrants, the degree
of their assimilation by language, musical and
literary preferences of network users, etc. (Zagheni
et al., 2017; Zagheni, Weber, 2012; Hawelka et al.,
2014). The application of such data has predicted
the growth of Venezuelan migrants in Colombia
and Spain (Spyratos et al., 2019), and assessed
the cultural integration of Mexicans in the USA
(Stewart et al., 2019). They have been used to
track human flows after natural disasters in Haiti
and to anticipate their routes in New Zealand: to
places familiar to victims (where many calls had
previously come from) and major cities (Bengtsson
etal., 2011), and to monitor mobility in epidemics,
including COVID-19.

The results were consistent with official statistics
and the research findings published much later. At
the same time, the application of such big data
revealed limitations and posed serious challenges.
The level of Internet connectivity and mobile
connection significantly influenced the
representativeness of the sample and, accordingly,
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the accuracy of the results. The intensity of the
digital services use by different social groups
also varied, depending on their age and gender
characteristics, the level of socio-economic
development of the territory, the type of settlement,
etc. Features such as the young age of Twitter
users or the older age of Facebook audiences,
for example, limit the ability to generalize such
results to identify common migration patterns.
The instability of the use of social networks, the
unreliability of the information provided by users
about themselves, the existence of fake and double
accounts also have an impact. Problems arise with
accessing data from networks and services and
ensuring the constant flow of information. It is
difficult to obtain information from the networks
about the period of stay of a visitor in the country
of destination, which is used in official statistics as
a criterion for determining a migrant.

When such data is used to track an individual’s
whereabouts, there are risks of human rights
violations regarding the privacy and security of
personal information, as well as ethical standards. In
the worst case, this could lead to a possible increase
in repression of persecuted people, the creation
of obstacles to their refugee status abroad or their
expulsion from the country of asylum sought, etc.
(Beduschi, 2018).

Studies of migration and other forms of mobility
based on online inquiry statistics lack most of these
disadvantages. Such studies are becoming increa-
singly popular. Since Google is the main search
engine of the world’s population, which is used by
more than 1 billion people, the queries in this browser,
measured by Google Trends*, can be considered

4 Google Trends service provides aggregated statistics
from a database of queries on Google by geographical areas,
time intervals, etc., reflecting collective behavioral patterns.
Internet query data from Google Trends is already widely used
in various areas of economic and social research: to predict
aggregate demand and private consumption, unemployment
and inflation rates, sales of specific goods and services, the
spread of diseases such as influenza, salmonella, obesity, etc.
(Yurevich et al., 2020).
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generally representative of the Internet audience
and used as a forecasting tool. The application of
this type of big data is based on the notion that
the aggregate query intensity of migration-related
search words serves as a direct measure of migration
intentions (Bohme et al., 2020). As empirical
studies show, potential migrants gather information
about opportunities to move, including online, so
fluctuations in the number of requests can indicate
a variation of interest in migration and, all other
things being equal, are suitable as a proxy (analogue
indicator) of changes in the number of potential
migrants and the attractiveness of certain countries
for them, which allows using of such data to predict
the dynamics of human flows>.

The prediction of cross-border population
movements based on such an approach was initiated
by Google analysts in the 2000s. H. Choi and
H. Varian, having analyzed the monthly intensity
of search queries for the word “Hong Kong”
performed in certain countries for 2005—2011 and
the number of tourists arriving from these countries
to Hong Kong, concluded that Google Trends data
reflects the planning of trips and allows anticipating
future tourist flows (Choi, Varian, 2012). The use
of monthly data, to which this pioneering work was
addressed, has become the most common statistical
practice of further research.

> Migration intentions can include abstract desire,
concrete planning, and actual preparation for migration.
According to a study based on Gallup World Poll data, only
1% of the world’s adults would like to move to another country,
of which only 10% make plans to leave; only a third of those
planning to migrate truly prepare to move and only a third
of those actually preparing to leave (Tjaden et al., 2019).
Accordingly, the ratio of potential and actual migrants is 1 to
100. Although a 1 p.p. increase in the proportion of residents
of a particular country expressing interest in emigrating to a
particular country corresponds to a 0.75 p.p. increase in the
flow along this route, such links are weaker for residents of
developing countries. This is due to major obstacles to their
migration: restrictive immigration policies of destination states,
lack of resources, long distances, etc. The implementation of
migration plans can be hindered by changes in the life situation
and situation in the country, health, employment, family
status, the emergence of unforeseen expenses in connection
with emigration (Carling, 2017).
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The study of international migration (the
criterion of which is a temporary or permanent
change of country of usual residence) in this
innovative way began only in the 2010s. In order
to better identify migration flows and distinguish
them from tourism and business trips, the search
images were based on keywords related to work,
study, and asylum. Global Pulse® and the United
Nations Population Fund staff assumed that
people interested in migration make inquiries
about employment opportunities abroad before
they leave. When comparing statistics on foreign
arrivals to Australia, including its individual cities,
with aggregated requests from different countries
for 2008—2013 by the key English-language words
“jobs in Melbourne”, “jobs in Australia”, and
“work visa”, a link between these indicators was
found. The correlation between flows from Italy to
Australia and requests for “jobs in Australia” was
particularly strong’.

An important result of subsequent research was
the identification of the time lag between the
expression and embodiment of intentions. Such a
timing effect in migration is due to the need to
prepare for the trip. This was shown by a study
of Spanish-language query statistics from Peru,
Colombia and Argentina in 2005—2010 for the

<

keywords “jobs in Spain”, “embassy in Spain” and
“Spain”. The researchers found a strong correlation
between the 7—8-month lag of such requests in Peru
and Colombia and the number of migrants from
these countries registered as migrants in Spain.
For Argentina, whose flows consisted of 40—
50% European nationals, the results were mixed
(Wladyka, 2017).

Matching the language used in migrants’
countries of origin and destination makes it easier

to handle search queries. However, linguistic

¢ UN initiative to use big data for real-time forecasting.

7 Estimating Migration Flows Using Online Search
Data (2014). Global Pulse Project Series. No. 4. Available
at: http://www.unglobalpulse.org/sites/default/files/UNGP_
ProjectSeries_Search_Migration_2014 0.pdf
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discrepancies are more typical. The study of
migration to Switzerland relied on search data
in four languages: German, French, Italian, and
Spanish. We have processed queries for the keyword
“work in Switzerland” from Germany, France,
Italy, and Spain, respectively, from 2004—2018. The
researchers found that among potential migrants
from the four countries in question, natives of Spain
and Italy showed the greatest interest in working in
Switzerland and showed the strongest correlation
between requests and subsequent arrival, which
allows predicting in the short term the flows of
adult migrants from these states. In contrast, the
corresponding indicators for France show a weak
relationship, occurring with a lag of two years. This
fact can be explained by the predominance of family
immigration in movements from France, as well
as by fact that the flows contain a large number of
migrants who have already worked in Switzerland
before, i.e. do not need to seek such information
(Wanner, 2021).

The first steps toward short-term forecasting of
forced migration based on search queries have
been taken. A Pew Center study found a strong
correlation between the intensity of requests from
Turkey with the word “Greece” in Arabic and
fluctuations in the number of Iraqi and Syrian
refugees crossing the Aegean Sea toward Greece in
2015—2016 (Connor, 2017).

Compared to all the above-mentioned studies,
which were limited to the use of a small number of
search words in relation to individual countries, the
works of German scientist M. Bohme and his
colleagues are distinguished by the scope and a
new algorithm of analysis. To build search patterns,
the authors selected 67 words related to economics
and migration in three languages: English, French
and Spanish, and collected statistics on relevant
queries made in 101 countries of origin of migrants
in relation to 35 host OECD countries. Constructed
time series of aggregated annual data for 2004—
2015 for each search word from each sending
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country allowed judging the level and dynamics of
emigration potential of the population, as well as
the orientation of emigration intentions towards
particular destination countries. The significance of
the results increased when the sample was restricted
to states with high Internet connectivity and more
common languages (Bohme et al., 2020).

These research findings suggest that migration-
related query data can be used as a proxy for
migration intentions and complement official
information, compensating for the lack of relevant
and comparable statistics and allowing for new
combinations of data that add value to each type
of data (Struijs et al., 2014). At the same time, the
inclusion of words related to study, asylum, etc. in
such search images can highlight intentions with
respect to study, humanitarian migration, etc.,
respectively.

At the same time, the use of such alternative
sources of information is subject to certain
limitations. The vast amount, complexity, and
“noisiness” of the data create methodological
and analytical problems (Rango, 2015). There is
no single universal approach to the use of queries
for forecasting migration. There are differences in
the closeness of connection between the statistics
of typical queries and subsequent movements of
the population, depending on the routes, mass
and composition of flows. Perhaps each migration
corridor (migration between two particular
countries) has a unique query (Tjaden et al., 2021).
Query data is often not very informative in cases
of small-scale migratory flows, movements from
countries with rare languages, limited internet
access, etc. (Wladyka, 2017). Distortions can arise
because people put different meanings into the same
words and use them for different, including non-
migration-related, search purposes. In addition,
when verifying the accuracy of predictions made
on the basis of alternative sources of information by
correlating them with official migration statistics, it
is necessary to take into account the imperfections
of the latter (Tjaden et al., 2021).
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Obviously, the as yet poorly understood
explanatory and predictive properties of query
statistics complicate the correct use of big data for
migration prediction, which in turn gives rise to the
need for further research in this area.

Research methodology and variable calibration

Migration flows from Kyrgyzstan, Tajikistan,
and Uzbekistan to Russia were chosen for study
because of the mass and stable routes of such
movements generated by the socio-economic
differences and migratory interdependence of
these countries. The movements are favored by
the common historical past, geographic proximity,
economic integration, cultural ties, etc.

These Central Asian states are among the main
donors of population and labor in the post-Soviet
space. In 2020 they accounted for 32% of the
inflow of migrants to the RF and 43% of its
population growth; in turn, Russia as the main
recipient of human flows in 2020 accounted
for 76% of all Kyrgyz natives living abroad (in
2000 — 81%), 79% — for Tajikistan (70%) and
57% — for Uzbekistan (58%)®. These indicators
show that Tajikistan is the only country in this
group that clearly demonstrates a long-term,
least susceptible to negative external influences,
increase in the orientation of migration flows
toward Russia.

Two types of data from different sources were
considered in determining the most appropriate
reference statistical information on migration flows
for the study. First, these are quarterly data from
the Russian Ministry of Internal Affairs on the
number of foreign nationals registered for migration,
including those arriving with the purpose of work.
While allowing for the clear identification of migrant
workers, this information, which is publicly available
only for the period since the end of 2016, does not
provide sufficient depth in the time series.

8 Own compilation according to Population size and
migration in the Russian Federation in 2020 (2021). Moscow:
Rosstat; International Migrant Stock (2020). UNDESA, PD.
POP/DB/MIG/Stock/Rev.2020
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Second, monthly data from Rosstat, available
since 2011, on the number of people arriving from
abroad in Russia and registered at the place of
residence or stay for a period of 9 months or more.
However, these data summarize not only labor
migrants (not allowing them to be singled out),
but also students, reuniting family members, etc.
At the same time, taking into account that modern
migration is primarily labor migration and that
not only labor migrants but also other categories
of migrants are interested in work (looking for
information about it online), the mentioned
and some other shortcomings (Chudinovskikh,
Stepanova, 2020) can be neglected for want of better
data.

At the same time, the Rosstat data have
undoubted advantages: 1) impressive depth of time
series with monthly detailing of data, providing a
large number of observations and making it possible
to build a more relief trajectory of migration
processes compared to quarterly, more smoothed
data; 2) compliance with the most common data
format used abroad in similar studies; 3) reflection
of more stable flows of migrants coming temporarily
for longer periods or for permanent residence, in
contrast to short-term volatile circulation.

For the subsequent quantitative analysis, we
formed a time series of data on migration inflows
from these Central Asian states to Russia for the
period from January 2015 to December 2020, which
included 72 points (observations) for each country
(denoted by the indicator of migrant arrivals — M).

During the formation of statistics on the queries
of potential migrants, a list of possible search words
or search images was compiled. When forming the
list, the authors took into account the experience of
foreign studies, in which search images related to
work in specific territories showed the best results.

To check the relevance and accuracy of the
match to the object under study of the selected
search images, we used the Wordstat service
provided by the Russian company Yandex.

Economic and Social Changes: Facts, Trends, Forecast
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The Russian web application allows getting
information about the absolute number of queries
that include a search term, as well as the context
of its inclusion (Yurevich, 2021). Whereas the
American counterpart Google Trends reveals
only the dynamics of queries, but does not show
their absolute number, so it is less informative
for validating search images — determining the
frequency of use of particular terms online and their
associative relationships, which makes it difficult to
prove true relationships and increases the likelihood
of finding false correlations.

At the same time, Yandex service does not allow
analyzing queries for a long period of time, limiting
it to only two years of available data, so to build
models for the analysis of time series in the medium
and long term we used Google Trends application,
which is much more suitable for this due to the deep
retrospective data.

Justification for referring to these two search
engines is based on their popularity among
Central Asian users, although Yandex is markedly
inferior to Google. According to analytical service
StatCounter, in 2020 in Kyrgyzstan 89% of the
browser market accounted for Google and 10% for
Yandex, in Tajikistan — respectively 82% and 15%,
in Uzbekistan — 84% and 14%°. The geographical
binding of the requests was determined by the user’s
IP address or by using the appropriate browser
settings.

According to the Wordstat service, search
queries containing the word “job” are very popular
(Tab. 1). The term “vacancies” is used somewhat
less frequently, but is also quite common. Queries
for more specific words like “residence” (e.g.,
“get a residence permit”) and “migration” have a
frequency of less than 1,000 per month. The word
“patent” is used somewhat more frequently, but the
context of its use indicates a strong “noisiness” of
the term, which is often associated with a document

9 Statcounter GlobalStats. Available at:

gs.statcounter.com

https://
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Table 1. Characteristics of the popularity of search terms related to potential labor migration per month

Search query considering Number of requests per month, units
morphology
Kyrgyzstan Tajikistan Uzbekistan
job 63,945 41,460 67,731
vacancy 11,686 7,599 12,835
joblvacancy 72,387 46,901 77,481
joblvacancy - Bishkek - Kyrgyzstan -homework 59,937
joblvacancy - Dushanbe - Somon™*- Tajikistan 41,379
joblvacancy - Tashkent - Uzbekistan - Samarkand 62,832
joblvacancy Moscow!Russia 6,842 6,400 4,537
patent 1,118 3,032 1,741

* https://somon.tj — classifieds site, vacancies only in Tajikistan.

Source: https://wordstat.yandex.ru/ (accessed: October 19, 2021).

Note. The symbol “I” acts as an operator “or”; the symbol “-” excludes the following word from the possible variants of the query. The
excluded words are those that obviously do not meet the goals of identifying migratory sentiments.

protecting intellectual property. At the same time,
queries containing the words “job” or “vacancies”
are not suitable for nowcasting or predicting
migration flows for a similar reason: first, people
often use these words to search for jobs in their own
country without being interested in employment
opportunities abroad; second, on the Internet there
are many references to the word in an educational
context, as “homework” and “classwork”. The
attempt to build a search images using words in the
national languages of Central Asian countries is not
effective either. Apparently, residents are looking
for jobs in local markets with such queries, and
their efforts are not very active. For example, in
Uzbekistan the query “ish o rinlari” (jobs) has 1.3
thousand mentions per month; in Tajikistan “kor”
(work) has 5.5 thousand; in Kyrgyzstan “jumush”
(work) has 2.6 thousand.

Adding the name of the Central Asian country
to the search allows clarifying the search area and
characteristics of jobs, but leads to a merging in
the overall statistics of queries such as “work in
Tajikistan” and “work for citizens of Tajikistan”.
And vice versa, if you use the names of these
countries as stop words, all queries containing the
words “Tajikistan”, etc. drop out of the field of
observation.
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On the contrary, the inclusion of the names
of the host country, its cities, etc. in the query is
justified. The search image “(job OR vacancies)
AND (Moscow OR Russia)” demonstrates a high
level of compliance with the task, which is almost
noiseless due to the concretization of the geography
of the search. At the same time, other cities and
constituent entities of the Russian Federation,
according to the Wordstat service, attract much less
interest from citizens of each of the three countries.

The compiled search query image “(job OR
vacancies) AND (Moscow OR Russia)” was entered
into the Google Trends service to form a long time
series (indicator designation — GT). The resulting
statistics are automatically normalized with respect
to the maximum value for the period from January
2014 to December 2020, i.e. the indicator has
acquired the form of an index. For clarity, the time
series were normalized from 0 to 1 using the MIN-
MAX procedure (y = (x — min)/(max — min)).

The Figure shows in favor of the correlation
between the variables in question, although not very
close. The broken trajectory of the dynamics of
flows and especially of queries fluctuating with a
large amplitude reflects the instability of the Russian
economy in conditions of sanctions of Western
states against Russia, pandemics, etc. The similar
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Comparison of the dynamics of migrants influx and queries “(job OR vacancies)
AND (Moscow OR Russia)” in the Google search engine in 2015-2020
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reactions of the variables to significant, especially
extraordinary, events and extreme situations are
well noticeable. Thus, the increase in queries and
flows since late summer 2019 may be connected
with the adoption of Law No. 257-FZ, which
simplifies the procedure for granting temporary
residence permits and permanent residence permits
to certain categories of migrants, and the broader
psychological effect of this liberalization measure.
On the contrary, after Russia adopted a package of
strict measures against the spread of the coronavirus
epidemic, there was a rapid decline in the influx of
migrants and minimization of the number of queries
in the spring of 2020. However, when Russian
legislation adopted the provision on the possibility
of repeatedly extending patents from May 2020,
as well as a package of liberal rules for the stay of
migrants in the country since June, both queries and
flows grew almost in parallel.

Changes in the opposite directions are observed
in all three countries from year to year in January,
when the flow of migration greatly decreases, but
interest in working in the Russian Federation
noticeably increases. This suggests the probable
presence of seasonality in both variables.

However, the trajectory of queries, in contrast to
the movement of flows, does not show a rise in the
summer period of the Russian economy’s demand
for foreign labor, which is explained in typical
conditions by the lag between queries and
subsequent flows. It is also noticeable that flows
from Kyrgyzstan reacted with great lag to the
country’s accession to the EAEU on January 1,
2015 (membership in which does not seem to affect
any explicit features of the network and migration
behavior of citizens), while movements from
Tajikistan and Uzbekistan similarly reacted to the
introduction of patents for migrants from the CIS to
work for legal entities on January 1, 2015.

In addition, we can see in the charts, the inflow
of migrants from Kyrgyzstan and especially
Tajikistan has a pronounced upward trend. The rate
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of change in queries from these countries also
gravitates toward the upward trend. On the contrary;,
the dynamics of queries, as well as arrivals of
migrants from Uzbekistan show a downward
trend. Probably due to the inertia of the waning
dynamics of flows, the entry into force in December
2017 of the agreement between the governments
of Uzbekistan and Russia on the organized
recruitment of Uzbekistan citizens for temporary
labor activities in Russia, causing a surge in queries,
was not reflected in the subsequent rise in migration.

The conducted statistical tests confirmed these
hypotheses. The augmented Dickey-Fuller test
(ADF) and the Ljung-Box Q-test indicated the
non-stationarity of the time series (calculations
performed in the RStudio application, package
“tseries”). In addition, a comprehensive test for
seasonality, including tests for seasonal dummy
variables, Friedman tests, Kraskell-Wallis tests,
etc.'%, indicates the presence of seasonality in M
variable by Uzbekstin and in GT variables for all
countries (calculations are performed in RStudio
application, package “seastests”). One way to
obtain the stationarity of the time series is to take
the first differences, i.e. further we will analyze
the monthly change in the number of migrants
arriving and the change in the demand index (AM
and AGT). Smoothing of seasonal fluctuations in
those variables in which seasonality was detected
was performed using the X-13ARIMA-SEATS
algorithm!'. After this operation, a correlation
analysis with the inclusion of lags from 0 to 12
months was performed for the purpose of primary
analysis of the relationship between the variables.
At this stage, we found an extremely low degree
of correlation between the observed variables for
Tajikistan. Somewhat better results were recorded

10 Package “seastests”. Available at: https://www.
rdocumentation.org/packages/seastests/versions/0.14.2/
topics/isSeasonal

Il R-interface to X-13ARIMA-SEATS. Available at:
http://www.seasonal.website
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when the search image was changed by removing
the word “vacancies”.

Correlation analysis showed a moderate
relationship between the variables. The tightest
interdependence is observed with a lag of 6—9
months, which is required to make a decision and
thoroughly prepare for departure for an extended
period, as well as with zero lag, which indicates a
search for fresh information about work in Russia
just before departure. The results obtained are
consistent with similar findings of some foreign
works (Wladyka, 2017; Wanner, 2021), by no means
refuting the hypotheses of the study.

Modeling results and discussion

The study of correlation coefficients demon-
strated approximately identical strength of the
relationship between variables with different lags
within the same country. But given the rather
moderate values of these coefficients and in order
to increase the overall stability of the models,
the indicator of the monthly inflow of migrants
(M) was also introduced into the number of

explanatory regressors with lags. The search for
optimal model specifications for each country was
performed using a stepwise regression algorithm,
the determining parameters being the value of the
Akaike information criterion and the significance
of coefficients on explanatory variables (calculations
were performed using the RStudio application,
the “MASS” package). Additionally, a variable
backward elimination algorithm (leapBackward,
the “caret” package) has been implemented, which,
among other things, takes into account the accuracy
of the predictions. The final set of specifications
was determined based on theoretical assumptions
about the signs at the coefficients; the value of the
mean absolute error (MAE), the significance of the
coefficients, and other indicators of model quality
were also taken into account (7ab. 2).

The resulting models create preconditions
for confirming the main hypothesis of the study:
the dynamics of migrant arrivals show a positive
correlation with changes in the number of requests
related to the search of Central Asian residents for

Table 2. Models forecasting the inflow of migrants

Country Kyrgyzstan Tajikistan Uzbekistan
Specification C1 C2 C3 C4 G5
Constatnt 930.11** 885.60** 1117.78** 181.12 1477 41***
(361.96) (345.57) (499.29) (462.52) (516.70)
AGT (-7) 41.92** 19.57" 19.55*
(16.99) (12.15) (10.17)
AGT (-11) 59.71*** 18.05**
(17.08) (7.65)
M (-1) -0.59%** -0.64*** -0.17** -0.56*** -0.17**
(0.11) (0.11) (0.08) (0.10) (0.07)
M (-6) 0.19* -0.14*
(0.10) (0.07)
M (-9) 0.37*** 0.42*** 0.41**
(0.10) (0.10) (0.12)
Number of observations 59 59 59 59 59
Normalized R-square 0.37 0.43 0.10 0.37 -
R-square - - - - 0.20
MAE 477.6 446.2 609.4 539.8 -
"P<0.12
Level of significance according to Student’s t-test: *p < 0.10; **p < 0.05; ***p < 0.01; standard error value in parentheses; lag value in
the first column for variables in parentheses.
Source: own compilation.
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work in the Russian Federation. The relationship is
stronger for Uzbekistan and Kyrgyzstan, while in the
case of Tajikistan it is the weakest. The magnitude
of lags between the dependent and explanatory
variables suggests that potential migrants prepare
for their move in advance and look for places of
employment in advance too.

At the same time, the constructed models have
a relatively small percentage of the explained
variance and a moderate mean absolute error. This
may be due to several circumstances. First,
combining data not only on labor but also on other
categories of migrants in the dependent variable
inherently reduces the accuracy of the model
predicting labor migration, because different search
images may be relevant to the queries of different
categories of migrants.

Second, citizens of Russia and other countries
account for a large proportion of migrants from
Kyrgyzstan, Tajikistan, and Uzbekistan: about 23%,
33%, and 28%, respectively, of those arriving in
2018 from these countries'>. These migrants may
have different online search behavior patterns, and
their higher percentage in the flow from Tajikistan
probably weakened the link between specific queries
and flows, which is consistent with the results
obtained abroad.

Third, as we know from foreign studies, the low
level of Internet connectivity can distort the links
between requests and flows. According to materials
presented on the site DataReportal, at the beginning
of 2021, the Internet audience included 50.4% of
all residents of Kyrgyzstan, 34.5% of Tajikistan,
and 55.2% of Uzbekistan, which is below the
global average'3. Although Central Asian residents
aged 20—34 make up an increased share both of
those arriving in Russia and of Internet users, a
deformation in the representativeness of the latter

2.0wn compilation according to the Demographic
Yearbook of Russia 2019 (2020). Moscow: Rosstat.

13 Posts Tagged Central Asia. Available at: https://
datareportal.com/reports/?tag=Central+Asia
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in relation to potential migrants cannot be ruled
out. The lowest level of Internet connectivity in
Tajikistan compared to the other two Central
Asian countries may be reflected in the least strong
connection between the demands and flows of this
state’s population.

Fourth, given the long history and recurrence of
such trips, the need to search for information about
migration online is reduced among migrants who
have already been to Russia, as well as compatriots
who receive information from them.

Fifth, as foreign experience shows, the statistics
of requests made by migrants from countries with
rare languages show weaker links with the flows from
these states. The languages of Central Asia are also
not widespread, and the population of the region
seeks information about Russia in the Russian
language. Considering that Russian is not a native
language for migrants and they often speak it
superficially with a generally low level of education,
it is difficult for researchers to imagine what words a
migrant would use to formulate a query. In 2020, only
14% of migrants over 14 years of age from Kyrgyzstan,
18% from Tajikistan, and 25% from Uzbekistan
had higher and secondary vocational education'.
Nevertheless, perhaps a more scrupulous validation
of the search image by including stop words could
enhance its predictive ability.

Sixth, perhaps using advanced and resource-
intensive machine learning algorithms, particularly
neural networks (Blazquez and Domenech, 2018),
often used for complex analysis of large data sets,
could provide more accurate results. Foreign
migration authorities already use such methods
for prognostic purposes'. Nevertheless, advanced

4 Own compilation according to Population size and
migration in the Russian Federation in 2020 (2021). Moscow:
Rosstat.

15 1n 2012, the European Asylum Support Office launched
an early warning and preparedness system that uses information
sharing mechanisms from a variety of sources, including big
data processed through machine learning (Albertinelli et al.,
2020).
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artificial intelligence methods, due to their high
technical resource intensity and the need for a
significant amount of time for the training and
regularization procedure, are sometimes less
suitable than regression approaches for identifying
the presence and nature of causal relationships that
were established in the study.

Moreover, the obtained values of the average
absolute error are relatively small in relation to the
projected monthly change in flow volume. Thus, if
we relate them to the average total number of
migrants arriving in a month, the error will be
within 10% for Tajikistan and Uzbekistan and 15%
for Kyrgyzstan. Taking into account the “noisiness”
of the dependent variable, such results seem quite
acceptable.

Conclusion

In our study, we found a moderate correlation
between changes in the number of online queries
about migration to Russia from residents of
Kyrgyzstan, Tajikistan, and Uzbekistan, and
the dynamics of subsequent migration flows

from there to Russia. We identified contextual
factors that may have affected the relevance of
search images and the accuracy of estimates
of the relationship closeness: the composition
of migrants by category, citizenship and level
of education, their knowledge of the Russian
language, the level of Internet connectivity in
Central Asian countries. The results show that
query statistics can be used as a predictor of
migration to Russia from Central Asian countries,
especially Tajikistan and Uzbekistan. The
advantages of new ways of obtaining information
about migrants on the basis of reading their digital
footprint open up prospects for the integration of
alternative data in the study and forecasting of
migration processes and the use of such data in
Russian migration policy.

This study can add to the experience of such
migration forecasting by applying Yandex
capabilities to validate search images, as well as the
results obtained on materials previously not studied
in this vein in the post-Soviet region.
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Abstract. The paper presents an agent-based model for dissemination of norms and values and the
experience of its use for forecasting the dynamics of opinions in Russian society, taking into account the
influence of digital media and deterioration of the economic situation in the country. The chosen modeling
method helps to predict the dynamics of population, economy and political system, taking into account
their mutual influence. Each agent is assigned an appropriate set of norms and values and a model is
designed showing how they change under the influence of the agent’s standard of living, communication
with acquaintances and impact of the media. The model we present differs from its known analogues due
to its connection with the model of artificial society, reflecting the population and economy of Russia on
the basis of current data. The behavior of agents in the model is based on the concept of a social agent,
which includes the principles of dividing agents into clusters of social activity, a way to represent the
norms and values of the agent in the form of a set of options with varying frequency and the function of
constructing subjective assessments of the standard of living based on the comparison of the agent with
its environment. Information content of the model is based on the analysis of the results of the seventh
wave of the World Values Survey concerning the relationship between the income level, assessment of
the work of the political system and the norms of social responsibility, which showed a significant degree
of correlation between incomes, political assessments and the norms of residents. On the basis of the
developed model, we carried out scenario calculations so as to build a forecast of the likely dynamics
of public sentiment in various economic conditions. The results obtained indicate a rather significant
relationship between the economic situation and the satisfaction of residents with the actions of the
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government. In the developed model, the change in a person’s beliefs is limited to their inner world;
therefore, implementing new aspirations in attempts to change one’s own life or society is an important

direction for future research.

Key words: agent-based model, norms and values, standard of living, digital media, World Values Survey.
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Introduction

The research subject in the article is the
dissemination of norms and values, where values
mean what is important for a person in life: love,
wealth, sense of security (Poel, Royakkers, 2011),
and norms denote behavior standards in society
(Fishbein, Azjen, 2011; Mercuur et al., 2019). The
dynamics of person’s norms and values depends
on both the events of their life related to family,
education, work, and the influence channel to
which they are exposed by acquaintances and the
media. In the previous decade, Internet platforms
such as YouTube, Twitter, TikTok, aimed at various
age and social groups, have taken a leading place
among the media. With their help, everyone gets
the opportunity to publish their opinions and
judgments, which significantly changes the ways of
the dissemination of norms and values (Chen, Lan,
2021). Influencers’ impact in social networks can
be potentially negative, provoke discontent with the
current government in order to further destabilize
the political situation.

The analysis of the influence channel from the
media on norms and values is becoming an
increasingly urgent task which is associated with
both an increase in the time spent in the digital
space (transition of work and entertainment to an
online format under the imposed restrictions), and
with a decrease in the standard of living and growth
in the susceptibility of the most affected categories
to the propagandized attitudes. The solution of this
problem requires creating special tools that allow
taking into account the contribution of a large
number of factors including the interest level in
socio-political issues and access frequency to the

Economic and Social Changes: Facts, Trends, Forecast

media among different age groups, influence degree
of attitudes, promoted by influencers on subscribers’
opinion, the importance of economic factors and
government actions to change residents’ views.

Observation of opinions and moods in society is
an important part of sociological and political
science research in Russia and abroad. To obtain
up-to-date assessments of public opinion, surveys
and monitoring are conducted with varying extent
of respondents’ coverage. At the regional level,
Vologda Research Center of RAS carries out
regular monitoring. Its results allow considering
the dynamics of both assessments of the current
government and the economic situation of
Vologda Oblast residents'. Russia’s population is
studied within the framework of the longitudinal
household survey of the RLMS-HSE?, VCIOM
surveys’, monitoring of the Institute of Sociology
of RAS*. The World Values Survey covers almost
100 countries including Russia’; its results are
published in a detailed form which helps to compare
respondents’ opinions with their gender, age,
income and therefore identify factors influencing
the formation of views of various social groups.

' VolRC RAS makes information and analytical bulletin
“The Effectiveness of State Management in the Estimates
of Population”.

2 Russian longitudinal monitoring survey — HSE.
Available at: https://www.hse.ru/rlms/

3 Public opinion poll (VCIOM): March—April 2021.
Monitoring of Public Opinion: Economic and Social Changes
Journal, no. 2, pp. 255-272.

4 Russian Society in the Conditions of Crisis Reality (Based
on the Results of Sociological Monitoring 2014—2016) (2016).
Informational and analytical summary based on the results of
the All-Russian Sociological Research. Moscow.

5 World Values Survey. Available at: https://www.
worldvaluessurvey.org/wvs.jsp (accessed: July 9, 2021).
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The data of polls and public opinion moni-
toring form the basis of analytical studies of the
dissemination of norms and values. For example,
N.I. Lapin’s work suggests an approach to clustering
the values of residents of Russian regions, based on
the all-Russian monitoring results (Lapin, 2010).
S.V. Mareeva analyzes the Russians’ value dynamics
according to the data of various monitoring waves
of the Institute of Sociology of RAS and the World
Values Survey (Mareeva, 2013; Mareeva, 2015).
Publications of the previous two years pays special
attention to the impact of the COVID-19 pandemic
on the moods and values of the population, in
particular, an increase in the role of digital media
(Davydov, 2021) and change in the attitude to power
in a crisis (Waigeng et al., 2021; Iliycheva et al.,
2021).

The above papers analyze the dynamics and
structure of the population’s values, based on
retrospective data, but forecasting their changes in
the future is beyond the scope of research.

The complexity of the task, set in our work,
makes it necessary to turn to modern modeling
methods that allow predicting the dynamics of the
population, economy and political system
taking into account their mutual influence. The
most suitable method for this purpose is agent-
based modeling, which reproduces behavior and
interaction of autonomous agents representing
individuals in society. Russian groups of authors
used this method to predict the development
of municipalities (Makarov, Bakhtizin, 2013),
dynamics of economic system (Suslov et al., 2016)
and social policy (Novikova, Tsyplakov, 2020).

In foreign studies, a well-developed direction is
the creation of agent- based models of opinion
dynamics. Depending on the way opinions are
presented, there are two main classes of models:
discrete opinions and continuous opinions. The
first class of models is most often used to predict
public voting results (Stauffer, 2002; Sznajd-Weron,
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Sznajd, 2000). Its feature is the tendency to form
consensus; thus, the models are not suitable for
modeling social processes with a high degree of
opinion polarization (Adams et al., 2021).

For this reason, models that represent opinions
as continuous values, such as support level for a
candidate or a legislative decision, have become
more widespread. The most famous of them is the
bounded confidence model (Deffuant et al., 2000;
Hegselmann, Krause, 2002; Weisbuch et al., 2002).
Opinions in this model are characterized by a degree
of similarity; agents interact with each other only if
their opinions are sufficiently similar. Consensus in
the second class models is possible if opinions have
a significant degree of similarity, otherwise there is
opinion polarization due to the agents’ influence
with radical initial views (Chen, Lan, 2021).

The two approaches are combined within the
framework of the model of continuous opinions and
discrete actions (CODA model) (Martins, 2013).
The agents’ opinions in it can be neutral or change
up to radical, which allows reflecting a significant
polarization degree in society. In CODA models,
consensus is rarely achieved, only if the network of
relationships is defined by a fully connected graph,
and thus, each pair of agents interacts (Ceragioli,
Frasca, 2018). Based on CODA approach, a number
of opinion dynamics models have been developed
(Ceragioli, Frasca, 2018; Jiao, Li, 2021; Zino et
al., 2020). Opinions are formed under the influence
of communication channel, and communication
is conducted either without a specific purpose
(passively) (Ceragioli, Frasca, 2018), or an active
approach to interaction is implemented; it means
that the agents communicate only with those agents
in whom they expect to find allies (Jiao, Li, 2021).
In the model described in (Zino et al., 2020),
along with communication channel, the influence
channel is considered, which allows investigating
complex phenomena such as paradigm shifts in
society.
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The influence of the digital media on the
dissemination of norms and opinions is considered
in (Hu, Zhu, 2017; Pineda, Buendia, 2015; Zhang
et al., 2018). The tasks of this research area include
the study of the comparative contribution of the
media, social networks and personal interaction to
the public opinion dynamics and the possibility of
reaching consensus. The influence of the agents’
character and their “credulity” is also taken into
account, for this purpose “stubborn” agents are
created that are not subject to external influence
(Hu, Zhu, 2017); agents are endowed with different
confidence levels in their opinion (Pineda,
Buendia, 2015), agents have a choice: accept,
reject or partially consider the messages they receive
(Quattrociocchi et al., 2011). The research purpose
(Dong et al., 2017) is to study the conditions for
achieving consensus and the contribution of online
interactions of agents to this process. Experiments,
conducted on the basis of the developed online-
offline model, have shown that under the influence
of interactions on the Internet, the agents’ opinions
can smoothly change, as a result of which the
number of opinion clusters decreases.

The influence of norms and values on the
agents’ behavior is considered in (Mercuur et al.,
2019; Atkinson, Bench-Capon, 2016; Cranefield et
al., 2017), moreover (Atkinson, Bench-Capon,
2016; Cranefield et al., 2017) focuses on the creation
of agents capable of making decisions, based on
their norms and values, and the study (Mercuur et
al., 2019) is aimed at comparing empirical data on
human behavior with the results of modeling the
agents’ actions with norms and values.

The purpose of our research is to develop an
agent-based model of the dissemination of norms
and values and use this model to obtain forecasts
of the view dynamics in Russian society taking
into account the influence of digital media and the
dynamics of the economic situation in the country.
The tasks are:

— to present the concept of a social agent
with a set of norms and values, able to exchange
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information with other agents and perceive external
influences including messages from the media;

— to develop the structure and algorithms of
an agent-based model of the dynamics of the
dissemination of norms and values;

— to prepare initial modeling data from
available official sources and sociological research;

— to carry out scenario calculations, based on
the developed model, aimed at predicting the
dynamics of norms and values in various economic
conditions.

The scientific novelty of the research is primarily
associated with working out an agent-based model
that adapts modern approaches to modeling the
dissemination of norms and opinions to modern
Russian society that allows reflecting the current
demographic and socio-economic situation
and establishing the relationship between public
sentiment and influence channel from various
sources. The model combines the features of CODA
models and the bounded confidence models; in
particular, the principle of setting norms and values
of agents by discrete options with variable frequency,
as in CODA models, is used. The similarity with the
bounded confidence models lies in the fact that for
different options of the same norm, the degree of
their difference is determined, and communication
occurs between agents whose options are not
diametrically opposed. An important difference
between the presented model and known analogues
is its connection with the artificial society model
(Mashkova et al., 2020) reflecting the population
and Russia’s economy on the basis of up-to-date
information.

Research methods

The choice of an agent-based approach for
predicting the dissemination of norms and values
allows working out a model, centered on the
resident and their relationships with the environ-
ment (Fig. 1). The agent’s environment is designed
as an artificial society including the economy,
educational and budgetary system, as well as
mass media and tools for their regulation. The
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methodology of modeling the dissemination of
norms and values, used in the study, includes the
following stages:

1. Reproduction of an artificial society
structure. At this stage, the regions’ population is
recreated, organizations, workplaces, admi-
nistrative institutions and educational system
structure are created, and the initial distribution
of opinions in society is set. To do this, large arrays
of open data are collected from various sources,
they are checked for consistency, brought to the
required form for loading into the model; the
source objects of the model are created and stored
in the database.

2. Development of basic dynamic functions.

The modeling of demographic processes,

production and consumption of products,
organizations’ investment, the work of educational
and budgetary systems, contacts between agents and
the influence of the media is carried out.

3. Scenario modeling. The purpose of this
stage is to conduct a series of scenario calculations
in various economic conditions to obtain forecasts
of the dynamics of norms and values in society.

Let us consider in detail the components of the
developed model.

At the first stage, agents are created in
accordance with gender-age structure; families
living in the same household are formed. The
population dynamics (at the second stage) is
reproduced using the functions of growing up, birth,
death, marriage and divorce.

Figure 1. Structure of the agent-based model of the dissemination of norms and values

Source: own compilations.
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Households have a common budget, which
combines the income and expenses of all their
members. If a household has a loan, first of all,
payment is made on it, the remaining part of the
budget is distributed between consumption and
accumulation depending on the household’s
consumption rate. A household purchases final
products from a sale agent in its region for a
calculated amount, the remaining money is added
to the amount of its financial investments. In more
detail, the work (Mashkova et al., 2019) considers
the modeling of consumption processes in an
artificial society.

In the economic system of the model of the
dissemination norms and values, the private
sector and the public sector are distinguished.
The private sector is represented by commercial
organizations that sell products and services to
the public andto each other. The public sector
includes budgetary organizations in the fields
of education, healthcare, management, defense
and security. Both commercial and budgetary
organizations create jobs, occupied by resident-
agents. The work brings income to resident-
agents, and also forms a social circle to exchange
opinions among colleagues.

The educational system in the model is part of
the public sector and performs the function of
improving the professional qualifications of
resident-agents. There are three stages in the educa-
tional system of the artificial society model: school,
secondary and higher vocational education. During
the training, resident-agents make acquaintances
with fellow students which can be preserved in the
form of friendly relationships throughout life.

Among the functions of public administration
in the model of the dissemination of norms and
values, the regulation of mass media and the
implementation of the functions of the budget
system are highlighted. The budgetary system
includes revenue (tax collection) and expenditure
(financing of public sector organizations, payment
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of pensions and benefits) parts and is divided into
the federal budget, regional budgets and extra-
budgetary funds (Mashkova et al., 2020). The
regulation of the digital media content is aimed at
filtering potentially dangerous content of influencers
on various platforms.

The mass media in the model distribute
information content available to resident-agents
on various platforms, in particular the Internet. To
access the content, resident-agents subscribe to
influencers and get access to the opinions they
broadcast.

The agent architecture in the model includes
four groups of characteristics. They are:

1. Biological: gender and age changing under
the influence of demographic processes.

2. Socio-economic: education level, specialty,
income, formed by the agent’s interaction with the
educational and economic system.

3. Social: contacts with family, friends and
colleagues, and following the influencers.

4. Mental: social activity cluster; subjective
assessments and norms that are transformed under
the influence of contacts with the environment, the
media and changes in standard of living.

The introduced concept of “social activity
cluster” is associated with the need to take into
account the different propensity of agents to
compare with others and their exposure to the
effect of environment. Taking into account these
characteristics forms the basis for grouping agents
into social activity clusters, by analogy with
consumers’ clusters in the diffusion of innovations
(Rogers, 2003). The model of the dissemination of
norms and values distinguishes four agents’ social
activity clusters:

— Foxes are professional participants of socio-
political processes (in the context of the model —
influencers in social networks);

— Wolves are social media users with high
interest in discussing socio-political issues and high
exposure to influence;
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— Dogs are social media users with moderate
exposure to influence;

— Rabbits are a neutral-minded part that is
involved in socio-political processes only in critical
situations when their income becomes extremely
low (ELS = 0).

Table I presents the main characteristics of
social activity clusters.

The comparison sample defines the group with
which the agent compares themselves when
assessing their standard of living. Depending on the
agent’s cluster, the comparison samples for them
can be the richest people in the country, region or
among acquaintances, or the average income of all
acquaintances (for the cluster Rabbits).

Each agent is assigned an appropriate set of
norms and values, and the model designed their
changes under the influence of the agent’s standard
of living, their communication with acquaintances
and messages from the media. To set norms and
values, the model uses the principle of discrete
options (variants) that determine the agent’s
possible views in a certain area. The options are
characterized by a frequency that changes under
the influence of external actions, as is customary in
CODA-type models. The value of a certain agent’s
norm at a concrete point in time is considered to be
the option with the highest frequency. This paper
examines three assessments and norms, related to
the socio-economic situation in the country:

1. A discrete norm of social responsibility, its
options are: “The government should be responsible
for providing the population with everything
necessary”, “People should take responsibility for

providing themselves with everything necessary” and
an intermediate option “Something in between”.

2. A discrete assessment of the work of the
political system, its options are: “Rather satisfied”,
“Completely dissatisfied” and an intermediate
option “Something in between”.

3. Subjective assessment of the standard of
living of ELS (estimate of the living standard). It is
in the range from 0 to 1, where 0 corresponds to an
extremely low standard of living, and 1 is quite
satisfactory according to the agent. F'LS is calculated
using the fuzzy logic function; the parameters are
the agent’s income, living wage in the region and
comparison income:

0,4 < lw”
Al-lwT™
w" < Al < (I,

cI—wr’

1,Al = CI

ELS =

(1

where ELS — subjective estimate of the living
standard; AL — agent’s income; CL — comparison
income; lw" — living wage in the region .

Since the FLS estimate is fuzzy, it allows
comparing the estimates, obtained for different
agents in a normalized range, which is especially
convenient when comparing residents’ incomes in
different regions.

In discrete norms and estimates, the degree of
similarity of options is set, communication occurs
between agents whose options are not diametrically
opposed. This principle is used in the bounded
confidence models and makes it possible to reach
consensus in society if it has a sufficient number of
agents with “intermediate” options.

Table 1. Social activity clusters in the model

repr?etjesr:gtive Role in the model Comparison sample Exposure to influence
Fox Influencer The 10 richest people in the country Low
Wolf Follower The 10 richest people in the region High
Dog Follower The 10 richest acquaintance Average
Rabbit Neutral/follower All acquaintance Low
Source: own compilations.
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The frequency of options of norms changes over
the course of the model time under the environ-
mental impact, influence channel of the media and
the standard of living. A change in the frequency of
options entails a change in the norm if some option
has gained a higher frequency than the option that
determined the norm in the previous time period. The
unit of model time is one clock cycle corresponding
to one month of real time, that is, the revision of the
frequency of norms is carried out 12 times a year.

To exchange the views of resident-agents, a
network of contacts is created in the model

connecting family members, colleagues and fellow
students (Fig. 2). Contacts are formed at the stage
of creating the socio-economic environment of the
model (Mashkova et al., 2020) and are divided into
family, work and friends.

In general, if an agent lives with their family,
studies and works at the same time, it forms contacts
of all kinds. In particular cases, an agent may have
one or two types of contacts, at least contacts with
friends who are selected from resident-agents of
similar age, with a maximum age difference of
5 years.

Figure 2. Algorithm for forming contacts’ network in the model

For each agent in the model

Does the Agent
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Select agent from their
households

Y

Establish a “relative” connection J
with each selected agent

End
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Select 10 student-agents in the same
educational institution

No

Does the

Yes Agent work?

Yes
A 4

v

Establish a “fellow student” connection
with each selected agent

Select 10 agents working in the same organization

!

Establish a “colleague” connection with each selected agent

4

Select 10 agents living in the same region, with an age difference of
no more than 5 years

v

Establish a “friend” connection with each selected agent

Source: own compilations.
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Figure 3 shows an algorithm for calculating
estimates of the agents’ standard of living, within
which agents’ selection, included in the sample, is
formed to compare purposes for different clusters,
the calculation of their average income C/ and the
actual FLS estimates.

The agent’s norms and values in the model
change within the framework of three procedures:

1) revision of the agent’s views due to an
economic change;

2) the impact of influencer-agents on digital
media users;

3) the agent’s communication with family,
friends and colleagues

The first procedure reflects the correlation
between the agent’s standard of living and its views

Figure 3. Algorithm for calculating ELS score

For each AG agent in the model

—

)

Define cluster AgCluster of agent AG

v

Define region AgRegion of agent AG

r Yes

Select the 10 richest
agents in the country

~ AgCluster = Fox?
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N
/

End

No
AgCluster = Wolf? No
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Yis g '\f
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of agent AG of agent AG

v
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!
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.
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Source: own compilations.
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on the effectiveness of government actions and their
responsibility to provide population with everything
necessary. The empirical data confirms this
dependence, as will be shown in the relevant
section, and therefore should be reflected in the
model of the dissemination of norms and values. In
the model, the assessment of the standard of living
will have the strongest influence on the agents of
the Rabbits cluster transferring them from a neutral
to an active social state with declining standard of
living. Figure 4 shows the corresponding algorithm
for changing the agents’ norms.

Depending on the current value of the
assessment of the agent’s standard of living, the
frequency of the corresponding options of its
political norms increases. With a high standard
of living, the frequency of the options “People
should take responsibility for providing themselves

with everything necessary” increases for the norm
of social responsibility and “Rather satisfied” to
evaluate the work of the political system. With
declining standard of living, on the contrary, the
frequency of options increases: “The government
should be responsible for providing population
with everything necessary” for the norm of social
responsibility and “Completely dissatisfied”
for evaluating the work of the political system.
The quantitative parameter of the change in the
frequency of options is selected in such a way that
when the standard of living changes, a change in
views can occur in one year.

In the procedure of influence channel, the agent
increases the frequency of the option, promoted by
the influencer, which it follows. The rate of change
of an agent’s beliefs depends on its susceptibility to
persuasion.

Figure 4. Algorithm for changing agents’ beliefs due to their economic situation

o
N
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End
|
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I

}
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Source: own compilations.
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Figure 5. Model program structure
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When interacting familiar agents with each
other, the beliefs of a younger cluster agent change,
and remain unchanged if the agents belong to the
same cluster.

The agent-oriented model of the dissemination
of norms and values is programmatically
implemented in Microsoft Visual Studio using the
C# programming language. To store model objects
and the results of scenario calculations, a model
database was created using the PostgreSQL DBMS.
Figure 5 presents the model program structure. The
model operates in two modes: creating information
objects of the model and modeling the dynamics of
the dissemination of norms and values.

Within the framework of creating information
objects of the model, an artificial society is formed
in which the regional and gender-age structure of
the Russian population is reproduced, families and
households are formed; organizations of various
industries are created, their output, supplies and
the status of accounts are established; jobs are
created and associated with agents of appropriate
qualifications; the educational system is initialized,
agents of the appropriate age are fixed for
educational places in institutions of secondary
and vocational education. In more detail, the
issues of creating an artificial society reflecting the
population and Russia’s economy are discussed in
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(Mashkova et al., 2020). In the created artificial
society, contacts are established between agents (see
the algorithm in Fig. 2); estimates of the standard
of living for agents over the age of 14 are calculated
(see the algorithm in Fig. 3); the initial values of
norms and values are set in accordance with the data
in Table 3. The created objects and relationships are
stored in the model database.

In the mode of modeling the dynamics of the
dissemination of norms and values, the original
objects are changed by implementing procedures
for reviewing the agent’s views (see the algorithm in
Fig. 4), the influencer-agents’ impact on the users
of digital media and the agent’s communication
with family, friends and colleagues in the
context of the dynamics of the socio-economic
environment set by the parameters of scenarios.
The scenario calculation results are stored in the
model database.

Initial simulation data

We have downloaded the initial data from
the official portals of the Federal State Statistics
Service®, the Ministry of Science and Higher
Education of the Russian Federation’, the Unified

¢ Available at: http://www.gks.ru (accessed: September 6,
2021).

7 Available at: https://minobrnauki.gov.ru/ (accessed:
August 21, 2021).
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Table 2. Initial simulation data
Modeling object Variable Description
M}? Number of men in region rin age group a
) 2 Number of women in region rin age group a
Population - -
H; Number of households in region r
Cr Number of married couples in region r
VA7 Added value of industry s in region r
, Xij Intersectoral deliveries
Production 5 -
Exp Product export of industry s
Imp?® Product import of industry s
E7 Number of employees in region r and industry s
Employment . - - -
ASy Average salary in region r and industry s
OL? Organizations’ loans of industry s in region r
_ 0oD; Organizations; deposits of industry s in region r
Finance - - -
RL, Residents’ loans in region r
RD; Residents’ deposits in region r
S SecS? Number of students of secondary vocational education in specialty sp in
_Sec,. .
Educational system region r
S_Highy? Number of students of higher vocational education in specialty sp in region r
Taxs Tax/excise rate of type t by industry s (if tax/excise has the same rate for all
Budgetary system ' industries, then s = 0)
Bf Benefit rate for population category ¢ in region r
Source: own compilations.

Portal of the Budget System® and the Central
Bank of the Russian Federation®. The set of initial
data includes information about the population,
production, employment, the financial situation
of residents and organizations, the budgetary and
educational system in various regions. Table 2
presents the corresponding input variables.

To reflect the dissemination of norms and values
among population at the beginning of the simula-
tion, we use the World Values Survey data'?. As part
of the seventh wave of this study in Russia, more
than 35 thousand respondents were interviewed
about their opinions on various socio-political

8 Awvailable at: http://budget.gov.ru (accessed: October 9,
2021).

° Available at: https://cbr.ru/ (accessed: October 10,
2021).

' World Values Survey. Available at: https://www.
worldvaluessurvey.org/wvs.jsp (accessed: October 9, 2021).
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issues including family, religion, government
assessment, migration and tolerance. Table 3 shows
the correlation between the respondents’ income
and the distribution of the norm options, studied
in the paper.

With regard to the norm of social responsibility,
we can conclude that the higher the group’s income,
the smaller part of it believes that the government
should take responsibility for providing the
population with everything necessary. Assessment
of the effectiveness of the political system also
correlates with differences in income: the lower the
group’s income, the more dissatisfied it is with the
work of the government.

Results and discussion

Simulation of the dissemination of norms
and values in Russia was carried out within the
framework of two scenarios taking into account the
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Table 3. Dissemination of norms and values in different income groups, %

. Among Among Among
. National . . . S
Norm/assessment option low-income middle-income high-income
average . . :
population population population
Social responsibility norm (government/individual responsibility)
Variant 1. The government should be responsible for 40.9 58.5 34.4 32.0
providing population with everything necessary
Variant 2. Something in between 441 31.7 491 457
Variant 3. People should be responsible for providing 15.0 9.8 16.5 22.3
themselves with everything necessary
Assessment of work of political system
Variant 1. Completely dissatisfied 17.9 29.4 14.4 9.2
Variant 2. Something in between 65.3 56.8 69.5 60.8
Variant 3. Rather satisfied 16.8 13.8 16.1 30.0
Source: own compilations based on the results of the 7th wave of the World Values Survey.

parameters of possible economic changes. In the
document “Scenario conditions of the forecast of
socio-economic development for 2019—20247,
the Ministry of Economic Development of the
Russian Federation identifies the following key
indicators of scenario conditions: Urals oil price;
ruble-dollar exchange rate; GDP dynamics; exports
and imports of goods. From the above conditions,
within the framework of experimental studies on the
developed model of the dissemination of norms and
values, it is advisable to take into account external
economic factors as scenario parameters (Urals oil
price, ruble-dollar exchange rate, exports of goods
of various industries), while GDP dynamics and
import volumes are calculated, based on the results
of simulation as output data.

The COVID-19 pandemic in 2020 made serious
adjustments to the formation of scenarios for the
dynamics of the external economic environment.
Up to this point, such possibilities as the closure of
international borders and widespread self-isolation
were taken into account as extremely unlikely,
but now they have become a fait accompli of
unprecedented importance. In addition to external
economic factors (for Russia, this is primarily a
decline in prices and a drop in demand for energy
resources, associated with a slowdown in the
global economy), a number of internal economic
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difficulties have arisen, for example, a decline
in trade, tourism services, catering and other
industries, caused at the first stage by restrictions
imposed, and then by a drop in incomes of a
significant part of the population.

Since COVID-19 is still a global threat,
epidemiological risks are the basis for developing
scenarios for the period 2021—2025, and other
factors are considered as derivatives of them. In this
context, two scenarios are proposed:

1. Pessimistic, in which waves of coronavirus
infection are repeated due to the virus mutation and
appearance of new strains. In such a scenario, the
continuation of restrictive measures and a reduction
in global demand is inevitable, the restoration of
which to pre-crisis values in all areas will take
several years.

2. Optimistic, assuming the end of the
pandemic in 2022 and a rapid subsequent recovery
of all economic sectors.

We take into account the following parameters
within the considered scenarios:

— ruble-dollar exchange rate (about 60 rubles
per dollar in an optimistic scenario and about 80
rubles in a pessimistic one);

— the market price of a barrel of oil (about 80
dollars in an optimistic scenario and about 40
dollars in a pessimistic one);
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— exports of products from various industries
(export growth by 10—15% in various industries
annually in an optimistic scenario and by 0—5% in
a pessimistic one);

— dynamics of domestic demand by industry
groups. The sectors of entertainment and leisure
organization, hotels and restaurants are the most
affected in the domestic market, since their
activities involve the gathering of a large number
of people in one place and are strictly regulated
in conditions of maintaining epidemiological
risks. Trade and provision of personal services will
also suffer significantly, and to a somewhat lesser
extent, manufacturing industries. Thus, under the
conditions of an optimistic scenario, growth in the
affected industries is expected by 20—40% in 2022,
ensuring their return to pre-crisis values, and then a
more moderate growth of 2—5% annually.

In the conducted series of studies, inflation was
considered as a target of 4—5% annually, but the
latest data from Rosstat indicate a significant
excess of this value (8—10% in 2021), therefore,
in subsequent calculations it will be necessary to
consider it as a scenario parameter in the range of
4—10%. Also, as a scenario, it is necessary to take
into account the parameter of the household savings

rate, which in the developed version of the model
is static, calibrated according to retrospective data.
It may change significantly for agents with the
dominant option “People should take responsibility
for providing themselves with everything necessary”
for the norm of social responsibility in the
conditions of increasing retirement age.

Changes in the socio-economic environment
affect organizations: output volumes are decreasing
in the affected industries, as a result, agents are
losing jobs, household income and standard of
living are decreasing, and dissatisfaction with
the authorities is growing. In turn, the state can
reduce economic and social tensions with the
help of subsidies to organizations and benefits
to affected categories of citizens. According to
the experience of the first two pandemic years,
government incentives did not fully compensate for
the difficulties faced by residents, which affected
the subjective assessments of the agents’ standard
of living. Figures 6, 7 show estimate dynamics of
the standard of living among Russia’s population in
a pessimistic and optimistic scenario, respectively.
The share of residents who are satisfied with their
standard of living is falling from 18.6% in 2019 to
16% in 2025. At the same time, the proportion

Figure 6. Dissemination of the ELS score among the Russian population in a pessimistic scenario, %
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Figure 7. Dissemination of the ELS score among the Russian population in an optimistic scenario, %
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of dissatisfied with EFLS = 0 decreases and the
proportion of relatively satisfied with FLS increases
in the range from 0 to 1.

The share of satisfied in the optimistic scenario
generally exceeds the indicators of the pessimistic
scenario, except the previous simulation year
corresponding to 2025, where it becomes 0.3%
lower. This result is explained by the very principle

of making estimates of the standard of living,
which involves comparing one’s income with
the environment. It is likely that the number of
wealthy people has grown after a period of high
economic activity in an optimistic scenario, but
there were even more people whose income has not
changed, and the comparative assessment with the
environment has fallen.

Figure 8. Dissemination of variants of social responsibility standard in a pessimistic scenario, %
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Figure & demonstrates changes in the
dissemination of the norm of social responsibility
in the pessimistic scenario. In comparison with 15%
of supporters of individual responsibility for
personal well-being in 2019, in 2020 there is a
decrease in their share to 13.8%, due to pandemic
restrictions affecting, among other things, business
representatives. Under the pessimistic scenario, the
proportion of supporters of individual responsibility
gradually decreases to 12.6%, and the share of
supporters of state responsibility increases to
42.6%, compared to 40.9% at the beginning of the
simulation. In the optimistic scenario, a similar
picture is observed with a slightly smoother decrease
in the share of supporters of individual responsibility
to 12.8%.

Figure 9 presents changes in the dissemination
of the assessment of the work of the political system
in the optimistic scenario. At the time of the
beginning of the simulation, the share of those
satisfied with the work of the political system
was 16.8%, which is comparable to the share of
dissatisfied (17.9%) at the same time.

Both in the optimistic and pessimistic scenarios,
these indicators are moving in opposite directions: a
drop in the share of those satisfied with the
government to 14% in the optimistic scenario
(13.7% in the pessimistic scenario) and an increase
in the share of dissatisfied to 27.7% (27.9% in the
pessimistic scenario). The largest increase in the
number of dissatisfied people was in 2020.

The results confirm the assumption that
economic factors influence the dynamics of norms
and values in society. Both in the pessimistic and
optimistic scenarios, the same involvement of
agents in social media and the frequency of their
communication with each other remained; only
population’s incomes and the corresponding
estimates of the standard of living changed. At the
same time, the resulting dissemination of norms and
values in society has differences: in the pessimistic
scenario, the proportion of supporters of individual
responsibility and those satisfied with the actions of
the authorities is smaller, although the difference
with the optimistic option is relatively small (from
0.2t00.5%).

Figure 9. Dissemination of assessments of the work of the political system in an optimistic scenario, %
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Our research is based on a number of assump-
tions and limitations:

— the article considers a limited set of values,
related to the ideas of a fair economic structure of
society and the assessment of how the current
government corresponds to these ideas;

— we assume that these values are not
permanent for a person, but change over time, and
not only the person’s financial situation plays a
significant role in these changes, but also the
comparison with the income and standard of living
of their environment;

— the forecast of the dissemination of norms
and values in the work is based on a medium-term
period of 5 years, due to the uncertainty of the
epidemiological situation in the world and the risks
it creates for the economies of various countries;

— when assessing social responsibility standard
(government/individual responsibility), the agents’
employment sphere is not taken into account,
whereas during the period of severe pandemic
restrictions, people employed or owning businesses
in the affected industries counted most on
financial support from the state: tourism, catering,
entertainment and personal services;

— changing a person’s beliefs in the presented
model is limited to their inner world and is not
implemented in attempts to change their life or
society.

Conclusion

The aim of the work is to assess the impact of
two groups of factors on the dissemination of norms
in Russia: on the one hand, social media through
popular influencers, on the other — changes in
income and standard of living. The former task is
directly related to the analysis of the content of
social media, their impact on individuals, social
groups and society as a whole. The latter task relates
to the field of traditional economic forecasting. The
integration of these different directions becomes
possible through the use of an agent-oriented
approach, where an agent is both a carrier and a
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distributor of a certain set of values, a member of
social structures (family, team of colleagues and
fellow students) and an economic agent, employed
in a certain industry and having a certain income.
The dissemination of such integrated models, using
up-to-date data on the population and economy,
can serve as a new step toward the informatization
of management processes and socio-political
research. The research results can be divided into
four main groups.

1. The implementation of the concept of a
social agent, which includes the principles of
dividing agents into social activity clusters, a way to
represent the agent’s norms and values in the form
of a set of options with varying frequency and the
function of constructing subjective assessments
of the standard of living, based on the agent’s
comparison with its environment.

2. Presentation of various aspects of creating
an agent-based model of the dynamics of the
dissemination of norms and values including the
model structure, its integration with the artificial
society model reflecting the population and Russia’s
economy, algorithms for creating a network of
connections between agents and the dynamics of
norms depending on current estimates of standard
of living.

3. Analysis of empirical data on the disse-
mination of norms and values in Russia, in
particular, the results of the seventh wave of the
World Values Survey toward the relationship
of income level, assessment of the work of
the political system and social responsibility
standards. The analysis has shown a significant
degree of correlation between residents’ incomes,
political assessments and norms, which was
taken into account when developing the model
algorithms.

4. Scenario calculations, based on the deve-
loped model, aimed at forecasting the likely
dynamics of public sentiment in various economic
conditions.

Economic and Social Changes: Facts, Trends, Forecast
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The results obtained indicate a rather
serious relationship between the economic
situation and the residents’ satisfaction with
the government’s actions. In both scenarios
considered, the share of supporters of individual
responsibility for providing all the necessary
and satisfied with the current government is
falling, but in the pessimistic scenario, the
drop is more noticeable. Social media also
have an impact on the results because even in
an optimistic scenario involving the recovery
of household incomes to pre-crisis levels,
norms and values do not show a return to their
original meaning; in other words, the observed
dynamics cannot be explained solely by the
action of economic factors.

We can choose a number of directions to
continue the research. Firstly, the expansion of the
list of norms and values studied including the
importance of socio-political freedoms and the
assessment of their dissemination in society,

religious and life values (priority of career or
family creation, the desired number of children,
attachment to the hometown and country).
Secondly, the study of the impact of restrictions on
the digital media content on the dissemination of
norms and values among various social categories,
as well as possible side effects, when the restriction
of content and the prohibition of the activities of
individual influencers only increases discontent
with the authorities, especially among young
people. Thirdly, it is simulation of the relationship
between internal beliefs and actions in society:
voting in elections, organizing and participating in
demonstrations and protest acts, and emigration
to other countries. The list of scenario parameters
of the economic environment also needs to be
expanded, in particular taking into account possible
deviations of inflation from the target values of the
Bank of Russia and adjusting the household savings
rate as a reaction to changes in the social policy of
the state.
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Abstract. The processes of urbanization occurring in the world and in Russia, in addition to large cities
and megacities, also affect small and medium-sized cities. However, while for the former there is a great
deal of research on both the inner-city environment and socio-economic development in general, for the
latter there is a lack of such studies. The main idea of the article is that an effective policy for the
development of a city requires a comprehensive analysis of its place and role in the regional system and
an understanding of the factors that ensure economic growth and create attractive conditions for the
population. The purpose of the paper is to identify trends in and drivers of socio-economic development
of small and medium-sized cities. The study identified problems and “bottlenecks” in the analysis of
urban development. They include the weakness of methodological approaches to the assessment of
current trends and factors in the development of small and medium-sized cities, taking into account their
specifics, as well as the lack of necessary statistical information for a full-fledged analysis. The scientific
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novelty of the study lies in the fact that we propose our own methodology for determining the trends
and factors in development of small and medium-sized cities, which differs from traditional approaches
by including the analysis of the distribution of cities in the regional system (according to Zipf’s law)
in the dynamics and constructing a system of econometric models of the influence of factors on social
and economic development. Testing the proposed approach in the Belgorod Oblast revealed a trend
of divergence of small and medium-sized cities, increasing imbalances in population distribution, and
the growth of small urban and rural settlements near Belgorod. The scientific hypothesis of the study is
that the socio-economic situation in small and medium-sized cities is primarily positively influenced by
investment in fixed capital and only then by such factors as an increase in housing stock, educational
development, the work of sports and cultural institutions. The factors contributing to the social and
economic development of cities are investments in fixed capital, the total number of residents, especially
schoolchildren, the housing supply, and the development of sports and cultural institutions. The research
findings are of practical value for the design and implementation of development policies for small and
medium-sized cities in Russia.

Key words: economic geography, urbanization, small and medium-sized cities, impact factors, urban

planning, urban growth, creative class, Zipf’s law, Belgorod Oblast of Russia, regional development.
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Introduction

For more than 100 years, industrialization
has stimulated the concentration of population in
large cities. Today more than half of the world’s
population lives in cities (55.715%)". It is not for
nothing that Russia is known as a highly urbanized
country, with an urban proportion of 74,74%?>.
Researchers face many questions — from the
formation of a livable inner-city environment to
determining the general trends and drivers of urban
development in modern conditions.

Many areas can be distinguished in the research
field of urban development. One of the most
relevant among them includes the identification
and assessment of the factors contributing to socio-
economic development of the city in order to form
recommendations to improve the welfare and
quality of life of the population.

' According to World Bank for 2019 (data.worldbank.

org).
2 Calculated according to the Federal State Statistics
Service as of January 1, 2021 (rosstat.gov.ru).
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Nationwide and global factors have a greater
positive effect in those cities that have developed
useful institutional prerequisites and governance
practice, established communications and created
conditions that attract new resources and trigger
cycles of cause and effect aimed at development.

For a long time, only two main criteria were
considered as drivers of urban growth: distance to
the city center and transportation costs (e.g.,
Alonso, 1960; Ullman, 1941). Later it became
clear that this approach was too narrow even for
model building. The number of factors has grown
considerably, and works have appeared that single
out one group of causes of economic growth. For
example, in the aggregate human (labor) potential
of a city it is now customary to single out the creative
component (for more details see. Florida, 2003;
Batabyal, Nijkamp, 2018; Rastortseva, Korbankova,
2021). Many studies are devoted to the emergence
and development of agglomeration processes in
cities (e.g., Harrison et al., 1996).
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Questions concerning urban development
factors have been raised among urban studies
researchers (e.g., Jargowsky, 1997; Massey, Nancy,
1993; Wilson, 1997) and regional studies (e.g.,
Dreier et al., 2004; Katz, 2000; Pastor et al., 2010).
Works that discuss the causes and consequences
of concentrated poverty, looking at crime rates,
schooling rates, and poor access to labor markets
are especially noteworthy. For example, declining
schooling in particular cities increases the
proportion of students from poor families, middle-
class demand for housing declines, wealthy families
tend to leave the region, and the subsequent increase
in crime further exacerbates the situation (Orfield,
2002). Schooling is an important factor in urban
development, but it also becomes a cause of growing
spatial inequality.

Thus, we see that research on development
drivers is in demand from both scientific and
practical points of view. The relevance of our study
is also substantiated by the lack of research on the
development of small and medium-sized cities
(Marais, 2016). Russian publications include, for
example, a study of cities in Perm Krai (Meshkov
et al., 2013), focusing on the analysis of socio-
economic development. It considered such factors
as administrative (transfer of settlements to urban
or rural settlements, their association with larger
cities), natural population movement, migration
processes, changes in the sex-age structure, etc. The
analysis of the economy was conducted at the level
of the region (not cities), which is explained by the
incompleteness of municipal statistics.

In the work on the cities of the Bryansk Oblast?,
much attention is given to assessing resource
potential, identifying development priorities, and
formulating recommendations. There are known
works based on small and medium-sized cities in

3 Grachev A.B. (2005). Socio-economic development
of small and medium-sized cities (Case study of the Bryansk
Oblast): Candidate of Sciences (Economics) dissertation.
Moscow.
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the Perm Oblast, the Komi-Permyak Autonomous
Okrug?*, the Kurgan Oblast (Buldakova, 2011), the
Vladimir and Tula oblasts and Perm Krai (Oborin
et al., 2017), and the Sverdlovsk Oblast (Makarova,
2017). One of the most comprehensive studies can
be called (Uskova, Sekushina, 2021), which analyzes
small and medium-sized cities of the European
North of Russia as a whole and, in more detail, the
Vologda Oblast. A number of works identify strategic
priorities for urban development and formulate
practical recommendations (e.g., Zhikharevich et
al., 2017; Popov, Gnatyuk, 2017). At the same time,
in our view, the issues of quantitative assessment of
development factors often remain undisclosed, and
are determined at the regional level or without the
use of mathematical tools.

The purpose of the study is to identify trends
and drivers of modern socio-economic development
of small and medium-sized cities. The scientific
novelty of the work consists in the methodological
approach to the assessment of development trends
through (1) the analysis of cities distribution by
the number of population (according to Zipf’s
law) in dynamics, identification of development
trends as well as geographical growth territories,
(2) construction of models of factors’ influence
on economic and (3) social development, (4)
interpretation of obtained results. The recom-
mendations of the study will be valuable for local
economic policy.

Theoretical and empirical studies of the socio-
economic development of small and medium-sized
cities

Small and medium-sized cities are the link
between large urban agglomerations and rural
settlements. However, regional economics and
economic geography concentrate more on the

4 Medvedeva 1.A. (2004). Tendencies and strategies of
socio-economic development of small and medium-sized cities
of the region (case study of Perm Krai and Komi-Permyak
Autonomous Okrug): Candidate of Sciences (Economics)
dissertation. Yekaterinburg.
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analysis that focuses on large cities’. Scientific
papers raise issues of urban zoning and social groups
(Burgess, 2002), the distribution of functional areas
depending on transportation routes and priority
economic activities, the formation of a favorable
urban environment, ecosystem, satisfaction with
urban public space and its impact on the growth
of citizens’ well-being (Weijs-Perrée et al., 2019),
etc. While the development of small and medium-
sized cities, for which other issues need to be
mainstreamed, is the subject of far fewer and
generally insufficient studies (Bell, Jayne, 2009).

Small and medium-sized cities around the
world are the fastest-growing settlements. Their
population living in them is expected to grow by
32%, or 469 million people, between 2015 and
2030 (for comparison, large metropolitan areas are
expected to grow by 26%, or 203 million people,
over the same period) (Birkmann et al., 2016). The
rate of urban population growth matters more than
city size when it comes to how susceptible people are
to adverse events (Garschagen, Romero-Lankao,
2015). Indeed, rapid development overloads local
administrative capacities, which is reflected in
the greater vulnerability of small and medium-
sized cities to economic, social, environmental,
epidemiological and other shocks.

Small and medium-sized cities have their own
specific features. They are different in a number of
ways: economic specialization (Hamdouch et al,
2017); closeness to or remoteness from large
agglomerations, transport routes and hubs,
national land and sea borders; ethnicity make up
of the population — its traditions, customs, attitude
to labor, power; historical preconditions for
development — established science cities, industrial,
commercial, cultural, tourist, agricultural, etc.;
by the degree of involvement in interregional and

5 According to the classification in the Russian
Federation, large cities include cities with a population of
between 250,000 and 1 million people.
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international relations — with export-oriented or
import substituting economy; development stage —
growing or depressed.

We believe that all small and medium-sized
cities can be united by the fact that the key resources
for their development are the population (human
capital), investment and revenues of the local budget
(physical capital) and the management resource.

In world practice, small and medium-sized
cities are usually distinguished by population size.
German and Dutch researchers consider settlements
with the population of 5—20 thousand people to
be small cities, while medium-sized cities have a
population of 20—100 thousand people (Gatzweiler
et al. (Gatzweiler et al., 2012; Van Leeuwen and
Rietveld, 2011). In the USA small cities are
considered to be settlements with a population of
25—50 thousand people, medium-sized cities — with
a population of 50—100 thousand people, and large
cities — with a population over 100 thousand people
(Feeney et al., 2020, p. 825). In China, small and
medium-sized cities include settlements with up
to 500 thousand inhabitants (Qi et al., 2013). The
study on Africa, Asia, and Latin America (Birkmann
et al., 2016) refers to settlements with 300—500,000
inhabitants as small cities, and cities with up to 5
million inhabitants as medium-sized cities.

In Russia, medium-sized cities include
settlements with a population of 50—100 thousand
people, small cities are up to 50 thousand people
with three subcategories: up to 10 thousand, 10—
20 thousand, over 20 thousand people. Small cities
include urban-type settlements®. Both in Russia
and in many other countries there is a practice of
defining the status of cities and rural settlements
with regard to functional and administrative aspects.

¢ Code of Rules SP 42.13330.2016 “SNiP 2.07.01-
89* Urban development. Urban and rural planning and
development”, approved by Order of the Ministry of
Construction and Housing and Communal Services of the
Russian Federation dated December 30, 2016, no. 1034/pr,
entered into force on July 1, 2017.
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Figure 1. Distribution of cities by population in the federal districts of Russia,
as of January 1, 2021, units
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d) North Caucasian
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f) Ural
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By columns: 1 — up to 10,000 people, 2 — 10,000-14,999 people, 3 — 15,000-19,999 people, 4 — 20,000-29,999 people,
5 — 30,000-49,999 people, 6 — 50,000-99,999 people, 7 — 100,000-149,999 people, 8 — 150,000-199,999 people,
9 — 200,000-249,999 people, 10 — 250,000-499,999 people, 11 — 500,000-999,999 people, 12 — 1,000,000 people and
more.
Source: compiled according to Population of the Russian Federation by municipalities on January 1, 2021. Rosstat, Moscow,
2021.
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There were 1,115 cities in Russia in 20217. Based
on population size, we categorize them as follows:

1) cites with population exceeding one
million — 15 cities with a population of 1,004,763
(Volgograd) to 12,655,050 (Moscow) people;

2) largest — 24 cities with a population ranging
from 507,216 (Lipetsk) to 948827 (Krasnodar)
people;

3) large — 39 cities with a population ranging
from 257,757 (Khimki, Moscow Oblast) to 495,810
(Cheboksary) people;

4) big — 93 cities with a population ranging
from 10,009 (Zelenodolsk of the Republic of
Tatarstan) to 248,269 (Taganrog) people;

5) medium-sized — 151 cities with a population
of 50,079 (Kirishi, Leningrad Oblast) to 99,469
(Novokuibyshevsk, Samara Oblast) people;

6) small — 793 cities with populations ranging
from 866 (Innopolis) to 4,933 (Cheremkhovo,
Irkutsk Oblast) people.

We can see that the number of medium-sized
and small cities far exceeds the number of cities in
the other categories. They account for 84.66% of the
total number of cities. In addition, urbanization
also affects urban-type settlements, the number of
which, according to Rosstat, on January 1, 2021
amounted to 1,181 settlements.

Rosstat divides cities according to population
size into 12 groups (Fig. 1).

According to the Rosstat grouping, small and
medium-sized cities include the first six groups.
Their share in the total number ranges from 43% in
the Southern Federal District to 83% in the Urals
Federal District. The proportion of small cities
varies from 20% in the North Caucasian Federal
District to 74.24% in the Far Eastern Federal
District.

The success of cities is largely explained by the
ways of forming links with other entities in the

7 Cities of Russia. Available at: https://xn----
7sbiewbaadnema7p.xn--plai/ (accessed: December 1, 2021).
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urban system of the region. It is the relationship of
small and medium-sized cities with their regional
context and the performance of functions
within a mono- or polycentric system of cities
in the region that are key factors contributing to
economic development (Meili, Mayer, 2017).
The development of regional centers, small and
medium-sized cities can be positively influenced
by national and international relations carried
out through leading companies, international
institutions, cultural and scientific events (Meijers
et al., 2016; Camagni et al., 2015).

Despite the features of the emergence and
development of each settlement, small and
medium-sized cities have a common set of
problems:

1) natural population decline and migration to
larger cities;

2) migration outflow of young and active
residents;

3) underfunding of infrastructure;

4) dependence on industrial enterprises,
dominance of a single industry in the city economy;

5) environmental problems caused by the
development of extractive and manufacturing
industries or agriculture in or near the city;

6) low income of a large part of the population;

7) lack of housing and/or unsatisfactory quality
of housing stock;

8) insufficient level of health care services,
education, cultural and sports institutions, etc.

Review of drivers of socio-economic development
of small and medium-sized cities and research
hypotheses

We can distinguish two groups of urban
development drivers: geographical and non-
geographical. The first include the location in
relation to major cities, roads and other transport
interchanges, access to the sea, natural and climatic
conditions, and others. Agglomeration effects are
also considered here: the physical closeness of
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companies to each other and/or a city to other
settlements increases overall efficiency by sharing
infrastructure, economic intermediaries, a common
labor market, and facilitated knowledge and
technology transfer (Rastvortseva, Amanalieva,
2021).

Rapid urban growth leads to the emergence of
negative agglomeration effects — an increase in
factor prices and a decrease in the marginal returns
from them, an increase in the burden on the
transportation system and the environment, etc.
(Henderson, Becker, 2000; Richardson, 1987).

In small and medium-sized cities, agglomeration
effects stimulate economic growth, but they are
difficult to obtain (Au, Henderson, 2006). Some
papers consider the positive effects (diffusion of
effects) of large cities on medium-sized and small
cities that fall within their agglomerations (e.g.,
Jianyong Fan, 2006), but in general quantitative
empirical studies in this area are insufficient.

Non-geographic factors can be divided into
economic and technological factors. These include
physical capital, human resources, and techno-
logical progress. An increase in physical capital,
including through investment, contributes to the
growth of labor productivity, overall efficiency, leads
to an increase in income and improves the quality of
life of the city’s inhabitants. Cities that offer a high
quality of life are attractive to highly educated and
creative people with entrepreneurial abilities. Since
the problem of housing is urgent, in our opinion, an
increase in the housing stock will contribute to the
development of the city.

The quality of human capital, which includes
knowledge and skills acquired through education
and experience, is an important condition for
economic growth. Quality human capital is people
with a high level of education, capable of creating
new knowledge and ideas in different sectors of the
economy. Speaking about the quality of human
capital, we should note that the creative class of the
city’s population is of great importance today.
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The main conditions that attract members of the
creative class are local culture (including an envi-
ronment of openness and tolerance); local
opportunities (they can be assessed, for example,
through the proportion of the labor force in
health care, public education, cultural and leisure
activities); economic situation (employment and
wage levels, land prices) (Rikalovi¢ et al., 2020,
p. 186).

Human capital is significantly influenced by the
quality and accessibility of social infrastructure and
the comfort of living. These factors provide the
formation and accumulation of human capital.
Favorable conditions and quality of life in the city
are characterized by a high level of development
of health care, culture and sports. Urban residents
consider the lack of such institutions to be a serious
problem, and the development of mass physical
culture becomes a benchmark for local governments
when conducting social policy (Sekushina, Kozhev-
nikov, 2018). These areas can be reflected in
statistics as social infrastructure facilities (e.g., the
number of sports facilities) and by counting the
number of employees of relevant organizations.

An important factor contributing to favorable
living conditions in a city is the environmental
situation. Statistical data on the level of pollution,
environmental protection and other indicators are
not provided broken down by small and medium-
sized cities of Russia. We believe that the analysis
of the environmental component should be carried
out not only for each settlement separately, but also
in their interconnection. Such a study based on data
analysis should be supported by monitoring of the
situation on the ground.

Factors contributing to technological progress
are new technologies, innovations both in the
production of goods and services and in manage-
ment processes, including the development of the
urban environment. Cities are engines of economic
growth (Lucas, 2001), which can be defined as an
increase in income per capita (O’Sullivan, 2011). In
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general, the economic development rate (growth®)
is determined by the rate of capital growth (per
worker — labor productivity), the technological
progress rate (traditionally estimated by the number
of new ideas — patents) and the growth rate of
human capital (in terms of quantitative increase
and quality improvement).

Innovation plays a significant role in a city. If we
compare two cities of equal population size, then
even in the absence of migration the utility curve
will shift upwards in the innovative city. Further,
innovativeness will attract a highly skilled labor
force, a highly educated population, and a creative
class (O’Sullivan, 2011), it will improve the quality
of human capital and stimulate further development
of technology.

Undoubtedly, the most important driver of city
development is the administrative and managerial
resource: the governor, the mayor, the head of the
settlement and their teams. The study of the
activities of the governing bodies could be the
subject of a full-fledged independent study. Here
we will rely on the results of activity, expressed in the
achieved social and economic indicators.

The scientific hypothesis of the study is that the
socio-economic situation in small and medium-
sized cities is primarily positively affected by
investment in fixed capital and only afterwards
by such factors as an increase in housing stock,
educational development, the work of sports and
cultural institutions.

Research methodology

We propose to analyze the trends and drivers of
socio-economic development of small and medium-
sized cities according to the following scheme.

1. To evaluate the distribution of cities
according to population size using the “rank-size”

8 We believe that a city’s economic development is a
somewhat vague definition, as it may include more than
specific changes that are measurable. Economic growth is a
well-established concept, subject to evaluation using certain
methods.
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rule (Zipf’s law), and to determine trends in
development in dynamics. Zipf’s law is used to
analyze empirical distribution patterns, in our
case cities by population size. The application of
this indicator is possible at the level of individual
countries, federal districts (see, e.g., Rastortseva and
Manaeva, 2020), and regions. In our opinion, the
possibility of applying Zipf’s law for the constituent
entities of the Russian Federation is substantiated
by two conditions. First, the region must have a
sufficient number of cities to construct the curve.
Second, the region must have an established
system of urban settlements. The Belgorod Oblast
was formed in 1954, and its boundaries have not
changed since then. We can assert that the system
of cities in the region is quite established, formed
in accordance with the development of productive
forces in the oblast, the system of health care,
school, secondary vocational and higher education,
retail trade, etc. A region is an independent
system for applying Zipf’s law when analyzing
the distribution of cities according to population
size, especially in dynamics. However, inclusion of
the region in larger systems: Central Black Earth
Region, Central Federal District, Russia (as a whole
or in parts, see, e.g., Kolomak, 2014) is also possible
and expedient for obtaining new information. It is
important to remember that “...a deviation from
Zipf’s law cannot be considered a valid basis for
practical decisions concerning the management of
the urban system’s development” (Kolomak, 2016,
p. 128).

At this stage, it is advisable that the analysis
should include some rural settlements whose
population is growing rapidly (often due to their
closeness to large agglomerations), sometimes
exceeding the indicators of urban-type settle-
ments. Such settlements may not belong to cities
for a long time for administrative reasons, but
they contribute to the settlement system of the
region.
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2. To build a series of econometric models of
the factors’ influence on the economic development
of cities:

Yoeon = F(K,L,Ed, H,S),

where Y, — dependent variable of economic
development,

K — physical capital indicator,

L — labor,

Ed — education,

H — housing supply,

S — sports facilities.

3. To build a similar series of models of the
factors’ influence on the social development of
cities:

Ysoc = F(K,H,C,S),

where ¥ = — dependent variable of social
development,

C — indicators of the development of cultural
facilities.

4. To interpret the results obtained.

The analysis (paragraph 2 and 3) will be carried
out by the least squares method with the use of panel
data. The study period is 2006—2021, the object of
the study is 29 small and medium-sized cities of
the Belgorod Oblast (in this case, a city is an urban
settlement which is a municipal entity). For all
cities and urban-type settlements we used data
from the “Municipal Statistics” section of the
database “Indicators of Municipal Structures” of
Belgorodstat. In cases where statistical data is not
presented for the entire study period, it is limited
automatically®.

The object of research analysis

As of 2021, there are 11 cities and 18 urban-type
settlements in the Belgorod Oblast. The largest city,
the administrative center, is Belgorod (population —
394,000 people as of January 1, 2020). Tradi-
tionally, the second largest city is Stary Oskol,
the center of ferrous metallurgy. Its population
is 224,000 people. The third city in the region is

Figure 2. Graph of the distribution of cities in the Belgorod Oblast by population size
in 2011 and 2020 (in blue — actual data, in red — the normative value according to the rule “rank-size” / Zipf's law)

a) 2011

b) 2020*

* Data for the urban-type settlements of Urazovo, Tomarovka, Yakovlevo, Troitsky for 2019.
Source: compiled according to the database “Indicators of Municipal Structures” of Belgorodstat.

° For example, models 1.2, 2.3 are limited to 2017, as there is no statistical data on the number of students in general
education institutions, employees of cultural and leisure organizations in the database of municipalities of the Belgorod region.
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Gubkin — a single-industry town, since 2018
a territory of advanced socio-economic develop-
ment — with 86,000 people. The category with a
population of 20,000—5,000 people includes five
cities, 10,000—20,000 people — 7,up to 10, 000 —
14. Maslova Pristan was a rural settlement until
2019, with a population of about 6,000.

Population urbanization processes have been
taking place in the Belgorod Oblast for more than
60 years (Chugunova et al., 2013). Today, it has
entered a mature stage — the growth rate of large
cities is slowing down, the region’s inhabitants
tend to settle near cities, stimulating the growth
of smaller settlements. The distribution within the
urban system is changing (Fig. 2).

The first conclusion that can be drawn from the
distribution of the number of cities in the Belgorod

Oblast is the absence (omission) of a “third” city
with a population of 131 thousand. The oblast’s
second city — Stary Oskol — significantly (by 19.4%
in 2020) exceeds the normative value according
to the “rank-size” rule. Further, we can note that
the number of cities is somewhat lower than the
standard, which is set by Belgorod. If in 2011
Gubkin was slightly behind the third place in
the ranking of cities, in 2020 it is already behind
the fourth place. All this indicates a growing
differentiation of cities by the population size.
Divergence trends are confirmed by a simple
analysis of growth dynamics (Fig. 3). We can see
that the two largest cities are still growing. The
population growth rate in Belgorod was 10.2%
(since 2011), in Stary Oskol — 1.5%. Slight growth
is observed in the west of the oblast — in Rakitiansky

Figure 3. System of cities and urban-type settlements of Belgorod Oblast in 2020

BELGOROD
City size by population, thousand people
— 394 (Belgorod)
— 224 (Stary Oskol)
— 86 (Gubkin) less than 10

- settlements of the Belgorod agglomeration

- population decline in 2011-2020
- population growth in 2011-2020

Stary Oskol
Gubkin

Source: compiled according to the database “Indicators of Municipal Structures” of Belgorodstat.
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Table 1. Indicators of some rural settlements near Belgorod

Settlement Distance to Belgorod, km Population size in 2021, people Popul;g??_gzrg;t’ho;jte for
Dubovoye 8 13,215 43.92
Streletskoe 9.5 9,710 41.42
Novosadovy 11.5 7,089 131.74
Belovskoe 12.3 4,244 1.39
Tavrovo 131 6,003 13.91
Maisky 14.7 11,212 14.47
Belomestnoye 14.8 2,318* -2.19
Komsomolsky 18 2,532 10.28
Krutoy Log 18 1,671 -3.86
* Data for 2019.
Source: compiled according to the database “Indicators of Municipal Structures” of Belgorodstat; mapping services to determine distances.

District (Rakitnoye urban-type settlement by 1.28%
and Proletarsky — by 3.68%), in Grayvoron — by
0.74%. In the urban-type settlement of Rovenki,
the most distant from the oblast center, the increase
was 4.25%.

We should note the dynamics of small cities and
urban-type settlements near Belgorod. Some growth
is observed in Yakovlevsky District (0.95% in Toma-
rovka and 0.75% in Yakovlevo for 2011-2019).
Much faster growth was observed in Belgorod’s
satellite settlements: Razumnoye urban-type
settlement (population in 2021 — 21,247 people;
distance 11.1 km) — 27.8%, Severnoye (12,281
people; 9.5 km) — 20.8%. The rural settlements
around Belgorod were actively developing (7ab. 1).

Thus, closeness to a major population center
does not guarantee positive development for a city
or town. It is necessary to identify a set of other,
non-geographic, factors and conditions that would
stimulate growth.

Models of the influence of factors on the modern
socio-economic development of small and medium-
sized cities

Let us analyze some indicators of the deve-
lopment of small and medium-sized cities (urban-
type settlements) in the Belgorod Oblast. In the
region there is a positive dynamics of local budget
revenues, including per capita. The comparative
analysis revealed no correlation between the size

120

Volume 15, Issue 1, 2022

of the city by number of inhabitants and the size of
the budget per capita — population growth is not an
unconditional factor in increasing the city’s budget.
Figure 4 shows the ranking of settlements in the
Belgorod Oblast by per capita income of the local
budget in 2019. We can see that the regional center
is in third place, behind the cities where the mining
industry is developed — Gubkin and Stary Oskol.

In some settlements, from time to time there is
a significant increase in the per capita income
of the local budget. The reason for this may be
the improvement of the economic situation, the
growth of the population’s income and deductible
taxes and one-time revenues from the budgetary
system of the Russian Federation, subsidies and
transfers (7ab. 2).

Gratuitous receipts from other budgets, sub-
sidies and transfers can be spent on the imple-
mentation of specific investment projects or solving
current problems. We can judge the effectiveness of
such receipts after some time — either they have a
positive impact on the development of the city and
stimulate the growth of local budget revenues from
their own funds, or the financial situation in the city
does not change.

Let us consider the dynamics of the number
of students in general educational organizations.
Slight reductions compared to 2006 occurred in
Volokonovka, Pyatnitsky, Ivna, Biryuch, Rovenky

Economic and Social Changes: Facts, Trends, Forecast
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Figure 4. Distribution of cities and urban settlements of the Belgorod Oblast by local
budget income per capita in 2019, thousand rubles per 1 inhabitant
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Source: compiled according to the database “Indicators of Municipal Structures” of Belgorodstat.

Table 2. Sources of revenue growth of local budgets in some settlements of the Belgorod Oblast in 2006-2020
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Oktyabrsky 2020
Razumnoye 2019~
Severny 2012 2012 2012
Veydelevka 2009-2011 2009-2011
Pyatnitskoe 2012 2012 2008-2011 2011
Korocha 2008 2008 2008
Krasnaya 2020 2020 2020
Yaruga
Prokhorovka | 2008-2011, 2008-2011, | 2019-
2019-2020 | 29192020 | 9019 9020 | 2020
Proletarsky 2011-2012 2011-2012 2011-2012
Chernyanka 2012, 2014, 2012,
2019 2014,
2019
Yakovlevo 2008, 2011 2018 2018 | 2018 | 2018
* Rather wrong, corrected in 2020.
Source: compiled according to the database “Indicators of Municipal Structures” of Belgorodstat.
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and Yakovlevo. The number of schoolchildren grew
in all other settlements, especially in Belgorod
(23.84%), the nearest settlements — Severny
(82.45%), Razumnoy (37.8%), Stroitel (48.54%),
as well as Alekseevka, Tomarovka and others.

As the resulting indicators of socio-economic
development of the city, we consider the revenues
of the local budget (/_budget) and the population
(!_popul). The budget includes tax revenues,
revenues from the use and sale of state and
municipal property, profits of state and municipal
enterprises, etc. In view of the fact that (with few
exceptions) local budget revenues in the cities of the
Belgorod Oblast are entirely own revenues, we can
conclude that this indicator is a relevant reflection
of economic development.

The population size, with noticeable changes in
its distribution in cities and urban-type settlements
of the region, reflects social development. In small
settlements, this indicator is sensitive — when the
standard of living declines, the population decreases
due to the migration of people to more prosperous
settlements, large cities or outside the region, as
well as due to natural decline in population. And
vice versa, cities with a high level of development
become attractive for residents of the region and

newcomers (for the Belgorod Oblast, these are often
pensioners from the North).

As factor indicators we determine the number of
students of general educational organizations (/_
school _learn), the size of the housing stock (/_
houses), investment in fixed capital and funds for
shared construction (/_invest), the number of sports
facilities (/_sport) and the number of employees of
cultural and leisure type organizations (! _culture).

Using the method of least squares, we build two
groups of models: the impact of factors on local
budget revenues (7ab. 3) and the population (7ab.
4). We checked for multicollinearity by the method
of inflation factors (calculation of the variance
bloating coefficient).

The main growth factor contributing to local
budget revenues is the population size. Its increase
by 1% leads to the growth of revenues by 1,147%.
When other factors are included in the model,
school education, creation of favorable conditions
for the economy (investment in fixed capital),
development of sports and housing conditions are
seen as priorities. It is noteworthy that the number
of schoolchildren plays an even greater role than
the total number of residents of the city or town.
This indicator, as well as investments in fixed

Table 3. The results of modeling the influence of factors on local budget revenues
in cities and urban-type settlements of the Belgorod Oblast, 2006-2020

Variable Model 1.1 Model 1.2 Model 1.3 Model 1.4
const 2.423** 0.239
(0.589) (2.064)
1I_popul 1.147*** 0.895**~ 1.077***
(0.012) (0.248) (0.026)
I_school _learn 1.15%**
(0.084)
I_houses 0.229**
(0.126)
I_invest 0.720*
(0.036)
I_sport
Standard model error 0.703 0.627 0.656 0.648
R? 0.750 0.753 0.758 0.772
Number of observations 295 288 266 255
*** Significance level is 1%; ** 5%; * 10%. Standard error is given in parentheses.
Source: own compilation; models are based on the database “Indicators of Municipal Structures” of Belgorodstat.
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Table 4. The results of modeling the influence of factors on the population of cities
and urban-type settlements of the Belgorod Oblast, 2006-2020.

Variable Model 1.1 Model 1.2 Model 1.3 Model 1.4
const 2.828** 2.656*** 2.721*** 4.302***
(1.141) (0.864) (0.629) (0.347)
|_ houses 0.737*** 0.674*** 0.569*** 0.301***
(0.131) (0.101) (0.073) (0.051)
I_invest 0.878**
(0.033)
I_culture 0.407***
(0.062)
|_sport 0.665***
(0.077)
Standard model error 0.588 0.527 0.456 0.348
R? 0.677 0.746 0.808 0.887
Number of observations 275 262 238 274
*** The significance level is 1%; ** 5%; * 0%. The standard error is given in parentheses.
Source: own compilation; models are based on the database “Indicators of Municipal Structures” of Belgorodstat.

capital, positively affects the amount of income of
the local budget and forms the future appearance
of the city.

The dynamics of the population of cities and
urban-type settlements are due to a large number
of factors, not all of which are included in the
model. The most significant of them can be
considered investment in fixed capital. It is
the economy of a settlement that is the basis of
its development. The availability of housing is
important for the city: the growth of the housing
stock by 1% stimulates an increase in the population
by 0.737%. Creation of conditions for sports and
development of cultural and leisure sector become
significant factors. We should note that the latter
factor was not statistically significant for the growth
of local budget revenues.

Interpretation of the research findings

The testing of the proposed methodological
approach to the determination of development
trends and drivers in small and medium-sized cities
of the Belgorod Oblast allowed drawing some
conclusions. The analysis of the distribution of cities
according to Zipf’s law showed that the size of the
main city of the oblast — Belgorod — sets higher
standards for the number of inhabitants in other
cities, with the exception of Stary Oskol. In the
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dynamics, the size of the region’s cities changes
due to internal and external migration and natural
population movement in such a way that divergence
trends intensify. More in-depth conclusions about
the trends of urban development could be drawn
on the basis of the analysis of such indicators as, for
example, the average wages of workers by industry.
It is noteworthy that significant population growth
rates take place in rural settlements, some of which
can already be classified as urban settlements
according to this indicator. They are mostly all
located near Belgorod, but their association with
the regional center would further disrupt the
distribution in the urban system.

Let us consider to what extent the hypothesis of the
study is confirmed. First of all, the assumption of a
significant positive impact of investment in fixed
capital on the development of small and medium-
sized cities is confirmed. Of course, the “labor”
factor plays a greater role (Model 1.4 shows that
local budget revenues will increase by 1.077%
if the city’s population grows by 1%) than the
“capital” factor (by 0.72%). This is consistent with
the provisions of economic theory. But the role of
investment in small and medium-sized cities in the
Belgorod Oblast is significant, which should be
taken into account in local policy.
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The assumption that an increase in the housing
stock has a positive effect on the development of
small and medium-sized cities is confirmed. A 1%
increase in housing stock is accompanied by a
0.229% increase in local revenues (Model 1.3) and a
0.301-0.737% increase in population (Models 2.1—
2.4). The housing issue remains a topical one. Local
governments need to take into account the housing
needs of the population for urban development.

The hypothesis of a positive influence of such
factors as education, sports, and culture on the
development of small and medium-sized cities is
also confirmed. The development of general
education in cities has a positive effect on economic
indicators (more than the total population). A 1%
increase in the number of students is accompanied
by a 0.785% increase in local budget revenues
(Model 1.2). Sport also has a positive influence,
increasing the economic indicator by 0.392%
(Model 1.5) and the social indicator by 0.665%
(Model 2.4). Cultural development is reflected only
on the population (by 0,407%, Model 2.3). We can
assume that the influence of education, sport and
culture is indirect, but it exists.

Thus, the importance of the economic
component in small and medium-sized cities in the
Belgorod Oblast is influenced to a greater extent by
the number of inhabitants, especially those studying
at school institutions, and the amount of investment
in fixed capital. The growth of the population in
small and medium-sized cities is stimulated not
only by economic factors, but also by the provision
of housing, the creation of conditions for sports and
cultural and leisure development.

Conclusion

Modern trends in the development of small and
medium-sized cities require new approaches to the
development and implementation of socio-
economic policies based on the results of an in-
depth analysis of the dynamics of growth, place of
the city in the overall regional system of settlement,
factors and conditions.
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The totality of urban development drivers in
the works of scientists has become more diverse
in recent decades, but for Russian researchers
it remains very limited due to incomplete
statistics. Among the factors, geographical
and non-geographical (physical capital, human
resources and technological progress) can be
distinguished.

The scientific novelty for the research consists
in proposing the methodology of determining
the trends and drivers of development of small
and medium-sized cities, which differs from
traditional approaches by including the analysis
of the distribution of cities in the regional system
(according to Zipf’s law) in the dynamics, and
building a system of econometric models of the
influence of factors on social and economic
development. The proposed approach allows
regional and local governments to pursue a more
targeted development policy, understanding not
only the current situation within the city, but also
its role and place in the overall system of cities in
the region.

The scientific hypothesis that in the first place
the socio-economic situation in small and medium-
sized cities is positively influenced by investment in
fixed capital and only then by such factors as
an increase in housing stock, development of
education, sports and cultural institutions, has been
confirmed.

In the future, it is advisable to conduct a study
of the interconnection and inclusion of cities in the
overall socio-economic system of the region. Thus,
significant factors may include the distance
between cities, the established transport system,
the possibility and necessity of trips of inhabitants
of small and medium-sized cities to larger
centers for work (push-pull migration), etc. The
results of the study are of practical value for the
design and implementation of development
policies for small and medium-sized cities
in Russia.
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Abstract. The relevance and significance of the study are determined by the following: the analysis of
international and Russian practices of establishing borders of the Arctic zone, trends and their changes
observed in recent years in Russia, the study of the characteristics of economic activity in the Arctic, the
adoption of the federal law to support business activities in the Arctic zone of the Russian Federation. The
purpose of the work is to substantiate the inclusion of a number of such municipalities of the Magadan
Oblast as Severo-Evensky, Omsukchansky, Srednekansky and Susumansky urban districts in the Arctic
zone of the Russian Federation. The reason is the similarity of their natural, climatic and geographical
characteristics with the Arctic regions, identity of the socio-economic development problems, unity of the
Magadan Oblast municipalities and the Arctic regions of the Far Eastern Federal District by a common
infrastructure. Scientific novelty of the study lies in proving the homogeneity of the conditions of the
Magadan Oblast districts and the Arctic regions using the selected criteria. On the example of the project
on the development of the Omolon iron-ore cluster, we assessed the effectiveness of its implementation
for investors, considering the measures of state support in the Arctic zone of the Russian Federation.
Thus, resource savings for the investor, taking into account the Arctic benefits, are more than twice as
much as the savings from the use of the preferential economic zone regime in the Magadan Oblast. The
research findings formed the basis of the expert conclusion on the expediency of inclusion of a part of
the territory of Magadan Oblast into the Arctic zone of the Russian Federation, which will help create
favorable conditions for investors in the development of natural resource potential, as well as ensure
socio-economic development of the entire region.

Key words: Arctic regions, Arctic, Arctic zone of the Russian Federation, Magadan Oblast, borders of the
Arctic zone, Arctic benefits.
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Introduction

The development of the Arctic territories has
been in the focus of attention of specialists in
various fields for many years. Active discussions are
going on around the issue concerning the search
for a unified approach to classifying land territories
as part of the Arctic zone. The fundamental factors
that distinguish an area as pertaining to the Arctic
include its location beyond the border of the Arctic
Circle and access to the Arctic Ocean. Each state
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that geographically belongs to the Arctic has its own
specific features, according to which, in exceptional
cases, the borders of their Arctic land territories
have been expanded in order to increase the scale
of state support for development of the Arctic zone.

The land borders of the Arctic zone of the
Russian Federation (AZRF) have changed several
times. The Decree of the RF President “On the land
territories of the Arctic zone of the Russian
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Federation”! was amended three times, expanding
the borders of the Russian Arctic. The latest
changes are recorded in the Federal Law “On state
support for investment activities in the Arctic zone
of the Russian Federation”?. Even at the stage of
its development, the draft law prompted some
RF regions to substantiate the inclusion of new
territories (municipalities) in the Russian Arctic.
Such activity is due to a large-scale list of tax and
customs benefits and preferential regulation of labor
relations provided for residents of the Russian Arctic
(Khodachek, 2021).

The Magadan Oblast, a subarctic region, the
northern part of which borders on the Arctic uluses
of the Republic of Sakha (Yakutia) and Chukotka
Autonomous Okrug, is working to substantiate
the inclusion of part of its territory in the Russian
Arctic. This is explained by the fact that the climatic,
geographical and other conditions of the four
municipal formations within the Magadan Oblast
(Severo-Evensky, Omsukchansky, Srednekansky
and Susumansky urban okrugs) are similar to those
in the Russian Arctic.

In the present paper, we do not intend to study
in detail all the efforts undertaken by government
agencies and research organizations to determine
the composition of the Russian Arctic and to
develop criteria for its allocation. These issues
have already been covered in the works of leading
Russian scientists (Zhukov et al., 2018; Lukin,
2019; Pilyasov et al., 2018).

Since the Arctic border can be used for different
purposes, there are no officially approved criteria
and their values. We are primarily interested in the

' Presidential Decree 296 “On the land territories of the
Arctic zone of the Russian Federation”, dated May 2, 2014
(as amended by Presidential Decree 287, dated June 27, 2017,
Presidential Decree 220, dated May 13, 2019, Presidential
Decree 164, dated March 5, 2020). Available at: http://www.
kremlin.ru/acts/bank/38377

2 Federal Law 193-FZ “On state support for investment
activities in the Arctic zone of the Russian Federation”, dated
July 13, 2020. Rossiyskaya gazeta (rg.ru). Available at: https://
rg.ru/2020/07/16/193-fz-ob-arkticheskoy-zone-dok.html
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Arctic as an object of state administration, a set
of subjects (territories) and their socio-economic
development. The main objectives of the work
are to generalize the currently used and proposed
scientific criteria for the allocation of the Arctic
land zone and, on the basis of empirical natural and
economic material, to prove the compliance of four
municipalities of the Magadan Oblast with these
criteria in order to include them in the Russian
Arctic so that they could get new development
opportunities.

The information base included laws and
regulations of the Russian Federation, Federal State
Statistics Service data, materials of the Ministry of
Natural Resources and Ecology of the Magadan
Oblast, materials of the Magadan branch of the
Territorial Fund of Geological Information for the
Far Eastern Federal District, and publications of
domestic and foreign scientists.

Review of approaches and criteria for the
allocation of the boundaries of the Arctic land zone

World practice has no uniform official criteria
for determining the land borders of the Arctic zone.
Until the mid-1660s, the borders were allocated
quite conditionally. The North was presented as the
Arctic plus the sub-Arctic. Foreign authors most
often considered the territory of the North and the
Arctic through a list of administrative-territorial
formations (Zhukov et al., 2018).

For example, economic geographer Louis-
Edmond Hamelin determined the nordicity of
Canada’s regions based on a comprehensive
assessment of ten physical-geographical and
economic-geographical features (Soldatkin et al.,
2002): geographical latitude of the area, summer
and winter temperatures, duration of seasonal
soil freezing, precipitation, forest cover, transport
accessibility, population density, economic
development. British scientists T. Armstrong, G.
Rogers, and G. Rowley (Armstrong et al., 1978)
also proceed from the set of natural and economic-
geographical factors in determining the North and
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the Arctic. According to American scientists G.
Osherenko and O. Young, Arctic territories include
those located north of 60°N, but in some cases —
much further south (Osherenko et al., 1989).

The Encyclopedia of the Arctic (editor —
Professor of Social Anthropology Mark Nuttall)
provides the following mandatory criteria for
determining the Arctic: high latitude, long winter,
short and cool summer, little precipitation, permafiost,
frozen lakes and sea in winter, absence of trees
(Nuttall, 2005). The Encyclopaedia Britannica states
that Arctic conditions are also found far south of the
Arctic Circle, and the division into sub-Arctic and
Arctic regions shows the distribution of permafiost,
glaciers and other indicators (Ingold et al., 2019).

The Arctic Council® considers that the border of
the Arctic is a line proposed by the developers of the
Conservation of Arctic Flora and Fauna (CAFF)
project on the basis of a set of natural characteristics.
There are no severe restrictions on national
approaches in this matter.

“None of the ways of defining the Arctic is
satisfactory for all purposes ...” (Nuttall, 2005). The
frontiers of the Arctic are being shifted so that
certain territories could obtain state support. Thus,
Canada, when determining the borders of the
Arctic, is guided by the border of 60°N. The USA,
taking into account political and economic factors,
considers that the Arctic zone includes territories
north of the Arctic Circle and south of it. The entire
state of Alaska is part of the Arctic, although its
southern point is located at almost 53°N. In Norway,
there is no definition of Arctic territories in national
regulatory legal acts; the Arctic territory is allocated
only when conducting offshore operations related
to oil and gas production: areas of the Norwegian
Sea north of 65°N. In Denmark, the island of
Greenland, recognized as part of the Arctic, extends
southward to almost 58°N.

3 An authoritative Arctic international organization.
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In Russia in Soviet times, the North was
represented by the regions of the Far North
(localities equated to it) and the Arctic regions,
which, in turn, were determined by a secret list
(Pilyasov et al., 2018). As environmental conditions
were changing and new technologies emerging, the
Arctic economy at the present stage has increased
the number of functions* due to the addition of
the mineral resources and transport functions (the
Northern Sea Route (NSR)). Taking into account
the fulfillment of these new functions in the future,
the discussion about the borders of the Arctic is
taking place both at the international, national and
regional levels.

The legislative basis for the state regulation of
the development of the Russian Arctic is currently
represented by Presidential Decree 164 “On the
fundamentals of the state policy of the Russian
Federation in the Arctic for the period up to 2035,
dated March 5, 2020; Presidential Decree 645 “On
the strategy for development of the Arctic zone
of the Russian Federation and ensuring national
security for the period up to 2035”, dated October
26, 2020; RF Government Resolution 484 “On
approval of the state program of the Russian
Federation “Socio-economic development of the
Arctic zone of the Russian Federation”, dated
March 30, 2021. The territory of the Arctic zone
is defined by Presidential Decree 296 “On the
land territories of the Arctic zone of the Russian
Federation”’ (hereinafter — Presidential Decree
296) and the Federal Law “On state support for
entrepreneurial activity in the Arctic zone of the
Russian Federation”® (Fig. 1).

4 The Arctic performs three functions: military, social
and environmental.

5 Presidential Decree 296, dated May 2, 2014. Available
at: https://docs.cntd.ru/document/499093267

¢ Federal Law 193-FZ “On state support for
entrepreneurial activity in the Arctic zone of the Russian
Federation”, dated July 13, 2020. Rossiyskaya gazeta (rg.
ru). Available at: https://rg.ru/2020/07/16/193-fz-ob-
arkticheskoy-zone-dok.html
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Figure 1. Borders of the Arctic zone of the Russian Federation, 2021

Note: the territory of the Arctic zone of the Russian Federation is highlighted in blue.

Source: Compiled on the basis of Esri CIS spatial data.

Discussions about the uncertainty of the
“arctic” criteria of the territories and borders of the
Arctic arise regularly both in the scientific
community and in public administration (Zhukov
et al., 2018; Pilyasov et al., 2018; Kochemasova
et al., 2019; Emel’yanova, 2019). Russian
scientists offer many scientific approaches to the
identification of the southern land borders of the
Russian Arctic (Lukin, 2014; Toskunina et al.,
2013). Let us note, for example, astronomical
(according to the latitude of the Arctic Circle
6633’N) and other options (60th, 65th, 70th
parallel of the Northern Hemisphere); bioclimatic
(according to the level of discomfort of natural
living conditions, according to the July isotherm
+10°C); physical and geographical (according
to the geographical differentiation of territories
and landscapes); administrative (according to
territorial and administrative boundaries) (Lukin,
2019); geo-cultural (according to settlement,
land use, development of ethnoculture) (Lukin,
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2019); geopolitical (according to the availability
of access to the seashore of the Arctic Ocean);
geo-economic (according to the complexity of the
functioning of the economy, taking into account
the development of the NSR; Voronenko, Greyzik,
2019; Leonov, Zaostrovskikh, 2021), northern
import, modernization of the Arctic economy
(Gal’tseva et al., 2020); social (taking into account
demography, the standard of living and quality of
life) (Lukin, 2019).

Let us focus on several significant works of
recent years, which substantiate a set of criteria for
determining the boundaries of the Arctic.

Yu.E Lukin’s monograph The Diverse Arctic in
the Flow of Time and Meanings (Lukin, 2019) uses
several interrelated natural-geographical, socio-
economic and political-legal criteria: the Arctic
Circle (66°33'44"N); geographical differentiation of
Arctic landscapes and zoning of territories; natural-
climatic criteria; internal administrative-territorial
borders of entities and external borders of territorial
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waters, exclusive economic zones of Arctic states;
cultural and ethnic landscape; arctic societies;
economics; geopolitics. Yu.FE Lukin notes that the
common borders of the Arctic, defined on the basis
of the use of natural and climatic indicators, as well
as cultural anthropology, ethnology, and geopolitical
claims, almost never coincide and are a permanent,
conflict-causing factor among scientists,
politicians, managers, in public administration and
geopolitics.

M.A. Zhukov and colleagues proposed clear
natural and economic criteria for the allocation of
the AZRF with an application algorithm taking into
account the developments of specialized scientific
organizations’. The criteria are presented in the
2015%—2017 publications on the website “Arktika
segodnya” [Arctic Today], in journals (Zhukov et
al., 2017b) and monographs (Zhukov et al., 2018):

1. Latitudinal position criteria — attribution
of the territory to subzones of UV deficiency.
A territory is included in the AZRF if it has a
northern position within the boundaries of the
subzone of moderate UV deficiency (if this is
justified by other criteria as well).

2. Arctic and subarctic climate, assessed by the
bioclimatic characteristics of the discomfort of
people’s life.

7 Arctic and Antarctic Research Institute of the Federal
Service for Hydrometeorology and Environmental Monitoring
of Russia, RAS Institute for Geography, Luzin Institute for
Economic Studies — Subdivision of the Federal Research
Center “Kola Science Center of the Russian Academy of
Sciences”, All-Russian Scientific Coordination Center
“Sever” under the RF Ministry of Economic Development/
Autonomous Non-Commercial Organization “Sever”.

8 Zhukov M.A. (2015). Materials for determining the
criteria for the allocation of the Arctic zone of the Russian
Federation. Expert Council on the Arctic and Antarctic under
the Federation Council. Available at: https://www.arctic-
today.ru/index.php/rajonirovanie-arktiki/115-materialy-
k-opredeleniyu-kriteriev-vydeleniya-arkticheskoj-zony-
rossijskoj-federatsii (accessed: September 19, 2021); Zhukov
M.A., Filippov V.V., Kadashova N.A., Krainov V.N., Telesnina
V.M. (2016). Criteria for the allocation of the Arctic zone of the
Russian Federation and the algorithm of their use. Available
at: https://arctic-today.ru/index.php/biblioteka (accessed:
September 19, 2021).
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3. Arctic and subarctic landscapes’®. The location
of territories within the tundra and forest tundra
provides for their inclusion in the AZRE with the
exception of the territories of Kamchatka Krai and
the Okhotsk coast. The location of territories within
the northern taiga provides for the possibility of
their inclusion in the AZRF (if this is justified by
other criteria).

4. Access to the coast of the Arctic Ocean'.

5. CAFF-border as an additional criterion
justifying the inclusion of territories in the AZRF
(if this is justified by other criteria).

6. Arctic specifics of economic systems: transport
and economic attraction to the Northern Sea Route
and being in its zone of influence; proximity to the
seas of the Arctic Ocean; periphery, isolation and
remoteness of Arctic economic systems from large
industrial centers (old-developed regions); focal/
point-network nature of territory development;
pronounced uneven settlement, concentration
of people in settlements; mono- and oligopoly of
the production specialization of local settlements
and economic development zones, raw material
orientation and the removal of a significant part of
the final redistribution outside the territory; non-
economic “northern” rise in price in an extreme
Arctic form, observed almost in the entire range or
a very significant part of the directions of financial
costs for management and life.

At the same time, M.A. Zhukov notes that
nature has no borders of the Arctic, but for the most
part there is a very wide “transitional area” that
allows one or another administrative and municipal
territorial formations to be attributed to the AZRF
with a high degree of objectivity (Zhukov, 2018).

Analyzing the southern border of the Arctic as a
biogeographic boundary, Doctor of Sciences

9 According to the Arctic and Antarctic Research
Institute of the Federal Service for Hydrometeorology and
Environmental Monitoring of Russia.

10" According to the opinion of the Arctic and Antarctic
Research Institute of the Federal Service for Hydrometeorology
and Environmental Monitoring of Russia.
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(Geography) A.A. Tishkov believes that the decision
on the composition of the AZRF is “not the result of
a physical and geographical, medical and biological
or ecological scientific study, but a political act that
takes into account natural, social, demographic
and political realities, as well as the convenience
of public administration” (Tishkov, 2012). The
natural borders of the Arctic are not suitable for
public administration due to the instability caused
by climate change.

Thus, with a variety of approaches to estab-
lishing the southern border of the Russian Arctic,
both foreign and Russian scientists take into
account the governability factor (Vasil’ev, Selin,
2014); therefore, there remains an opportunity to
expand the boundaries of the AZRF. According
to A.N. Pilyasov, if the northern legislation was
developing in Russia at the pace at which the Arctic
is developing, then no “waves” up into the Arctic,

would never have arisen in the Northern regions.
The socio-economic zone of the Arctic should be
considered as a single region and take into account
the close connection of the Arctic territories with
the North of Russia (Pilyasov et al., 2018).

The essence of almost all studies boils down to
the following: the mechanisms and laws of socio-
economic development of the Arctic are so specific
(Larsen, Fordahl, 2015; Huskey, 2006; Petrov et
al., 2016) that it is absolutely necessary to allocate
the Arctic into a separate production, to develop
independent principles and mechanisms of socio-
economic development for it (Zamyatina, Pilyasov,
2017; Pilyasov, 2009).

Research findings

Based on the opinions of reputable foreign
and Russian scientists, we examined important
characteristics of the regions (municipal formations)
included in the AZRF and compared them with the

Figure 2. The outline of the administrative division of the Magadan Oblast in the context of urban okrugs

Source: Website of the Magadan Oblast Government. Available at: https://www.49gov.ru/our_region/municipalites/
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Substantiation for Including Municipalities of the Magadan Oblast in the Arctic Zone...

characteristics of Severo-Evensky, Omsukchansky,
Srednekansky, Susumansky urban okrugs of the
Magadan Oblast (Fig. 2). The natural and economic
criteria for the allocation of the AZRF proposed by
M.A. Zhukov are taken as a basis. The comparison
was carried out in accordance with the quantitative

expressions of the criterion in the Arctic regions of
Russia (if available) or with the actual values of the
indicators (if the quantitative criterion is absent).
The municipal formations under consideration
are characterized by a low number and density of
population and are located at a distance from the

Table 2. Geographical coordinates of the Arctic territories of the Russian
Federation and municipalities of the Magadan Oblast

) ) . ) Northern latitude,
RF constituent entity/municipal formation
degrees
Chukotka Autonomous Okrug 61.8-71.5
Yamalo-Nenets Autonomous Okrug 63.3-73.5
Municipal formation “Momsky District” (Republic of Sakha (Yakutia)) 64.0-67.8
Rural settlement “Settlement of Yukta” (Krasnoyarsk Krai) 63.3
Rural settlement “Settlement of Kislokan” (Krasnoyarsk Krai) 63.0
Rural settlement “Settlement of Surinda” (Krasnoyarsk Krai) 62.0
Severo-Evensky Urban Okrug 60.5-66.0
Omsukchansky Urban Okrug 60.8-64.8
Srednekansky Urban Okrug 62.0-65.4
Susumansky Urban Okrug 62.0-64.5
Source: https://yandex.ru/maps/

Figure 3. The boundary of the cryolithozone of the Russian Federation

Distribution of permafrost

Isolated, sporadic and discontinuous distribution of permafrost
with average annual temperatures (Tav) from +3 to —1°C and
permafrost thickness (PT) from 0 to 100 m

Continuous distribution of permafrost:

T,, from -1 to -3°C; T, from =3 to -5°C;

PT from 50 to 300 m PT from 100 to 400 m

T,, from =5 to -9°C; T,, below -9°C;

PT from 200 to 600 m PT from 400 to 900 m and lower

Areas without permafrost Southern border of the cryolithic zone

Source: Surprises of “eternal ice”. Available at: https:/scientificrussia.ru/articles/syurprizy-vechnogo-lda
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Table 3. Average monthly temperature in July in a number of regions
included in the AZRF and in the Magadan Oblast, °C

[N, [N, o [N, [N,
o o oc oc o
Yo} E Yo} o _,-GC_,J o ['s) E 0 N~ E N~ o E =2}
Region = =3 S == S == S == S ==
N ~ N [aN] ~ [aN] [aN] ~ [aN] N ~ N [aN] ~ [aN]
o o f o o o
[3°] [y} [3°3 [3°] [y}
oc oc oc oc oc
Arctic regions™
Nenets Autonomous Okrug 10.1 2 10.0 3 8.1 2 14.9 10 9.7 2
Murmansk Oblast 13.8 8 14.7 8 10.0 13.6 6 11.2 4
Yamalo-Nenets Autonomous 13.3 6 97 | 2 | 133 | 9 | 145 8 152 | 20
Okrug
Taymyrsky Dolgano-Nenetsky 57 1 47 | 1 | 79| 1 | 65 1 6.9 1
District
Chukotka Autonomous Okrug 10.9 3 11.1 4 12.4 6 10.3 2 10.8 3
Magadan Oblast, | 13.6 7 16.7 13 15.0 16 12.7 7
. , e 12.3 3
including urban okrugs™*:
Severo-Evensky 12.1 - 14.5 - 15.7 - 12.3 - 12.2 -
Omsukchansky | 16.3 - 23.7 - 15.5 - 134 - 13.6 -
Srednekansky 18.6 - 20.7 - 18.3 - 15.2 - 154 -
Susumansky 16.0 - 235 - 15.9 - 12.9 - 13.1 -
Sources: Russian Statistical Yearbook: Statistics Collection. Rosstat. Moscow, 2006; 2016, 2018, 2020.
* Regions and municipalities that are geographically completely related to the Russian Arctic.
**Data of the average July isotherm (source: http://www.pogodaiklimat.ru/archive.php; https://www.gismeteo.ru/diary)

regional center (Tab. 1). The population of the
districts is decreasing annually. In the development
of a rich natural resource potential (Galtseva,
Sharypova, 2020), the drive-in drive-out work
practices prevail.

Uniformity of geographical and climatic
characteristics of municipalities of the Magadan
Oblast and the Arctic territories of the Russian
Federation

a) Geographical location. The municipal
formations are located in the range of the northern
latitude close to the interval of the northern latitude
of the territories of the AZRFE That is, the northern
borders of urban okrugs of the Magadan Oblast are
located above the southern points of some territories
of the AZRF (Tab. 2).

b) Extreme natural and climatic conditions.
Magadan Oblast districts are characterized by
almost ubiquitous permafrost (Fig. 3).

Table 3 provides information on the average
monthly temperature in July in the RF Arctic

Economic and Social Changes: Facts, Trends, Forecast
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territories and the data on the Magadan Oblast and
its municipal formations. Only two RF constituent
entities out of those, whose entire territory is
in the Arctic, meet the criterion of the average
July temperature ranging from 10°C and below.
The Magadan Oblast, including three of the four
districts we are considering, is characterized by
the temperature conditions that in some years are
worse, in comparison with certain Arctic regions.

There is no clear trend of an increase or decrease
in the July temperature. From 2005 to 2019, the
average July isotherm in the Magadan Oblast as a
whole decreased by 1°C. In the Omsukchansky,
Srednekansky and Susumansky urban okrugs of the
Magadan Oblast, there is a decrease in the average
July isotherm by 3°C. In 2017, the Magadan Oblast
ranked third among RF constituent entities in terms
of the average monthly temperature in July.

¢) Ultraviolet deficiency. Half of the territory of
the Magadan Oblast, including the areas under
consideration, is located within the boundaries of
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Figure 4. Cartographic diagram “Subzones of ultraviolet deficiency”

Subzones of ultraviolet deficiency

Subzone of strong ultraviolet deficiency (67°30" — 72°30'N)
Subzone of significant ultraviolet deficiency (62°30'- 67°30'N)
Subzone of moderate ultraviolet deficiency (57°30" — 62°30'N)

Source: Zhukov M.A., Krainov V.N. (2018). Opredelenie sostava Arkticheskoi zony Rossiiskoi Federatsii [Determining the
composition of the Arctic zone of the Russian Federation]. Syktyvkar: Komi respublikanskaya akademiya gosudarstvennoi

sluzhby i upravleniya.

Figure 5. Cartographic diagram “The influence of the natural conditions of the territory
of the Russian Federation on the living conditions of the population (integrated map)”

Natural discomfort zones
| - Very unfavorable
Il = Unfavorable

Natural discomfort
points
4.9 and more

Il - Relatively unfavorable 49-3.9

IV — Relatively favorable 3834

V — Moderately favorable 4-2. :
Vi Zone of clis;natic optimum ?efs tzhgn 20 Supposed border of the North of Russia

Source: Zhukov M.A., Krainov V.N. (2018). Opredelenie sostava Arkticheskoi zony Rossiiskoi Federatsii [Determining the
composition of the Arctic zone of the Russian Federation]. Syktyvkar: Komi respublikanskaya akademiya gosudarstvennoi

sluzhby i upravleniya.
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Figure 6. The “cost of adaptation” indicator

Source: Lugovaya E.A., Aver'yanova I.V. (2020). Assessing tension coefficient of body adaptation reserves under chronic
exposure to factors existing in polar regions. Health Risk Analysis, 2, 101-109.

the subzone of significant ultraviolet deficiency
(62.3—67.3°N), which allows them to be included
in the group of circumpolar (Arctic) territories
(Fig. 4).

d) Bioclimatic characteristics. Due to the harsh
natural and climatic conditions, the Magadan
Oblast belongs to a very unfavorable zone for human
habitation with an index of 4.9 points or more
(Fig. 5).

According to researchers at the Scientific
Research Center “Arktika”, Far Eastern Branch of
the Russian Academy of Sciences, the discomfort
of living in the Magadan Oblast, determined by
the “cost of adaptation” indicator!', is higher
(Maksimov, 2006; Lugovaya, Averyanova, 2020)
than in Chukotka Autonomous Okrug included
in the Arctic (Fig. 6). The indicator is calculated
taking into account natural-climatic, economic-
geographical, socio-economic and biomedical
factors.

We have already noted that in the Pacific sector,
the zone of the Far North is somewhat “sliding” to
the south. As a result, the living conditions in the
Pacific sectors of the Arctic and sub-Arctic are more
difficult than in the Yakut sectors (Leonov, 2013).

11" Suitability of the territory for living there.

Economic and Social Changes: Facts, Trends, Forecast
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Similarities of socio-economic development issues

The districts of the Magadan Oblast and the
Arctic regions are united by the similarity of socio-
economic problems that are due to geographical and
climatic conditions.

Russia’s Arctic territories can be divided into a
group of old industrial regions (Murmansk Oblast,
Arkhangelsk Oblast, Krasnoyarsk Krai — Norilsk
Industrial and Taimyrsky municipal districts) and
a group of regions of relatively recent large-scale
industrial development (Nenets Autonomous
Okrug, Yamalo-Nenets Autonomous Okrug,
Arctic uluses of the Republic of Sakha (Yakutia),
Chukotka Autonomous Okrug). The beginning
of the development of the Arctic territory and the
age of the branches of specialization influence
modern socio-economic development in the region
(Gal’tseva et al., 2015). The main branches of
industrial specialization of the Russian Arctic are
mining, ferrous and non-ferrous metallurgy, to a
lesser extent — fishing and woodworking industries
(Chanysheva et al., 2021). The main characteristics
of the current socio-economic situation of the
Magadan Oblast, reflecting the economic criteria
for the allocation of the AZRF, are as follows:

a) single-industry economy based on the
extraction of gold and silver and dependent on the
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situation on global raw materials markets, the future
of which is also associated with the development of
mineral resources;

b) low purchasing power of high per capita
incomes in the region, taking into account the
significant amount of the subsistence level
(Tab. 4), which reduces the standard of living and
causes migration outflow (Gal’tseva et al., 2020;
Belevskikh, Tvahova, 2021);

Table 4. The subsistence level of the able-
bodied population in the regions of the
AZRF and the Magadan Oblast

Region IV quarter Rank among the RF
g 2020, rubles constituent entities

Arctic regions
Nenets Autonomous 99971 9
Okrug
Murmansk Oblast 18438 7
Yamalo-Nenets
Autonomous Okrug 17407 6
Chukotka Autonomous 24711 1
Okrug

Magadan Oblast 22027 4
* Kamchatka Krai ranks third (22535 rubles).
Source: Federal State Statistics Service. Available at: https:/
rosstat.gov.ru/vpm

¢) isolation and remoteness of municipal
economic systems, which is especially pronounced
in Severo-Evensky Urban Okrug, where only small
aircraft can be used in the absence of winter roads.
Regional centers in Severo-Evensky, Omsuk-
chansky, Srednekansky, Susumansky urban okrugs
have air communication with the regional center.
Low transport accessibility compromises the access
of the population to social services;

d) fragmented development of territories.
Currently, the development of natural resources is
carried out mainly in areas that have roads and
energy sources. Part of the region’s territory, inclu-
ding Severo-Evensky Urban Okrug and the northern
part of Srednekansky Urban Okrug, is characterized
by low transport and energy accessibility, which
leads to even higher financial costs in all types of
economic activity;
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e) uneven settlement, population concentration
in the regional center (Magadan — 66.0% of
Magadan Oblast population) and district centers of
urban okrugs (urban-type settlement of Omsukchan
— 76.7% of the okrug’s population; urban-type
settlement of Evensk — 72.0%, urban-type settlement
of Seimchan — 93%, town of Susuman — 64.5%);

) objectively increased costs of doing business (a
feature of the Arctic economy); thus, the average
actual cost of construction of one square meter of
the total area of residential premises in the Magadan
Oblast is 1.9 times higher than the Russian average
(Favstritskaya, 2021);

g) a high share of infrastructure facilities
in the development of new large promising
mineral deposits; for example, the development of
Omolonsky iron ore area (Severo-Evensky Urban
Okrug) requires constructing a seaport/berth in
the village of Evensk, a road (160 km), a 220 kV
power line (170 km). The costs of infrastructure
creation, including geological exploration,
licensing, and construction of a mining and
processing integrated plant account for over 50% of
the total required investments.

Access of municipal districts to the coast of the
Arctic Ocean

A number of Arctic territories already included
in the list do not have access to the Arctic Ocean.
However, the water system of the Magadan Oblast
is part of the Arctic water system (85% of the
region is occupied by the territory of the Kolyma
catchment area, which falls into the Arctic Ocean).
With the intensification of traffic along the NSR,
river navigation and road transportation will
develop, which will change the pattern of deliveries
to remote Arctic and northern regions of the Far
East. The Magadan ice-free seaport adapted for
year-round transportation of goods, along with
highways, taking into account winter roads, make
it possible to carry out the main delivery of goods to
the Arctic via meridional transport routes through
the Magadan Oblast (Baklanov, Romanov, 2015).

Economic and Social Changes: Facts, Trends, Forecast
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There are grounds to include the city of
Magadan into the strongholds of the NSR of
the “second order”. The creation of modern
infrastructure in the NSR and meridian directions
will contribute to the implementation of
resource projects, which, as a result, will provide
an additional impetus to the socio-economic
development of the Arctic and Arctic regions of the
North-East of Russia.

Connectivity of the municipalities of the Magadan
Oblast and the Arctic regions of the Far Eastern
Federal District (Far Eastern Federal District) with
a single infrastructure

Currently, the Kolyma Highway and the
Magadan seaport are already being used to supply
cargo to the Arctic regions of the Republic of Sakha
(Yakutia). The Magadan Oblast and the Republic
of Sakha (Yakutia) are connected via the current
Federal Automobile Highway R504 “Kolyma” with
alength of 2,032 km, of which 1,197 km go through

the territory of the Republic of Sakha (Yakutia),
and 835 km — through the Magadan Oblast.
The construction of the Kolyma — Omsukchan —
Omolon — Anadyr highway with a length of more
than 1,800 km continues. The highway should
provide year-round automobile communication
between the Magadan Oblast and Chukotka
Autonomous Okrug.

The electric power of the Kolyma power plants
is supplied to Oymyakonsky ulus of the Republic
of Sakha (Yakutia). The potential of two
hydroelectric power plants (one of them — Ust-
Srednekanskaya — is located in Srednekansky
Urban Okrug) with excess capacity is necessary
for the implementation of large energy-intensive
projects for development of natural resources in
Chukotka Autonomous Okrug. Currently, a project
for the construction of a power line from the
Magadan Oblast to Chukotka Autonomous Okrug
is being discussed (Fig. 7).

Figure 7. Interconnectedness of the Magadan Oblast and Chukotka Autonomous
Okrug via a unified transport and energy infrastructure

Source: compiled on the basis of Esri CIS spatial data.
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Let us summarize the results of the comparisons
made on the natural and economic criteria for
inclusion of territories in the AZRF according to
the algorithm proposed by M.A. Zhukov (7ab. 5, 6).

According to natural criteria, we observe an
almost complete compliance of the characteristics,
with the exception of the criterion of location of
municipal districts within the CAFF boundaries.
According to economic criteria, we note almost
complete compliance here as well, with the
exception of the criterion of proximity to the seas

of the Arctic Ocean. It is worth noting that the
territories already included in the Russian Arctic
also do not meet all the criteria (Zhukov et al.,
2017a).

The development of promising facilities in the
considered urban okrugs will significantly improve
the socio-economic situation throughout the
Magadan Oblast due to an increase in industrial
production and tax collection, a decrease in the
subsidization of the regional budget, and an
increase in the number of population. However,

Table 5. Comparison of the characteristics of Magadan Oblast territories
with the natural criteria for inclusion in the AZRF

Subzones of UV T - .
s Bioclimatic characteristics of Arctic and
deficiency ; .
. discomfort Sub-Arctic landscapes
(northern latitude) >
<
< =]
S 5
= o
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: e | 8 © S 2 g 25 B
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Severo-Evensky - + - - - + +
Omsukchansky - + - - - + + + -
Srednekansky - + - - - + + -
Susumansky - + - - - + + + -
Source: own assessment according to M.A. Zhukov’s algorithm (Zhukov et al., 2017a).
Table 6. Comparison of the characteristics of Magadan Oblast territories
with the economic criteria for inclusion in the AZRF
Arctic specifics of economic systems
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Severo-Evensky + - + + + + +
Omsukchansky - - + + + + +
Srednekansky + - + + + + +
Susumansky + - + + + + +
Source: own assessment according to M.A. Zhukov’s algorithm (Zhukov et al., 2017a).

142 Volume 15, Issue 1

,2022

Economic and Social Changes: Facts, Trends, Forecast



REGIONAL ECONOMICS

Gal’tseva N.V., Favstritskaya O.S., Sharypova O.A.

Table 7. Changes in project indicators relative to the basic option

Project implementation options
Indicator Basic option without | Taking into account the Taking into account
benefits benefits of the SEZ Arctic benefits

Current production costs for 10 years, % 100 95.4 84.1

Total investments, % 100 82.4 824

Costs for 10 years of production, total % 100 92.5 83.8
Payback period, years 10 8.6 7.8

Total cost savings for the implementation of the project,

million USD ’ i " B 433 936
Source: own assessment.

given the remoteness of the territories and their
underdevelopment, additional preferences are
required so as to attract investors; Arctic benefits
represent one of the options of such preferences.

Effects of the inclusion of northern urban okrugs
of the Magadan Oblast in the AZRF

Investment effects. Let us evaluate the
effectiveness of the current state Arctic preferences'?
for the investor on the example of the develop-
ment of Yuzhno-Omolonsky iron ore area, a large

promising facility in Severo-Evensky Urban
Okrug. The object is 160 km away from the coast.
The import of goods and the export of finished
products require building a road and a seaport/berth
(currently there is an offshore discharge of cargo
there), power supply requires constructing a power
line or a power plant.

AZREF residents are provided with tax benefits
(land, profit, mining, property); benefits for
insurance premiums; exemption from customs
duties; simplification of legal regulation of labor
relations. Taking into consideration the fact that
income tax benefits are valid for 10 years from
the moment of the income receipt, we made a
comparative assessment of the effectiveness of the
project implementation in different tax and customs
regimes over the same period. The evaluation results
indicate a reduction in costs by 16.2%, a reduction

12 Federal Law 193-FZ “On state support for entre-
preneurial activity inthe Arctic zone ofthe Russian Federation”,
dated July 13, 2020. Rossiyskaya gazeta (rg.ru). Available at:
https://rg.ru/2020/07/16/193-fz-ob-arkticheskoy-zone-dok.
html
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in the payback period of costs by almost 2.2 years
(Tab. 7). In the conditions of the Special Economic
Zone (SEZ) regime in the Magadan Oblast!?, cost
savings will be only 7.5%, and the payback period
is 1.4 years lower than the base option. Thus, using
the benefits for investment projects in the AZRE,
the investor will be able to reduce costs compared
not only with the basic version of tax and customs
payments, but also with the benefits in force until
2025 in the conditions of the SEZ in the Magadan
Oblast.

When the proposed territories are included in
the AZREF, the following socio-economic effects for
the region are expected in the course of development
of large deposits:

— high-performance jobs will be created;

— population outflow (including due to the
influx of migrant workers) will be curbed;

— tax revenues will be increased;

— infrastructure will be created so as to develop
deposits that will be used by related industries and
inhabitants (roads, power lines, etc.);

— wages will grow due to the application of a
higher locality pay rate and northern allowances. It
will be fair for Magadan Oblast districts to have the
same current locality pay rate (2) and the amount
of northern allowances (100%) as the nearest
Arctic region — Chukotka Autonomous Okrug.

13 In the calculations, SEZ benefits are also extended for
10 years. The operation of the SEZ regime in the region has
already been extended twice, it is possible to further extend the
SEZ regime from 2025 to 2030.
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As a result, wages will increase 1.2-fold in
Susumansky, Srednekansky and Omsukchansky
districts, and 1.1-fold in Severo-Evensky District.

Ethnic effects will be expressed in support for the
development of traditional economic sectors of the
indigenous small-numbered peoples of the North,
since in three of the four urban okrugs of the
Magadan Oblast under consideration (Severo-
Evensky, Omsukchansky, Srednekansky) the
share of ISNPs is from 10 to 75% of the total
population. The inclusion of the municipalities
under consideration in the AZRF will increase the
effectiveness of addressing such tasks as supporting
ethno-cultural projects, infrastructure development
as a way to retain ISNPs in traditional industries,
increasing the prestige of traditional economic
sectors, etc. (Tishkov et al., 2016; Gal’tseva et al.,
2017).

Conclusions

In the course of the study, we substantiated
the economic feasibility of including four urban
okrugs of the Magadan Oblast in the list of Arctic
territories of the Russian Federation. Due to the
fact that Russia has no legally established criteria
for including territories in the AZRF and their
values, the expediency of such inclusion is based
on identifying the compliance of the climatic,
economic characteristics and specifics of economic
activity of the considered urban okrugs with the
features of AZRF regions, namely:

— geographical location of areas in the
permafrost zone in combination with the boundaries
of northern latitude, landscapes, the average July
isotherm;

— location in a very unfavorable zone of natural
discomfort (4.9 points or more); due to a harsh
climate, the living conditions in these areas are
among the most severe ones;

— interregional connectivity and unity of
economic complexes with territories already included
in the AZRF, primarily Chukotka Autonomous
Okrug and the Republic of Sakha (Yakutia);
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— participation in the development of the NSR
due to the active development and use of meridional
transport routes with a non-freezing port and rivers
of the Magadan Oblast.

The inclusion of four municipalities of the
Magadan Oblast in the Arctic is substantiated taking
into account the significant infrastructural and
unique natural resource potential.

The multifactorial extremity and the fact that,
according to most parameters, the considered urban
okrugs of the Magadan Oblast are in much worse
conditions than the regions of Russia already
classified as Arctic territories can be considered
the basis for changing the southern border of the
AZRE. The inclusion of four municipal formations
of the Magadan Oblast in the Arctic will provide the
following benefits:

— ensure the unity of the natural and economic
systems of the Magadan Oblast and neighboring
regions — Chukotka Autonomous Okrug and the
Republic of Sakha (Yakutia);

— attract investors for the implementation of
major projects in the field of subsoil use in the Arctic
with the help of preferential conditions;

— improve the quality of life for those living and
working in municipal formations of the Magadan
Oblast;

— stabilize the population of the territory at a
level sufficient to reduce social tension and promote
sustainable development;

— provide support for the implementation of
social projects;

— promote the development of traditional
economic sectors that ensure increased employment
and self-employment of the indigenous small-
numbered peoples of the North living in these urban
okrugs.

After their inclusion in the AZRE, the regions of
the Magadan Oblast will contribute to the
fulfillment of Arctic functions — those related to
mining, transport, and preservation of the economic
paradigm of the indigenous peoples of the North.

Economic and Social Changes: Facts, Trends, Forecast
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Abstract. In the context of new global challenges and fulfillment of commitments to implement the
Sustainable Development Agenda for the period up to 2030, it becomes especially relevant to assess the
effectiveness of the current innovation policy pursued by the Russian Federation and its compliance with
the priorities of sustainable development adopted by the international community. The purpose of the
study is to assess the results of state policy aimed at enhancing innovation in the agricultural sector and to
determine the extent to which the targets of programs and strategies for the development of agribusiness
in the innovation sector comply with the priorities of Agenda 2030. Applying the system approach to the
study of the concept for sustainable development and using our own integrated methodology, we have
found that there are no significant results regarding the implementation of innovation policy; we have
also revealed an extremely low degree of consistency of federal and regional sectoral programs with the
priorities of the Sustainable Development Goals. We have determined that at present it is difficult to
conduct a quantitative assessment of the results of innovation policy implementation at the level of a
particular region, industry or company; the available indicators do not help to assess their contribution
to the achievement of innovation-oriented Sustainable Development Goals. In this regard, we propose to
include the objectives of the Sustainable Development Goals in state, sectoral and regional programs for
scientific and technological development and to develop a system of their indicators, consistent with the
targets of the documents on strategic development of agribusiness in the innovation sector, for monitoring
purposes. Thus, the scientific novelty of the research lies in the development and implementation of our
own approach to identifying the degree of compliance of the targets of current programs for development
of the agricultural sector with the priorities of innovation-oriented Sustainable Development Goals. The
results of this study can be used by executive authorities in the development and substantiation of correcting
measures aimed at improving state policy in the field of promotion of innovation in the agricultural sector
and, as a result, achieving the Sustainable Development Goals.

Key words: state innovation policy, promotion of innovation activity, sustainable development,
Sustainable Development Goals, Agenda 2030, food security, agribusiness.
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Introduction

The new development paradigm, which takes
into account three core elements — economic
growth, social inclusion and environmental protec-
tion —provides for qualitative changes based on
the widespread use of effective innovation in
order to ensure long-term sustainable economic
growth. Since successful innovation development
can be achieved only by creating appropriate
organizational, economic and legal conditions, the
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role of the state in the formation of an up-to-date
innovation policy and its effective implementation
is significantly increasing. In this regard, the paper
examines individual strategic planning documents
in the field of science and technology development,
current legislative and other regulatory legal acts
of the federal and regional levels, and also assesses
the effectiveness of government measures aimed at
enhancing innovation.
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As we know, in 2011, Russia adopted the
Innovation Development Strategy of the Russian
Federation for the period up to 2020! as a
fundamental document of the state innovation
policy. Currently, in order to improve innovation
policy, the RF Government is working on the
formation of a new Strategy taking into account
national development goals?. However, we should
note that Russia was among the States that agreed
on the road map adopted by the United Nations in
2015 — the 2030 Agenda for Sustainable Develop-
ment (Agenda 2030) and committed to achieving 17
Sustainable Development Goals (SDGs) (Kolmar,
Sakharov, 2019). Therefore, in the conditions of
fulfilling the obligations assumed, while improving
the existing strategic documents, it becomes
necessary to supplement them with the targets of
the SDGs.

Within the framework of this study, special
attention is paid to the targets of SDGS83 and
SDGY*. Obviously, the inclusion of certain targets
of these goals in the RF Innovation Development
Strategy that is currently being developed and
their successful achievement will contribute to the
development of the country’s innovation potential
and will influence the implementation of Agenda
2030. Thus, achieving target 9.5 (SDG 9) is aimed
at promoting “... scientific research, increasing
the technological potential of industrial sectors,
including by stimulating innovation activity by

' Innovation Development Strategy of the Russian
Federation for the period up to 2020: RF Government
Resolution 2227-r,dated December 8, 2011. Available at:
http://government.ru/docs/9282/ (accessed: September 18,
2021).

2 On the national development goals of the Russian
Federation for the period up to 2030: Presidential Decree
474, dated July 21, 2020. Available at: http://publication.
pravo.gov.ru/Document/View/0001202007210012_ (accessed:
September 18, 2021).

3 SDG 8. Promote sustained, inclusive and sustainable
economic growth, full and productive employment and decent
work for all.

4 SDG 9. Build resilient infrastructure, promote inclusive
and sustainable industrialization and foster innovation.
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2030 ...”>. In turn, target 8.3 (SDG 8) involves
“promoting development-oriented policies that
enhance productive activity, creation of decent jobs,
entrepreneurship, creativity and innovation, and
encourage the official recognition and development
of micro-, small and medium-sized enterprises,
including by providing them with access to financial
services”®. Finally, target 8.2 (SDG 8) — “increasing
productivity in the economy” — should be achieved
through diversification, technical modernization
and innovation’.

We consider it appropriate to recognize that
after the adoption of Agenda 2030 its priorities have
already been taken into account in a number of
Russia’s strategic planning documents. In this
regard, the study attempts to determine the degree
of consistency of the targets of development prog-
rams and strategies with the priorities of SDG 8 and
SDG 9 and to assess the degree of integration of
Agenda 2030 objectives into state programs in the
field of innovation at the federal and regional levels.

As we know, the key functions of the state aimed
at achieving sustainable development include food
security. In Agenda 2030, one of the central places
is given to the problems of food production,
agricultural sustainability and innovation develop-
ment; in this regard, we focus on regulatory
documents and the results of implementation of
the state innovation policy in the agricultural sector
that affect the achievement of the SDGs.

Thus, the purpose of this study is to assess the
results of state policy aimed at enhancing innovation
in the agricultural sector and to determine the
degree of consistency of the targets contained in
the programs and strategies for development of
agribusiness in the innovation sector with Agenda
2030 priorities.

> Transforming our world: the 2030 Agenda for
Sustainable Development. Available at: https://docs.cntd.ru/
document/420355765 (accessed: September 18, 2021).

¢ Ibidem.

7 Ibidem.
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Scientific novelty of the research lies in the
development and implementation of our own
approach to identifying the degree of consistency
of the targets of current programs for development
of the agricultural sector with the priorities of
innovation-oriented SDGs.

We put forward the following hypothesis:
governmental policy aimed to promote innovation
activity of the Russian agribusiness contributes
to the formation of key innovation trends in its
development in the aspect of sustainability and,
as a result, the achievement of the UN SDGs.

In order to test the hypothesis we analyze the
results of implementation of innovation policy in
the Russian Federation, namely, the actually
achieved indicators of the Innovation Development
Strategy for the period up to 2020 are compared
with the target indicators and the indicators of the
SDGs; planned target indicators of the program
for scientific and technological development of
agriculture are compared with Rosstat data. To
assess current state policy in the field of promoting
innovation in agribusiness as a factor in achieving
the SDGs, our study sets the following tasks:
(1) to analyze sectoral state programs for develop-
ment of the agricultural sector in the innovation
sphere; (2) to identify the degree of consistency
of the targets of existing programs and strategies
for development of agribusiness in the innovation
sphere with the priorities of the SDGs; (3) to
assess the regulatory framework and the results of
promoting innovation activities of agribusiness at
the level of a particular region.

Theoretical aspects of the study

In the modern world, there is an understanding
that innovation-based development is a path that
has no alternative (Kirsanova, 2013). In the course
of a theoretical analysis it was established that “the
conclusions of researchers regarding the essence
of innovation are ambiguous, the definition is
multifaceted, the content is multidimensional”
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(Gorshkova, Ivanov, 2016). It is noteworthy that
this term is used not only independently, but also
to designate such related concepts as “innovation
activity” and “innovation development”. Neverthe-
less, one of the classical definitions is considered
to be that by J. Schumpeter, according to which
“innovation” includes any changes associated with
the use of new or improved solutions in engineering,
technology, production organization, supply, etc.
(Schumpeter, 1982).

Adhering to this viewpoint and proceeding from
the goal set in the article, we will pay attention to
the essence of innovation activity in the agro-
industrial complex (AIC). In our opinion, it is
necessary to support the approach according to
which innovation activity in the agro-industrial
complex is “a set of interrelated sequential actions
to create new or improved agricultural products or
their processing, original models of its production
in the conditions of constant development of STP.
Innovation activity of agricultural organizations is a
kind of aggregated assessment of the intensity with
which innovations are created, implemented and
used” (Strel’nikov, 2017).

Every year, an increasing number of experts
are involved in research on agricultural innovation
and the potential for innovation development of
Russian agriculture (Sandu et al., 2015; Sandu et
al., 2020; Kuz’min et al., 2019). Thus, according
to M.V. Zhadan, “the innovatization of agriculture
is a necessary condition for satisfying the world
population’s need for food” (Zhadan, 2019). The
work (Truflyak et al., 2020) presents important
conclusions concerning the necessity and content
of the processes of monitoring and forecasting
scientific and technological development of Russia’s
agro-industrial complex for the period up to 2030.

Nevertheless, there are few works in which their
authors attempt to assess institutional conditions for
the innovation activity of agribusiness. In this
regard, of interest are the studies representing
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opinions on the content, assessment and improve-
ment of state support for innovation in the agro-
industrial complex (Ushachev et al., 2021;
Altukhov, 2021). We find it important to mention
the opinion of experts from the Higher School of
Economics on the need to improve the institutional
environment of innovation activity and at the same
time build a flexible system for legal regulation in
the agro-industrial complex, capable of adapting
to new conditions in a timely manner (Orlova et
al., 2020). The researchers also draw attention
to the indisputable fact that “Acceleration of the
pace of scientific and technological development
and a more rapid introduction of innovation in the
economy and social sphere have led to significant
changes in approaches to the formation and
implementation of state scientific, technological
and innovation policy” (Truflyak et al., 2020).

Meanwhile, we agree with I.S. Sandu,
V.I. Nechaev and N.E. Ryzhenkova who believe that
the current stage of the technical and technological
process in the country’s agriculture has contra-
dictions between certain activity aimed to
promote innovation and the factors that hinder
this activity; such factors include the lack of
innovation management mechanisms (Sandu
et al., 2020). V.I. Kiryushin’s conclusion is very
valuable from a methodological point of view:
he proposes to improve regulatory support in the
innovation system of the agro-industrial complex,
develop the infrastructure of innovation process,
certification systems and promotion of scientific
and technological developments (Kiryushin, 2019).
The work of E.A. Derunova, M.Ya. Vasil’chenko
and V.L. Shabanov reflects the need to develop
mechanisms to stimulate innovation and investment
activity in the agrarian economy (Derunova et al.,
2021). Sharing this point of view, we believe that the
improvement of innovation policy will ensure the
growth of innovation and entrepreneurial activity
of Russian business, and in the agricultural sector
as well.
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It is impossible to ignore the fact that Russian
researchers consider human resources reduction
an increasingly acute problem regarding the
implementation of an innovation development
path. Thus, T.V. Kasaeva and A.R. Kappusheva
come to the conclusion that Russia is not among the
leading countries in terms of accumulated human
capital and conditions for its active development
(Kasaeva, Kappusheva, 2021). Other authors note
that the current situation with academic personnel
in the country is caused by the lack of consistency
in the implementation of innovation policy at the
federal and regional levels (Gorbunov et al., 2019).
In addition, experts point out that it is impossible
to develop resource potential and introduce
promising equipment and innovation technology
under demographic constraints (Turyansky et al.,
2021). We agree with the researchers who note a
negative trend associated with a low level of funding
allocated to the research in the agricultural sector,
which is becoming a serious challenge to ensuring
the country’s food security and requires improving
the overall institutional conditions for innovation
and doing business in Russia (Kolmar, Sakharov,
2019).

It is noteworthy that some Russian authors
propose an approach according to which modern
innovation should largely reflect the introduction
of digital technologies, as a result of which the
issues related to improving legal regulation of
digitalization process and the organizational
mechanism of state support for digital technology
both in the agro-industrial complex and in the
economy of the Russian Federation as a whole
were actualized (Ushachev, Kolesnikov, 2020).
N.P. Sovetova draws attention to the need to create
an innovation platform for building the potential
of rural areas and to identify prerequisites for the
susceptibility of the rural economy and inhabitants
to innovations within the framework of a catch-up
development paradigm and the circular (waste-free)
economy model (Sovetova, 2021).
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Thus, summarizing the above opinions of
Russian scientists, we note that at present there is a
need to accelerate the pace of scientific and
technological development of Russia’s agricultural
sector on the basis of improving the regulatory
framework, developing and implementing state
measures aimed at boosting innovation activity of
agribusiness.

At the same time, in the context of new global
challenges and the fulfillment of commitments to
implement Agenda 2030, the works of Russian and
foreign scientists devoted to the study of priorities
in the field of sustainable development and the
achievement of the UN SDGs are becoming
particularly relevant. According to Elsevier, over
the past five years, over four million articles and
reviews on the achievement of the SDGs have
been published, and the volume of scientific and
applied research in this area continues to increase?.
For example, the publication by R. Valentini,
J. Sievenpiper, M. Antonelli and K. Dembska
analyzed the sustainability of the food system
based on the UN SDGs and proposed methods,
including institutional ones, to achieve long-
term sustainability (Valentini et al., 2019). The
role of institutional conditions for achieving the
SDGs is outlined on a system-wide basis in the
work of specialists from Utrecht University (the
Netherlands), who convincingly demonstrated the
need to measure the real progress of the SDGs,
to harmonize and integrate various aspects of
sustainable development (Bierman et al., 2017).

The works of other foreign authors focus on the
fact that, despite the key role of the private sector in
the success of achieving the SDGs, the assessment
of its contribution is still an insufficiently studied
and complex issue (Calabrese et al., 2021; Diaz-

8 Elsevier (2020). Landmark analysis by Elsevier maps
research data as UN Sustainable Development Goals reach
fifth anniversary. Available at: https://www.prnewswire.com/
news-releases/landmark-analysis-by-elsevier-maps-research-
data-as-un-sustainable-development-goals-reach-fifth-
anniversary-301136167.html
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Sarachaga, 2021; Garcia-Sanchez et al., 2020). The
researchers emphasize that it is business that can
play a significant role in promoting Agenda 2030 by
integrating the SDGs into its strategies and offering
new solutions to global sustainable development
problems (Rosati, Faria, 2019). The work of
P. Hazlewood and M. Bouye, which explores the
issue of private sector incentive measures regarding
the integration of SDGs into business models
(Hazlewood, Bouye, 2018), also focuses on the
above-mentioned issues.

Russian researchers have also contributed to
studying the achievement of the SDGs at the
present stage. In our opinion, the work by O.1. Kolmar
and A.G. Sakharov (Kolmar, Sakharov, 2019)
provides a very valuable practical analysis of the level
of reflection of the UN Sustainable Development
Goals in the state policy of the Russian Federation.
S.N. Bobylev and S.V. Solovyova (Bobylev,
Solovyova, 2017) substantiate the inclusion of
the sustainability concept in the national long-
term development documents that are currently
being developed. Other authors consider Russian
priorities and directions for adapting Agenda 2030
in the agricultural sector (Cherednichenko et al.,
2018). The current trends of business participation
in the implementation of the SDGs are touched
upon in the works of E.B. Zav’yalova, E.A. Stari-
kova (Zav’yalova, Starikova, 2018), D.B. Kuvalin,
A.K. Moiseev, Yu.V. Zinchenko (Kuvalin et al.,
2019). The issues of integrating SDGs into business
models are reflected in the work of O.1. Dunaey,
V.A. Nagornov (Dunaev, Nagornov, 2017). It is
noteworthy that among the factors contributing
to the achievement of the SDGs, representatives
of Russian business note the introduction of
innovation, new energy- and resource-saving
technology?®.

° Voluntary National Review on the Implementation of
the 2030 Agenda for Sustainable Development. Available at:
https://sustainabledevelopment.un.org/content/documents/
26421VNR_2020_ Russia_Report_Russian.pdf

153


https://www.prnewswire.com/news-releases/landmark-analysis-by-elsevier-maps-research-data-as-un-sustainable-development-goals-reach-fifth-anniversary-301136167.html
https://www.prnewswire.com/news-releases/landmark-analysis-by-elsevier-maps-research-data-as-un-sustainable-development-goals-reach-fifth-anniversary-301136167.html
https://www.prnewswire.com/news-releases/landmark-analysis-by-elsevier-maps-research-data-as-un-sustainable-development-goals-reach-fifth-anniversary-301136167.html
https://www.prnewswire.com/news-releases/landmark-analysis-by-elsevier-maps-research-data-as-un-sustainable-development-goals-reach-fifth-anniversary-301136167.html

Assessing Governmental Policy Aimed at Promoting Innovation Activity in Agribusiness...

Meanwhile, based on the analysis of numerous
publications devoted to the implementation of
innovation policy, monitoring and forecasting
scientific and technological development and
achieving the SDGs, we came to the conclusion
that Russian authors have not conducted any studies
on the assessment of the current policy in the field
of promoting innovation and identifying the degree
of consistency of the targets of state programs and
strategies for development of agribusiness in the
innovation sphere with the priorities of Agenda
2030.

Research methodology

The article is a logical continuation of research
on the subject of a scientific project aimed at
working out a methodology and developing an
organizational and economic mechanism for
achieving the SDGs in the national agri-food
system.

Within the framework of the project, a review of
existing strategies and programs directly or indirectly
related to the development of the national agri-food
system was carried out, and an assessment of the
compliance of their targets with the priorities of the
SDGs was given.

The article uses our own integrated research
methodology based on two methodological
approaches (statistical and sociological) to assess
the effectiveness of the state innovation policy
implemented in the Russian Federation and the
degree of integration of Agenda 2030 priorities
into the documents on strategic development in
the agricultural sector. An attempt has also been
made to determine the degree of consistency of the
targets contained in existing programs and strategies
for development of agribusiness in the innovation
sector with the targets of SDG 9 and SDG 8 using
comparative analysis methods.

The information base for the analysis includes
statistical data and materials of the Federal State
Statistics Service, methodological and analytical
developments of the Institute for Statistical
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Studies and Economics of Knowledge of the
National Research University “Higher School of
Economics”!?, program documents and legal acts
regulating relations in the innovation sphere, and
publications of Russian and foreign researchers in
periodicals.

The conducted research was based on a system
approach to the study of the sustainable develop-
ment concept, presented in documents and reports
on the UN websites, in the works of Russian and
foreign scientists, and Internet sources.

Along with statistical data, the quantitative and
qualitative assessment of individual processes and
phenomena used the information obtained in the
course of a sociological survey of representatives of
agribusiness in Stavropol Krai carried out as part of
a comprehensive study on the subject of the project.
In the course of field studies we held meetings with
managers and specialists of large, medium-sized,
small agricultural enterprises and farms of Stavropol
Krai.

All surveys were conducted voluntarily, on
the basis of a preliminary agreement with strict
compliance with anti-epidemic requirements in
connection with the spread of the new coronavirus
infection. Respondents could refuse to participate
in the survey without explaining why. The metho-
dological tool of the study was a questionnaire
developed taking into account the identified socio-
economic and environmental problems relevant to
the national agri-food system; the content of the
questionnaire was discussed with representatives
of agribusiness and executive authorities at the
regional level — specialists from the Ministry of
Agriculture of Stavropol Krai. The questionnaire
included questions about the socio-demographic
characteristics of respondents (age, gender), the
field of their professional activity in accordance

10 Gokhberg L.M., Gracheva G.A., Ditkovskii K.A. et al.
(2021). Indikatory innovatsionnoi deyatel’nosti: 2021: stat. sb.
[Innovation Activity Indicators: 2021: Statistics Collection].
Moscow: NIU VShE.
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with their position, the category and size of farm,
its location in the context of agro-climatic zoning
of Stavropol Krai and the limits of administrative-
territorial units, a block of socio-economic and
environmental issues that allow identifying factors
that hinder sustainable development of agriculture
and rural areas in the region.

Taking into account the subject matter of our
study, relevant questions were included in the
questionnaire, providing an opportunity to assess
the degree of awareness of the expert community
regarding the concept of “sustainable development
of agriculture (agriculture, rural areas)”, awareness
of the adoption of the 17 Goals under Agenda
2030 and their priority for agricultural producers
in the region. Special attention was paid to the
technologies used, the increase in the level of
environmental safety of production, and the
introduction of nature-saving technologies to
improve soil fertility and quality.

The developed tools allowed respondents to
reflect their attitude toward new farming techniques
and innovation technology and express their opinion
about the institutional conditions of agricultural
production and its further development.

The questionnaire included questions about
the reasons hindering the development of innova-
tion activity, with the possibility of choosing an
answer from the proposed set of options or giving
one’s own answer.

Detailed information about the methodology of
the study is provided in the “Results and discussion”
section.

The results of the expert survey were processed
using the IBM SPSS Statistics software product
(version 21).

Due to the lack of statistical information for
objective assessment, we had to use an applied
methodological approach to assess the results of
implementation of the state policy in the field of
promoting innovation in agribusiness and the extent
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of integration of Agenda 2030 priorities into state
programs for development of the agricultural sector
at the regional level.

Results and discussion

Assessing the results of innovation policy in the
Russian Federation and the extent of integration of
Agenda 2030 objectives into strategic development
documents

The conducted research has shown that in the
last decade, innovation policy implemented in the
Russian Federation has undergone significant
changes. As mentioned earlier, the fundamental
document on national innovation policy was the
Innovation Development Strategy of the Russian
Federation for the period up to 2020 adopted
in 2011, which defined the goals, priorities
and instruments of national innovation policy,
long-term guidelines for development and
financing of fundamental and applied science,
commercialization of developments. The goals and
main directions of modernization and innovation
development of the Russian economy are reflected
in the Decree of the President of the Russian
Federation dated May 7, 2018 no. 204 “On national
goals and strategic objectives of the development of
the Russian Federation for the period up to 2024”!!
and “The main directions of Government activities
for the period up to 2024”2, Later, in 2020, a new
Decree of the President of the Russian Federation
“On the national development goals of the Russian
Federation for the period up to 2030” stated that
the main priority of innovation development was
Russia’s joining the top ten countries of the world by
2030 in terms of the quality of general education and

' On national goals and strategic objectives of the
development of the Russian Federation for the period up to
2024: Presidential Decree 204, dated May 7, 2018. Available
at: http://www.kremlin.ru/acts/bank/43027 (accessed:
September 18, 2021).

2 The main directions of Government activities for
the period up to 2024: Approved by Chairman of the RF
Government, September 29, 2018. Available at: http://
government.ru/news/34168/ (accessed: September 18, 2021).

155


http://government.ru/news/34168/
http://government.ru/news/34168/

Assessing Governmental Policy Aimed at Promoting Innovation Activity in Agribusiness...

Figure 1. Target indicators for implementing the Innovation Development Strategy
of the Russian Federation for the period up to 2020 (plan and fact)

26.0

21.0 A

11.0 A

1.0 A

2016

2020

level of innovation activity (plan)), %

level of innovation activity (fact)), %

I Proportion of innovation goods, works, services, in the total volume of goods shipped, works performed, services
provided by industrial production organizations (plan), %

B~ 2 Proportion of innovation goods, works, services, in the total volume of goods shipped, works performed, services
provided by industrial production organizations (fact)*, %

—&— Research and development expenditure as a proportion of GDP (plan), %
Research and development expenditure as a proportion of GDP (fact)*, %

——a—— Proportion of organizations that implement technological innovations in the total number of organizations (the

— & = Proportion of organizations that implement technological innovations in the total number of organizations (the

* Actual values of the indicators “Proportion of innovation goods, works, services, in the total volume of goods shipped,
works performed, services provided by industrial production organizations” and “Research and development expenditure as
a proportion of GDP” are presented for comparison for 2019, due to the lack of data for 2020.

Source: Federal State Statistics Service. Target indicators for implementing the Innovation Development Strategy of the
Russian Federation for the period up to 2020. Available at: https://rosstat.gov.ru/folder/14477# (accessed: September 18,

2021).

the volume of research and development, including
through the creation of an effective system of higher
education'?.

The analysis of the ongoing innovation policy
shows that, basically, the targets of SDG 8 and SDG
9 within Agenda 2030 in their adapted formulation
are integrated into the existing program and regulatory
documents on innovation development. However,

3 On the national development goals of the Russian
Federation for the period up to 2030: Presidential Decree
474, dated July 21, 2020. Available at: http://publication.
pravo.gov.ru/Document/View/0001202007210012 (accessed:
September 18, 2021).
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these documents contain many tasks and indicators
that significantly complicate the monitoring and
assessment of the degree of achievement of the
SDGs. For example, the Innovation Development
Strategy of the Russian Federation until 2020 alone
contains 45 target indicators, of which only one is
consistent with SDG target indicator 9.5.1 “Research
and development expenditure as a proportion of
Russia’s GDP (GDP)”.

To assess the effectiveness of innovation policy,
let us consider the dynamics of individual target
indicators of the fundamental document in
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Figure 2. Target indicators for implementing the Innovation Development Strategy of the Russian Federation
for the period up to 2020 (sources of funding, plan and fact)
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* Actual values of the indicators “Internal R&D expenditure broken down by funding source, budgetary funds” and “Internal
R&D expenditure broken down by funding source, extra-budgetary funds” are given for 2019 for comparison, due to the lack

of data for 2020.

Source: Federal State Statistics Service. Target indicators for implementing the Innovation Development Strategy of the
Russian Federation for the period up to 2020. Available at: https:/rosstat.gov.ru/folder/14477# (accessed: December 5,

2021).

comparison with the values actually achieved
(Fig. 1, 2). Thus, the value of the indicator “Research
and development expenditure as a proportion of
GDP” (SDG 9.5.1) in 2019 was 1.03%, having
decreased by 0.1% relative to 2010. In accordance
with the target value, the indicator was supposed
to have increased to 3% by 2020, but this did not
happen. The share of innovation goods, works and
services in the total volume of goods by 2020 was
supposed to be 25%, but the actual level of the
indicator by 2019 has reached only 6.1%. Despite
the lack of data for 2020, we can already assume that
its planned level will not be reached as well.

The actual value of “The aggregate level of
innovation activity of industrial production organi-
zations” (in the current formulation “Proportion of
organizations that implement technological inno-
vations in the total number of organizations (the
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level of innovation activity)”, which is the main
target of the Strategy, with a planned value of 25%
amounted only to 10.8% by 2020; this is significantly
lower than the same indicator in developed
countries. In addition, the Strategy assumed a
decrease in the share of state participation and a
sharp increase in business participation in financing
innovation: by 2020, the share of budget funds was
to be 43%, the share of extra-budgetary sources —
57%. However, this ratio has changed slightly since
2010: in 2019, the share of the state decreased to
64.4%, the share of private investment increased to
only 35.6% (see Fig. 2).

The above trends confirm the national indicators
of the SDGs in the field of innovation and science,
in particular the values of indicators 9.5.1 and 9.5.2
that allow us to assess the achievement of target 9.5
of SDG 9 (Tab. 1).
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Table 1. Dynamics of national SDG indicators (innovation and science)
in the Russian Federation for the period from 2011 to 2019

SDG indicator 2011

2013

2015 2016 2017 2018 2019 Trend

Research and development expenditure as a

proportion of Russia’s GDP, % (9.5.1) 1.01

1.03

1.10 1.10 1.1 1.0 1.03

Researchers (in full-time equivalent) per million

inhabitants, people (9.5.2) 3128.7

3066.7

3065.1 | 2921.5 | 2795.6 | 2764.5 | 2730.3

Number of advanced manufacturing technologies

developed, new for Russia, units no data

no data

nodata | nodata | 1212 1384 1403

Proportion of innovation goods, works, services,
in the total volume of goods shipped, works
performed, services provided by organizations, %
(OKVED 2)

no data

no data

no data | no data | no data 6.5 53

Inventive activity ratio (number of domestic patent
applications for inventions filed in Russia per 10
thousand people)

no data

1.55 1.7 1.59

- = -]

Russia’s ranking according to the proportion of
patent applications for inventions filed in the world
in areas determined by scientific and technological
development priorities

10

10 10 10 11 no data

Russia’s ranking according to the number of
researchers in full-time equivalent among the 4
world’s leading countries (according to the OECD)

no data

Proportion of researchers under the age of 39 in

the total number of Russian researchers, % 37.5

40.3

42.9 43.3 43.9 439 | 44.2

Internal research and development expenditure

from all sources (at current prices), billion rubles 6104

749.8

) ) | = <=

9147 | 943.8 | 1019.2 | 1028.2 | 1134.8

1— indicator has deteriorated;t —indicator has improved;

(accessed: September 18, 2021).

== —indicator does not change or increases by less than 50% of the required rate to achieve the implementation of the SDGs.
Compiled according to: Federal State Statistics Service. National set of SDG indicators. Available at: https://rosstat.gov.ru/sdg/national

According to the data in Table 1, most of the
indicators show negative dynamics. Despite the fact
that indicator 9.5.1 “Research and development
expenditure as a proportion of GDP” showed
some growth in recent years (from 1% in 2018 to
1.03% in 2019), Russia still lags significantly behind
the world’s leading countries that allocate more
than 3% of GDP for these purposes.

Therefore, in the current conditions, it is
premature to talk about achieving innovation-
oriented SDGs. Even if we take into account the
fact that internal research and development
expenditure increased by more than 80% compared
to 2011, still, judging by the overall results, we
can conclude that from among the three possible
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development scenarios' proposed in the Strategy,
an inertial scenario was implemented, which is
characterized by its authors as “the absence of large-
scale efforts aimed at innovation development,
and the focus of the policy mainly on maintaining
macroeconomic stability, and low parameters
of budget expenditures on science, innovation
and investment in human capital development.
Innovation policy is carried out mainly through
general measures aimed at the development of
institutions, formation of a favorable business

14 1) Scenario of inertial (import-oriented) technological
development; 2) Scenario of catching up development and
local technological competitiveness; 3) Scenario of achieving
leadership in major scientific and technological sectors and
fundamental research.
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climate, and through organizational assistance
measures that do not require significant expenses”.
This scenario, according to the developers, was likely
to “further weaken the national innovation system
and increase economic dependence on foreign
technology”’>. Actually, this has happened, taking
into account the fact that Russia’s lagging behind
and depending on industrially developed countries in
scientific, technological and innovation development
continue to increase (Shulepov et al., 2021).

Thus, despite the fact that in recent years
the state has been paying significant attention to
innovation development and issuing numerous
strategic planning documents and measures
to support innovation, the current innovation
policy, unfortunately, does not produce significant
results. According to the findings of our analysis,
the indicators actually achieved during the
implementation of the Strategy are significantly
lower than the established target indicators for the
period up to 2020; this fact does not help to move
forward in achieving the SDGs.

Assessing the results of agricultural policy in the
field of scientific and technological development and
its consistency with the priorities of the SDGs

The results of implementation of agrarian
policy in the innovation sphere at the sectoral level.
Considering the results of implementation of the
agrarian policy, we should note that food security is
one of the main directions in ensuring the country’s
national security in the long term and the most
important component of the state socio-economic
policy.

The Food Security Doctrine of the Russian
Federation, approved in 2020 by a Decree of the
President of the Russian Federation, is among the
strategic planning documents developed within the
framework of goal-setting. The Doctrine highlights

15 Innovation Development Strategy of the Russian
Federation for the period up to 2020: RF Government
Resolution 2227-r, dated December 8, 2011. Available at:
http://government.ru/docs/9282/ (accessed: September 18,
2021).
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the need to achieve the SDGs of Agenda 2030
among the priorities of state policy in the field of
ensuring food security'®. The Federal Scientific
and Technological Program for Development
of Agriculture for the period from 2017 to 2025,
approved by an RF Government Resolution, states
that “the most significant risks in the field of food
security include technological risks caused by the
lag in the level of technological development of the
domestic production base from the production base
of developed countries...”!'”. Thus, one of the key
directions in ensuring food security is accelerated
scientific and technological development, which
requires the elaboration and implementation of
state measures aimed at boosting innovation activity
of agribusiness. In turn, increasing the level of
scientific and technological development due to
the growth of innovation activity of agribusiness
can contribute to the achievement of SDG 8 and
SDG 9.

Exploring the conditions for development of
innovation activities in the agricultural sector, we
consider it necessary to focus separately on the
priority areas of implementation of the innovation
policy developed by the RF Ministry of Agriculture
within the framework of the State Program
for Development of Agriculture and regulation
of agricultural products, raw materials and
food markets, approved by an RF Government
Resolution in 20128, Thus, the main priorities
of innovation policy include the formation of a

' On the approval of the Food Security Doctrine of the
Russian Federation: Presidential Decree 20, dated January
21, 2020. Available at: http://kremlin.ru/acts/bank/45106
(accessed: September 17, 2021).

17 Federal Scientific and Technological Program for
Development of Agriculture for the period from 2017 to 2025:
Approved by RF Government Resolution 996, dated August
25, 2017. Available at: http://government.ru/docs/29004/
(accessed September 17, 2021).

18 On the State Program for Development of Agriculture
and Regulation of Agricultural Products, Raw Materials and
Food Markets: RF Government Resolution 717, dated July
14, 2012 (as amended on February 11, 2019). Available at:
http://government.ru/rugovclassifier/815/events/ (accessed:
September 17, 2021).
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Figure 3. Target indicators of the Federal Scientific and Technical
Program for Development of Agriculture for 2017-2025
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* The value of the target indicator “Promoting innovation activity in agriculture” is calculated as the ratio of the number of
organizations that carried out technological innovation within the framework of the scientific and technical program in the
current year to the number of such organizations in the previous year.

Source: Federal Scientific and Technical Program for Development of Agriculture for 2017-2025: Approved by RF
Government Decree 996, dated August 25, 2017. Available at: http:/government.ru/docs/29004/ (accessed: September 17,

2021).

regulatory framework in the field of innovation,
execution of fundamental and applied research,
personnel training and retraining, development
of infrastructure for innovation processes, develop-
ment of state support measures for agricultural
producers.

One of the most important documents defining
innovation development in agriculture is the previ-
ously mentioned Federal Scientific and Technical
Program for Development of Agriculture for 2017—
2025” (hereinafter referred to as the scientific and
technical program), which provides for the creation
of information and consulting centers, support
and promotion of research and development. The
main target indicators of the scientific and technical
program, which allow assessing its effectiveness,
include the growth of innovation activity, attracting
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investment in agriculture, infrastructure development
and providing the industry with training programs
in new and promising training areas and in-demand
specialties for the labor market (Fig. 3).

In accordance with the scientific and technical
program, the indicator “Promoting innovation
activity in agriculture”' in 2020 was supposed
to be 3%. Unfortunately, it is not possible to make
a comparative assessment, since we could not find
actual values of this indicator among the available
statistical data. A similar situation develops when
searching for quantitative indicators for infra-
structure facilities and personnel training programs.
This is due to the fact that the target indicators and

% Promoting innovation activity in agriculture implies an
annual increase in the number of organizations implementing
technological innovations.
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Figure 4. The level of innovation activity of organizations (total and by type of economic activity), %
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Source: Results of federal statistical observations. Federal State Statistics Service.
Form no. 4-innovation “Information on innovation activities of organizations”. 2019. Available at: https://rosstat.gov.ru/

folder/11189 (accessed: September 18, 2021).

indicators of the scientific and technical program
are reflected as a percentage in relation to the
previous year, while Rosstat does not monitor
the absolute values of these indicators. However,
statistical reporting forms contain some information
on the indicator “The level of innovation activity in
agriculture”?. These data are accumulated from a
reference form of the federal statistical observation
of activities in the field of education, science, inno-
vation and information technology (Form no.
4-innovation “Information on innovation activities
of organizations™).

According to Rosstat, 7,259 agricultural orga-
nizations were surveyed in 2019. Among them, there
were only 304 organizations that carried out
innovation activities. The value of the indicator
“The level of innovation activity of agricultural
organizations” in 2019 was 4.2%, which is almost
twice lower than the same indicator calculated

2 The share of organizations that implemented
technological innovations, in the total number of surveyed
organizations.
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collectively for all types of activity (9.1%). The
highest value of this indicator in agriculture was
recorded in 2017 (4.6%).

Figure 4 shows the indicators of innovation
activity of agricultural organizations for the period
from 2016 to 2020 in the context of industries
(subsectors) compared with similar indicators for
food production organizations and the aggregate
indicator for all types of economic activity. Thus,
the maximum values of the level of innovation
activity in 2020 were recorded only in the subsectors
of crop production such as plant propagation (8.7%)
and growing non-perennial crops (7.1%), and in
animal husbandry (7.5%). The scale of innovation
processes in other types of agricultural production
is minor and does not have any significant effect
on general trends in the development of innovation
activities in the agricultural sector?!.

2l Federal State Statistics Service. Technological
development of economic sectors. Science, innovation and
advance