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ABSTRACT

The Russian national politicy piorities are centered around preservation of historically
determined ethno-cultural diversity, consolidation of multi-national people of Russia, including
those who live abroad, under the ideology of all-Russian civic nation. Their implementation is
naturally influenced by intense labour and transit migration, changing ethnic landscape of
Russian regions. The analysis of inter-ethnic relations (structured interviews, n=4437, aged
15-75 years) in nine regions of Russia (Altai, Transbaikal, Kemerovo, Omsk, Orenburg, Amur
regions, Jewish autonomous region, Republic of Altai and Republic of Karelia) has shown that
most respondents have neutral or positive feelings towards strangers. Negative attitudes are
explained by reluctance of some ethnic groups to respect Russian customs and norms of
behavior as well by the threat of terrorism. Attitudes towards migrants (psychosemantic
research in four border regions — the Altai region, the Amur region, the Republic of Karelia
and the Jewish autonomous region, n=400, aged 15-70 year, of modified repertory grids
technics) are characterized by high importance of characteristics, related to identification,
emotional evaluation, security, social and economic position in the assessment of meta-ethnic
groups. Migrants weren’t associated with national threats but were perceived as a group with
conservative views, low educational and cultural level, depending from receiving society. In
general, public opinion of border regions regarding the assessment of inter-ethnic relations is
very polarized. Considering peculiarities of self-perception and dispositions of population of
towards migration and migration policy, it appears that further harmonization in the inter-
ethnic sphere in Russian borderland requires more sophisticated approaches, combining
general priorities of the state policy with regional needs to preserve ethno-cultural uniqueness
and struggle with tough migration issues.

Keywords: inter-ethnic relations, migration, multinationalism, national policy, Russian
mentality

1. INTRODUCTION

Human civilization had always to cope with challenges related to coexistence of different and
often opposed to each other beliefs, ideologies, world-views and ways of living. Problems of
interpenetration of national cultures became particularly important in the context of
globalization, which has given rise to many economic, political, civic and military corporations,
multinational character of which is inherent to their internal life and functioning.

In this regard, in the scientific literature within the framework of multinationalism studies there
exists a multiple works, exploring problems of interaction of workers of various nationalities
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on the workplace (Barovick, 1970; Choy, Lee, Ramburuth, 2009), organizational internal
environment (Ruigrok, Wagner, 2003), conflicts between local, national identities and
membership within an international framework (Ben-Ari, Elron, 2001) and other problems
related to management policy and relationship in international companies (Banaji, Hensman,
1990). Meanwhile, from the position of our research, it is more appropriate to consider
multinationalism as a political strategy and a set of principles, used by governments for
regulation of social and ethnic processes in states, which can be defined as multinational, having
“have a sophisticated ethnographic profile” (Tishkov, 2002) and “restructured themselves to
accommodate significant sub-state nationalist movements, usually through some form of
territorial devolution, consociational power-sharing, and/or official language status”
(Kymlicka, 2011, p. 282).

This branch in multinationalism studies primarily addresses issues related to multilevel
governance, constitutional devolution and federalism (Meer, 2015), but also problems related
to possible combination of multinationalism and multiculturalism (Clavin, 2005; Kymlicka,
2011; Grichaeva, 2015; Meer, Modood, 2012), territorial politics, and citizenship (Keating,
1998; Wright, Ellis, 2000; Gagnon, Tully, 2001), mobilization and reconstruction of collective
identities of ‘nested’ nations, dominant and minority ethnic groups in the face of growing
immigration (Soysal, 1994; Kofman, 2005; Meer, 2015). Ethnic and migration processes in
Russia, which is still being the largest multinational state, having more than 194 ethnic
communities are affected by multiple factors of cultural-historical, economic, geopolitical and
legal nature.

Especially, it is largely determined by the specificity of the Russian mentality, affecting
interactions between local communities (Zamyatin, 2006), definition of core priorities and
implementation of national and migration policies (Maximova, Morkovkina, 2016). Being a
term, widely used in historical, sociologigal, psychological antropological and politological
sciences, mentality may be seen as set of specific dispositions, attitudes and stereotypes, mood
and content of the mind, specific to individuals or social groups, directing their behavour, way
of thinking and perception of the world (Werner, 1948; Dubov, 1995); socio-cultural
stereotypes, determining general frame of conscience and living orientations (Gorshkov, 2010,
p. 25). The notion of mentality is close to national character and national consciousness, being
important characteristic of national culture, representing systems of codes, values, morals and
conventions, that control social institutions and determine functions and meanings of the
artifacts (Posner, 1991, pp. 235-236; Realo et al., 2009; Inkeles, 2017).

These codes allow to distinguish not only forms (types) of mentality differing by the field of
action they belong to (social, political, economic mentalities), but also by specific position of
ethnic groups or nations within multinational community: colonial (David, Okazaki, 2006;)
siege (Bar-Tal, D., & Antebi, D. (1992), minority (Mittelberg, Borschevsky, 2004) and even
genocidal mentality (Lifton, Markusen, 1990). Some Russian scholars argue that futher social
modernization in Russia would be impossible whithout transformation of the national mentality
on issues relating to perception of labor migration (Rozov, 2010; Chapurko, Shadrin, 2011). At
the same time, as sociologist works show, national mentality in Russia is rather stable, its
traditional values always tend to restore their influence (Gorshkov, 2010). Moreover, existing
social institutions, culture and national mentality themselves have direct impact on social
changes (here, it is pertinent to mention conceptions of “path dependence” of K.Polanyi
developed in Russia by A. Auzan). Russia takes the third place in the global rating of top
destination countries for international migrants (over 11 million a year) (UN data for 2015).



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

Influence of global geopolitical and social-economic situation, cardinal changes in migration
laws resulted in cardinal changes in the ratio of CIS and distant foreign countries in the net
immigration, leading in immigration in Russia are Uzbekistan (12.4%), Kazakhstan (11.0%)
and Tajikistan (8.0%) (Rosstat data for 2015).

Especially acute migration problems are in border regions of Russia, occupying over 76% of
all territory of Russia, situating in the intersection of political, economic, ethno-cultural and
confessional boundaries. Russia borders 16 states, among which 8 represent ex-members of
USSR. New borders with CIS countries engender new socio-economic problems, related to
interactions of formerly unique socio-politics territories (Kolosov, 2003). Borders practically
define territorial, cultural, ethnic and linguistic communities, they act as a support point for
identification of population living in borderland and their mentality, characterized by highly
contrast social representations about “we” and “they” and high potential of ethnic confrontation
(Mezhevich, 2002; Lebedeva, Tatarko, 2004; Soldatova, 1998). Border poly-ethnic regions per
se are at greater risk of social-political instability for their higher latent ethnic potential for
conflict (Sikevich, 1999). Thus, an important emerging issue concerns formation of inter-ethnic
relations in border regions of Russia, realization of national and migration policy in the frame
of Russian multinationalism. Crisis in social relationships, multiple social, political and
economic conflicts which are increasingly associated with so called “national factor” and
threats, allegedly emanating from ethnic or religious groups, indicate that problematization and
scientific reflection about Russian mentality, taking into account new demographic and
migration conditions have yet to be worked out and refined.

2. METHODOLOGY

The analysis of inter-ethnic relations and attitudes of population towards representatives of
various ethnic groups, migrants and state migration policy has been undertaken on data,
collected in sociological surveys in 2015-2016 (structed interviews, n=4437, participants’ age
from 15 to 75 years) in nine regions of Russia (Altai, Transbaikal, Kemerovo, Omsk, Orenburg,
Amur regions, Jewish autonomous region, Republic of Altai and Republic of Karelia).
Descriptive analysis of empirical data was followed by the elaboration of the decision tree
model, determining ethnic attitudes and evaluations. Chi-square automatic interaction detection
(CHAID) was applied to find interaction between variables, reveal best predictors and perform
classification (Althuwaynee, Pradhan, Park, Lee, 2014; McCormick, Salcedo, 2017).

In follow-up to sociological surveys, a psychosemantic experiment (Bradley, Lang, 1994,
Greenwald, McGhee, Schwartz, 1998; Petrenko, 2005; Petrenko, Mitina, 2014; Fransella,
Bannister, 2004; 2013), was conducted to gather additional evidence about peculiarities of
construing and perception of images of migrants and general ethnic groups, meaningful for
national and civilizational identification and participating in the process of nation-building in
Russia. A modified procedure of semantical differential and repertory grid consisted in
assessment of ten elements (Russians, Europeans, Asians, Slavs, Caucasian peoples, Central
Asian peoples, Small indigenous peoples of the North, Siberia and the Far East, Migrants,
Friendly people and Hostile people) with 7-point scales, describing personal traits, way of
thinking, characteristics of national culture, interethnic and intercultural relations and
respondent’s auto-identification with these groups.

Experiments were carried out in four border regions of Russia: in Amur and Jewish
Autonomous regions, in the Altai territory and in the Republic of Karelia (n=400, participants’
age — 15-70 years). The analysis included descriptive methods, one-way ANOVA and principal
component analysis, which results were presented in the form of semantic spaces, relevant for
each region.
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3. RESULTS AND DISCUSSION

3.1. Inter-ethnic relations in Russian regions: what does the population think and feel?
In assessing the quality of relations among various nationalities in their place of residence,
75.6% of respondents characterized them as normal, non-conflict, 14.2% — as warm and
friendly, contributing to national harmony, 9.8% — as tense and contentious or even dangerously
explosive (0.4%). In regions having numerous groups of autochthonous national minorities and
where the proportion of Russians was smaller than average in Russia, namely in the Orenburg
region and the Republic of Altai, ethnic relations were more often seen as friendly and warm
(26.9% and 20.4% correspondingly, in other regions — less than 16.5%). In the Transbaikal
region and the Republic of Karelia they were frequently characterized as tense (25.7% and
18.0% correspondingly, in other regions — 9% and less), and in the Orenburg region — as
explosive (1.4%, in other regions — less than 0.6%) (chi-square test, p<0,05) (Figure 1).

Alti teritory IS e 0.3

Transbaikal region 0,0
Kemerovo region
Omsk region
Orenburg region
Repubic of Altai
Amur region

Jewish Autonomous region

Repubtcof Kerei [ IS A e w0 0,6
Tota oS G 550

m Friedly, contributing to national harmony @ Normal, non-conflict = Tense, conflicting = Explosive

Figure 1: Evaluation of the character of inter-ethnic relations in nine regions of Russia
(sociological surveys, conducted by authors in 2015-2016)

Evaluations of inter-ethnic relations were affected by ethnic feelings and attitudes. Most of the
population had positive or neutral feelings towards people from different ethnic groups (72.1%)
and only about 7.5% of respondents felt otherwise. People possessing positive ethnic feelings
rarely characterized inter-ethnic relations as tense and predisposed to conflicts (only 4.5%
against 36.3% in group with negative feelings) and reported about national harmony and unity
(23.4% against 3.2% in the second group). The proportion of people with negative feelings was
very similar in nine regions (chi-square test, p=0.06). Yet, hostility was not symmetric: people
opposed to other ethnos in most cases (63.0%) didn’t face negative attitude from them, only
37.0% respondents in this group have noted mutual aggression. Disaffected groups tended to
justify their feelings, appealing to concerns about the growth of terrorism (31.0%), reluctance
of other nationalities to accept Russian customs and norms of behavior, control of certain
spheres of economics and impact on employment (13.5%), low educational and cultural level
(11.4%). Since the level of public dissatisfaction with ethnic relations were rather constant
among all inspected regions, a question arose whether there existed some social factors
determining the distribution of negative ethnic attitudes or their prevalence was equally spread
among all social groups. Then, a decision tree analysis was performed to find predictors of
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negative ethnic feelings and reveal groups more than others prone to them. As initial
independent factors, sex, age, nationality (three categories — Russians, mixed identity and other
nationalities), religion (four categories), level of education (five categories) and self-assessment
of financial situation (poor — medium — rich) were included in the model. In final step, only
four of them (nationality, sex, financial situation and education) remained as most significant
(according to CHAID algorithm). The quality of modeling was very high (92.4%) and
reproduced in cross-validation, so its results at least bear mention and discussion. The factor of
nationality was of the utmost importance, resulting in two major clusters — Russians, having
bigger proportion of negative feelings (8.5%) and others among which only 2.2% felt negative.
Further analysis has shown that groups of nationalities were influenced by different factors. In
the group of Russians clusters were based on sex, education and financial situation. Russian
men were more intolerant (10.8% of negative feelings) than Russian women (only 6.5%).
Among men a group of population with initial and intermediate vocational training had greater
risk of intolerance (13.7%, other education groups — 8.4%).

Among women, there was a specific group, uniting poor and wealthy women, in which the level
of negative feelings was higher (9.0%) than among women with medium level of wellbeing
(5.5%). In the group of respondents with mixed or different ethnic identity only economic factor
played an important role. Two clusters — of poor people, having negative feelings more
frequently (6.3%) and of medium and rich — more tolerant (1.4%) were distinguished. Thus,
there were two groups of clusters, differing by positive/negative attitudes: the first consisted in
Russian women from the middle class, Russian young men with secondary education, Russian
adult men with at least partially completed higher education and non-Russians with good
financial position (positive), the second — in poor and wealthy women and adult men with low
educational level (negative) (Figure 2). Regional samples differed by distribution of risk
clusters. Orenburg region had larger proportions of poor non-Russians and non-tolerant women,
the Republic of Altai — high proportions of poor non-Russians, but as the same time — low rates
of Russian men with initial or intermediate vocational education, Omsk region — small
proportion of non-tolerant women, Altai and Transbaikal territories — as having high
proportions of men with initial or intermediate vocational education (Table 1). So, even if
negative attitudes were common in all regions, characteristics of social and demographic
structure made them unique by combination of positive and negative factors influencing the
state and the character on inter-ethnic relations.

Figure following on the next page
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Figure 2: Decision tree model for prediction of negative ethnic feelings (sociological surveys
in nine regions, conducted by authors in 2015-2016)

Tablel: Proportions of population belonging to nodes with higher rates of negative ethnic
feelings (sociological surveys in nine regions, conducted by authors in 2015-2016)

Region

Nodes in classification AT TR KR |OmR | OrR | RA | AR | JAR | RK | Total
5 — Poor non-Russians 2,3 05| 08 0,8 9,6 5,7 0,7 0,9 1,2 2,3
7 — Poor or rich

. 15,7 13,0 | 11,3 981|196 | 11,1 | 13,7 | 150 | 14,2 | 13,8
Russian women
9 — Russian men with
initial or intermediate 217| 231|215| 190|156 | 13,0 164 | 152 | 144 | 174
vocational education
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3.2. Attitudes towards immigrants viewed through a prism of migration policy

Further analysis necessarily implied the assessment of dynamics in ethnic processes and
expectations of population concerning what government should do to ensure international
harmony. In this regard, public opinion was not unanimous: about a quarter of respondents
(26.2%) believed that inter-ethnic relations in recent years became more tense and contentious,
39.7% — thought that these relations remained the same and about the fifth part (21.0%)
concluded that relationship among nationalities became more peaceful and tolerant. Regional
comparisons have shown that negative changes were more noticeable in Amur region (41%),
positive ones — in national republics of Karelia (31%) and Altai (30%), whereas absence of any
dynamics was relevant for Kemerovo, Omsk and Orenburg regions (p<0.01, chi-square test)
(Figure 3). Given results indicated regional differences in establishing dialogue between
nationalities and existing problems of regulation in the sphere of inter-ethnic relations and
migration, especially related to contradictions between objective needs in stimulation of
migration inflows, necessary to maintain economy and cooperation with partner countries, and
subjective evaluations of population on this matter.

AT TR KR OmR Om RA AR JAR RK
Pearson
residuals:
5.3
31% || 27% || 29% 28% 32% 33 % 31 % [
40
- 20
— 00
47 % 46 % 54 % 56 % 38% || 3B% 39 % 38 %
— 20
4.0
+ | 22% 27% |[17%|| 20% |[16%|| 30 % 21% 28 % 31 % [ 50
p-value -
<2.22e-16

Figure 3: Evaluation of dynamics of inter-ethnic relations in nine regions of Russia
(sociological surveys, conducted by authors in 2015-2016)

Almost half of respondents in nine regions believed that the government should try to restrict
migration inflows and deport all illegals from CIS countries, only the third part supported the
idea of removing administrative barriers and using migration for the welfare of Russia, the fifth
part (21.5%) agreed, that it would be better to legalize irregular migrants, help them to
assimilate and get job. Gread number of respondents had difficulty in answering questions
about migration policy (about 25%, in the Transbaikal region — 40%), that indicated about
inconsistency of government actions vagueness of public opinion about migration policy.
Radical measures had gained broader support in Kemerovo region (59.4%), while respondents
from the Amur, the Orenburg, the Jewish Autonomous regions and the Altai territory were more
loyal to migrants and shared the point of view that the government should get benefit of them
(p<0.05, chi-square test (Figure 4). Severe, radical measures towards illegals were more
supported in Kemerovo (65%), Omsk (68%), Amur (61%) and Jewish Autonomous (62%)
regions. Liberal strategy was more supported only in the Altai region (34%) and the Republic
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of Karelia (27%) (significance of difference by chi-square test, p<0,05). Population’s opinions
could be partially explained by migration trends especially in Kemerovo, Omsk and Amur
regions, where coefficients of intensity of immigration are among the highest ones (Figure 5).
Meanwhile, statistical and sociological data relevant for the Altai region, the Republic of
Karelia and the Jewish Autonomous region are rather competing. They illustrate that migration
situation per se has not direct impact on people’s opinions and evaluations, which are in a
greater extent constructed and directed artificially, by media or other sources of influence.

All regions
RK

JAR

AR

RA

OrR

KR

TR

AT

Restrict the mingration inflows = Remove administrative barriers m Difficult to answer

Figure 4: Distribution of answers for the question “What policy should adopt the government
of Russia?” (sociological surveys, conducted by authors in 2015-2016)

12.000 53,15 60,00

10.000 47,18 50,00

8000 3621 40,00

6.000 30,00

4.000 14,35 20,00

2.000 10,00
) 0,00

RK OrR RA AT TR KR OmR AR JAR

= Migration Intensity coefficient 5. ) 1461 1555 4280 11.27 3555 5315 47,18 14,35

(2015)

2013 1.128 4.239 186 7.669 1.193 4.528 4.803 542 82

——2013 1.316 3.540 203 8.815 1.046 4.730 5993 503 124
2014 1559 3.508 438 9.322 1.158 6.995 8.734 1.834 157

——2015 1.850 3.543 313 9.506 1.181 9.316 9.536 1.510 219

Figure 5: Immigration from CIS countries (thousands) and migration intensity coefficient
(number of migrants/average number of population*10000) (authors’ calculations based on
the Rosstat data)

3.3. Image of migrant in the public conscience: alien but innocuous

The image of typical migrant, as results of descriptive analysis of psychosemantic experiment
have shown, has following key characteristics: alien, entirely different from respondents’ image
of themselves, distant and unenviable, that indicated about financial and moral hardship of
migration, reflected in corresponding social stereotypes. In addition, in the Altai region
migrants were considered as poor, risky and vulnerable, in the Jewish Autonomous region — as
responsible and disciplined, in the Republic of Karelia — as hardworking and purposeful.
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In the view of most respondents, this category did not represent danger for national security
and perceived as a group with conservative vision, low level of culture and education, largely
dependent from receiving society?. Significant differences between regions were found for
almost all scales (one-way ANOVA, F criterion, p<0,05), except those related to
impulsivity/rationality, sympathy, respect/enmity, individualist /collectivist orientations,
aspiration for own equality/exceptionality. In most cases, polar positions were occupied by the
Amur region (17 indicators from 22 — lowest values) and the Republic of Karelia, where
descriptions of migrants were more positive (by 16 indicators from 22). Revealed differences
indicated not only various representations about migrants (and social myths related to them),
existing in regional public conscience, but also unlike objective economic and social position
of migrants in different regions, determined by discrepancy in methods and approached, used
for regulation of migration inflows. The principal components analysis has revealed latent
patterns affecting categorization of different ethnic groups and social positions. Factorial
matrices in regional samples had high level of similarity (more than 92%, Tucker’s congruence
coefficient). The first factor described peculiarities of national character, associated with the
assessment of security and self-identification. The meaning of the second factor was made up
of constructs, describing social-economic position, cultural level, typical way of thinking and
behavior. In the sematic space of the Altai region migrants were identified with peoples from
the Central Asia and associated with guile and inventiveness, individualism and indifference
(in the social sense, as withdrawal from social activities), reluctance to working and aspiration
for exceptionality. In the space of the Amur region, “Migrants” had isolated position from other
groups and were described as distant, alien, dependent and conservative. In the Republic of
Karelia they were identified with Asians, having key characteristics — “poor”, “having low
social status”. In the Jewish Autonomous region “Migrants”, “Asians” and “Peoples of the
Central Asia” had similar coordinates and were described as conservative, illiterate and
uncivilized (Figures 6-9).

Rational

Innovations
Europeans B Distant
Tolerant, Alien
NENGENt  “Respohsible
Friendly Different
Peaceable Rich
Sincere - yioh sochallstatusa SgNEWY
Sympathetic 3
Envyd N nlitferent
oUsee  rentadfisan peoples @
3 ihgrants A
Russians W Slavs B \ Dependd¥BEMOMY 1ostile people W
. Compasimletaivigt .- o er\-.vyp

Caucasians -l -Unpleasant
Brave LOW socialsfatusy, oo

Poor Agressive
Similar , Hostile
Easy-going
0 'E':."n fr%?é Pa rgt
ose
Conservative
Impulsive

Figure 6: Semantic space relevant for the Altai territory (results of psychosemantic
experiment in four regions, 2015-2016)

1 Meaningful descriptors were distinguished by comparison of the grand mean (for all scales), standard deviation
and means for unique scales.
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Figure 7: Semantic space relevant for the Amur region (results of psychosemantic experiment
in four regions, 2015-2016)
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Figure 8: Semantic space relevant for the Jewish Autonomous region (results of
psychosemantic experiment in four regions, 2015-2016)
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Figure 9: Semantic space relevant for the Republic of Karelia (results of psychosemantic
experiment in four regions, 2015-2016)

4. CONSLUSION

Sociological surveys in border regions of Russia permitted to conclude that public opinion
about inter-ethnic processes is very polarized. The most favorable situation was observed in the
Altai territory and the Republic of Altai, where inhabitants were highly satisfied with friendly
and warm inter-ethnic relations and didn’t feel ethnic tension, were loyal towards migrants and
supported liberal migration strategies. In the Orenburg and Jewish autonomous regions the
situation was almost analogical, but with less favorable evaluations. In the Kemerovo, Omsk
and Amur regions were detected most contradictory tendencies: on the one hand, inhabitants of
these regions witness about smooth and non-conflict inter-ethnic and inter-confessional
relations, absence of tension; on the other hand, they report about negative ethnic dynamics,
demonstrate intolerance towards other nationalities and immigrants (especially in the
Kemerovo and the Amur regions) and support restrictive measures. The Transbaikal territory
and the Republic of Karelia were characterized by most negative evaluations of inter-ethnic
relations, which were largely defined as tense and contentious, with high probability of violent
clashes. Although residents of these regions were loyal to immigrants as such, they were
committed to firmer actions of the government, thinking that only repressive migration and
national policies could ensure inter-ethnic consent and public order. Differences in perception
of inter-ethnic relations, and especially in migration processes were certainly determined by
unique ethnic composition of population in each region, level and quality of life, particularities
of social interactions between different groups. Key factors, reflected in public conscience and
based on representations and stereotypes, regulating attitudes towards different ethnic groups,
included the factor of general assessment, defining positive or negative vector of evaluations
on the base of self-identification and similarity with national character and mentality and the
factor of social-economic and cultural development, defining hierarchy and division between
those who merits respect and dignity and those who are marked as excluded and unworthy.
Migrants weren’t associated with national threats but were described as a group with
conservative views, low educational and cultural level, depending from receiving society and
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totally alien for respondents. Considering peculiarities of self-perception and dispositions of
population of towards migration, it appears that further harmonization in the inter-ethnic sphere
in Russian borderland requires more sophisticated approaches, combining general priorities of
the state policy with regional needs to preserve ethno-cultural uniqueness and struggle with
tough migration issues.
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ABSTRACT

The effect of low-intensity laser radiation on the healing of cutaneous wounds and the
interaction of prolene sutures with tissues was studied. Linear wounds were produced on the
dorsum of white rats. Morphologic methods were used to assess changes in wounds, to find out
about the interaction of tissues with sutures and for determination of the ratio of normal and
pathological forms of erythrocytes in wounds. Wound microcirculation was evaluated with
laser Doppler flowmetry. It has been shown that laser irradiation is the cause of inflammatory
changes in tissues caused by contact with tissues with prolene sutures, promotes normalization
of the ratio of normal and pathological forms of erythrocytes, intensifies microcirculation and
promotes. The study reflects the possibility of using laser irradiation for reducing the
inflammatory response and accelerate the healing of wounds.

Keywords: laser irradiation, microcirculation, prolene, wounds, erythrocytes

1. INTRODUCTION

Low-intensity laser radiation (LILI) is used in the complex treatment of a variety of common
diseases, including surgical conditions [2-8, 10-15, 18, 19, 24-28]. Various modes and means
of actions are used in laser therapy. First of all, this is external - local action. Currently, light
emitting diode quantum emitters (Light Emitting Diode - LED) are widely introduced into
phototherapy. The bio-effects of LILI and LED, manifest themselves as stimulation of
regeneration, local immune processes, and microcirculation, as well as reduction of pathologic
changes. This is important in surgery, especially for stimulating wound healing [2, 3, 9, 16, 24
- 28.]. It is impossible to imagine modern surgery, without the use of various types of artificial
and biological materials [7, 23].

First of all, these are the different types of suture materials used in all areas of surgery. The
results of operations largely depend on many qualities of these materials and, above all, the
nature of their interaction with body cells and tissues. However, the structural aspects of the
interaction of surgical suture materials with cells and tissues of the body where not studied
sufficiently enough neither were studied their interaction with cells and biological tissues under
the influence of LILI. Studies of the response of tissue cells to artificial and biological materials
will allow to determine the dominance of the basic cellular processes and to determine the
possibility of their regulation, particularly with the application of LILI.
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2. MATERIAL AND METHODS

We studied healing of linear wounds on the dorsum skin of rats, sutured with Prolene, irradiated
with "Matrix-VLOK" and "Milta" lasers. A complex of morphological techniques was used for
the study purpose. For light microscopy, the tissue samples were fixed in a 10-12% formalin
solution in phosphate buffer.Paraffin sections were stained with hematoxylin - eosin.
Stereomorphometric studies were carried out by stereo-morphometry techniques according to
GG Avtandilov.This method has been modified and adapted for morphometry of objects from
the computer screen, where, for this purpose, a transparent film was plotted with required
marks. For the morphometric studies of linear structures, the OMO ruler micrometer with a
scale length of 1.000 mm and with a 0.01 mm dividing point was projected onto the film.The
film dimensions corresponded to the image on the monitor screen. The measurements were
carried out when the morphological object was projected onto the screen [6]. Statistical
processing of data was carried out with BS-Statistica, and Microsoft's "Exel-Office"
applications. For scanning electron microscopy (SEM), the specimens, after being prefixed in
1% osmium tetroxide solution and fixed in 2.5% glutaraldehyde solution, were subjected to
dehydration in alcohol and acetone, then dried by a critical point transition (HCP-2), ion
sputtered with gold apparatus (IB-2) and examined in JEOL JSM-6010LV and Hitachi-S405
microscopes. The photographing was carried out from the screen of the microscope with a
digital camera (Canon). For practical and scientific purposes, in the laboratory of pathological
anatomy of JSC " RSCS named after Vakhidov", we developed a technique of studying discrete
structures - "thick film" (EMTF) express technique. The method is patented in the Patent Office
of the Republic of Uzbekistan as "Method for determining the forms of erythrocytes" Ne ICI 6
A 61 B 10/00, as well as patented as the program "Express diagnostics of erythrocyte forms"
No. ED-5-05. EMTF allows to preserve the natural state of the erythrocyte and evaluates the
ratio of discocytes (normal erythrocytes - D) to pathologic forms (PFE) within 10-15 min. The
given method makes it possible to monitor the state of erythrocytes and evaluates the
effectiveness of the undertaken measures. The irradiation was carried out during 10 days, for 3
minutes daily. The animals of the control group were not exposed to irradiation.
Microcirculation of the skin of the wounds was assessed using laser Doppler flowmetry
(LAKK-01 or ALT-Vostok LDF-01), which was with single-channel analyzers and connected
to computers{/0} {1}. The radiation source of the device is a helium-neon laser, 0.63 pum, 25
mW, with a standard diagnostic receiver. The device helps to determine the capillary blood
flow parameters in the speed range from 0.03 to 6 mm / s.The LDF signal is registered as the
integral characteristic of the superficial blood flow (microcirculation parameter), which equals
to: the product of the erythrocyte concentration (N ¢ ) in the measured tissue volume of 1 to 1.5
mm 2 by the average speed of their movement (V av ): MP =N * V o

To the surface of the studied object, laser radiation is brought close using a three-channel light
cable with a total cross-sectional diameter of 3 mm. In offline mode, it measures the integral
index of blood flow. The device allows obtaining LDF graphs, analyzing the amplitude-
frequency characteristics with further saving and statistical analyzing the obtained data with PC
[15, 17]. Table 1 gives a comprehensive description of the studied parameters.

Table following on the next page
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Table 1: Studied parameters

Name Studied parameter Value of parameter
Amplitude coefficient Relative indicator of the arterial component of
AmaxCF/AmaxB (LF) (arteries / vasomotor) microcirculation
AmaxHF/AmaxB (LF) Amplitude coefficient (veins | The relative index of the venous component of
/ vasomotor) microcirculation

Relative indicator
(The ratio of passive and active processes in the
microcirculation system)

HUDM = Microcirculation efficiency
AL/ (Acr+ AnF) index

The total value of the mean velocity of erythrocyte movement,
the capillary hematocrit index and the number of functioning
capillaries

Perfusion level (in relative

M units)

Mean deviation of perfusion

level Statistically significant fluctuations in erythrocyte velocity

Coefficient of variation of L .
Kv . Vasomotor activity of microvessels
perfusion level

Wounds were studied on the 3rd, 7th, 10th, 15th and 30th days after they were caused.

3. RESULTS

An eschar is formed on the wound surface in the early observation period (3 days),(Figure 1)
with inflammatory infiltration with the predominance of large-cell elements and single
fibroblasts under it. The main volume is occupied by cell-free zones - areas of edema,
extravascular erythrocytes and lymphoid cells (Figure 2, Table 2).

Studied samples at the same terms but after laser irradiation showed that the manifestations of
the alteration phase of inflammation decreased, the number of fibroblasts increased and there
was a formation of young microvessels; the relative volume fraction occupied by the cell-free
zones was significantly reduced (Figure 3, Table 2).

The study of the structural features of the interaction of prolene sutures with biologic tissues
showed that sutures at the places of contact with tissues, in the early periods of observation,
cause pronounced manifestations of inflammatory reactions in the form of polymorphic cell
infiltration, edema, and hemorrhages. In some cases, there were clusters of calcium
accumulations. These reactions were more pronounced in areas of surface damage of sutures
(Fig. 4, 5). After 3 sessions of phototherapy with LILI, there was a significant decrease in the
manifestations of inflammatory reactions around prolene sutures with the formation of
granulation tissue, an increase in the relative volume fraction of microvessels and fibroblasts.
This was also observed with a decrease in the relative volume fraction of extravascular
erythrocytes, lymphocytes and cell-free zones (Figure 6, Table 2).

On the 7th day, there was a pronounced epithelization of the wound defect in the group of
irradiated animals. The epithelial tongues were crawling onto developed granulation tissue with
a large number of microvessels. However, the relative volume fraction of fibroblasts was seen
to decrease (Fig . 7, Table 2 ). This can be said to be a signpost of the beginning of tissue
remodeling stage.

Table following on the next page
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Table 2: Relative volume (in%) of different wound structures under the influence of LILI

Type of structure

Control group

LILI

3 days 7 days 3 days 7 days

"
Cell-free zones S Sl ot *20.4%0.6
Vessels. Including endotheliocytes 6.6-£0.2 8.6-+0.2 12+0.2- 10.2+0.3-
Fat cells 8.8£0.8 7.8£0.8 et 64203
Extra-vascular erythrocytes 10.340.7 8.240.7 spiioof *2153%5
Neutrophils 8.6+0.4 6.4+0.4 Iy a0
Neutrophils 8.8£0.4 8.0£0.4 Ny 71205

- -~
Fibroblasts 18403 2.9:0.3 304 57206
Macrophages 1.6£0.2 1.8£0.2 %35—“2-2 *2133%3
Plasmablasts and plasmocytes 6.4+0.7 6.9+0.7 *}?%80%8'16 *;2<(5)i()%7
Eosinophils 1.5£0.3 1.4+0.3 *11%70%8'12 *;;001_8-53
Labrocytes 2.3t0.4 2.9+0.4 09 1,304
Monocytes and unidentifiable cells 11.0+0.5 9.0+0.5 *11(>)<301?4 *:’igi()%S

The Student's test was used to estimate the difference from zero for the mean difference in pairs
in the cases marked with (*). The sign criterion was used in the cases marked with (**). On the
10th day, the wound defect completely epithelizes. There is also remodeling of the scar with a
decrease in the number of microvessels (Figure 8). The study of the ratio of D/ PFE at various
times of the wound process and the effect on this indicator of LILI revealed that in early terms
there was a decrease in the number of D by 1/3. In non-exposed animals, the D share of D does
not reach the normal values even on the 10th day.

In the wounds of the animals from this group, the number of erythrocytes with a crest and
stomatocytes was the highest (Figure 9, 11, Table 3). The effect of LILI on the wounds leads
to the normalization of the D/PFE ratio in the earliest periods of irradiation. By the day 10,

these indicators approach the reference norms (Figure 10,12, Table 3).

Table following on the next page
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Table 3: Ratio of forms of erythrocytes of wounds under the influence of LILI

Form of ) irm B) Wound | C) Wound D) Wound E) Wound F) Wound G) Wound
erythrocytes dorsum 3rd day, 7th day, 10th day, 3rd day, 7th day, 10th day,
norm control control control irradiation irradiation irradiation
Discocytes 90 +0.5 60+1 %* 70+2.0 %** | 77+2.0%** 76+ 1** 82+ 1%*** ?08/01****
Echinocytes 8+0.3 10 +0.5 10+1.6 % 6+1.4%** 8+0.4** 8+ 0.1% 6+ 0.1%
Stomatocytes 14005 | 12.+0.4% | 8+1.6% 7413%* | 64002+ |4 +12 *
yt +0. .10, .07 1.7 Ty 0.20p%** 0.20p%H**
E. with crest 0.5+0.02 | 16+0.03* | 10+0.1%** | 8+0.01%** | 8+0.01%** g. 10 z g. Py z
Lgf%’grs'b'e 05+0.05 | 2+0.01* | 2+0.1%.** | 2+0.05% 2+0.01%** | 2+0.1 1+ 0.1%

* Reliable in relation to the norm; ** reliable in relation to gr. "B"; *** reliable in relation
to group "B" (before laser therapy); **** reliable in relation to group "G"

The impairment of the D / PFE ratio results in a significant change in the microcirculation. The
fact of the dominance of pathological forms of red blood cells in the blood allows us to presume
that microcirculation would be disturbed not only in the zone of damage but in the whole body
as well. As it was mentioned above, the most objective and accessible tool for assessment of
microcirculation is laser Doppler flowmetry [8,15,17,20,21]. The evaluation of
microcirculation of the intact skin from dorsum and skin from the area of linear wounds allowed
to reveal significant differences in microcirculation values. The AmaxCF / AmaxB value,
reflecting the relative index of the arterial component of the microcirculation, becomes reduced
almost 3 times in the wound zone.Indicators AmaxHF / AmaxB, reflecting the venous
component of microcirculation, decreases by half. This index increases after 3 days of LILI
effect on the wounds.

The index of the effectiveness of microcirculation - IEM, showing the ratio of passive and
active processes in the microcirculation system, decreases more than two fold in the wound
zones and does not reach the control values even on the 10th day.This indicator, like other
parameters that reflect the state of microcirculation, used to restore more quickly under the
influence of LILI. In the control, the indices M reflecting the total value of the mean velocity
of erythrocyte movement, the parameters of the capillary hematocrit and the number of
functioning capillaries comprised 16.In the skin from the edges of wounds, this figure was
reduced to 8.5. LILI leads to a more rapid recovery of this indicator as well (Table 4). The
parameter 6, which reflects the statically significant fluctuations in the erythrocytes' velocity in
the skin from the edge of the wounds, decreases by half but was close to the control values with
application of LILI. In the skin near the wound defect, the coefficient of variation (Kv),
reflecting the vasomotor activity of microvessels, was reduced by more than half. Under the
influence of LILI, this indicator achieved 19.0 on the 10th day of observation (Table 4).

Table following on the next page

19



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

Table 4: Laser doppler flowmetry parameters of the wounds under the influence of LILI

. . Skin, .
Skin of Skin, Skin Skin wound Skin, wound Skin,
dorsum wound wound wound edge edge 3rd edge 7th day wound
edge 3rd | edge 7th edge 10th
control 10th day day. LILI
day. day LILI day. LILI
(AL”;;"XCF/A”“"‘XB 0.2740.1 | 0.1£0.02 | 0.2040.01* | 0.24+0.001* | 0.18** | 0.24+0.02%* | 0.28**
(AL”;;"XHF/A”“"‘XB 0.4+0.01 | 0.2+0.01 | 0.3:0.07* | 03%0.04* | 0.3%0.08** | 0.33+0.06 | 0.38+0.01
IEM = ALF/ * * *%
29401 | 1.440.01 | 2.0+0.03 2.640.02% | 2.4+0.04 2.6+0.01 3.0 +-02
(Acr + Anr )
Mk 16+0.2 | 85+0.3 | 10.240.3* | 12.040.3* | 12+0.2** 144402 | 156403
A 40403 | 20402 | 2.7+0.1* | 2.8+0.03* 3.240.1 3.440.1 3.940.2
Kv 18,6405 | 8.9+05 | 12+404* | 13.0#0.4* | 13.2.+1.0 14405 19. +0.4

Changes in microvessels of connective tissue and intravascular erythrocytes in the terms of
increase of discocytes and decrease of the proportion of pathological forms of erythrocytes are
the structural basis for the intensification of microcirculation, which is confirmed by studies
using laser Doppler flowmetry. The intensified microcirculation facilitates the formation of a
soft connective tissue around the surface of sutures and reduces the formation of foci of
hemorrhages in the region of location surgical sutures.

4. DISCUSSION

The curative effects of photo-influences had been used in the earliest periods of medicine
formation. As S.V. Moskvin rightly notes "... the use of natural light for medicinal purposes is
probably as old as humanity”. Hippocrates, the "father” of medical science, was the first
physician to point out the beneficial influences of sunlight [18, 19]. Abu Ali Ibn Sino, known
also as Avicenna, on the pages of his multi-volume "The Canon of Medicine", wrote about the
role of sun rays in the treatment and prevention of diseases [1]. Although the issues of
stimulation of wound healing with the help of laser radiation attracted the attention of
researchers from the very beginning of the birth of laser medicine, since it allowed to give a
visual assessment of the beneficial effects of LILI, there remain many unsolved problems in
this area and among others, it is the role of LILI in the interaction of surgical suture materials
with biologic tissues. The majority of the modern surgical sutures are made of synthetic
polymer materials and they are characterized by physical, chemical and biological properties,
in many respects superior to those of natural materials. Prolene, referring to non-absorbable
synthetic sutures, takes deserving place among other contemporary sutures. Previous studies of
the sutures, with scanning electron microscopy, have often shown that there would be various
defects, which are foci of inflammatory reactions [23] on the surfaces of sutures. Laser effects,
as our studies have shown, have significant effects on the interaction of cells with suture
materials, reducing the manifestations of inflammatory reactions that are noted after just 2-3
sessions.The course of phototherapy results in a pronounced acceleration of wound healing.
There was not a single case of suppuration of wounds in the groups where the phototherapy
was used. It was also found that, with various pathological processes, there was an increase in
the number of pathological forms of erythrocytes and a decrease of normal erythrocytes -
discocytes. Laser irradiation, both intravascular and local, used to normalize the D / PFE ratio
[4, 20 -22]. Since the shape of the erythrocytes immediately determines the state of
microcirculation, we conducted a study of the effects of LILI on the state of microcirculation
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of the skin near the wound defects and intact skin of the experimental animals. The carried out
studies of the influence of LILI showed marked improvements in the studied parameters of
microcirculation, which was, as believed, due to both the normalization of the D / PFE ratio,
and the direct effect of LILI on microvessels.

5. CONCLUSION

The action of LILI on wounds sutured with prolene, morphologically manifests itself as three
interrelated effects: 1) decrease of inflammatory reactions, including those caused by the
contact of sutures with tissues; 2) restoration of the ratio of normal erythrocytes and their
pathological forms (D / PFE); 3) stimulation of microcirculation.Altogether, this leads to
accelerated wound healing.
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Figure 1: Inflammatory 7 Figure 2: Domin
Infiltration, extensive infiltrate, cell-free zones.Wound, 3 days. Control.
Cell-free zones. H&E 10-x 40.

Wound, 3 days. Control. H&E 10-x10.
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Figure 3: Dominance 6f‘f|broblasts in the
wound. 3 days. Effects of LILI.

Figure 4: Dense mfIammatory infiltration in the
area of contact of the suture with tissue. Wound, 3
days Control _

H&E 10-x40

LS
Figure 5: Dense inflammatory infiltration in
the area of contact of sutures with tissue,
calcium deposits.
Wound, 3 days. Cont

Figure 6: Absence of mflammatory infiltration in
the area of contact of suture with tissue.
Appearance of young granulation tissue. Wound, 3

days. Effects of LILI. H&E 10-x10.

Figure 7: "Crawling" of the epithelium over the
granulation tissue.Wound, 7 days. Effects of
LILI. H&E 10-x10.

Figure 8: Complete wound epithelization. A
decrease of the share of microvessels in the
wound scar. 10 days. Effects of LILI. H&E 10-
x10.

Figure 9: Domlnatlon of pathological forms of
erythrocytes in the blood from the wound area. 3
days.

Control, SEM x2000

Figure 10: Domination of discocytes (normal red
blood cells) in the blood from the wound area. 3
days.

Effects of LILI, SEM x 4000
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Figure 11: Domlnatlon of pathologlcal forms of Figurel2: Domination of discocytes (normal
erythrocytes in the blood from the wound area. 7 erythrocytes) in the blood from the wound area.
days. Control. EMTF 10x40. 7 days.

Effects of LILI. EMTF 10x40.
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ABSTRACT

This article aims to demonstrate the relevance of a new interdisciplinary approach to studying
the effects of labour migration on a host labour market (LM). The approach incorporates the
analyses of risks, threats, and factors associated with LM security in the context of external
labour migration (ELM). A multifactor analysis is used to systematise such risks and threats.
The article examines the dependence of LMs on foreign labour (FL). The authors propose a
typology of Russia’s central and northwestern regions, based on LM security in the context of
ELM. The typology rests on analysing risk and threat indicators. The authors identify regions
most and least vulnerable to such risks.

Keywords: labour market security, risks and threats, external labour migration, migration
effects, migration consequences for labour market, labour market dependence on migrant
workers, path dependence

1. INTRODUCTION

International labour migration has become an intrinsic part of the modern world. Globalisation
and regionalism create conditions for the emergence of a global LM. At the same time, they
increase the socioeconomic differentiation of countries and regions. Moreover, these processes
account for an unprecedented growth in large-scale migrations. In affecting the quantitative and
qualitative characteristics of regional LMs, ELM influences not only the economy of a recipient
territory but also its social and ethnocultural welfare and security. The crucial factor in ELM is
freedom of movement and labour, which is enjoyed by all citizens of all democratic states.
However, migration is regulated by both donor and recipient countries. The efficiency of the
regulatory mechanisms determines whether migration is constructive or destructive for an
involved territory. A recipient country’s policy towards the employment of foreign nationals
must strive to minimise ELM-related risks and threats to the local market security. The
relevance of this work is explained by the need to systematise all the possible risks and threats
to LM security, through analysing migration consequences and developing a methodology for
assessing such risks.

2. THEORY

There is a vast body of research on external temporary labour migration and its impact on host
LMs. The two dominant approaches are the economic and sociological ones. In the 1960s,
international economists stressed the negative impact of migration processes on the economic
growth of a recipient territory and its capital/labour ratio and labour productivity [Barro & Sala-
i-Martin, 2003]. However, recent works show the opposite. Particularly, M. Lifshits argues that,
as a rule, the long-term effect of migration is positive and significant [Lifshits, 2013]. Several
avenues of research have been pursued abroad. Major research themes include the
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consequences of competition between the local and incoming workforce, [Borjas, 2003; Angrist
& Kugler, 2001], the economic situation of regular [Chiswick & Hurst, 1998; Borjas, 1987]
and irregular [Boswell & Straubhaar, 2004] migrant workers (MWSs), assessments of the
economic efficiency of attracting and using FL [Ekberg, 2004], analyses of the ‘ethnic’
specialisation and segmentation of receiving LMs [Piore, 1980; Sassen, 1988], the dependence
of individual industries and the economy on FL [Martin, 2010; Castles & Kosack, 1973], and
the ‘absorption’ of migrant labour by host markets [Braun & Weber, 2016]. Russian researchers
are focusing on discrimination against MWs and their economic activities [Vakulenko &
Leukhin, 2016; Lokshin & Chernina, 2013], the forms, scales, and consequences of illegal
immigrant employment [Ryazantsev, 2016b; loncev & lvakhnyuk, 2012], demand for FL
[Vakulenko & Leukhin, 2015], immigrant employment by industry and immigrant
enclavisation [Ryazantsev, 2016a; Chudinovskih, Denisenko & Mkrtchyan, 2013], and the
economic efficiency of attracting and using the MWs’ labour [Vasil'eva, 2015; Solovieva,
2016].

The Chicago School encouraged studies into the profile and the life path of a MW [Thomas &
Znaniecki, 1918; Apitzch & Siouti, 2007; Peshkova, 2016; Mukomel, 2012]. Other works focus
on the economic behaviour of labour migrants and the phenomenon of ethnic employment and
ethnic entrepreneurship [Bonacich, 1973; Waldinger, Aldrich & Ward, 2000; Dyatlov &
Grigorichev, 2015; Drobizheva, et al., 2007]. The emergence of economic sociology gave rise
to research on the sociocultural and economic adaptation of migrants, their marginalisation, etc.
[Castells, 1975; Levanon, 2011; Mukomel, 2011; Ledeneva, 2014]. Russian sociologists’ works
following Douglass North’s new institutional approach and studying the involvement of FL in
low and high-skilled migrant networks are gaining popularity [Lisitsyn & Rezaev, 2015].

The geographical approaches to ELM rest primarily on the influence of migration on the system
of migrant settlement and the regional features of migrant employment by industry. The
political and legal approaches focus on the development and implementation of migration,
foreign, and employment policies. Spatial — primarily, economic and geographical — factors in
the impact of labour migration on regional LMs remain under-studied. International researchers
have published few relevant works, which follow a new approach dubbed ‘labour geography’.
The approach considers MWSs’ activities aimed at changing working conditions, environment,
and space [Herod, 1997; Rogaly, 2009]. Geography-focused works that consider the impact of
migration on a LM at different spatial levels — local, regional, national, and supranational ones
— are rather rare and they do not cover the whole spectrum of effects embraced by the economic
and sociological approaches. Studies into the institutional aspects of attracting and using labour
migrants and their ‘absorption’ by regional markets are very relevant in the framework of
institutional geography. We have produced a classification of major avenues of research on the
effect of ELM on a host LM (figure 1). The classification suggests distinguishing a new
research area — LM security in the context of ELM. Existing at the interface of current research
areas, it may become an interdisciplinary effort to estimate all possible consequences from the
perspective of risks and threats.

Figure following on the next page
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Major areas of research on the effects of ELM on a host LM
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Figure 1: A classification of major areas of research on the effect of ELM on a host
LM
Source: compiled by the authors

Since the late 1990s, the political concept of ‘migration securitisation’ has focused on ELM-
related risks and threats to national security. However, the results obtained have not been
harmonised with national and regional security theories. This is explained by the lack of an
established concept of ‘LM security’, which is usually considered a component of a territory’s
economic security [Kapranova, 2000; Alonkina, 2008; Orlov, 1995]. Researchers argue that
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LM security ‘predetermines the fulfilment of all vital needs of a person, a family, a business, a
society, or a state — even those that do not seem economic at once’ [Alonkina, 2008, p. 39].
International authors have considered the concept of LM security from the perspective of the
welfare of the working population [Hijzen & Menyhert, 2016]. The term is often used
interchangeably with ‘job security’ and ‘career and employment security’ [Pacelli, et al., 2008;
Green, 2011]. We suggest considering the role of a LM in ensuring regional security in view of
its multiple functions. Four components — economic, social, innovative, and geopolitical — will
be examined (figure 2).

Economic security Social security

Economic function Social function

LABOUR MARKET

Innovation function Geopolitical function

Innovative security Geopolitical security

Figure 2: LM in the structure of selected elements of national security
Source: compiled by the authors

Regional involvement, distribution, regulation, and the use of labour sustain the economic
function of a LM and ensure economic security. When a LM guarantees an acceptable level of
income and welfare and the reproduction of productive capacities, it fulfils its social function
and affects social security. In accumulating, adapting, and maintaining the necessary numbers
of the workforce with a certain — especially, professional — qualification and in exploiting the
workers’ labour potential (this includes innovative self-employment), a LM fulfils its
innovative function and contributes to innovative security. Integrating a national market into
the international LM ensures a territory’s competitiveness and matches supply and demand.
However, this also increases vulnerability by contributing to growing dependence on FL, which
affects geopolitical security. Thus, LM security can be defined as a state when a national
(regional or local) market is secure from external and internal threats and risks, the citizens’
needs, rights, and freedoms are met, and the state develops rapidly and efficiently while
maintaining its competitive advantages over other global market participants. The role of
migration in ensuring LM security is determined by its contribution to economic, social,
innovative, and geopolitical security. On the one hand, it acts as a factor in ensuring security
through fulfilling its reproductive, distributive, and selective function. On the other hand, it
plays the role of an actual or potential threat. Our analysis made it possible to group the
identified risks, threats, and factors in accordance with the features of attracting and using FL
and to correlate them with the components of LM security (figure 3).
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Comment: EA stands for economic activity, and LR for labour resources
Figure 3: Risks, threats, and factors associated with the components of the host LM security
in the context of ELM
Source: compiled by the authors

In a long-term perspective, the most significant risks are associated with the growing
dependence of LMs on MWs. Despite a certain interest in the topic [Ivakhnyuk, 2012, February;
Castles, 2004; Martin, 2010; Abella & Martin, 2016] and the fact that the Union of International
Associations (UIA) recognises dependence on FL as a Type G world problem, the essence of
this dependence has not yet been revealed. Usually, it is understood as dependence on low-
skilled labour, which is observed in certain labour-intensive industries. We propose an extended
interpretation of this concept. The dependence of a host LM on FL means that the effective
functioning of a LM is largely determined by the stability of the quantitative and qualitative
characteristics of external labour resources. Moreover, the dependence of a LM on FL includes
overall dependence and the dependence of individual niches and segments both on workers
with different skills and educational backgrounds, coming from different countries, and on
employers.

3. METHODOLOGY

Using the proposed conceptual approaches, we have developed a methodology for an integrated
index assessment of the ELM-related LM security of Russia’s northwestern and central regions.
The methodology rests on a comparative analysis of actual and potential risks and threats
associated with four groups of components. The study used data from Rosstat and Russia’s
Ministry of Internal Affairs (Federal Migration Service until 2015), Ministry of Labour and
Social Protection, Federal Service for Labour and Employment, and Federal Tax Service.
Special attention was paid to data on organisations’ self-reported needs for FL collected over
the last six years — from 2010 to 2015 (available in 2016). A detailed analysis made it possible
to combine indicators into groups characterised by the gravity of risks and threats to the
components of LM security. The scope, comparability, consistency, and representativeness of
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indices were taken into account. Thirty-three indicators were selected for further analyses and
calculations (table 1, table 2). These included the number of foreign workers per vacancy ratio,
the proportion of foreign workers by industry, FL localisation index across regions, the
proportion of foreign-born entrepreneurs, LM imbalance coefficient, the Duncan segregation
index, migration flow density, the relative concentration of source countries, correlation
coefficients, etc.

Table 1: Groups of ELM-related LM security indicators for Russian regions and
threat and risk indicators

Security components

Threat or risk (indicator)

1. Economic component
(13 indicators)

A. Emerging dependence of LMs on FL
B. Emerging dependence of LM niches on FL

C. Loss of control and LM criminalisation. Deteriorating labour
conditions

D. Emerging dependence of businesses on FL
E. Growing disparities between regional LMs
F. LM segmentation (by qualification,
profession, and industry)

remuneration,

2. Social
indicators)

component (8 | A. A growing unemployment rate among native-born workers
B. An increase in part-time employment among native-born
workers

C. A decrease in the pay received by employees of a certain
qualification or in a certain industry

D. Marginalisation of labour resources

3. Innovative component
(6 indicators)

A. Degradation of the labour potential of labour resources
B. Emerging dependence of innovative companies on FL*
C. Emerging dependence on high- and low-skilled FL

D. Poor motivation for labour*

4. Geopolitical component
(2 indicators)

A. Emerging dependence of a LM on FL from certain countries
B. Increasing influence of certain countries on informal and
illegal employment*

Comment: * will not be used in this study, these indicators cannot be calculated due to
the lack of data
Source: compiled by the authors

Table 2: An assessment of local labour resources replacement

Component Indicator

Local labour resources | A. Replacement of the working age population residing in a

replacement (4 | region

indicators) B. Replacement of labour resources through interregional
labour migration

Source: compiled by the authors

At the first stage, relevant indicators were selected and calculated. Correction factors were used
to assess irregular migration. At the second stage, an information statistical database was
created and necessary indicators calculated. At the third stage, indicators were normalised using
linear scaling, followed by the calculation of economic, social, innovative, and geopolitical LM
security indices in the context of ELM. An additional index of local labour resources
replacement was computed in view of the individual significance of the above indicators. Using
composite individual indices, composite integrated indices of LM security in the context of
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ELM were calculated. The significance of individual indices was not taken into account.
Composite integrated indices helped to create a typology of regions, using an interval scale. K-
means clustering was performed using the IBM SPSS Statistics 23 software. Finally, we
estimated the relevance of composite integrated indices through comparing its values with those
of local workforce replacement index, using the formula 1 below:

R= IsIm - Irlf (1),

where R stands for relevance, lsm for the composite integrated index, and Iy for local labour
force replacement index.
The R values were interpreted according to the following classification:
¢ R <-0,10 means no relevance;
o 010=<R=<0,10|imjted relevance:
011<R=0, 20average relevance;
o R>0.20¢0onsiderable relevance.

4. RESULTS

Russia’s northwestern and central regions were divided into four groups by the level of LM
security, using the calculated composite integrated indices. The composition of groups almost
coincided with that of clusters (figure 4).

Clusterl. Insecure LMs that are vulnerable to risks associated with all the four security
components. Moscow constitutes a special cluster, since it is vulnerable to all the identified
risks and threats associated with the use of FL. This is explained by the extremely high
proportion of regular and irregular labour immigration. If the contribution of the economic
component does not exceed the average values (i.e. the market succeeds in ‘absorbing’ new
labour force), the other components — social, innovative, and geopolitical ones — place the
region in a vulnerable position.

Cluster 2. Economically and geopolitically insecure LMs vulnerable to social and innovative
risks. The cluster comprises six regions that gravitate towards Russia’s capital regions — Saint
Petersburg and Leningrad Oblast, Moscow Oblast and neighbouring Kaluga, Ryazan, and Tver
Oblasts. Just as in the case of Moscow, the most significant risks are associated with the
geopolitical and innovative components. These regions are characterised by increased
vulnerability to economic risks. These regions are less vulnerable to social risks.

Cluster 3. Relatively secure LMs that are vulnerable to geopolitical risks. This group brings
together most Russia’s central and northwestern regions. The most significant risks are those
associated with the geopolitical component, i.e. relations with the source countries. The
contribution of the other components is below the average.

Cluster 4. Secure LMs. Most regions comprising this group — five out of seven — are
characterised by the insignificant effect of ELM on their LMs. The values of individual indices
are below the average. Only two regions are vulnerable to economic risks — Nenets Autonomous
Okrug, whose LMs are dependent on FL, and Tambov Oblast, which is faced with the challenge
of increasing disproportions in its LM.

Figure following on the next page
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Source: developed by the authors

Figure 4: A typology of Russia’s central and northwestern regions, based on ELM-
related general LM security

5. DISCUSSION

The typology of Russia’s central and northwestern regions, based on ELM-related general LM
security, takes into account the regions’ economic and geographical positions and emerging
centre/periphery connections. The most significant risks and threats associated with attracting
and using FL are characteristic of the capital (Moscow and Saint Petersburg) and neighbouring
(Moscow and Leningrad Oblast) regions. These territories classed as type 1 or cluster 1 and 2
regions comprise the centre that is extremely vulnerable to the negative effects of ELM on the
LM. The semi-periphery brings together three types of region. The first one forms a dotted
circle around the centre (Kaluga, Ryazan, and Tver Oblasts). The second one closes up and
expands the circle (Vladimir, Ivanovo, Kostroma, Lipetsk, Oryol, Smolensk, Tula, Yaroslavl,
and Novgorod Oblasts, and the Republic of Karelia). The third type comprises border regions
— Kaliningrad, Belgorod, and VVoronezh Oblasts, which attract FL. from Ukraine (Belgorod and
Voronezh) and Lithuania (Kaliningrad). Moreover, Kaliningrad Oblast has historically
attracted migrants from other countries. The presence of Ukrainian labour in the Republic of
Komi is also explained by historical regions, which classes the region as semi-periphery. The
periphery brings together the remote regions of Russia’s north — Murmansk and Arkhangelsk
Oblasts and Nenets Autonomous Okrug — and the border regions that do not attract labour
immigrants (Pskov, Bryansk, and Kursk Oblast). Tambov Oblast may comprise a type
transitional between the semi-periphery and periphery. An assessment of the relevance of the
composite integrated index showed that ELM-related LM risks and threats are characterised by
the most considerable relevance in the case of type 1 and 2 semi-periphery (except for Smolensk

32



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

Oblast). This is explained by negative trends in demographic development. Such processes are
most pronounced in Tver, Ryazan, and Novgorod Oblasts. In those regions, a low potential for
local labour resources replacement (including that through interregional labour migration)
contributes to the threats of LM instability, despite a low overall level of LM insecurity. A high
potential for local labour resources replacement observed in Moscow and Moscow Oblast
reduces the relevance of the composite integrated index. However, this is not the case in
Leningrad Oblast, which is vulnerable to ELM-related risks. This scope of the study was limited
by the lack of qualitative and quantitative data on labour migrants from the countries of the
Eurasian Economic Union. Thus, it is impossible to take into account the risks and threats
associated with such migration.

6. CONCLUSIONS

The proposed methodology for systematising risks and threats to LM development, for
matching them to security components, and for correlating them with the features of attracting
and using FL made it possible to create a typology and perform clustering as regards ELM-
related LM security. The results obtained may be useful in producing recommendations for
preventing and mitigating risks and threats. It is important to analyse risks and threats to
geopolitical and innovative LM security, which has not been paid due attention before. The
analysis shows that most central and northwestern regions of Russia are very vulnerable to the
degradation of local labour potential and to increasing dependence on the source countries. An
important result that supplements earlier research is the identification of the spatial localisation
of ELM-related risks and threats to regional LMs. Despite the high concentration of FL and a
low level of LM security in the capital regions, the most vulnerable territories are those
comprising type 1 and 2 semi-periphery, where the situation is aggravated by a rather low
potential for local labour resources replacement. Such regions are in urgent need of tailored
economic and legal mechanisms for protecting their LM from the negative effects of FL. It is
crucial to increase the potential for local labour resources replacement and to ensure economic
modernisation, which will reduce the proportion of labour-intensive productions and increase
labour productivity.
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ABSTRACT

According to UN estimates for 2015, the Russian Federation is the world’s third-leading
country in terms of the number of immigrants, after the US and Germany. Central Asian
countries account for most of the inflow of migration. The purpose is to investigate the
relationships between the strategies of acculturation, ethnic, religious, country of origin,
Russian national identities and the sociocultural and psychological adaptation of migrants
from Central Asia in Moscow region. Representatives of two ethnic groups - 105 Uzbeks and
96 Tajiks (N = 201) - participated in the research. The methods of the study include the scales
of acculturation strategies, social identities, life satisfaction, self-esteem, and sociocultural
adaptation from the MIRIPS (Mutual Intercultural Relations in Plural Societies) project
questionnaire. The results of path analysis conducted in AMOS program showed that
integration and assimilation are the best strategies for migrants from Central Asia: integration
predicts self-esteem; assimilation predicts their life satisfaction. The preference for integration
strategy is positively associated with ethnic and Russian national identities, the preference for
assimilation strategy is positively associated with Russian national and religious identities and
negatively associated with ethnic identity. Separation and marginalization do not contribute to
self-esteem of the migrants. Marginalization is positively related to religious identity;
separation is positively related to ethnic, religious, country of origin identities, and negatively
related to Russian national identity. Also we found that social identities had a mediational role
in the influence of acculturation strategies on the adaptation of migrants from Central Asia in
the Moscow region.

Keywords: acculturation strategies, migrants from Central Asian, social identity, well-being

1. INTRODUCTION

According to statistics the Russian Federation is the world’s third-leading country in terms of
the number of immigrants, after the US and Germany. Among immigrants’ countries of origin,
Central Asian countries account for most of the inflow: in 2015, their number was about 4
million (Mezhgosudarstvennyy statisticheskiy komitet, 2015). According to Rosstat, most of
the migrants are located in Moscow and the Moscow region (Migranty v Moskve, 2009). All
this actualizes the problem of adaptation of migrants from Central Asia in the Moscow region.
In this article, we present our studies of the relationships of acculturation strategies, social
identity and well-being among migrants from Central Asia in the Moscow region of Russia.
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2. THEORETICAL BACKGROUND OF THE RESEARCH

2.1. Strategy of acculturation and adaptation of migrants

The literature has generally shown that integration is the most adaptive mode of acculturation
and the most conducive to the immigrants’ well-being as compared to other acculturation
options (Berry, 1997; Phinney et al., 2001; Ward, 1996). P. G.Schmitz u J. W. Berry (Schmitz,
Berry, 2009) studied migrants and host populations in Germany and found that the integration
strategy promoted the best adaptation of migrants. A. M. D.Nguyen u V.Benet-Martinez
(Nguyen, Benet-Martinez, 2003), based on the meta-analysis of 83 studies of representatives of
migrants and ethnic minorities, stated that the integration strategy was positively associated
with psychological and sociocultural adaptation. Some researchers have empirically proven the
positive relationship between assimilation and successful adaptation among migrants and ethnic
minorities (Jasinskaja-Lahti, Horenczyk, Kinunen, 2011; Kus-Harbord, Ward, 2015; Ward,
Rana-Deuba, 1999). The results of the study of Latin American and Asian adolescents in the
US demonstrated the positive relationship between the preference for assimilation strategy and
life satisfaction (Greenman, Xie, 2008). Similar results were received by M. Verkuyten
(Verkuyten, 2010) in a study of Turkish-Dutch adolescents in the Netherlands. In some studies,
(Kosic, 2002, Ward, Rana-Deuba, 1999), the positive relationship between the strategy of
assimilation and sociocultural adaptation was revealed. However, other studies showed
opposite results: migrants and ethnic minorities who preferred the assimilation strategy had a
level of adaptation below the average (Berry, Phinney, Sam, Vedder,2006). Marginalization
and separation are the least beneficial strategies for adaptation. The results of the studies
demonstrated the negative relationships between the migrant’s preference for separation and
marginalization strategies and their adaptation (Schmitz, Berry, 2009; Schmitz, 2004). In the
studies conducted by A. Portes (Portes, Rumbaut, 2006; Portes, Zhou, 1993), it was found that
immigrant parents were more oriented to continuance their culture (separation strategy) than
their children, and had more difficulties in adaptation to new cultures and problems in learning
new languages. However, some authors had found a positive relationship between self-esteem
and preference for separation and marginalization in certain spheres of life. Kiylioglu and
Wimmer found that self-esteem of Turkish youth in Austria was positively correlated with
strategy of separation in the sphere of reading books and with strategy of marginalization in the
field of work (Kiylioglu, Wimmer, 2015). In addition, some authors (Vega, Kolody. Valle,
Weir, 1991; Ward, Kennedy, 1993) found that the orientation of migrants to maintain their
culture, their close contacts with their compatriots and their social support (orientation to
separation) influenced the reduction of stress associated with migration. Based on the results
of previous studies, in our research we will test the impact of each of the acculturation strategies
on the adaptation of migrants from Central Asia in the Moscow region of Russia.

2.2. Social Identities, Strategies of Acculturation and Adaptation of Migrants

The relationship between ethnic, national and religious identities and acculturation strategies
has been analyzed in many studies. Changes in self-identification during acculturation involve
issues such as whether to adopt or not the host country label and whether to retain or not the
ethnic label (Berry, 1997; Phinney et al., 2001). Liebkind (2006) noted that ethnic identity was
a salient part of the acculturation process. Georgas and Papastylianou (1998), studying ethnic
Greeks who were repatriated to Greece from Albania, Russia, Australia, Canada and USA,
found that ethnic Greek identity positively correlated with assimilation, while a mixed identity
(e.g. Albanian-Greek or Russian-Greek) positively correlated with integration. Indigenous
identity (e.g. Albanian) correlated with separation. In some studies, it has been found that ethnic
identity was positively associated with separation and negatively with integration, civil identity
was positively associated with integration and negatively with separation (Berry, Sabatier,
2010; Umafa-Taylor, Updegraff, 2007). Big amount of scholars explored identity and well-
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being intertwined with sociocultural behaviors and interactions in a variety of multicultural and
acculturation contexts (Smith, Silva 2011). Some researchers have focused on single rather than
joint components of social identity. In review of ethnic and national identity among immigrants
by Phinney et al. (Phinney, Horenczyk, Liebkind, & Vedder, 2001) the authors concluded that
the association between national identity and well-being depended partly on ethnic identity.
Sam, Vedder, Ward, Horenczyk (2006) examined the young migrants in 13 countries and found
the relationship between religious identity and adaptation of migrants: the Muslim youth had
higher levels of psychological and sociocultural adaptation than Buddhists, Hindus and those
who were not religious. Studying the relationships of different aspects of Muslim identity with
adaptation among immigrant women in New Zealand, C. Ward (Ward, 2013) found that a
public demonstration of Muslim identity was positively associated with self-esteem, while
psychological and behavioral aspects of Muslim identity were not directly related to these
adaptations. Muslim identity was most likely a buffer for the negative consequences of alleged
discrimination (Ward, 2013). Nguyen & Benet-Marti'nez (2012) found that the combination of
ethnic and national identity (bicultural orientation) predicted successful adaptation. In addition,
Kiang et al. (2008) empirically supported that the more identities individuals accumulated, the
higher their well-being would be. In study by Gonzales-Backen and colleagues (2015) it was
found, that the identity profiles of ethnic minority college students, included ethnic identity,
U.S. identity, and personal identity, were linked to self-esteem: individuals who reported high
levels of multiple social and personal identities had the highest self-esteem compared to other
profiles. Dimitrova, Bender, Chasiotis, and Van de Vijver (2013) found that among Turkish-
Bulgarian adolescents and their mothers in Bulgaria, collective identity, including ethnic,
national, religious and familial identities, was a positive predictor of well-being (satisfaction
with life). In general, we can say that with regard to identity positive psychological outcomes
for immigrants tend to be related to a strong identification with both their ethnic group and the
larger society.

2.3. Studies of Labor Migrants from Central Asia in the Russian Federation

Previous studies show that the successful adaptation of labor migrants is associated with their
acculturation integration attitudes (Berry, Phinney, Sam, Vedder, 2006; Kus-Harbord, Ward,
2015; Verkuyten, 2005). But labor migrants are not always oriented toward the preference for
the integration strategy. In this regard, we consider that it is important to answer the following
research questions: what strategies are most preferred for migrants from Central Asia; and how
are they associated with their social identities, life satisfaction, self-esteem and sociocultural
adaptation. Many Russian researchers studied the adaptation factors of migrants from Central
Asia (Varshaver, Rocheva, 2014; Grigor'yeva, Kuznetsov, Mukomel', Rocheva,2010;
Kuznetsov, 2013; Kuznetsov, Mukomel’, 2005). As the analysis showed, these studies were
based most often on a sociological approach. Borishpolets, Babadzhanov (2007) have focused
on the analysis of the risks of migration from Central Asia. Maksakova (2009) Olimova (2009),
Ul'masov (2011) analyzed the main types, trends, migration lessons from Uzbekistan and
Tajikistan. Lisitsyna and Rezayeva (Lisitsyn, Rezayev, 2015) studied the social adaptation of
labor migrants from Uzbekistan in Ivanovo and St. Petersburg. In the socio-psychological study
of mutual intercultural relations of migrations from Central Asia and South Caucasus with host
population in Moscow Region (Lebedeva, Galyapina, Lepshokova, Ryabichenko, 2017) the
authors found that the integration strategy was more preferable acculturation strategy in both
groups of migrants. Assimilation preferences of migrants from Central Asia were higher in
comparison with migrants from South Caucasus. In addition, the results showed that the
relationship between integration and self-esteem was positive in both groups of migrants, while
relationships between integration and life satisfaction and between integration and sociocultural
adaptation were found only in the group of migrants from South Caucasus. Furthermore,
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assimilation strategy was positively related to the outcomes of acculturation: life satisfaction in
both groups, and sociocultural adaptation among migrants from Central Asia. In this research
our respondents are migrants from two countries of Central Asia - Uzbekistan and Tajikistan.
Each country has socioeconomic peculiarities, the different history of relations with Russia,
different reasons for migration (Maksakova, 2009; Olimova, 2009; Ul’'masov, 2011). In
addition, the respondents in our study are ethnic Uzbeks and ethnic Tajiks from Uzbekistan and
ethnic Tajiks and ethnic Uzbeks from Tajikistan, ethnic identity did not coincide with the
identification with the country of origin among 10% of respondents. Proceeding from this, we
assumed that among migrants identification with the country of origin along with ethnic identity
may be associated with the preference of acculturation strategies and their adaptation. The
purpose of our study is to reveal the relationships between acculturation strategies, social
identities, life satisfaction, self-esteem and sociocultural adaptation among migrants from
Central Asia in the Moscow region.

2.4. Research hypotheses

H 1. The higher the preference for the integration strategy is, the higher the ethnic and Russian
national identities, self-esteem, life satisfaction and sociocultural adaptation among migrants
from Central Asia in the Moscow region will be;

H 2. The higher the preference for the assimilation strategy is, the lower the ethnic identity and
higher the Russian national identity, life satisfaction and sociocultural adaptation among
migrants from Central Asia in the Moscow region will be;

H 3. The higher the preference for the separation strategy is, the lower the Russian national
identity and higher the ethnic identity, the identification with the country of origin and self-
esteem will be among migrants from Central Asia in the Moscow region will be;

H 4. The higher the preference for the marginalization strategy is, the higher the religious
identity and sociocultural adaptation among migrants from Central Asia in the Moscow region
will be;

H 5. The higher religious identity is, the higher sociocultural adaptation will be; the higher the
ethnic identity is, the higher self-esteem will be; the higher the identification with the country
of origin is, the higher life satisfaction will be; the higher the Russian national identity is, the
higher life satisfaction and self-esteem among migrants from Central Asia in the Moscow
region will be.

3. METHOD

3.1. Participants

The sample included labor migrants from Uzbekistan (ethnic Uzbeks N = 89, ethnic Tajiks N
= 15, total N= 104) and Tajikistan (ethnic Tajiks N = 92, ethnic Uzbeks N = 5; total N= 97).
Only 16.6% of respondents said they wanted to stay in Russia for life. Table 1 provides the
socio-demographic characteristics of this sample.

Table 1: Gender and age characteristics of the sample

Respondents N Gender characteristics Age characteristics

Male (N, %) Female (N, %) Min. Max. M SD
Uzbeks 105 64 (61%) 41 (39%) 20 66 30,6 8,65
Tajiks 96 63 (66%) 33 (34%) 19 56 32,1 8,50
Total 201 127 (64%) 74 (36%) 19 66 31,3 8,54
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3.2. Procedure

This study was conducted in 2015. We used the «snowball» sampling approach to collect the
data. The organizers held briefings for the participants; afterwards the participants filled out
the paper questionnaire. The time for completing the questionnaire was about 30 minutes. The
questionnaires were translated into Uzbek and Tajik (the method of direct and reverse
translation was used). Respondents were able to fill out the questionnaire in both Russian and
in their native languages. Participants did not receive any rewards.

3.3. Measures

The study used scales from the Mutual Intercultural Relations in Plural Societies questionnaire
(http://www.victoria.ac.nz/cacr/research/mirips), translated into Russian and adapted for use in
Russia (Lebedeva, 2009).

e Acculturation strategies: integration — four items, for example, ‘It is important for me
to be fluent in both Russian and Tajik/Uzbek’

e assimilation — four items, for example, ‘I prefer social activities that involve Russians
only’;

e separation — four items, for example, ‘I prefer to have only Uzbeks/Tajiks friends’;

e marginalization — four items, for example, ‘I do not want to participate in the activities
neither of Russian organizations nor of Uzbek/Tajik organizations’.

e Ethnic identity - seven items, for example, ‘I am proud to be Uzbek / Tajik’

e Russian national identity - six items, for example, ‘I feel pride when I hear the anthem
of Russia’.

e Religious identity - 5 items, for example, ‘My religious identity is an important part of
me’ (Verkuyten, 2007; Verkuyten & Yildiz, 2007).

e Identification with the country of origin - six items, for example, ‘I consider myself a
citizen of my country of origin’ (developed by the members of International Laboratory
for Sociocultural Research).

e Self-esteem - four items, for example, ‘On the whole, I am satisfied with myself’
(Diener, Emmons, Larsen, Griffi, 1985).

o Life satisfaction - four items, for example, ‘In most ways my life is close to my

e ideal’ (Rosenberg, 1965).

e Sociocultural adaptation - twenty items, for example, ‘Living in Russia, how much
difficulty do you experience in relating to members of the opposite sex?’

e Sociodemographic data - We asked our participants about their personal background
characteristics (gender, age, education, and ethnicity).

e Statistical Analyses - We used the following methods of data processing: descriptive
statistics, Cronbach’s a, path analysis with SPSS 22.0 and AMOS 22.0.

4. RESULTS

We compared the acculturation preferences among the migrants from Tajikistan and
Uzbekistan (Table 2). Integration strategy was the most preferable acculturation strategy and
assimilation strategy was the least preferable acculturation strategy. The analysis of the means
of the social identities showed that levels of ethnic identity and identification with the country
of origin were the highest and the level of Russian national identity was the lowest among the
migrants from Tajikistan and Uzbekistan. We also found that migrants had the high level of
self-esteem and the low level of sociocultural adaptation.
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Table 2: Means, standard deviations, and o-Cronbach for the sample of migrants from
Tajikistan and Uzbekistan (Max. 5 points)
Variables M SD a

Social identities

Ethnic identity 4.36 .80 .78
Religious identity 4.30 .89 .86
Identification with the country of origin 4.37 .82 .86
Russian national identity 3.36 .90 .83

Acculturation strategies

Separation 2.46 .99 .68
Marginalization 2.18 .97 .70
Integration 4.38 .85 .70
Assimilation 2.12 .98 .69
Adaptation

Life satisfaction 3.39 97 74
Self-esteem 4.39 .73 75
Sociocultural adaptation 2.62 .99 .96

We tested our research hypotheses about relationships between the acculturation strategies,
social identities, well-being and the sociocultural adaptation, proposed in Figures 1-4, using
structural equation modelling (path analysis). We conducted the path analysis separately for
integration, assimilation, separation and marginalization acculturation strategies. The fits of
these models were adequate: for integration - ¥?/df = 1.3; CFI =.976; RMSEA = .045; SRMR
= .047; PCLOSE=.524; for assimilation - y?/df = 1.5; CFIl = .968; RMSEA = .056; SRMR =
.046; PCLOSE=.374; for separation - y%/df = 1.7; CFl =.963; RMSEA = .060; SRMR = .056;
PCLOSE=.321; for marginalization - y?/df = 1.4; CFI = .975; RMSEA = .046; SRMR = .019;
PCLOSE=.507.

Consistent with our hypothesis H1, preference for the integration strategy among the migrants
from Tajikistan and Uzbekistan predicted only their self esteem and did not predict their life
satisfaction and sociocultural adaptation. The results showed that the integration strategy was
positively and significantly associated with the ethnic and Russian national identities. This
hypothesis was partially supported (Figure 1).
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Figure 1: Path model of the relationships of integration acculturation strategy with social
identities, sociocultural adaptation, life satisfaction, and self-esteem among the migrants from
Uzbekistan and Tajikistan. Note. *p < .05. **p < .01. ***p < .001

We found that the relationship between assimilation strategy and life satisfaction was positive
among the migrants from Tajikistan and Uzbekistan. Furthermore, assimilation strategy was
negatively related to self-esteem, and the relationship between assimilation and sociocultural
adaptation was not significant. The assimilation strategy was positively related to Russian
national and religious identities and was negatively associated with ethic identity. These results
partially support our hypothesis H2 (Figure 2).
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Figure 2: Path model of the relationships of assimilation acculturation strategy with social
identities, sociocultural adaptation, life satisfaction, and self-esteem among the migrants from
Uzbekistan and Tajikistan. Note. *p < .05. **p < .01. ***p < .001
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The results of testing our hypothesis H3 are shown in Figure 3. The separation strategy of the
migrants from Uzbekistan and Tajikistan negatively and significantly affected their self-esteem,
but did not affect their life satisfaction and sociocultural adaptation. We also found that
preference for the separation strategy among the migrants from Uzbekistan and Tajikistan
predicted high level of their ethnic, religious identities and the identification with the country
of origin and low level of Russian national identity. Thus, our hypothesis H3 was partially
supported.
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Figure 3: Path model of the relationships of separation acculturation strategy with social
identities, sociocultural adaptation, life satisfaction, and self-esteem among the migrants from
Uzbekistan and Tajikistan. Note. *p < .05. **p < .01. ***p < .001

Consistent with our hypothesis H4, preference for the marginalization strategy among the
migrants from Tajikistan and Uzbekistan was negatively and significantly related to self-esteem
and was not significantly associated with sociocultural adaptation and life satisfaction. The
results showed that the preference for marginalization predicted only a high level of religious
identity among the migrants from Uzbekistan and Tajikistan (Figure 4). Our hypothesis H4 was

fully supported.
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The results presented in the Figures 1-4 showed that the high level of sociocultural adaptation
among the migrants from Uzbekistan and Tajikistan could be predicted by their religious
identity, and the high level of life satisfaction could be predicted by their identification with the
country of origin for all acculturation strategies. The high level of ethnic identity among the
migrants from Uzbekistan and Tajikistan was positively and significantly associated with their
self-esteem only in case of the separation strategy. The high level of Russian national identity
among the migrants from Uzbekistan and Tajikistan was positively and significantly associated
with their life satisfaction and self-esteem for the integration and marginalization strategies,
high level of Russian national identity predicted the high level of life satisfaction for the
separation strategy and predicted the high level of self-esteem for the assimilation strategy. Our
hypothesis H5 was fully supported. Using the bootstrap procedure we also evaluated direct and
indirect effects of acculturation strategies and social identities on life satisfaction, self-esteem,
sociocultural adaptation among the migrants from Uzbekistan and Tajikistan (MacKinnon,
Fairchild, & Fritz, 2007). We have found statistically significant indirect effects of all
acculturation strategies of migrants on their sociocultural adaptation through religious identity
(for integration - B = .03, p <.05; for assimilation - B =.04, p <.05; for separation - § =.04, p
<.05; for marginalization -3 = .06, p <.05 ), and significant indirect effects of all strategies of
migrants on their life satisfaction through identification with the country of origin (for
integration - B = .05, p <.05; for assimilation -  =.06, p <.05; for separation - B =.07, p <.01;
for marginalization -p = .042, p <.05). The results showed that there were significant indirect
effects of separation strategy on self-esteem of the migrants from Uzbekistan and Tajikistan
through ethnic identity of migrants (B = -.02, p <.05) and of separation strategy on life
satisfaction of the migrants through Russian national identity (B = .07, p <.01). We also found
significant indirect effects of assimilation strategies of the migrants from Uzbekistan and
Tajikistan on self-esteem through Russian national identity of migrants (f = .09, p <.05).

5. DISCUSSION AND CONCLUSION

The current study explored the relationships between acculturation strategies, social identities
(ethnic, religious, Russian national identities and identification with the country of origin,), life
satisfaction, self-esteem and sociocultural adaptation among migrants from Central Asia in the
Moscow region. Our results showed that integration and assimilation strategies were the most
successful among the migrants from Uzbekistan and Tajikistan: the preference for the
integration strategy predicted higher self-esteem, the preference for the assimilation strategy
predicted higher satisfaction with life. Partly our results are consistent with other research
(Ward & Kennedy, 1993, Schmitz , Berry, 2009; Greenman, Xie, 2008; Verkuyten, 2010).
Thus, Verkuyten (2009) showed that endorsement of multiculturalism is positively associated
with self-esteem for individuals of non-dominant group. Jasinskaja-Lahti and colleagues (2011)
found that the integration attitude positively predicted the psychological adaptation of
immigrants from Russia and the former Soviet Union in Finland. Our results partly correspond
with study of mutual intercultural relations in Moscow Region among migrations from Central
Asia and South Caucasus and host population (Lebedeva, Galyapina, Lepshokova,
Ryabichenko, 2017). The authors found that the relationship between integration and self-
esteem was positive among migrants from Central Asia as well as relationship of assimilation
with life satisfaction and sociocultural adaptation. The analysis showed that separation and
marginalization strategies were the least successful for the migrants from Uzbekistan and
Tajikistan: they were negatively related to self-esteem. Our results partly correspond with the
results by Schmitz (2004) and Schmitz, Berry (2009). We found that the preference for the
integration predicted ethnic and Russian national identities among the migrants from
Uzbekistan and Tajikistan; the preference for the assimilation was positively associated with
religious and Russian national identities and was negatively related to ethnic identity; the
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preference for the separation was positively associated with identity with one's own culture
(ethnic, religious identities and the identification with the country of origin) and was negatively
associated with identity with the host society (Russian national identity); the preference for the
marginalization was positively associated with religious identity only. These results did not
come a big surprise. They were similar to the results of other studies: Berry, Sabatie (2010),
Umana-Taylor, Updegraff (2007) found that national identity was positively correlated with
integration and negatively related to separation; Verkuyten (2005) found that the ethnic identity
of Turkish migrants in the Netherlands was positively correlated with their integration attitudes,
and was negatively associated with assimilation attitudes. The relationship between
marginalization and religious identity can be explained by the fact that religious identity is a
‘supraethnic’ identity, therefore it did not contribute to the maintenance of one’s own cultural
heritage and the acceptance of the culture of the host society. Our results showed that there was
the positive relationship between religious identity and sociocultural adaptation; it is in line
with the findings for Muslim migrants in studies of Ward (2013) and Sam, Vedder, Ward,
Horenczyk (2006). In addition, we found, that ethnic identity among the migrants from
Uzbekistan and Tajikistan was positively associated with their self-esteem. This conclusion is
valid only for the separation strategy and is consistent with the results of studies reported that
the orientation of migrants to maintain their culture, their close contacts with their compatriots
and their social support (orientation to separation) influenced the reduction of the stress
associated with migration (Vega, Kolody. Valle, Weir, 1991; Ward, Kennedy, 1993). The
findings of this study are also close to our results about the relationship between identification
with the country of origin and life satisfaction. Also our results demonstrated that Russian
national identity contributed to the psychological well-being of the migrants from Uzbekistan
and Tajikistan. We found that social identities had a mediational role in the influence of
acculturation strategies on the adaptation of migrants. Ethnic identity mediated the relationship
between the strategy of separation and self-esteem. Religious identity mediated the relationship
of all strategies of acculturation and sociocultural adaptation; the identification with the country
of origin mediated the relationship of all acculturation strategies and life satisfaction. The
mediational role of the Russian national identity was practically universal: it mediated the
relationships of all acculturation strategies with psychological well-being among the migrants
from Uzbekistan and Tajikistan. The main limitations of this study are small sample sizes.
‘Snowball’ sampling technique is also the limitation of our study
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ABSTRACT

The article analyzes the financial market and its fundamental contradictions in the development
of the economy at the present stage. The urgency of the analysis is caused by the need: to
determine the real causes of low economic development, the need to identify the directions of
objectively necessary transformations and to identify the role of the financial market in this
process. Under the current conditions, the financial market is largely a speculative sphere,
which does not provide financing for production that blocks the growth of its modernization. In
the Russian economy, the speculative nature of the financial market, apart from the reasons
considered, is also due to the weakness of production, which makes it meaningless to change
its content outside of the connection with the modernization of the real sector of the economy.
The proposed analysis of financial markets makes it possible to form new approaches to the
definition of the fundamental methodological foundations for the emergence and development
of financial crises, the evaluation of crisis processes and the direction of counteraction with
them, in order to reduce the negative consequences.

Keywords: finance, economic crisis, financial crisis, financial market, stock market

1. INTRODUCTION

The specifics of the development of the global economy of the present day are behind the
ambiguity of analytical assessments regarding not only its general dynamics, but also its main
structural elements. Inconsistencies in judgments are, to our view, the result of an emerging
new long economic cycle, the one that will define the nature of economic development in the
mid-21-st century. Fundamentally important features of this stage, significantly constraining
the formation of the rising wave of a long economic cycle are the following: excess of money
supply, outflow of money into stock markets, reduction in asset liquidity due to a significant
increase in their speculative component. Combined they significantly restrain the dynamics of
the modern world economy. A number of foreign economists contributed significantly to the
study of the world financial market. Among them being: R. Aliber, S. Vine, A. Greenspan,
C. Kindleberger, P. Krugman, R. Levine, H.P. Minsky, N. Roubini, J Stiglitz and others. In
Russian economics literature the issues of the world financial market performance are
researched by R.S. Grinberg, M.V. Yershov, E.A. Zvonova, E.G. Kochetkov, L.N. Krasavina,
Ya.M. Mirkin and other experts.

2. SOURCES AND METHODS

The study is based on the data that reflects the nature of the British-American model of financial
markets including the specifics of interaction of its elements, the structure of its sources and
means of engaging capital, inherent to the nature of behavior of investors and issuers. The study
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is conducted using the method of analysis of the changes in elements of the world financial
system and serves to establish a causal link between the elements for a comprehensive
assessment of the state of the financial system and determining its possible changes as well as
to identify the nature of the impact of the ongoing changes on the whole economic system.

3. CHARACTERISTICS OF THE CURRENT FINANCIAL MARKET

The stock markets of the world’s largest economies had reached their maximum when their
companies’ financial performance went down and their debt rose. For instance in the UK FTSE-
100 index rose to 7454 points. At the same time, statistics show that the number of court
decisions on debts and bankruptcy cases in that country in the first quarter of 2017 increased
by 35% thus having reached its highest rate in the last 10 years. The US stock market also
peaked during this period. Meanwhile the US debt has also increased to a record level of $3.8
trillion. Moreover, marginal debt that investors use for to buy shares has also risen to the highest
levels in history which means investors take loans to buy shares for record-high values. Certain
indicators are particularly alarming: the US national debt has almost doubled during the period
from the latest economic crisis to the present day; corporate debt has more than doubled; all the
long-term fundamental economic indicators have deteriorated. Most “traditional” indicators
that measure the strength of the US economy have lost their informative and forecast value over
the past decade. This is reflected by the following: high volatility of GDP figures, especially in
the first quarters; the unemployment rate reaching its 21-st century minimum, combined with
almost absent growth in real wages, inflation being below the Federal Reserve target and so
forth. But certain indicators signal the possibility of an approaching economic slowdown. Since
1960 the contraction (or stagnation of growth) of the volumes of commercial and industrial
loans due to tightening supply or sinking demand took place when the economy was in
recession or prior to it.

This is demonstrated on Chart 1, which reflects an undeniable correlation between the
dynamics of loans and economic recessions.

Commercial & T
Industrial Loans

Chart 1: Cbrborate Iending dynémiés and economic ckiséé (Fedé‘r'ai Reserve, Zero
Hedge, 2017)

In early 2017 the growth of the aforementioned indicator was 7% of the previous year, but then
its dynamics decreased to 3% by the end of March and to 2.6% by the end of April. The latest
Federal Reserve’s report states that the growth in loans to commercial and manufacturing
companies has dropped to 1.6%, its lowest rate since 2011, after slowing down to 2.3% and
then to 1.8% (see Chart 2).
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Commercial Bank Loan Creation: YoY% Change
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Source: Federal Reserve, Zero Hedge

Chart 2: Corporate lending dynamics, % (Federal Reserve, Zero Hedge, 2017)

Also shrinking are the volumes of mortgage and auto loans. According to American Bankruptcy
Institute the total number of bankruptcies of the US businesses grew by 4.7% in May, reaching
3,572 cases. This figure exceeds the May 2015 indicators by 40% and the May 2014 indicators
by 10%. The Dow Jones Industrial Average (see Chart 3) has grown by 230% since its 2009
lowest without significant correction. This is a testament to the fact that the American shares
are vastly overrated, which is the main source of financial bubbles and financial crises. The
chart illustrates the DJI dynamics, reflecting unreasonably high growth rate, the causation of
which will be discussed below.

= Dow Jones Industrial Average, CLLUA, M, Hblo-ﬁoprc & toprosas ceccun
19762 60

O 21034.50 H 21534.04 L 20995.06 C 21313.88

Investing

MACD (12, 26, close, 9) 287.6022 1098.7092 811.1071

stoch (14, 1, 3) — [ [ L7 95.0758 95.4079 i = ~ A A P N ~ | 100.0000

l‘.\:-‘ﬁ\l A K"Z ! d 25.0000

Chart 3: DJI dynamics (Investing.com, 2017)

Chart 4 shows the dynamics of the S&P 500 index, and below are two technical indicators: the
Moving Average Convergence/Divergence (MACD) and the stochastic oscillator. Both
indicators like the DJI point to an overbought market. Therefore these indicators no longer react
to further growth and do not reflect it.

52



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

= S&P 500, CLUA, M, Heto-HMopk (CFD) O 2416.75 H 2453.65 L 2413.15 C 2419.38 ® roprosan ceccua [ 000 O

Investing

MACD (12, 26, close, 9) 23.8367 116.1140 9

2007 2009 2011 2013 2015 2017

Chart 4: The S&P index dynamics (Investing.com, 2017)

For the first time in the history of the American stock market, the Price-sales ratio (market cap
to annual revenue) exceeded 2.06 compared to the last 30 years’ average of 1.37 or the last 15
years’ average of 1.48. Thus the market costs approximately 40% higher than its real cost. The
last time P/S equaled 2.06 was when the dot-com bubble was starting to collapse (1% qurter of
2000). In 2005-2007, the market was actively growing, but P/S was consolidated within the
range of 1.4-1.5, i.e. the stock market capitalization was growing in accordance with the annual
revenue growth rate. No data on the quarterly revenue before 2000 is available, but according
to the annual estimates, for a very long period from the 1950-s to the 1980-s P/S was balancing
around 1.00. Anyway the current levels are definitely the highest during the past 100 years with
respect to the actual business activity of S&P 500 or Dow 30 companies

4. CORRELATION BETWEEN THE DYNAMICS OF THE KEY STOCK MARKET
INDEXES AND REAL ECONOMIC GROWTH

Most companies’ revenue is generally stagnating. Over the last 4 years, the changes are near
zero. More specifically, the difference between the 1st quarter of 2017 and the first quarter of
2008 is a 10% increase in revenue per share. Over 5 years revenue went up by 9.6%, unevenly
distributed between the economy sectors. E.qg. in the oil and gas sector the revenue has dropped
by 46%, metallurgy, chemical industry and mining sector are down 11% but the revenue growth
in the financial, consumer sectors, and health care is very noticeable [Raybov 2017]. The
indicators of operating income are slightly higher. For all companies it is formally near
maximum. But if compared with 2007 figures (10 years period) average growth in earnings per
share is 20%. Net profit since 2007 has grown by nearly 15%. Thus growth of key financial
indicators is generally not high and the stock market has doubled. The dividend rate is one of
the highest. 2016 witnessed record high dividends that surpass the 2007 figures by 75%. But
due to the current market capitalization, dividend yields amount to only 2% and remain roughly
constant since 2009 and are 0.2% higher than in 2005-2007. For instance following the results
of 2010 Coca Cola reported $48 billion in annual revenue and $9 billion in profit. In 2016, Coca
Cola’s revenue equaled $41.8 billion and its profit - $6.5 billion. Consequently if we compare
the figures of 2016 and 2012 the company’s revenue can be seen to have shrinked by 13% and
its profit — by 28%. These findings show a substantial, though reasoned, decline of the value of
Coca Cola shares compared to 2012. But the market values them differently. After Coca Cola’s
annual financial report had been published on 12 February, 2013 its shares cost around $37.50.
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After the 2016 report the Coca Cola shares worth was already $41.25 per share. Now they cost
even more - $43.50 per share. It is also notable that in the company’s 2012 report the amount
of long-term debt comprised $14.7 billion. At the end of 2016 its long-term debt more than
doubled and reached $ 29.6 billion. Hence the company’s business performance is deteriorating,
its debt is increasing, and investors continue to purchase its shares which makes their price go
further up. Consider the situation with ExxonMobil, whose annual report of 2010 demonstrated
$383 billion in revenue, $ 30 billion in profit and $ 12 billion in debt. The company’s latest
report, of 2016, showed $226 billion in revenues (a 42% decrease), $7,7 (a 74% decrease)
billion in profits and $28 billion in debt (a 133% increase). During this period ExxonMobil’s
share prices went up from $78 to $83. Apple finds itself in a similar situation. The results of the
company’s performance during the past two years indicate a decrease in both revenues and
profits. A report for the first quarter of 2017 shows $39.6 billion of operational cash flow, which
is 25% less than $52.8 cash flow of the first quarter of 2015. The same period has seen the
company’s debt more than double from $41 billion to $84.5 billion. It seems evident that
Apple’s shares should cost less in 2017 than in 2015. But over the last couple of years the shares
of the corporation hold a record-high value. They rose by 19%, from $130 to $155 per share.
Plenty of companies report decreasing revenues, profits and operational cash flow.
Nevertheless the share price of these companies tends to go up along with consumer and
corporate debt. The market can be described as abnormal. Nothing of the king was taking place
neither in the late 1990-s nor in 2007. The main difference is that two previous booms in the
American stock market were accompanied by massive involvement of individuals and minor
speculators. At present the activity of small players is the smallest in the last 15 years, and
despite the existence of a powerful infrastructure for electronic remote trading, a very low
threshold for entering the market and a very simplified procedure for registering and opening
an account [Snyder M. 2017].

5. OTHER EVIDENCE OF THE MODERN STOCK MARKET’S DEVIANT NATURE
Present-day market growth is in its scope different from previous periods due to a number of
reasons. The first factor: the market shows almost no reaction to incoming information. For
instance changes in macroeconomic statistics no longer guarantee the growth of volatility. The
market finds itself in some kind of alternative reality, where usual pricing patterns and models
are no longer viable. Undoubtedly though there are fundamental factors supporting market
growth, namely record-level dividends and stock buyback, which collectively bring to the
market more than $1.2 trillion annually. That means business itself is the largest net buyer in
the stock market. The second factor is the absence of motivation for long-term investment of
large amounts of money with zero rates in the money and debt markets when investment funds
are forced to migrate large amounts of capital to the stock market to maintain their business and
income at a high level as the margin on the money and debt markets is zero or negative. What
provides the sustainable growth over the last decade? In the basis of speculation growth were
the resources the developed countries’ central banks allocated in order to mitigate the
consequences of the 2007-2008 crisis and to support their economies. But the lack of investment
alternatives as well as of oversight of the use of the funds provided leads to enormous amounts
of money being used primarily for speculative transactions. They open the door for a financial
crisis, reinforcing the disproportionate growth of the financial sector and contributing to
degradation and stagnation of the manufacturing sector. That is the central banks of the
developed countries have created and support the fundamental prerequisites of a new financial
crisis. According to Business Insider, this year the central banks’ balances will be increased by
shares and bonds worth $3.6 trillion if they continue to buy assets at the current rate [Snyder
M. 2017]. The world’s five largest central banks collectively own $14.6 worth of assets.
Mortgage-backed securities of commercial real estate also require special attention. According
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to Commercial Mortgage Alert the percentage of loans in special servicing among commercial
mortgage-backed securities reached 6.6% as of the end of April. The rise of this indicator by 5
basis points as compared to the end of March happened as a result of an increase in the volume
of securities backed by commercial real estate and rated by Fitch which have been delinquent
by 9 basis points, up to 3.5% by the end of April [Snyder M. 2017]. Delinquencies on MBSs
and CMBSs have reached its highest since 2015. If during the 2007-2008 crisis securities
backed by residential real estate played a major role, this time it may pass to commercial
mortgages. This is evidenced by the problems mall owners faced. The pace of retail stores
closure taken in 2017 promises to surpass the previous record by 20% while Bloomberg
forecasts a billion square feet of retail space to close or to be converted to other uses. The
situation is dire and deteriorating as capitalization has not been reflecting the real situation in
national economies for a long time. By acquiring assets investors take significant risks for future
incomes. Those risks are growing, thus nurturing the potential for a new financial crisis.
According to D. Stockman, we can witness a large-scale financial crisis in the near future.
Besides the US financial system is burdened by debt which it cannot increase forever. In 2017
national debt servicing only is going to cross the $0.5 trillion mark whereas new borrowings
totaling at least a trillion dollars are pending [Snyder M. 2017].

6. THE POTENTIAL INFLUENCE OF A FINANCIAL CRISIS ON THE RUSSIAN
ECONOMY

Let us briefly look at possible prerequisites for a financial crisis in Russia. Russia finds itself
in an economic dead-end for about a quarter of a century because financial speculation is
knowingly more profitable than most functioning industries, that is why capitals leave the real
sector for the currency and stock markets. This is a commonality of the modern market: even
top commodity companies earn a significant part of their profits not by selling raw materials,
but by trading securities. The Russian stock market remains the most important speculative
instrument that does not contribute to production financing, and blocks its modernization, in
spite of declared programs and measures. At the same time, the speculative nature of the stock
market is largely determined by weak industry, which, judging from experience, makes futile
all the attempts to develop it without modernizing the real sector. This makes a vicious circle:
extensive restructuring and modernizing of the real sector is impossible as investments go to
speculative markets, and financial markets development separated from production does not
allow them to become a real sector investment instrument, that is does not ascend them from
speculative to investment level. Russia has been in this deadlock during all the announced
reforms. Modernization policy has found the temporary measure in abandoning a medium-term
objective of modernization in favor of a short-term goal of reducing inflation. That said inflation
is being brought down not by limiting the monopolies’ activities, but by creating an artificial
“cash starvation” which makes the lending rate higher than the profitability of most industries,
rendering credits inaccessible to the real sector. Therefore the economic system is collapsing,
the opportunities for growth under such monetary policy have been exhausted, its potential is
not being used, the economy is stagnating. An essential precondition for development under
such circumstances is limiting of financial speculations. In Europe financial speculations were
curbed by direct limitations, which were in force until 1990-s. In the US between 1933 and
1999 the banks were divided into speculative (“investment") banks and those interacting with
the real sector (“commercial”’). The most effective way to limit financial speculation —
regulation of the banking assets structure - was introduced after the war by Japan. A bank could
purchase any amount of foreign currency or securities as long as it invested proportionally in
national debt and in real sector. The provision was lifted only in 2000. The Latin America
states’ unwillingness t0 impose a barrier to large-scale financial speculation denied them the
chance for dynamic development. Limiting financial speculation is a necessary step for a
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comprehensive modernization of the economy based on new technologies, which is key for
reducing the costs and boosting business activity. That said the state retains its right to define
strategic areas of comprehensive development, creating the needed conditions through the use
of existing capabilities. The conditions for dynamic development of the Russian economy were
never created. No fundamental restructuring of the economy has been undertaken. Financial
speculations remain a cash flow priority. In these conditions the financial system and the
economy is a whole is much more critically vulnerable to the approaching global financial
crisis.

6. CONCLUSION

The current state of the world economy is characterized by an extremely low rate of
development of countries that define the directions of innovation-oriented cash flows that
perform structural changes of the real sector. The current situation is largely a matter of a
growing trend to the financial systems’ isolation from the real sector of the economy and
increasing amounts of financial capital, which predetermines the conditions of a new financial
crisis to take shape at a faster pace. Without prompt and effective regulatory measures directed
to curb this negative trend even the consequences of the 2007 financial crisis may seem
insignificant in comparison.
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ABSTRACT

The article contains data on the chemical composition of snow, indicators of man-made load
on the sites in the South-Western Administrative District of Moscow. In the samples of snow,
such indicators as the content of ions of chlorine, potassium, calcium, magnesium, and sodium
were analyzed. These indicators are of interest because they are components of anti-ice
reagents (AIR) and are able to have a negative impact on the environment. In the course of the
study, at all points, there was a significant excess of the content of the AIR components in the
snow water compared to their content in the background.

Keywords: Anti-ice reagents, chlorides, urban environment, snow cover monitoring

1. INTRODUCTION

The city is an ecosystem that is formed under the influence of natural and anthropogenic factors.
To maintain the stability of the urban ecosystem, the harmonious existence of the
aforementioned factors is important. The favorable state of the urban environment contributes
to the preservation of the health of the population of the country. In Russian cities, given the
severity of the climate, there is a need for the processing of sites by the Urboecosystem with
anti-ice reagents (AIR). AIRs exacerbate the complex ecological situation in the city, with a
systematic negative impact on the components of the natural environment (Dryabzhinsky,
Zubkova, 2017). Large-scale application of technical salt in the 70s - 90s of the XX century
was one of the acute environmental problems of Moscow and other large cities of Russia
(Chudakova, 2006). AIR are chemically active substances, adversely affecting the health of
citizens, contributing to the corrosion of metal structures, destroying buildings and historical
monuments (Nikiforova et al, 2014). It is known that the snow cover accumulates a significant
part of atmospheric pollutants; it is a reliable indicator of anthropogenic impact on the
environment. The study of the snow cover makes it possible to compile a picture of the spatial
distribution of chemical elements and to estimate the intensity of the influence of pollution
sources in winter, during the period of one snowfall and during the whole period of snow lying.
At the same time, based on the results of constant monitoring of the snow cover, it is possible
to detect not only the spatio-temporal patterns of the distribution of elements, but also to
discover new center of contamination, to determine the tendency in changing the quality of the
environment (Vasilenko, 1985). In the world and national practice, environmental protection
and human health are topical tasks. In this regard, scientific research is being conducted, aimed
at developing and improving technologies for the use of anti-ice reagents (Rusakov and
Rachmanin, 2004). The most common way to combat winter ice on the roads is currently the
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treatment of the road surface with chemical reagents (Fedorova, 2000). Two types of measures
are based on existing methods of combating icing: 1) removing the layer of ice or snow that has
already formed, 2) increasing the coefficient of adhesion to the coating (Podolsky et al, 2000).
In general, the fight against winter slipperiness is conducted by chemical and frictional
methods. The first method assumes complete melting of snow-ice deposits; to do this chemical
antifoaming substances are distributed.

The second method uses cold or hot materials that reduce slipperiness, which, being fixed on
the surface of snow-ice deposits, temporarily increase the coefficient of adhesion of the wheels
of the car (Vasiliev and Sidenko, 1990). In Russia, anti-icing salts were first used in 1966:
sodium and calcium chlorides were added to the sand. Until the mid-60-ies in the territory of
our country the use of pure salts (without the addition of impurities) on the roads almost did
not practice. In winter, only friction materials were used in a mixture with or without salt, which
did not sufficiently increase the adhesion coefficient (Nikolaeva et al., 1998). At present, as the
analysis of data from literature sources shows, there are practically no environmentally friendly
anti-icicle reagents. The most environmentally hazardous component of AIR is technical
sodium chloride or technical salt, the systematic use of which leads to salinization of the soil,
affects the soil microflora, causing its death, reduction of species diversity, thus violating the
process of soil breathing (Vorontsova, 2013). In Moscow, for example, AIR are represented
mainly by a chloride group - reagents based on calcium, magnesium, sodium, potassium
chlorides, and also their mixtures in various combinations, and usually, not less than 93% of
the technical table salt (Nikiforova et al. ., 2014). However, the toxicity of anti-icicle reagents
is mainly manifested in their unregulated distribution, which in connection with a number of
indicators (sharp climate changes, thickness of the ice layer, "lumpy dispersion™) is manifested
in most Russian cities (Vorontsova, 2013).

1.1. Receipt of heavy metals with snow water

Due to the active industrial and household activities of the population, technogenic streams of
matter are formed in the cities, leading to contamination of the territory. The pollution of the
environment can be caused by inorganic and organic toxicants. In the group of inorganic
toxicants, heavy metals (HM) occupy a special place, which occupy one of the leading positions
in the priority list of pollutants (Vorontsov, 2013). The greatest danger for the city population
is represented by xenobiotic of techno genic origin, which has high toxicity. Superecotoxicants
are dangerous not only for the present, but also for future generations, since they are able to
accumulate in living organisms, to be transmitted along trophic chains (Dryabzhinsky et al.,
2017a). The effect of chemical elements is determined by the concentration interval at which a
normal reaction of metabolic processes is possible. In accordance with the theory of threshold
concentrations, V.V. Kovalsky (1982), the organism can regulate functions only under certain
conditions of variability of the geochemical environment. With insufficient intake of chemical
elements into the body or with their excessive intake, the function of homeostatic regulation is
violated, which leads to the appearance of mutations and a possible change in the hereditary
nature of the organism. Heavy metals usually accumulate in the human body together, and they
can both enhance (synergism) and reduce (antagonism) the effect of each other on the organism.
An example of synergism may be that the toxicity of the lead ion is aggravated by a lack of
calcium ion. The toxicity of heavy metals depends on their forms of being in the environment,
the most dangerous are the organometallic compounds. The presence of heavy metals in the
human body causes a variety of painful syndromes and provokes a number of complex diseases.
In addition, the effect of chemicals is often manifested against the background of existing
diseases, provoking their aggravation or contributing to the development of the pathology of
the system where pre-pathological changes already existed (Trofimov and Zilling, 2002).
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1.2. Effect of the chemical composition of snow on vegetation cover

The chemical composition of snow is not the last factor affecting the state of the vegetation
cover. Heavy metals pose a great danger to plants growing in the urban environment.
Vegetation is an important part of the urban environment. Due to the large evaporation capacity,
the vegetation increase the relative humidity of the air, thereby forming areas with a cooler
microclimate for human perception. The increased gas content and dustiness of the urban
environment, the features of the temperature and water regimes, soil contamination, and
additional illumination of plants at night, mechanical damage and intensive use of urban
plantations have a negative impact on plants and lead to disruption in their metabolic processes,
cessation of growth, decrease in viability and resistance to various diseases. As a result, the
aesthetic and sanitary-hygienic role of the green plantings of the city becomes ineffective
(Fedorova, 2000). In the city, green plantations are exposed to two main types of man-caused
impact: chronic or gradually increasing pollution and sudden (shock) impact of threshold
concentrations of harmful substances. The first type, chronic, should include the effects of
pollutants, heavy metals and other technogenic pollutants of industrial origin and emissions of
motor vehicles. Gradually increasing effect of harmful substances in the atmosphere and soil
of the plant is experienced for 15-20 years. The second type of damage is the sudden release of
gaseous substances of various origin, as well as the sudden effect of climatic factors (frost,
overheating) (Shevyakova et al., 2000). The entry of chemical elements and their compounds
into plants occurs in several ways: through aerosol precipitation from the air on the leaf blade
and through the root system. It is established that the chemical composition of plants is largely
determined by soil. However, there is no direct relationship between the content of heavy metals
in the soil and their absorption by the plant, since plants have the ability to selectively absorb
elements from the soil, depending on the needs of the internal environment of the organism.
Thus, in the conditions of anthropogenic environment, most of the HM enters the plants by an
aerogenic route. In this case, the structure and size of the leaves is important (Fedorova, 2000).
When contaminating plants, their biochemical properties first change, then physiological
changes appear, and as a consequence the morphostructure of plants changes. To biochemical
changes that arise under the action of HM can be attributed to a decrease in the content of
ascorbic acid, nucleic acids, proteins, cellulose, chlorophyll, a decrease in the ability to release
phytoncides, etc. Physiological changes include: a violation of the water regime, the synthesis
of certain secondary metabolites, the exchange of carbohydrates, proteins, fats; a change in the
permeability of cell membranes, and also photosynthetic and respiratory processes in plants are
suppressed. All this is reflected in the aging of vegetation in cities, premature yellowing and
fall of leaves, the formation of necrotic spots and blisters on sheets, the reduction and thickening
of leaf blades. The number of affected and drying plants is increasing. The most dangerous for
plants HM include cobalt, chromium, copper, lead, zinc, cadmium and mercury. When the soil
cover is contaminated with copper, zinc and lead salts, complete dying of plants is often
observed (Zekan et al., 2002) (Fedorova, 2000). The degree of damage to the plant depends on
the concentrations of HM and their duration of exposure. At insignificant concentrations of HM
in the organism of plants, mechanisms of adaptation are triggered. At high concentrations of
HM in plants, a metabolic disorder occurs, caused by an increase in the active forms of oxygen
and the destruction of biomolecules (Vorontsova, 2013). In this study, the state of the grass
cover on lawns under the influence of AIR was analyzed, taking into account the chemical
composition of the snow. As noted above, AIR in large quantities have a negative impact on
the environment, and the components of AIR deteriorate the human condition. The purpose of
this study is to determine the environmental burden on urban areas in the context of the AIR
application of the South-Western Administrative District of Moscow.
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2. METHODS AND MATERIALS

The research was carried out in the conditions of 2016 - 2017, during the period of the greatest
accumulation of the general water reserve in the snow cover on the sites located in the territory
of the South-Western Administrative District of Moscow. For the sampling, plastic pipes were
used, and then the samples were placed in safe-bags, which were numbered. Samples were
selected by combining a series of point samples taken at elementary sites that do not differ
sharply with the best or worst state of the total mass of snow during a primary visual inspection,
on a spatial basis, evenly at regular intervals. The stage of preliminary treatment of the samples
consisted in melting the snow at room temperature, followed by its separation into liquid and
solid phases by filtration. In this study, the liquid phase was analyzed. Prior to filtration, the
snow samples were stored in the frozen state. The analysis of thawed water was carried out in
accordance with the methods of the environmental regulatory document of the federal level
(ERD F) 14.1: 2: 4.140-98, ERD F 14.1: 2: 4.139-98, ERD F 14.1: 2.96-97, ERD F 14.1: 2:
4.95-97, ERD F 14.1: 2: 4.138-98.

In the samples of snow, such indicators as the content of ions of chlorine, potassium, calcium,
magnesium, and sodium were analyzed. Also in the conditions of 2017, the content of zinc,
lead, copper, cadmium, chromium was analyzed in snow water. These indicators are of interest,
since they are the main components of the AIR and can have a negative impact on the
environment. In the conditions of 2016, as the background sites, we selected sites with the
lowest content of the elements under investigation in the snow water, in 2017 — Specially
Protected Natural Territory (SPNT). This made it possible to calculate the concentration
coefficient of pollutants in the analyzed territory. For the analysis of the projective cover and
the density of shoots, lawns located on the study sites at the following addresses were chosen:
Generala Tyuleneva St., 5, building 1 (plot number 1); Academician Glushko St., 12 (plot
number 2); Koktebelskaya St., 8 (plot number 3). These plots are located near roads with
equally low traffic. The research was conducted in April-May 2017.

3. RESULTS

As the results of the research showed, the content of the elements varied significantly depending
on the location of the snow sampling, which is caused both by the intensity of the AIR used
and by the unevenness of their application (Driabzhinsky et al, 2017b). In accordance with the
recommendations for assessing the level of snow contamination, the results of the analysis of
snow samples were interpreted by comparison with background indicators, with the
determination of elemental Kc (concentration coefficient) and total Zc parameters (total
concentration coefficient) (figures - 1,2,3) (Dmitrenko , 2014). In general, considering the
average contents of the studied elements of the AIR in the upper layer of the snow cover, we
can state a high level of contamination of snow water, especially at the sites closest to the road
(tables 1-2).

Figure following on the next page
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Figure 1: Assessments of the state of the snow cover on the site of Academician Glushko St.,
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Under the conditions of 2017, there was a significant excess of background concentrations for
chlorine, calcium and sodium in all the study sites. Excess potassium is less significant, the
smallest excess of the background is 3 times, the largest - 6 times. Content of magnesium in
snow water on the sites of Academician Glushko St., 12 and Generala Tyuleneva St., 5, building
1 corresponds to the background content, but on the site of Koktebelskaya St, 8 recorded an
excess of 3.7 times.

Table 1: Content of components of AIR in snow water under conditions of 2016

Table 2: Content of AIR components in snow water under conditions of 2017

The most polluted site in 2016 and in 2017 is the site located at Academician Glushko St., 12.
When comparing the data obtained in two years, a positive trend is set to reduce the content of
AIR components on the contaminated sites on the street Academician Glushko, 12. The content
of potassium decreased more than 7 times, chlorine 1.5 times, magnesium more than 4 times,
sodium 1.6 times. It is important to note that in the remaining areas there is a negative tendency
to increase the content of the elements under study. A significant increase in the content of
chloride, calcium, and sodium in snow water has been recorded (Figures 4-6) .
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Figure 6: The content of components of AIR in the snow water on the site of Generala
Tyuleneva St., 5, building 1.
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On the investigated sites both in the conditions of 2016 and 2017, The highest concentration is
attained, reaching respectively by chlorine - 8940 and 5824; Calcium - 664 and 742; Sodium -
4600 and 2833 mg/dm3, which not only exceeded the background values, but also maximum
permissible concentration (MPC) for water at 26 and 17 times (MPC = 350 mg/dm?3), calcium
in 3,7 and 4 (MPC = 180 mg/dm3), sodium at 23 and 14 times (MPC = 200 mg/dm?3)
respectively (Mosecomonitoring, MPC). In the conditions of 2017, the content of heavy metals
was analyzed in snow water. The results obtained are shown in Figure 7. In the sites studied,
the greatest intake of lead, copper, cadmium and chromium is observed at the address:
Academician Glushko St., 12. On the site of Generala Tyuleneva St. recorded zinc content of
0,042mg/dm3, which is more than 4 times higher than the background indicator
(Dryabzhinsky, Zubkova, 2017).

Koktebelskaya St., 8. |

Academician Glushko St., 12. |

content

Generala Tyuleneva St, 5, building 1. |

0,02 0,03 0,04 0,05

0] 0,01 B A E )

Figure 7: Content of heavy metals in snow water.

4. PROJECTIVE COVERAGE ANALYSIS
The state of the grass cover on the lawns is uneven. The data obtained demonstrate the
discreteness of the vegetation cover in the investigated areas (Table 3).

Table following on the next page
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Table 3: Characteristics of vegetation cover

Number of shoots per 100 cm? Total projective coverage,%
1 2 3 1 2 3
Zone 0-0,5 m from asphalt

2017 3+1 10+2 7+1 35 70 50
Zone 1-15m

2017 8+1 14+3 11+2 75 90 65
Zone 3-3.5m

2017 11+2 18+3 14+2 90 95 80

The studied lawns were found to be slightly contaminated with marble chips used to combat
winter slipperiness in combined anti-ice reagents. On the lawn at Generala Tyuleneva St., 5,
building 1 (plot number 1) found uniform single clumps of marble chips in the 0-0.5 m zone
from the asphalt. On the 0-0.5 m zone from the asphalt at the address: Academician Glushko
St., 12 (plot number 2) also found uneven clumps of marble chips, but a little more than in the
plot number 1. At the address Koktebelskaya St., 8 (plot number 3) marble crumb was found
in the zone 3-3.5 m from the road, in close proximity to the pedestrian sidewalk. Such uneven
distribution of zones contaminated with marble chips may be due to the fact that in sections 1
and 2 snow and ice masses from the road were stored on a lawn in close proximity to the border
of the lawn-road. On plot number 1 between the road and the 0-0.5 m zone there is a pedestrian
pavement which was treated with combined anti-ice reagents in winter and, most likely, after
clearing the sidewalk, the snow was thrown onto the nearby lawn area, while melting leaving
the remains of marble from the sidewalk, which is confirmed by a more or less even distribution
of the remains of marble on the lawn. At plot number 3, snow and ice masses, most likely
removed from the pedestrian sidewalk treated with marble chips, were most likely to be stored
on the next stretch of lawn (3-3.5 m from the road); at the same time, the parking of vehicles
parked close to the lawn prevented snow storage from the road adjacent to the lawn, which is
confirmed by the absence of marble chips in the 0-0.5 m zone from the road. In all areas under
investigation, the projective coverage and the number of shoots increase with distance from the
road. However, at plot number 1, a small projective cover and the number of shoots in the 0-
0.5 m zone may be related to anthropogenic trampling, since the zone is located next to the
pedestrian sidewalk. Plot number 2 is marked by the largest projective cover and the number
of shoots per 100 cm? in all zones. Plot number 3 is characterized by average indicators.

5. DISCUSSION

According to the report of the Moscow Committee on the state of the environment in the city
of Moscow in 2015, there is a positive dynamics in reducing the content of chloride-ion and
sodium in snow water. In comparison with the winter season 2013-2014 in the city the
proportion of snow samples exceeding the established standards for chloride ion and sodium
content decreased in the trough portion of the road by 2 times for both components, 5 m from
the road - 3.4 and 3.3 times, respectively, at 15 m from the road - 4.5 and 3.2 times, respectively
(Report, 2015). In the trough part of the roads, exceeding the standards was detected in 28% of
the samples for chloride and sodium content in the roadside areas of Moscow, in 60% of
samples for chloride and sodium content in the courtyards of Moscow, 80% of the samples
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selected in the Troitsky and Novomoskovsk administrative districts (TaNAD) territory for
chloride and sodium content. (Report, 2015). On lawns, at a distance of 5 m from the roadway,
exceedances of standards were recorded in 17% of samples in the roadside areas of Moscow
for chloride and sodium content, 25% of samples for chlorides and 20% of samples for sodium
in domestic areas, 10% of the samples for sodium content, no excess was detected for the
chloride ion (Report, 2015). In the winter season 2015-2016 in the trough parts of roads in the
roadside areas of Moscow, the excess standards for chloride and sodium were detected in 40%
of the samples, in the courtyard territories - in 17% of the samples, in the TaNAD territories -
in 11% of the samples (Report, 2016). At a distance of 5 m from the roadway, the excess was
fixed in 32% of the samples, in the yard territories - in 7% of the samples, in the TaNAD
territories - in 8% of the samples. In 10-15 m from the roadway, the excess was fixed in 7% of
the samples for chloride and 9% of samples on sodium in the roadside territories of Moscow,
in 1% of the samples - in the territories of the TaNAD (Report, 2016). Taking into account the
data obtained during the research, it can be argued that the positive dynamics is partially
observed in the conditions of 2016-2017, in the South-Western region of Moscow. Thus, in the
conditions of 2016-2017 the content of the AIR components decreased on the site of
Academician Glushko St., 12. However, it should be noted that, despite the positive dynamics
in this area, the content of the investigated components of AIR in snow water at the other points
in question has increased significantly. When applying AIR in areas adjacent directly to the
place of their introduction, an extremely dangerous situation is created, especially on
contamination of snow water with chlorine, calcium, sodium, which can cause contamination
of adjacent environments - soil and groundwater (Dryabzhinsky et al, 2017b).
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ABSTRACT
The purpose of this article is to model a semi-structured correlation of the economic growth
with the change in the number of scientists in the world in the past and in the future based on
the empirical study of its determinants. We used the method of studying both quantitative and
qualitative correlation of the economic growth sources and the number of scientists. As a result
of this work, we established the evolutionary dependence of the growth of the number of
scientists in the world within the path of the stable development of the knowledge economy. An
analysis of the empirical base showed that the correlation of the number of scientists with the
human knowledge volume before the demographic transition is expressed as a quadratic
hyperbolic dependence over time Ns = 16-10%(2050 — T)?. We established the periods of
application of the logistic and other dependences for the approximation of the number of
scientists in the world, which allows estimating the prospects of the knowledge economy
development for the period until 2080.
The obtained results can be used to forecast the pace of the economic growth and science
development. The novelty of this work consists in revising the existing idea, according to which
the number of scientists in the world in the past was growing exponentially, and finding out
that their number largely depends on the GDP after the transition to the knowledge economy.
The main conclusion of the article is that the evolutionary (before and after the demographic
transition) dependence, built using various mathematical models on the macro level, allows
predicting the growth of the number of scientists based on the economic growth.
Keywords: prediction, number of scientists, knowledge economy, human capital, knowledge of
mankind, R & D experts, future

1. INTRODUCTION

The modern world is aspiring to the "Knowledge economy", and the role of intellectual activity
is growing rapidly. One of the indicators of such changes is that by the beginning of the 21st
century, in most countries of the world, the share of human capital (HC) in the national wealth
has reached 80% and it is growing continuously? 2 (Fig. 1).

1 Koritsky, A.V. (2013). The Impact of Human Capital on Economic Growth. Novosibirsk.
2 Korchagin, Yu.A. (2005). Russian Human Capital: A Factor of Development or Degradation? Monograph.
Voronezh.
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Fig. 1. The share of HC in the national wealth of the countries

What is the reason? First, in the past half-century, the number of higher education students has
grown 10 times in the world® % ® 8, and this growth is about twice as fast as the GDP growth’ &,
However, in the world leading economies, the share of the employees with higher education
has already reached 30% and the resource of intellectual and human capital growth due to
higher education is already approaching the point of exhaustion® 10 11 12 13

Another important and major in terms of volume resource for improvement of the specific
human capital of the countries is the growing number of scientists. It is this resource that
determines the growth of the explicit knowledge in the world, directly affecting the growth of
world gross product per capita and keeping it in an active state.

3 The Number of Students in Different Countries of the World. (n.d.). The Federal PortalProton.ru. Retrieved
August 19, 2017, from http://www.protown.ru/information/hide/3542.html

4 Borisov, 1.1., & Zapryagaev, S.A. (2000). Trends in the Development of Higher Education in the 21st Century.
Retrieved August 19, 2017, from http://www.vestnik.vsu.ru/pdf/educ/2000/01/p13-29.pdf

5 Today There Are 153 Million Students in the World. (2009, July 6). Innovative Educational Network "Eureka".
Retrieved August 19, 2017, from http://www.eurekanet.ru/ewww/promo/10407.html

6 Education at a Glance 2013: OECD Indicators. (2013). Retrieved August 19, 2017, from
http://www.oecd.org/edu/eag2013%20(eng)--FINAL%2020%20June%202013.pdf

" Maddison, A. (2010). Historical Statistics of the World Economy: 1-2008 AD. GCDC.

8 Orekhov, V.D. (2015). Forecasting the Development of Mankind, Taking into Account the Factor of Knowledge:
Monograph. Zhukovsky: MIM LINK. (p. 210).

® Psacharopoulos, G., & Patrinos, H.A. (2002). Returns to Investment in Education: A Further Update (p. 1).
World Bank.

10 Hall, R.E., & Jones, C.I. (1999). Why Do Some Countries Produce so Much More Output per Worker than
Others? The Quarterly Journal of Economics, 114(1), 83-116; Caselli, F. (2005). Accounting for Cross-Country
Income Differences. CEP Discussion Paper No. 667. Centre for Economic Performance.

11 Shultz, T. (1968). Human Capital. In International Encyclopedia of the Social Sciences (Vol. 6). New York.

12 Badinger, H., & Tondl, G. (2002). Trade, Human Capital and Innovation: The Engines of European Regional
Growth in the 1990s (p. 15). IEF Working Paper No. 42. Vienna.

13 Orekhov, V. (2016). New Approach to Assessing Contribution of Science and Education to Welfare of
Countries. Educational Researcher, 45(9), 625-635.
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The dependence of the growth of the number of scientists over time is also of great interest for
the purpose of understanding the laws governing the development of civilization in terms of
knowledge.

2. AVAILABLE DATA ON THE NUMBER OF SCIENTISTS
Let us consider how the number of scientists changed in different epochs of human
development. According to the SED, in the 17th century the number of scientists began to
double every 10-15 years. The information on the number of scientists in the world is presented
in Table 1 and in Fig. 2, which also shows the diagram of the exponent with the tenfold growth
rate over 50 years (doubling over 15 years).

Ns= 10(T-1650)/50 (l)

Table 1. The number of scientists in the world

Time Scientists, Time, Scientists,
thd. year thd.
At the turn of the 18th-19th centuries 1° ~1 19756 4,900
In the middle of the 19th century 10 2002 5,800
In 1900 100 2007 7,100

It can be seen that the information about the number of scientists, represented in Table 1, is
fairly well approximated by the exponent before 1970. But this dependence means that by the
time of the establishment of the French Academy of Sciences in 1666 there had been only two
scientists in the world. Such a small number of scientists in the past also does not agree with
the existence of the ancient science and the scientists of the Renaissance. Apparently, this
disagreement lies in whom to consider as scientists. Whereas the scientists are the people
engaged in research and development (R & D), i.e. in creation of knowledge and in
development of new products and technologies based on them, then their number should be
logically correlated with the volume of knowledge of mankind and the complexity of the
products created.

100.000.000 1~ —e—Data on the number of
scientists o
10.000.000 | —=—Exponent, doubling over J/
15 years /
1.000.000 o
PUPEPSY

100.000 /
10.000 /

1.000

1800 1825 1850 1875 1900 1925 1950 1975 2000 2025 2050

Fig. 2. Models of the number of scientists in the world

14 Soviet Encyclopedic Dictionary. (1987). Moscow.

15 Features of Modern Science. (n.d.). Scientific-Informational Journal "Biofile". Retrieved August 19, 2017,
from http://biofile.ru/his/2038.html

16 The USSR in Figures in 1975. (1976). Moscow.
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3. THE CONNECTION BETWEEN THE GROWTH IN THE NUMBER OF
SCIENTISTS AND THE VOLUME OF KNOWLEDGE OF PEOPLE

According to S.P. Kapitsa, the development of mankind "is determined by the mechanism of
reproduction and dissemination of the generalized information on a scale of humanity"’. In
this paper, we will proceed from the hypothesis that the most fundamental factor affecting the
growth and development of the mankind is the volume of accumulated knowledge, especially
the obvious ones.

Since people are the creators and the carriers of knowledge, there seems to be a dependence of
the amount of knowledge on the number of people in the world, the number of which till 1960
(the beginning of the demographic transition) can be expressed by hyperbole (2)28:

N=C/(T1-T) (2

In the formula (2) T is the time, measured in years, C ~ 180 bin. is a constant with the dimension
of [pers.cyear], and T1 = 2025 is the date of singularity.

Since, approximately until 1960, most part of the codified information was stored on paper
carriers, it is natural that the amount of knowledge during this period is related to the volume
of books published. To determine the volume of world knowledge as the reference points, the
data on the volume of books, pamphlets and newspapers in the Library of Congress can be used,
which in 1960 amounted to about 14.5 million books and brochures, in 2000 it was equal to 30
million, and in 2012 — to 35.8 %2021 Although not all the knowledge of the world is stored in
the Library of Congress, currently, it is the largest repository in the world. Moreover, it contains
the duplicates.

Therefore, with some approximation, the amount of storage in it can be taken as the knowledge
of mankind. In order to emphasize the difference between the knowledge and the information
for measuring the volume of knowledge, the concept of a "conditional book™ (CB) which is
equal in volume to a book that, when digitized, will have a volume of 1 MB, is used herein. In
these units, the storage capacity of the Library of Congress will be: 18 million CB in 2000, two
times less or 9 million CB in 1960, 21.5 million CB in 2012.

The Alexandrian Library, containing from 100,000 to 700,000 volumes in its repositories,
which was created around 300 BC, is chosen as the fourth reference point?2. Let us assume that
the size of these volumes is equal to one fifth of the conditional book. Although the Alexandrian
Library did not contain the knowledge of all mankind, it was close to it, so we will take the
amount of knowledge stored in this library for all the knowledge of the world as of that time —
80 thousand CB.

17 Kapitsa, S.P. (2012). Paradoxes of Growth: The Laws of the Global Development of Mankind (p. 49). Moscow.

18 Foerster, H. von, Mora, P., & Amiot, L. (1960). Doomsday: Friday, 13 November, A.D. 2026. Science, 132, 1291-

1295.

19 Ushakov, K. (2007). The Repository of Eternity. CIO, 7.

20 The Library of Congress. (2012). Wikipedia. Retrieved August 19, 2017, from http://ru.wikipedia.org/wiki

21 General Information — About the Library (Library of Congress). (2012). Retrieved August 19, 2017, from
http://www.loc.gov/about/general-information

22 Soviet Encyclopedic Dictionary. (1987). Moscow.
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As the last point, the time of beginning of origination of the mankind is taken —about 1.6 million
years ago, when the number of people was equal to No ~ 100 thd. ?3. The volume of the neural
memory of one individual, the degree of development of which exceeds the chimpanzee, but
less than the degree of development of a modern man, ~ 20 CB?* is taken as the volume of
knowledge of the mankind at this time. The obtained estimates of the volume of knowledge and
their relation to the growth of the mankind are presented in Table 2. As can be seen from this
table, the volume of knowledge (Z) per person varies relatively slowly over time.

Table 2. The volume of knowledge of the mankind

No. Year from | Population Volume of |Knowledge
Source the of the Earth, | knowledge, CB per
beginning min. thd. CB thousand
of AD. people
1. The Library of Congress 2012 7,000 21,500 3.07
2. The Library of Congress 2000 6,000 18,000 3.00
3. The Library of Congress 1960 3,077 9,000 2.92
4. The Alexandrian Library -300 86 80 0.93
5. Origination of the mankind -1600000 0.1 0.02 0.20

Thus, the main parameter influencing the volume of knowledge of the mankind Z is the number
of people Z ~ N. Accordingly, to approximate the global volume of knowledge, the formula of
the type of hyperbola can be used?:

Z ~1.5-10%(T1-T)L% 3)

The formula (4) is true in the period of hyperbolic growth of the mankind (before 1960). Using
the formula (2), the expression for the volume of knowledge, which is also true for the period
of the demographic transition, can be obtained?®:

Z ~ Zo*(N/No)-25 = 20+(N/No)-25 ()

The derived formulas for the volume of knowledge of the mankind (3), (4) are the estimates of
the order of magnitude, but they show that the amount of knowledge depends mainly on the
number of people and, respectively, on time in the period of hyperbolic growth. In addition,
there is also an indicator linking the growth of the volume of knowledge with the improvement
of the human brain, since it is clear from formulas (3), (4) that the amount of knowledge grows
not in proportion to the number of people, but more rapidly — in the degree of 1.25.

Since the main factor determining the volume of knowledge is the number of people, and the
periods between the technological revolutions in recent times are equal to 20-30 years, the delay
for the time of growing-up of the people up to the working age should also be taken into account
in the formulas (3, 4)

23 Kapitsa, S.P. (2012). Paradoxes of Growth: The Laws of the Global Development of Mankind (p. 49). Moscow.

24 Anisimov V.A. (2006). On the Complexity Increase Law. Retrieved August 19, 2017, from
www.yugzone.ru/articles/438

25 Orekhov, V.D. (2015). Forecasting the Development of Mankind, Taking into Account the Factor of

Knowledge: Monograph. Zhukovsky: MIM LINK. (p. 210).

2 1hidem.
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In the first approximation, this can be done using the value of the number of people 25 years
earlier — N (T-25) in the formulas (3, 4) and, correspondingly, increasing the numerical
coefficient by about 1.5 times. In this case, they acquire the following form, where T, = 2050:

Z ~2.25:10%(T-T)1% (5)
Z ~30+(N(T-25)/No)1-% (6)

The comparison of the approximate formulas (3) and (5) for the volume of knowledge, as well
as the reference points from Table 2 for the last century, are shown in Fig. 3. It can be seen that
the formula (5) approximates the reference points much better than the formula (3) at the
beginning of the demographic transition.

Assuming that there is an unambiguous connection between the creation of new knowledge and
the number of scientists and developers, it is possible to estimate their number Ns. The annual
increase in knowledge AZ can be estimated by the differentiating equation (3):

dZ(T)/dT = K/(T2-T)??, (7

As noted above, the performance of knowledge creation increases more rapidly than the
number of people (2), proportionally to the hyperbole in the degree of 0.25, therefore when
determining the number of scientists, it is necessary to adjust the formula (7) for the labor
performance growth and to obtain the expression for the growth of the number of R & D
workers in time:

Ns = A/(T2-T)? (8)
where A = 16-10°%7,

N1 T T T 7
—o—Z,mln. CB (T, =2050) /
25 -

[ —=—Z,min. CB (T, =2025) // /

20 - —*Z,min. CB ref. points A
/_/ )//‘
/

15 /-//

10 ye __.ﬁd;:'r/"'
.5—-.—

1950 1960 1970 1980 1990 2000 2010 2020

Fig. 3. The comparison of the approximate formulas (3) and (5)

According to this dependence, in_the Renaissance there were 60 thousand experts in the sphere
of R & D in the world, in the Antiquity —about 3,000, in the times of ancient Egypt — more than
600, in the megalithic era ~ 100, 1 1d the first R & D expert appeared about 120 thousand years
ago. This number of R & D experts is better than the corresponding complexity of products and
structures created in historical times, than according to the exponent.

27 Orekhov, V.D. (2015). Forecasting the Development of Mankind, Taking into Account the Factor of
Knowledge: Monograph. Zhukovsky: MIM LINK. (p. 210).
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4. FORECASTING THE NUMBER OF SCIENTISTS AFTER 1960
In order to prolong this dependence for a period after 1960, the approach for transformation of
the exponential dependence into a logistic one is used. By differentiating the equation (8), the
following can be obtained

dNs/dT = -2 A/(T2—T)*=-2Ns/(T2-T) 9

Hence, a differential equation for the number of scientists (10) in the period of hyperbolic
growth of the number of people is obtained.

(1/Ns) dNs= — 2dT/(T2 -T) (10)

In order to eliminate the infinite growth of the hyperbola (8) and to bring this equation to a type
analogous to the logistic one (with respect to the hyperbola), it is required to add a limiting
factor of the type (Ns/Nmax — 1) on the right-hand side of equation (10) and the following
equation can be obtained (11):

(1/Ns) dNs = —2(1 — Ns/Nmax)d T/(T2 -T) (12)
This equation can be transformed to the form (12), where X = Ns/Nmax:

(/X)) dX + (1/(1 = X)) dX =—2dT/(T2-T) (12)
Let us integrate the equation (12) and reduce it to the form (13):

Ns = Nmax /(1 + (Nmax/A)«(T2 — T)?). (13)

At T — — oo, the value Ns — A/(T2 — T)?2 — 0, which corresponds to the data in Table 1, and at
T — T2 = 2050, the value Ns — Nmax, that is, it is limited, as in the logistic curve.

In order for the theoretical curve to agree well with the data on the current number of scientists,
the constant coefficients in the equation (3) should have approximately the following values
Nmax = 32-10%, A = 16:10°. The corresponding curve is shown in Fig. 2 (hereinafter referred to
as the "quadratic logistic hyperbola™). Unlike the equation (8), the curve (13) does not tend to
infinity and does not exceed Nmax = 32-10°. The drawback of this curve (3) is that in 2050 it
reaches a maximum and then decreases, which hardly reflects the growth in the number of
scientists in the future.

5.0THER OPTIONS FOR PREDICTING THE NUMBER OF SCIENTISTS

Let us consider other options for predicting the growth in the number of scientists in the future.
Fig. 4 shows the diagrams of the growth in the number of R & D experts according to the
quadratic logistic hyperbole (13) and the logistic dependence (14)? (To = 1900, No = 0.1 min.,
Nmax = 32 min., C = 24 years), which is the solution to the differential equation (15).

N(T) = No exp(T/C)/(L + (No/Nmax) (exp(T/C) — 1)) (14)
dN/dT = (N/C) (L — N/Nrmax) (15)

The forecast of the number of R & D experts according to the scientific paper?® (triangular
points) taking into account the prevailing tendencies of their number growth in the largest
economies of the world up to 2100, is also presented there.

28 | ogistic Equation. (2016). Wikipedia. Retrieved August 19, 2017, from https://ru.wikipedia.org/wiki
29 Orekhov, V.D. (2015). Forecasting the Development of Mankind, Taking into Account the Factor of
Knowledge: Monograph. Zhukovsky: MIM LINK. (p. 210).
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According to this forecast, the number of R & D experts is approximately expressed by the
dependence:

Ns= 3.7 + 0.09 (T — 1980) + 0.001(T — 1980) (16)

It can be seen that the logistic curve (the initial exponent of which doubles in C In2 =24
In2 =~ 17 years) is the closest to the current data on the number of R & D experts and to the
forecast values.

The logistical quadratic hyperbola (13) grows much faster after 2015 than forecasted (16). The
point corresponding to 1975 should not be taken into account, primarily because it corresponds
to the existence of the USSR and the CMEA, and in these countries the number scientists
sharply decreased after 1990.

30

I I
¢ Data on the number of R & D ./
o5 |- experts in the world / e
—=— |_ogistic curve (C=24, Nmax=32) y 4
&
20 T "
—= —Logistic sq. hyperbole ,x"
15 +— 4
--A=--Forecast of the number of R &
10 +— D experts in the world (16)
N
0 S Gum S==® =O=O=0= 8=

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

Fig. 4. Different models of the number of R & D experts in the world.

6. THE GROWTH IN THE NUMBER OF SCIENTISTS AND THE WORLD'S GROSS
PRODUCT.
The problem is: why did the growth in the number of R & D experts seem to correspond to a
quadratic hyperbola before the demographic transition, and is recently closer to logistic
dependence?

Note that the growth of the world GDP for the last millennium according to A.V. Korotaev and
D.A. Khalturina® corresponded approximately to the square of the number of the mankind, and
taking into account the H. Foerster equation (2)! the value of GDP by PPP (in trillions USD as
of 1990) is described by a quadratic hyperbola.

%0 Khalturina, D.A., & Korotaev, A.V. (Eds.). (2010). System Monitoring: Global and Regional Development (p.
50). Moscow: LIBROKOM.

31 Foerster, H. von, Mora, P., & Amiot, L. (1960). Doomsday: Friday, 13 November, A.D. 2026. Science, 132,
1291-1295.
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Fig. 5 represents a comparison of GDP by PPP values according to A. Maddison®? in the period
1400-2000 with a quadratic hyperbola of the type (17), from which it can be seen that they are
in good agreement.

G=0.12 + 28000/(2020 — T)? (17)
100 | | | |
e GDP PPP (in trillions USD as of 1990)
10 -—  —Quadratic hyperbola -
o
1000 1200 1400 1600 1800 2000

Fig. 5. Quadratic hyperbole as a model of world GDP growth

However, with the approach to 2000, the actual GDP growth begins to lag behind the quadratic
hyperbola (17), which is natural, since it has a singularity in 2020. During this period, the
dependence of the GDP growth on time becomes approximately exponential, as can be seen
from ngg. 6. The forecast of GDP*? by PPP in 2030 and 2050 is given here according to the
article®*.

GDP PPP (in trillions USD as of 1990)

256
e

128 ~

/

64 ]

32

16

8

2]

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Fig. 6. Quadratic hyperbole as a model of world GDP growth

32 Maddison, A. (2010). Historical Statistics of the World Economy: 1-2008 AD. GCDC.

% 1bidem.

3 Hawksworth, J., & Chan, D. (2013). World in 2050. The BRICs and Beyond: Prospects, Challenges and
Opportunities. PricewaterhouseCoopers.
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Thus, it can be declared that the number of scientists (Ns) is approximately proportional to
world GDP (Ns~ G). This is quite logical, since it is clear that the number of R & D experts
depends significantly on the possibilities of financial support of the scientific activity.

On the other hand, the increase in the number of R & D experts leads to the increase in
knowledge and, accordingly, to the GDP growth, so these two values are interdependent. The
ratio of the number of scientists in the world and the world GDP (Ns/G) in the period 1995-
2010 is shown in Fig. 7, 8. It can be seen that they grow at about the same rate, but there is a
tendency to reduction in the number of scientists per billion dollars of GDP, especially in the
initial period, due to a sharp decrease in the number of scientists in the USSR and Eastern
Europe.

80 | —e—=Scientists in the world, hundreds of thousands
~#-GDP PPP (in trillions USD as of 1990)

70

60

50 Lo H/

40

30

1995 2000 2005 2010

Fig.7. The growth in the number of scientists and GDP in the world

It is interesting that during this period the GDP per capita in the world grew rapidly. Having
considered the information on the value of Ns/G versus GDP per capita (G/N), a rather
paradoxical dependence can be observed (Fig. 9): the number of scientists decreases with the
growth of GDP per capita, although, as a rule, the richer countries are able to pay more attention
to science.

Probably, this is due to the fact that GDP grew very rapidly in this local period, and the growth
in the number of scientists either lagged behind GDP growth in some countries (developing
countries) or it had been high enough already in other (developed) countries.

The dynamics of the number of scientists were also affected by the competitive strategies for
the development of the science in various countries. To assess these factors, Fig. 10 shows the

ratio of NS/G in various countries, depending on GDP per capita (herein GDP PPP in USD as
of 1990).

Figure following on the next page
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Fig. 8. The number of scientists per billion dollars (NS/G) in the world
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Fig. 9. Ns/G ratio depending on G/N (USD as of 1990)

It is evident that the NS/G number in the USA remains at a stable level of about 120 people per
billion USD, which is enough to preserve the world scientific leadership. In China, the NS/G
remains roughly constant at the level of 150-160. Germany, Britain and Canada maintain this
ratio at the level of 170, despite a marked increase in GDP per capita.

The number of R & D experts in Russia has sharply decreased, but it is still much larger than
in other countries. The NS/G number in India and Indonesia is decreasing, although the GDP
per capita in these countries is the lowest. NS/G slightly decreased in Japan. Only South Korea
shows a significant increase in this parameter, which already almost twice exceeds the level of
the USA.
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The number of R&D experts per bin. USD of GDP by PPP
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Fig. 10. Dependence of Ns/G on G/N in various countries

Thus, it is clear that the dynamics of the number of R & D experts in various countries is
situational in nature and relatively little depends on GDP per capita. The dominant parameter
is the GDP growth by PPP.
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ABSTRACT
Some aspects and applications of kinetic exchange models in economics and sociology are
considered. Several examples that display different dynamics are studied. The application of
statistical mechanics to the fields of economics and sociology turns out to be rather useful for
the study of such phenomena as opinion dynamics. In the present work, we present several
developments and numerical calculations within the Lalua, Chakrabarti, Chakraborty and
Chakrabarti (LCCC) model, the generalized LCCC model and the discrete LCCC model. The
results obtained strengthen the conclusion that such models might help us to understand many
real-life economic, social and political phenomena.
Keywords: The Lalua, Chakrabarti, Chakraborty and Chakrabarti (LCCC) Model, Kinetic
Exchange Models in Economics and Sociology, Statistical Mechanics.

1. INTRODUCTION

At first glance, the laws of nature known to us may seem to be extremely diverse and chaotic.
Yet, for a long time already it has been certain knowledge that many of such laws have a
statistical origin, therefore they can be described and studied using the methods of statistical
physics. Statistical physics quickly gained popularity and became a standalone subject. This
part of theoretical physics describes in what way, observing the movement of the system’s
particles, one can acquire an aggregated picture of the development of the whole system.
Recently there was a trend towards the use of statistical physics in the cross-disciplinary fields
of study, such as economics, biology, geology, IT, informatics, etc. [3, 9]. Social systems are
one of the most rich and difficult dynamic systems, and they can be studied with the use of
standard instruments of statistical physics as well. The interest towards sociophysics appeared
in the second half of the XXth century and is further increasing [6, 2, 4, 8]. In social phenomena,
the main subjects are not particles, but individuals, to whom Buchanan in his work [1] refers as
to "social atoms." Every person interacts with a limited number of people, which, usually, is
negligibly small compared to the total number of people present in the system. Despite this, the
processes that take place in human societies can be characterized by notable global patterns.
This includes such processes of self-organization (i.e., transitions from disorder to order) as the
emergence of new languages and cultures, the consensus-building on certain important issues,
etc. Likewise, the economic system can be described as a system that consists of a large number
of firms populated by workers. The term “firm” here means the production units, each of which
is capable of producing any kind of goods and services. Any sector of the economic system,
consisting of a large number of agents, and whose interaction among themselves is dynamic,
has many common features with interacting systems of statistical physics [7].
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This research, based on real statistical data, covers some aspects of kinetic exchange models
use in economy, taking some KWEM models (Ideal gas-like Kinetic Wealth Exchange Models)
as an example, and in sociology to build models of opinions dynamics, using generalized and
discrete LCCC models proposed by Lallouache, Chakrabarti, Chakraborti and Chakrabarti [5].
The results of numerical experiments show that such models can help with the understanding
of many real economic, social and political phenomena.

2. KINETIC EXCHANGE MODELS IN ECONOMICS

If the process of trade is viewed through the kinetic theory of gases, just as the gas molecules
exchange kinetic energy among themselves, a pair of economic agents will exchange wealth,
taking into account a local preservation in any trade. Several modifications of kinetic exchange
models used in the economy were described in [5]. We particularly are interested in two
options: the model with equable saving, proposed by Chakraborti and Chakrabarti, the so-called
CC-model, and the model with distributed economy, proposed by Chatterjee, Chakrabarti and
Manna (CCM-model). So, let there be two economic agents i and j with wealth m; (t) and m; (t)
at time t. Time t changes by 1 after each trade, and the wealth of agents becomes m;(t + 1)
and m;(t + 1), respectively (Figure 1).

In the CC-model m;(t + 1) m m;(t + 1) are described by the following formulae:
my(t +1) = Amy(6) + ;| (1 = D) (mi(e) + my(©))],

my(t+1) = Amy(6) + (1 - &) [(1 = ) (my(0) + my(®))], (1)
where ¢;; is a stochastic fraction 0 < &;; < 1, which models the stochastic nature of trade, 4
is a fixed part of agent’s wealth which he keeps while interacting with other agent. A is also
referred to as a tendency towards wealth preservation, 0 < A < 1, provided that:
1. for A = 0 the market is not interacting, and the most probable wealth of the agent is 0;
2. the market is not interacting again for A = 1, when the most probable wealth of the
agent is M/N, where N is the number of economic agents, and M is their combined
wealth;
3. we have the so-called “interacting” market, when A has any non-zero value between 0
and 1. The distribution of the stationary state P(m) decreases exponentially on both
sides. It is worth noting that the most probable value for such A is a number between 0
and M/N.

QZ—=0Op %S
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Figure 1. Typical wealth exchange process [5]
In the later CMM-model it was assumed, that the tendency towards wealth preservation A has
some distribution, and the amounts of the agent’s wealth after trade is calculated by the
following formulae:
The equations (2) differ from the equations of the common CC-model, because now A depends
on the agent.

2.1. CALCULATIONS IN CC-MODEL AND CCM-MODEL

In order to conduct calculative experiments for the model with equable saving (CC-model) and
with the distributed economy (CCM-model), the programs were developed in the computer
algebra system (Maple) and in the programming system PascalABC.NET v.3.2. As a real
statistics, we used the data of the Federal State Statistics Service on annual turnover of
organizations (excluding small business entities, etc.) for 2015. As agents, two main types of
economic activity were considered, the fields of agriculture and production (see Table 1). Thus,
the number of agents is N = 2, the combined wealth is M = 111 trn. rbs and the initial wealth
of the agents is m; = 1.92 trn.rbs., m; = 70.29 trn.rbs.

The stochastic fraction epsilon is given randomly. The value of the tendency towards wealth
preservation in the CC-model is A = 0.6, in the CCM-model is 4; = 0.3 and 4; = 0.4. Pictures
2 and 3 contain the corresponding graphs.

Table 1. Turnover of organizations (legal entities) in the Russian Federation in 2015 by type
of economic activity
(table ends on the next page)

Organization turnover (excluding VAT,

N excise taxes and other similar payments) — total
Total by organizations (legal entities) - min. rbs. 111795846,6
Of these, with the main type of activity — ths. rbs.
AGRICULTURE, HUNTING AND FORESTRY 1918319598,1
FISHING, FISHERY 220182093,8
EXTRACTION OF MINERALS 11365249992,0
EXTRACTION OF FUEL AND ENERGY RESOURCES
9996034840,9
EXTRACTION OF MINERALS, EXCLUDING FUEL AND ENERGY
RESOURCES 1369215151,1
MANUFACTURING 31573571586,1
FOOD PROCESSING, INCLUDING BEVERAGES, AND TOBACCO
5081303755,3
TEXTILE AND SEWING PRODUCTION 229854905,2
LEATHER PRODUCTION, LEATHER PRODUCTS AND FOOTWEAR
PRODUCTION 44019523,4
WOODWORKING AND WOOD PRODUCTS MANUFACTURE
346918673,8
PULP AND PAPER MANUFACTURE; PUBLISHING AND POLYGRAPHIC
BUSINESS 8122930437

1 Not including subjects of small business, budget organizations, banks, insurance and other financial and credit
organizations.
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MANUFACTURE OF COKE, REFINED PETROLEUM PRODUCTS 7828899584,0
CHEMICAL INDUSTRY 2483483184,0
MANUFACTURE OF RUBBER AND PLASTIC PRODUCTS 617724795,8
MANUFACTURE OF OTHER NON-METALLIC MINERAL PRODUCTS

10749203524
METALLURGICAL PRODUCTION AND PRODUCTION OF END PRODUCTS
FROM METAL 52875298212
MACHINERY AND EQUIPMENT MANUFACTURE (excluding manufacture of
weapons and ammunition) 1333832572.8
MANUFACTURE OF ELECTRICAL EQUIPMENT, ELECTRONIC AND
OPTICAL EQUIPMENT 1641634509.5
MANUFACTURE OF VEHICLES AND TRANSPORT EQUIPMENT 3129749448,1
OTHER MANUFACTURES 541539115,1
PRODUCTION AND DISTRIBUTION OF ELECTRICITY, GAS AND WATER

8262850753,1

TOTAL TURNOVER OF MANUFACTURE ORGANIZATIONS 70290125623,5

CONSTRUCTION 3438499979,0
WHOLESALE AND RETAIL TRADE; REPAIR OF MOTOR VEHICLES,
MOTORCYCLES, HOUSEHOLD EQUIPMENT AND ITEMS OF PERSONAL
USE 371357953652
HOTELS AND RESTAURANTS 445678032,0
SECTION | TRANSPORT AND COMMUNICATIONS 10236616234,4
SECTION K REAL ESTATE TRANSACTIONS, RENTAL AND SERVICES
PROVISION 62854758525
SECTION L STATE MANAGEMENT AND SECURITY OF MILITARY
SECURITY; SOCIAL INSURANCE 16041912.6
EDUCATION 89468071,2

HEALTHCARE AND SOCIAL SERVICES

273266807,1

OTHER MUNICIPAL, SOCIAL AND PERSONAL SERVICES

534830360,2
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Figure 2. The CC-model
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Figure 2. The CCM-model

After the approximation by a power function, the Pareto tail was calculated, whose values,
taken by module, fall within the interval from 0.9 to 1.4, which is almost identical to the results
obtained by Pareto when carrying out his own calculations. The value of the exponent,
measured by Pareto for different kingdoms and countries, ranged from 1.1 to 1.7.

Let us consider another example with 18 agents, where each agent is represented by the subject
of the Russian Federation, Central Federal District [11]. The following table contains the data:

Table 2. Actual final consumption of households on the territory of the subjects of the Russian
Federation (mln. rbs.)

Ce"gias't:iifera' 40556: 3559458 | 496172 | 8895816 | 7578542 | 1317273 | 10505908 | 8935931 | 1569976
Belgorod Region 72562 | 60384 | 12178 | 211548 | 181504 | 30044 | 249922 | 212894 | 37028
Briansk Region 66675 | 56478 | 10198 | 170891 | 150466 | 20426 | 199920 | 175694 | 24227
Viadimir Region 62448 | 50559 | 11889 | 170765 | 142995 | 27771 | 202930 | 171306 | 31624
Voronezh Region 131810 | 113467 | 18343 | 329501 | 287264 | 42237 | 429336 | 378948 | 50387
lvanovo Region 43125 | 33146 | 9978 | 117888 | 96325 | 21563 | 143056 | 118857 | 24199
Kaluga Region 62188 | 51993 | 10195 | 155003 | 132449 | 22554 | 184434 | 157604 | 26831
Kostroma Region 34026 | 27603 | 6423 | 83076 | 69497 | 13579 95352 | 79463 | 15889
Kursk Region 63027 | 53179 | 9848 | 153950 | 133130 | 20820 | 183329 | 157178 | 26152
Lipetsk Region 69217 | 56033 | 13184 | 173205 | 151275 | 21930 | 211493 | 185351 | 26142
Moscow Region 558817 | 470040 | 88776 | 1520009 | 1308248 | 211762 | 1800868 | 1554992 | 245876
Oryol Region 44709 | 36570 | 8140 | 98537 | 82314 | 16224 | 115229 | 96799 | 18430
Ryazan Region 61501 | 50657 | 10845 | 152393 | 130318 | 22076 | 174197 | 148151 | 26046
Smolensk Region 60608 | 52129 | 8480 | 142222 | 122395 | 19827 | 160546 | 136644 | 23902
Tambov Region 60666 | 51501 | 9165 | 145345 | 127563 | 17782 | 170189 | 148161 | 22028
Tver Region 91699 | 78836 | 12863 | 191082 | 162472 | 28610 | 218435 | 183335 | 35100
Tula Region 83260 | 67774 | 15496 | 224102 | 192493 | 31609 | 255304 | 221296 | 34007
Yaroslavl Region 74029 | 58716 | 15313 | 172643 | 142516 | 30126 | 207434 | 171602 | 35832

241525
Moscow City 4| 2190395 | 224860 | 4683656 | 3965320 | 718336 | 5503934 | 4637657 | 866277
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Here N=18, M=46914706 mlin. rbs. (the sum according to the line 1 of the table ). Here A is
calculated precisely, based on the ratio A =M/N and is normalized with regard the condition 0<
A<1: A= 46914706/18*0,0000001=0,26.

Based on the

shown in Fig.

CC-model with calculations for 10 time units, we have the chart for all agents
3.

3500000

3000000

2500000

2000000

1500000

1000000

500000

10

w
SN
[é)]
o 4
~
[ee]
©

1 2

Figure 3. The CC-model for the data of Table 2.

The figure shows that all curves have an exponential form, as in the examples above. Now we

the cases of different A obtained from a given condition, for example, in the

Belgorod and Bryansk regions, and observe how this will affect the shape of the graphs (Fig.

will analyze
4).
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Figure 4. The CC-model for the data of Table 2 with different /.
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The rhombi mark the CC-model at A = 0.26, calculated with the precise method. Thus, the larger

A is, the high
of the model,
as a function

er the graphs are located relative to the Ox axis. However, according to the logic
A cannot be arbitrary and in reality will tend to a finite value that can be calculated
of N (the number of agents) and M (the total joint capital agents at the initial time).

Let's study another example, with the relative ratio of individual goods sales in the retail
turnover in 2015 (Russian Federation, Southern Federal District) instead of capital [11]. The

data is in the

Table 3.

Table 3. Relative ratio of individual goods sales in the retail turnover in 2015 (Russian

Federation, Southern Federal District)

Animal
and
Southern poultry Dairy Animal | Vegetable Fish and Outer Leather

Federal District meat | products fats fats Sugar seafood garments | footwear
Relative share 3 3,8 0,6 0,6 0,7 1,5 4,2 1,5
Republic of

Adygeya 1,8 3 0,4 0,4 0,6 1,1 3,7 1,2
Republic of

Kalmykia 3,9 5,2 1,5 1,5 1,1 1,3 1,4 1,8
Krasnodar

Territory 2,1 3,3 0,6 0,5 0,6 1,6 2,6 1,3
Astrakhan

Region 3,2 2,5 0,4 0,4 0,6 1,7 4,9 1,9
Volgograd

Region 3,4 4,7 0,7 0,8 1,1 1,9 3,6 1,7
Rostov Region 4,1 4,5 0,6 0,8 0,7 1,3 6,6 1,8

Here N=6, M=15,9 (the sum of line 1 entries); A=M/N=15.9/6=2.7, and it may be normalized
to the interval (0;1): 2.7/10=0.27. We build the CC-model for this value of A, as well as for

2=0.1, 2=0.3,

16

A=0.5, A=0.7, x=0.9 for 20 time units (Fig. 5-8).

14

N

12

AN

10

ANAN

AN

Figure 5. The CC-model for Table 3 data, with 2=0,27.

Note that there is no significant difference, though, the upper curve descended from the max
level 15 (in the model with A=0,27) to the level 14.
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Figure 6. The CC-model for Table 3 data, with 2=0,1.
A=0,5

Figure 7. The CC-model for Table 3 data, with 1=0,5.

The level of the lower curves has jumped, they are flatter now.

Figure following on the next page
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Figure 8. The CC-model for Table 3 data, with 1=0,8.
Note that the curves showing the dynamics of the CC process became even more flat. To
illustrate the behavior of the process depending of A, we reduce the CC-process curves to one
diagram for the VVolgograd region only.
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Figure 9. The CC-model for Table 3 data (Volgograd region only), with 2=0,27, A=0,1,
2=0,5, 2=0,8.

As for the CCM-model, the problem of choosing Ai remains open, since Ai now depend not only
on a particular agent, but also on its connection with the other agents. No agent is isolated from
the rest, so it is logical to assume that A; will depend on the total capital of all agents at the
initial time.

Then it is possible to assume that the A; can be shares of capital of individual agents. So
YN i = 1. In case of Southern Federal District the data is in Table 4 and Fig.10.
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Table 4. Calculation of A; for the CCM-model for agents in Southern Federal District,
Russian Federation

. . Sum by Normalized sum
Agent Relative ratio of sales
each agent

Republic of
Adygeya 1,8 3|1 04| 04| 06| 11| 3,7 1,2 12,2 0,13
Republic of
Kalmykia 3,9 5,2 1,5 1,5 1,1 1,3 1,4 1,8 17,7 0,18
Krasnodar
Territory 21| 33| 06| 05| 06| 16| 26| 1,3 12,6 0,13
Astrakhan
Region 32| 25| 04| 04| O6| 1,7| 49 1,9 15,6 0,16
Volgograd
Region 34| 47| 07| 08| 11| 19| 36| 1,7 17,9 0,19
Rostov Region 41| 45| o6 08| 0,7| 13| 6,6 | 1,8 20,4 0,21

Total 96,4 1
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Figure 10. The CCM-model for Table 4, with normalized Ai.

The main difference from the CC-model lies is the initial increase of the agents’ sales ratio,
with subsequent decline. The CCM-model is more sensitive to initial oscillations due to the
difference of Ai.

It is worth pointing out that in every picture regarding the Russian Federation agents, the graphs
decline exponentially and tend to 0. This might possibly indicate the ineffectiveness of the
economy, regarding the grave crisis in Russia.

3. KINETIC EXCHANGE MODELS IN SOCIOLOGY

As it was pointed out earlier, the use of statistical physics methods when describing social
phenomena rose great interest in the scientific community in the end of the XXth century. Yet,
even Auguste Comte mentioned the study of the laws of society. In his work, dated 1842, he
introduced the term “social physics”. However, people are not atoms; hence, a precise
mathematical language description of the processes of their interaction is a difficult, but
therefore more interesting task. Scientists have been working on the idea of applying physical
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methods to social phenomena studies for many years: attempts (unsuccessful ones, by the way)
include tables of mortality, models of aging and retirement, traffic jams models, etc. Of
particular interest are the models of the dynamics of opinions. The majority of the opinions
simulations are based on voting models. They check whether the opinions, randomly distributed
in the first place, converge on one ("consensus"), two ("polarization™) or more
(“fragmentation™) opinions. In [5], the authors proposed a completely different point of view
on the modeling of dynamics of public opinion. These models are named after Lallouache,
Chakrabarti, Chakraborti and Chakrabarti and are called LCCC-models. The opinions dynamics
can be described in the model as follows. Let there be two interacting individuals i and j, who
at any time t are assigned the values of the opinions o;(t) € [-1;1] u 0;(t) € [-1;1],
respectively. The interaction process in the generalized LCCC-model can be described as
follows:

0;(t + 1) = 4,0,(t) + ep;0;(t),

Oj (t + 1) = /1]0] (t) + EIHiOi(t), (3)

where A is a so-called «persuasion» parameter, it defines the extent, to which a person remains
biased to his own opinion while interacting with other subject; u is an «influence» parameter,
i.e. a measure of the influence of a person's strength or ability to impose his opinion to another
person.

Note that in the generalized LCCC-model, the parameters of persuasion and influence of certain
people are different, which leads to heterogeneity in the society. The parameters € and &' are
uncorrelated random numbers from 0 to 1..

Initially, the system remains in a random, non-organized state, when the average opinion is
0~0. Then, after a certain relaxation time t = , the system can "shift" into two different states:

1. into the “absorbing” state, when all separate individuals have zero opinion with 1 <
2/3 or constantly change their opinions for “symmetry breakdown”;

2. into some “active” state, when all separate individuals have an opinion of the same sign
withA > 2/3.

3.1. ALCULATIONS IN THE LCCC-MODEL

The behavior of the system described above is actually confirmed in practice. As real data, the
results of the survey "Authority Assessment” conducted by the All-Russian Public Opinion
Research Center were taken [10]. Index indicators in the fourth quarter of 2007 when answering
the questions: "To what extent are you satisfied with the internal policy of the current
government?" (Fig.11) and "To what extent are you satisfied with the economic policy
conducted by our government?" (Fig.12) were taken as the opinions values at the initial moment
of time.

Figure following on the next page
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Figure 11. “To what extent are you satisfied with the internal policy of the current
government?” survey findings
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Figure 12. "To what extent are you satisfied with the economic policy conducted by our
government?” survey findings

With 1 = 0.99 and u = 0.02 all individuals have the opinion of the same sign (Fig.13), in this
case, a positive one.
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Figure 13. The opinions dynamics with A > 2/3

With A = 0.6 and u = 0.8 all separate individuals have zero opinion (Fig.14).
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Figure 14. The opinions dynamics with 4 < 2/3
In a discrete LCCC-model, a person's opinion can only take three values o; € {—1;0;+1}.

The possible states of the system remain the same. Fig.15 shows the graphs of the dynamics of
opinions for the case 4 < 2/3.
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Figure 15. Opinions dynamics in the discrete LCCC-model

4. CONCLUSION

In this way, the numerical experiments carried out in this research confirm the fact that the use
of methods of statistical mechanics is not only appropriate in the study of certain economic and
social phenomena, but it is often more effective than using conventional methods of research.
The results lead to the conclusion that such models can help us to understand many real social
and political phenomena.
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ABSTRACT

Recent studies of the Black Sea Region have shown that bilateral and multilateral cooperation
in science and technology effects economic development of countries and serves as a tool for
strengthening international relations and national economies. In the past decade among all
BSEC member-states Greece and Russia have had the highest values of the research and
development expenditure in percent of GDP. Although Russia and Greece have been actively
cooperating in the field of advanced technologies, the enhancement of bilateral and multilateral
cooperation in science, technology and innovation is still crucial for both countries, especially
in consideration of the growing need for commercialization of intellectual property related to
scientific results and involvement of business in science. In order to identify the current trends
of Russian-Greek cooperation in science and technology we conducted bibliometric and patent
analysis, researched national strategies of scientific and technological development (including
smart-specialization specifics) and studied leading national scientific and educational centers
from the perspective of the Black Sea Region. The paper outlines current trends in scientific
and technological cooperation and potential areas of collaboration between Russia and
Greece, and considers tools for expanding bilateral and multilateral cooperation within the
framework of the BSEC. The findings of the study show that implementation of international
projects in the field of science and technology, aimed at addressing global challenges,
especially in line with national interests and scientific and technological development
strategies, will ensure national economic development throughout the Black Sea Region.
However, the role of education as a tool for the effective implementation of major international
scientific and technological projects in the long term (especially related to the Digital economy,
guantum and blockchain technologies) and business involvement in scientific projects will
significantly increase, ensuring not only generation of wealth, but also prosperity for the
nations in the Black Sea Region.

Keywords: BSEC, Russian-Greek cooperation, science and education, digital economy, science
diplomacy.

1. INTRODUCTION

Global geopolitical and economic instability has a significant impact not only on the national
economies (of the developing countries, especially), but also on their bilateral and multilateral
cooperation. The relations of the Russian Federation and Hellenic Republic are particularly
interesting to the study of the international collaboration within the Black Sea Economic
Cooperation (BSEC). Russia and Greece have good neighborly relations based on strong
historical ties and common civilizational and cultural values that continue to serve as a “rock-
solid” foundation for mutually beneficial strategic cooperation amid the current global
geopolitical tensions, which is even confirmed at the highest level [Putin, 2016, Tsipras, 2016].
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Global instability, geopolitical tensions and current sanctions on Russia have largely affected
its economic cooperation with foreign partners, however, recent years have showed that
Russian collaboration in the field of culture and tourism with Greece continues to develop. In
order to expand bilateral relations Russia and Greece have launched several initiatives in recent
years. Thus, 2016 was officially declared the cross-cultural year between Russia and Greece
[GNA, 2016], while 2017-2018 are planned to become “Tourism cross-year of Greece and
Russia” [MKRF, 2017]. Although early 2017 showed slight increase in the volume of the
bilateral trade, over the past five years bilateral economic relations between Russia and Greece
have fallen dramatically, in 2015 the bilateral trade decreased by 41% [Russian Exports, 2016],
while the annual growth in value between 2012-2016 declined by ~20% (Greece exports to
Russia fell by 27% and Russia’s export to Greece decreased by 18% [ITC, 2017]. In this context
it seems necessary to expand bilateral relations and encourage constructive dialogue aimed at
enhancing cooperation between Russia and Greece in wide range of areas, including not only
“traditional” fields, like energy, transport, tourism and agriculture (the necessity of further
cooperation in these fields has been noted in June 2017 on the meeting of the Greek-Russian
Joint Interministerial Committee [MFA, 2017], but also in the field of science and education,
since these areas constitute an integral part of the implementation of the new phase of economic
relations between Russia and Greece, defined by the modern world challenges.

Extension of bilateral and multilateral economic relations through the development of
cooperation in the field of science, technology and innovation is an important objective for both
Russia and Greece, especially considering the dawn of the Fourth Industrial Revolution and
evolution of the Digital Economy aimed at shaping the future of the society. These global
processes require enhancement of the efficiency of intellectual property management (mainly
in the context of the commercialization of scientific and technological output), extension of
business involvement in scientific projects, and the need for timely response to the global
challenges included in the 2030 Agenda for Sustainable Development [Resolution of the
UNGA (A/70/L.1), 2015].

The need to restore and enhance cooperation between Russia and Greece for the benefit of the
development of the national economies and stability and security in the Black Sea Region
contributed to the rationale of the study, along with relatively high levels of R&D expenditure
in Greece and Russia (among all BSEC member-states), as well as other indicators related to
the readiness to embrace the knowledge-driven Digital Economy and Fourth Industrial
Revolution [Schwab, 2015]. The research hypothesis is that joint scientific, technological and
educational projects that address global challenges, inter alia the Digital Economy and the
Fourth Industrial Revolution, may be used as an effective tool for restoring and enhancing
bilateral and multilateral cooperation (inter alia within the framework of international
organizations, in particular, the Black Sea Economic Cooperation).

2. MATERIALS AND METHODS

In order to analyze the current trends in scientific and technological cooperation and potential
areas of collaboration between Russia and Greece, including the framework of the Black Sea
Economic Cooperation, we conducted bibliometric analysis of publications over the last 5 years
(indexed in the Scopus database) and analyzed intellectual property related data (IP filings, in
particular, patent applications and granted patents. The source of the data was official statistics
of national patent offices of the Russian Federation and the Hellenic Republic, as well as
WIPQO's IP Statistics Database. The study also considered a number of international statistical
rankings and indices related to the field of science, technology and innovation. The bibliometric
analysis included not only Russia and Greece, but also all BSEC member-states, and several
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partners and observers of the Organization (which were relevant to the study: Germany, France,
the United States of America and the United Kingdom). The publications indexed in the Scopus
database in 2012—2017 were considered within the framework of 27 subject areas (specific to
the Scopus database). The bibliometric analysis revealed that for the Russian Federation 10
most sought-after areas of the national R&D are the following: Physics and Astronomy;
Engineering; Materials Science; Chemistry; Mathematics; Medicine; Earth and Planetary
Sciences; Biochemistry; Genetics and Molecular Biology; Computer Science; Agricultural and
Biological Sciences (as shown in Fig 1.). Whereas the most sought-after areas of the national
R&D in the Hellenic Republic are the following: Medicine; Engineering; Computer Science;
Biochemistry, Genetics and Molecular Biology; Physics and Astronomy; Mathematics; Social
Sciences; Agricultural and Biological Sciences; Environmental Science; Materials Science (see
Fig.2.).
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Figure 1: Top-10 areas of the national R&D in the Russian Federation
(based on the bibliometric analysis of publications, indexed in Scopus in 2012—2017).
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Figure 2: Top-10 areas of the national R&D in the Hellenic Republic
(based on the bibliometric analysis of publications, indexed in Scopus in 2012—2017).

The current areas of collaboration between Russia and Greece include: Physics and Astronomy;
Engineering; Medicine; Biochemistry, Genetics and Molecular Biology; Earth and Planetary
Sciences; Materials Science; Chemistry; Mathematics; Agricultural and Biological Sciences;
Computer Science (Fig. 3).

Physics and Astronomy I 1 706
Engineering I 366
Medicine N 338
Biochemistry, Genetics and Molecular Biology Il 168
Earth and Planetary Sciences Wl 155
Materials Science Nl 122
Chemistry [l 103
Mathematics Wl 90
Agricultural and Biological Sciences Wl 84
Computer Science M 69

Figure 3: Current subject areas of Russian-Greek collaboration (based on the bibliometric
analysis of publications, indexed in Scopus in 2012—2017).
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It should be noted that over the past few years there has been a significant increase in the number
of co-authored publications between Russia and Greece in the following five subject areas:
Physics and Astronomy; Engineering; Medicine; Biochemistry, Genetics and Molecular
Biology and Earth and Planetary Sciences. At the same time, the last five years showed that the
total number of co-authored publications in all 27 subject areas of R&D increased by 30.5%.
This number may be considered a positive indicator of dynamics of development of cooperation
in the field of science and technology between Russia and Greece. The Hellenic Republic
cooperates with the Russian Federation in a number of subject areas, although Russia continues
to be one of the main partners of Greece within the BSEC, it is not the only one. For example,
in the field of Physics and Astronomy — Russia, indeed, is the absolute leader in both the total
number of publications and co-authored publications with all BSEC member-states, including
Greece. At the same time, in the subject area of Medicine, the main partners of Greece are
Turkey, Romania and Serbia, it is noteworthy that the number of co-authored publications in
the area of Engineering is almost evenly balanced between Turkey, Russia, Romania and
Serbia. As for the joint publications of Russia and Greece with the BSEC partners and
observers, it should be mentioned that the most sought-after areas of R&D collaboration
between the Russian Federation and the United States, the United Kingdom, France and
Germany are the following: Physics and Astronomy; Materials Science; Earth and Planetary
Sciences; Engineering and Medicine (Fig.4.), whereas for the Hellenic Republic the
corresponding areas of collaboration include: Medicine; Physics and Astronomy; Biochemistry,
Genetics and Molecular Biology; Engineering and Computer Science (Fig.5.).
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Figure 4: Top-5 areas of collaboration between the Russian Federation and the United
States, the United Kingdom, France and Germany (Greece is included for reference, based on
the bibliometric analysis of publications, indexed in Scopus in 2012—2017).
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Figure 5: Top-5 areas of collaboration between the Hellenic Republic and the United States,
the United Kingdom, France and Germany (Russia is included for reference, based on the
bibliometric analysis of publications, indexed in Scopus in 2012—2017).
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The study also considered the activities of Greece and Russia in the field of intellectual property
protection, the effective management of which is one of the main elements of a successful
transition to the Digital Economy and Industry 4.0. The analysis was based on the data of
national patent offices of the Russian Federation and the Hellenic Republic, as well as Statistics
Databases of WIPO, World Bank, OECD, WEF and international statistical rankings and
indices related to the field of education, science, technology and innovation (including, but not
limited to European Digital City Index, Global Innovation Index, Global Entrepreneurship
Index, Global Talent Competitiveness Index, QS World University Rankings and The Times
Higher Education World University Rankings).

3. RESULTS AND DISCUSSION

The analysis of intellectual property activity showed that among the BSEC member-states the
Russian Federation is still the leader in the number of IP filings (mainly, patent applications),
however, the number of Patent Cooperation Treaty (PCT) applications filed by the Russian
Federation showed slightly negative dynamics (in 2016 there were 851 applications, while in
2015 — 876 applications [WIPO, 2017]. The number of PCT applications filed by Greece in
2015 and 2016 were considerably lower (121 and 111 applications). According to the WIPO’s
IP statistics for the 2016 the USA, Germany and France remained in the Top-50 countries by
the number of filed patent applications (WIPO, 2017). Over the last five years the Russian
Federation has shown an upward trend in a total number of filed patent applications and the
amount of patents granted. The filed / granted patent ratio for Russia (29567 / 22753) tends to
unity, where the number of applications filed equals the number of patents granted. Meanwhile,
performance of Greece in terms of the amount of IP filings is significantly lower (almost ten
times lower). For example, the number of patent applications filed in 2015 by Greece is 640,
while the amount of patents granted for the same period of time — 277), nevertheless, relatively
high rankings of Greece in Global Indices, related to science, technology and innovation allow
to assume that S&T cooperation of Russia and Greece can be further extended. For instance, in
2017 in Global Entrepreneurship Index Greece is ranked 49th in the world, while Russia is 72nd
[GEI, 2017], in the Global Talent Competitiveness Index Russia is ranked 56th, while Greece
— 43rd [GTCI, 2017], in the Global Innovation Index Greece’s ranking slightly dropped in
2017 (44th) in comparison to 2016 (40th), however it remained to be above Russia, which
maintained relatively stable rankings (45th in 2017, and 43rd in 2016) [GI1I, 2017]), in addition,
Athens is ranked 56th in the European Digital City Index [EDCI, 2016]).

It should be noted that Smart Specialization of Greece allows it to focus on the high-technology
manufacturing and innovation output, as well as to increase the intensity of national research
and development. This specialization includes a number of priorities that are of interest to the
Russian Federation, especially within initiatives related to the Digital Economy and the
National Scientific and Technological Development Strategy. In particular, the main priorities
of Greece include not only energy, transport, culture, tourism and sustainable innovation
development, but also information and communication technologies, medicine, spatial
development and smart cities, education and creative industries, as well as material science,
energy-efficient technologies and systems for sustainable development. In this regard, it seems
appropriate to extend development of the interregional cooperation between Russia and Greece,
along with implementation of the recent plans to attract compatriots to international business
projects [RIA, 2017].

Over the past years Greece and Russia, among all member-states of the Black Sea Economic

Cooperation, have remained the highest percentage of spending on Research and Development
in relation to GDP (1.1% in Russia, 0.97% in Greece, as a percentage of GDP) [World Bank,

100



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

2017]. In addition, by 2020 Greece plans to increase R&D expenditure in the public sector to
1.2%, and in the business sector to 0.38% (form 0.27%) [GSRT, 2015]. At the same time, the
issues related to the efficiency of R&D financing and business private sector involvement in
R&D projects still exist. National Research and Innovation strategies in Russia and Greece state
that it is crucial to develop innovative clusters around universities, ensuring cooperation of
business, R&D and education to strengthen employment and increase labor productivity. In this
context, entrepreneurial climate becomes more and more important for the implementation of
innovative projects, including international initiatives in the field of the Digital Economy.

The study allowed to highlight the promising areas of cooperation between Russia and Greece
(different from the current areas of scientific and technological collaboration): Medicine,
Computer Science, Social Sciences, Arts and Humanities. The ratio of co-authored publications
to the total number of national scientific papers within these subject areas is quite low. For
example, in the area of Computer Science in the past 5 years, the Russian Federation has
published 25312 articles, and Greece — 17913, while there have been only 69 co-authored
publications within the same period of time. Thus, above-mentioned subject areas may be
viewed as promising areas that can further expand cooperation between Greece and Russia.
Along with the Computer Science and Medicine, it is crucial to explore further and harness the
Social Sciences and Art & Humanities areas, as they play an integral role in the STEAM-
education, which allows students to develop not only scientific and analytical skills, but also
communication, critical and design thinking. These very skills will become essential in the
future, especially in the context of creative industries, which along with scientific and
technological entrepreneurship form the basis of the efficient implementation of the Digital
Economy Initiatives [OECD, 2016]. In this regard, it is crucial to develop joint international
educational programs of the universities of Russia and Greece, based on modern trends in
educational technologies and involvement of private and public sectors (including
consideration of occupational standards, as well as market and business demands).

The results of the bibliometric analysis of Greek and Russian scientific papers over the past 5
years and the review of national and international university rankings in the context of the
regional aspects of cooperation in the Black Sea Economic Cooperation and the Black Sea
Universities Network allowed to identify a number of universities form Russia and Greece that
may serve as main actors of bilateral and multilateral cooperation development in the field of
science, technology and education in the Wider Black Sea Region. Thus, in Greece the
following universities should be mentioned: Aristotle University of Thessaloniki; National
Technical University of Athens; University of Patras; Athens University of Economics and
Business; University of the Aegean; University of Crete; University of loannina; Democritus
University of Thrace and National and Kapodistrian University of Athens. While from Russia’s
perspective the relevant universities are as follows: National Research University Higher
School of Economics; Peoples' Friendship University of Russia; Moscow State Institute of
International Relations-MGIMO University; Bauman Moscow State Technical University;
Moscow Institute of Physics and Technology (MIPT); ITMO University; The National
University of Science and Technology MISIS; Kuban State University; Saratov State
University and Southern Federal University. It is also recommended to involve St. Petersburg
State University and Moscow State University in perspective joint projects in addition to the
current initiatives which have already been implemented within the framework of bilateral
cooperation in the field of quantum technologies (especially in the context of the recent
developments in the quantum network project by Moscow State University [Regnum, 2017]).
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In order to expand collaboration between the universities of Russia and Greece we need to
increase international exchange and student mobility, improve efficiency of utilization of R&D
facilities and other relevant universities’ infrastructures, increase further involvement of the
universities in the development of joint research and educational projects and programmes
(inter alia, including promising areas of cooperation, mentioned in this study). While
implementing joint international initiatives in the field of R&D and education it is important to
focus more on intellectual property protection and management (especially in case of
commercialization of scientific and technological results). Recent years have shown that despite
the growing interest of Russia and Greece in quantum communication and blockchain
technologies, only few relevant patent applications have been filed (primarily by Russia). For
example, in 2016-2017 the Russian Federation has filed 5 patent applications in the field of
quantum communication, and 57 applications over the last 5 years, as for blockchain
technologies in 2016-2017 Russia has filed only 2 patent applications [PATENTOSCOPE,
2017], while over the last 10 years there have been only 17 applications, filed by the Russian
Federation in this subject area [Rozhkov, 2017]. Peace, Security and Stability in the Wider
Black Sea Region rely considerably on the universities. The role of universities in
transformation of societies as “shapers and keepers” of culture still remains to be essential,
especially in times of rapid technological development and growing of terrorist threat. In this
contexts multicultural and international events and initiatives focused on respecting foreign
cultures, traditions and people are more relevant than ever.

It should be noted that Greece shows significant economic interest in developing cooperation
within the Wider Black Sea Region (20% of Greece's exports are to the countries of this region
[MFA, 2016]). However, further bilateral and multilateral cooperation is mutually beneficial
for both Russia and Greece, including implementation of international R&D projects, related
not only to various aspects of the efficient utilization of natural resources and ensuring security
of the Mediterranean and Black Seas (which goes in line with the implementation of the 14th
Sustainable Development Goal: Conserve and sustainably use the oceans, seas and marine
resources), but also in the field of computer technologies and social sciences, as these areas are
essential for the development of the Digital Economy and Industry 4.0. The Fourth Industrial
Revolution requires an appropriate response to the challenges related to personal data and
cybersecurity in the context of the Internet of Things (IoT). Bilateral cooperation may allow to
embrace 10T, quantum communication and other disruptive technologies and harness them for
the benefit of national economies (see PWC's latest research on the Internet of Things [Pwc,
2017]), while overcoming arising challenges at the dawn of the Digital Economy, especially
considering interests of China, one of the major players in the field of quantum technologies.

Russia-Greece-China trilateral collaboration in several areas may be also utilized as a tool for
economic cooperation. The Wider Black Sea Region involves and attracts not only the
countries, directly located in this geographic region. In search of funding for the development
of national infrastructures, many countries of the Black Sea Region attract Chinese partners
[Goncharenko, 2016] (see the case, when Greece granted China access to the Mediterranean by
signing an agreement within China’s “One Belt One Road initiative”, so China privatized one
of the main foreign trade ports of Greece — The Port of Piraeus [China Daily, 2016]). Greece
actively cooperates with China and Arab countries, which happen to be also strategic partners
of Russia. Thus, it is necessary to consider initiatives of third countries (any interested parties)
to develop economic cooperation in the Black Sea Region and expand and harness mutually
beneficial multilateral cooperation within national scientific and technological development
priorities. Efficient development of multilateral collaboration (including cooperation within the
BSEC) requires consideration of national and regional aspects, in particular regional

102



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

specializations — smart specializations with their own unique features that ensure competitive
advantage of the region of the country and potential development of international economic
cooperation). This practice of finding competitive (smart) specializations of the regions may be
of interest to the regions of the Russian Federation. In addition to increase of the involvement
of private sector / businesses to the wide range of scientific, technological and industrial
projects, it is necessary to promote the development of innovations and technological
entrepreneurship, as well as improve tools for supporting and funding scientific projects (inter
alia, developed by international teams of students and young researchers and start-ups) aimed
at addressing challenges related to the Black Sea Region. This will require specific conditions
for creating such teams and projects, as well as increasing the efficiency of information and
analytical support of businesses on appropriate initiatives and projects in the BSEC member-
states. Russia and Greece should extend bilateral and multilateral cooperation in a number of
areas, according to the principles of science diplomacy, in order to rapidly develop promising
areas of cooperation based on international scientific, technological and educational projects.
The implementation of interregional and international, bilateral and multilateral scientific,
technological and educational projects (including international interdisciplinary start-ups and
projects developed by students and young scientists) seems promising for the restoration and
further enhancement of Russian-Greek economic cooperation, as well as for the growth of
scientific and R&D activities within the national economy, which is emphasized at the level of
the Ministry of Education and Science of the Russian Federation [Matveyev, 2017].

4. CONCLUSION

Russia and Greece are united not only by historical ties, culture and old traditions, but also by
a common desire to have a competitive economy and R&D to address global challenges, as
well as practical interests related to the Wider Black Sea Region, whose security, stability and
sustainable development is an essential objective for all countries in this Region. The Digital
Economy and the Fourth Industrial Revolution are global phenomena that conceal immense
opportunities and risks for all mankind. In this context, international cooperation in the field of
education, science and technology becomes more and more important in order to force these
global phenomena for good. Bilateral and multilateral cooperation proved to have a positive
impact on the national and regional economies, however countries will anyway face challenges
of the Digital Economy and Industry 4.0. Joint efforts and resources (financial and human) will
allow not only to expand cooperation between countries, but also provide an opportunity to
respond timely to the challenges of the Fourth Industrial Revolution and harness it to increase
the competitiveness of national economies. The implementation of international projects in the
field of science & technology and educational programmes, aimed at addressing global
challenges, especially in line with national interests and scientific and technological
development strategies, will ensure national economic development throughout the Wider
Black Sea Region. However, the role of education as a tool for the effective implementation of
major international scientific and technological projects in the long term (especially related to
the Digital Economy, quantum and blockchain technologies) and business involvement in
scientific projects will significantly increase, ensuring not only generation of wealth, but also
prosperity for the nations in the Black Sea Region.
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ABSTRACT

Through statistical methods it is possible to reveal the close link between demography and
economy. It is shown how the economic development is influencing the fertility and migration
in the capitalistic economies. Furthermore, the close link means that the historical economic
development can be analysed through demographic data and thereby identifying pivotal
events.This paper proposes a new method to analyse the close link between the demography
and economy in the capitalistic countries. Examples are shown from a range of countries and
the development in Denmark the last 200 years is given special attention in order to illustrate
how the economic development is influencing fertility and migration. The paper then describes
how the close link can be used to analyse economic development in each country separately
and in the capitalistic world as a whole. Through analysis of demographic data, it is possible
to determine the years that pivotal events, that have had major impacts on the historical
economic development, have taken place. By identifying the years and pinpointing the regions
where the events have taken place, it is a small task to determining the causes of growth in each
country. Furthermore, it is clearly illustrated that the Kondratieff cycles play an important role
in the economic development. The Kondratieff cycles are identified as major international
disruptions that have happened at the same time across many countries, which is clearly
different than local and national events that only happen within a single country.

Keywords: Demography, Economy, Kondratieff, Statistical analysis

1. INTRODUCTION

It is clear to most people that the economy and the population are closely linked. A growing
economy makes room for more people and thus allows the population to grow.

However, the dynamics of this relationship is often not understood to the fullest and there is a
great potential for uncovering important economic topics through statistical analysis of
demographic data.

By establishing and exploring the relationship between economics and demographics it is
possible to find crucial turning points in the economic history of regions, countries and even
the capitalistic world as a whole.

In the first part of the paper the link between demography and economy is established by
looking at the Western World as a whole and by looking at individual countries in the Western
World. Next, we take a closer look at a single country, Denmark, and reveal the dynamics in
the relationship between demographics and economics.

Thereafter the found relationship is utilised to analyse the long-term economic development,
thus revealing pivotal economic events / turning-points. Some of these events are local in nature
while others are global. The global events are the identified as Kondratieff-cycles.

2. ESTABLISHING THE LINK FROM THE ECONOMY TO THE POPULATION

Figure 1 depicts the long-term relationship between the economy and the population in the
capitalistic countries in the Western World.
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The term “Western World’ is derived from Angus Maddisons database by joining 30 countries
in ‘Western Europe’ and 4 countries in the ‘Western Offshoots’ categories.! There is a clear
long-term relationship where the logarithm of GDP in fixed prices and the size of the population
form a straight line for the period 1870-2008, i.e. for 139 years. By closer inspection, it can be
seen that when major events interrupt the relationship, as in World War 1, the Great Depression,
World War 1l and prior to 1989, the relationship always stabilizes back on the line again.

GDP and population size in the Western World, 1870-2008
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Figure 1: GDP and population size in the western world
(Own calculations based on Maddison, 2015)

The long-term relationship between the economy and the population can be estimated with a
lin-log function (semi-logarithmic).
The underlying functional form is:

eN — eBOY:Bl

where N is population and Y is GDP in fixed prices.
This function can be estimated using ordinary least square (OLS) by using a log transformation.
Taking natural logarithm on both sides, we end up with:

N = ﬁo + ﬁllnY

where [, is a constant and f; is the slope in the regression, denoting the relationship between
the size of the population, N, and the size of GDP in fixed prices, Y.

In figure 1 the slope is estimated to be 142.328, which means that one percent increase in GDP
increases the population by 1.423.280 people.

It is worth stopping for a moment and ponder about this relationship. The interpretation is, that
in 1870 when the population was around 234 million people and the economy mainly consisted
of agriculture and industry, with a limited service sector and only a very small public sector, 1

! The countries in the ‘“Western Offshoots’ category are: Australia, N. Zealand, Canada and USA. The countries
in the “Western Europe’ category are: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, UK and 14 small WEC-countries.
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percent increase in the economy would lead to an increase in the population of roughly 1,4
million people. In the year 2000, i.e. 130 years later when the population was 730 million
people, in an economy with a substantially larger service sector and public sector, 1 percent
increase in the economy would still lead to an increase in the population of 1,4 million people.
The relationship between the economy and the population is thus not limited to a certain kind
of economy and to a certain period in time, but is a much more general relationship that
transcends time and economic setup. The stable relationship between the economy and the
population is not limited to the total sum of the Western World, but can also be found in most
countries. Figure 2 depicts 4 different countries in Western Europe, United Kingdom,
Netherlands, Sweden and Norway. The datasets are here extended another 50 years back in
time to 1820 and thus consist of 189 years. It can be seen that all four countries have pretty
straight lines, but also that all four countries have deviations from the straight lines. In most
cases the deviations are concentrated around the two world wars and the relationship between
the economy and the population stabilizes back on the line again after the two wars. In some
cases, there is a change in the slope of the line. For UK this happens around 1971, for
Netherlands in 1887 and for Sweden in 1854.

GPD and population size in United Kingdom, 1820-2008 GPD and populationsize in Netherlands, 1820-2008
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Figure 2: GDP and population sizes in United Kingdom, Netherlands, Sweden and Norway
(Own calculations based on Maddison, 2015)

The changes in the slopes can be interpreted as major changes in the internal functioning of the
individual country. As we shall see in the following chapter, every country is linked with the
outer world through the economy via import and exports and through the population via
migration. The population in each country is thus both determined by the internal conditions
and external conditions.

3. THE POPULATION DYNAMICS - LOOKING AT DENMARK

The dynamics of the adjustment of the population can be illustrated by having a closer look at
one single country. Figure 3 presents the long-term relationship between the economy and the
population for Denmark for the period 1820-2015, i.e. 196 years. In the Danish case, there is
no significant change in the slope of the line but there are several changes in the intercept/level
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of the line. The line is thus broken into 5 sections with approximately the same slope. 1820-
1843, 1848-1914, 1918-1939, 1945-1981 and 1985-2008. The deviations from the straight line
can be considered as imbalances. The major imbalances were during the first and second world
war, where the economy shrank while the population still grew. The two imbalances starting in
1843 and 1981 both happened when the economy grew but could not get enough people despite
of the growth in the economy. The fifth imbalance was after the financial crisis in 2008, where
the economy in neighbouring countries shrank and created immigration in to Denmark even
though the economy did not have a need for more labour, thus creating population growth
despite of no economic growth.

GDP and population in Denmark, 1820-2015
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Figure 3: GDP and population size in Denmark
(Own calculations based on official statistics and Maddison, 2015)

The regression results for Denmark are given in table 1. The estimate of the slope is 865,06
which can be interpreted as one percent increase in the economy will lead to a growth in the
population of 8.651 people.

Estimate Standarddev t-stat
Intercept -4226,62 40,78 -103,64
In(GDP in fixed prices) 865,06 6,40 135,21
Dummy 1848-1914 -77,88 10,17 -7,65
Dummy 1918-1939 268,69 17,59 15,28
Dummy 1941-1981 586,21 22,30 26,29
Dummy 1985-2008 378,03 28,72 13,16

R2:0,9995 Observations: 178 Standarddev: 32,313
Table 1: Regression results for Denmark

The interpretation of the slope is that when the economy grows, there is a demand for more
labour and the population must grow in order to meet that demand.
As Adam Smith put it in the Wealth of Nations:

“The liberal reward of labour, by enabling them to provide better for their children, and
consequently to bring up a greater number, naturally tends to widen and extend those limits. It
deserves to be remarked, too, that it necessarily does this as nearly as possible in the proportion
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which the demand for labour requires. If this demand is continually increasing, the reward of
labour must necessarily encourage in such a manner the marriage and multiplication of
labourers, as may enable them to supply that continually increasing demand by a continually
increasing population.” (Smith, 1776, p. 71). The supply of labour thus has to compensate for
the extra demand for labour stemming from the economy and for the deaths from the
population.

3.1. Primary supply of people - births

The primary source for extra people in a population is through births.

By comparing the number of births with the total demand for people, it is possible to illustrate
this dynamic. The demand for labour can be estimated using the results from table 1. For every
one percent increase in the economy there is an extra demand for 8.651 persons.

The demand for labour, deaths and births in Denmark, 1820-2013
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Figure 4: The calculated demand for labour and statistical figures of births and deaths in
Denmark (Own calculations on Maddison, 2015 and official statistics)

Figure 4 illustrates the demand for labour, deaths and births in Denmark from 1820 to 2013.
The total demand for people is the sum of the economies demand for labour and the number of
deaths. The internal supply of people is the number of births.

The figure shows, that there is a close relationship between the total demand for people and the
internal supply through births. However, there are some deviations. From 1870 to 1960 there
generally was an oversupply of people and from 1960 to 2008 there was an undersupply of
people. A possible explanation for the deviation can be that the price of children affects the
supply of children. With women’s increased participation on the labour market and with the
increased investment in education, the price of having children has gone up, thus reducing the
supply of children. (Becker, 1993, p. 135ff)

3.2. Secondary supply of people - migrations

While the births can be considered the primary supply of people to an economy, the migrations
to and from the economy can be considered a secondary supply of people.

The births are a slowly regulating channel, while the migrations are a much faster channel.
Figure 5 depicts the “wanted” and actual net-migration to and from Denmark for the period
1820-2013.

Figure following on the next page
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"Wanted" and actual net-migrations, Denmark, 1820-2013
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Figure 5: »Wanted and actual net-migrations on Denmark for the period 1820-2013 (Based
on Maddison, 2015)

The “wanted” net-migration is calculated as the difference between the total demand for people
and the births in figure 4. When the births deliver an oversupply of people, like in 1870-1960,
there is a “wanted” net-emigration out of the economy. Equivalently, when there is an
undersupply of people through the births, there is a “wanted” net-immigration into the
economy. As can be seen from figure 4, there is a close correlation between the “wanted” and
the actual net-migration to and from the Danish economy, thus compensating for under- and
oversupply of people through the births.

The migrations to and from the Danish economy needs to be interpreted in a general economic
climate picture. If the economic climate in Denmark is better than in the surrounding countries,
there will be a pull effect creating immigration to Denmark. Correspondingly, if the economic
climate in Denmark is worse than the surrounding countries, there will be a push for emigration
from Denmark. As seen, in the period after 2008, there was an anomaly where there was
immigration into Denmark although there was no pull effect. The reason was the massive push-
effect in the southern European and other countries, that pushed people into Denmark.

3.3. The total demand and supply of people

Figure 6 depicts the total demand and supply for people in the Danish economy for the period
1820-2013. There is a very close correlation between the total demand and the total supply of
people. Around 80-90 percent of the supply has originated from the births while the rest has
come from the migration to and from other countries.

Figure following on the next page
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"Wanted" and actual supply of people, Denmark, 1820-2013
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Figure 6: »Wanted and actual supply of people in Denmark for the period 1820-2013 (Based
on Maddison, 2015)

4. ANALYSING THE ECONOMY THROUGH THE DEMOGRAPHICS
Itis possible to utilise the close relationship between the economy and the population to perform
economic analysis on demographic data.

4.1. The logistic function and carrying capacity

The demographic development can be analysed in a carrying capacity context using a logistic
function which has a S-shaped curve. (Verhulst, 1838, p.113)

The theory behind carrying capacity and the logistic function is that the population is limited
by the carrying capacity of the economy, i.e. a given economy only allows for a certain number
of people. Populations below carrying capacity typically increase, while above, they typically
decrease. The initial stage of growth is approximately exponential; then, as saturation begins,
the growth slows, and at maturity, growth stops. Thus, by analysing the growth curve it is
possible to see where changes occur in the carrying capacity in a population and an economy.

4.2. The historical development in Denmark

Figure 7 is an example of an analysis of the development in the carrying capacity in the Danish
population and economy. Along the x-axis is the size of the population and along the y-axis is
the natural growth of the population. A “perfect” carrying capacity curve, leading from one
carrying capacity to the next, would start on the x-axis, like in 1784, and follow an inverted U-
shaped curve back to the x-axis again, like in 1984. The Danish curve however shows several
bumps on the way. Like in 1829, 1867, 1890, 1916, 1934, 1952, 1959, 1973 and 1984. Each
bump on the curve represents some kind of significant change in the development of the
population and the economy. Normally a change interrupts a previous carrying capacity curve
and lifts the curve up to a new level. For instance, in 1867 there occurs something that changed
the carrying capacity level of the economy, which induces new population growth.

Figure following on the next page
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Historical Kondratieff-cycles in Danmark, 1730-2013
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Figure 7: Historical changes in the carrying capacity and Kondratieff-cycles in Denmark
1730-2013 (Based on Maddison, 2015 and official statistics — dst.dk)

By comparing the years in which the changes occur with a range of other countries, it is possible
to see whether the change is a local change, that only happens in a given economy, or whether
it is a global change that happens across a range of economies simultaneously.

4.3. Comparing across economies and revealing Kondratieff-cycles
As an example of comparing across countries the curves for Norway and Sweden are given in

figure 8 and 9 respectively.

Identifying Kondratieff-cycles in Norway, 1740-2013
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Figure 8: Historical changes in the carrying capacity and Kondratieff-cycles in Norway
1740-2013 (Based on official statistics — ssb.no)

It can be seen that while each country experiences its own developments in the carrying
capacity, the major changes in the curves happens at approximately the same time across the
countries. These changes are called ‘long waves’, ‘Kondratieff-cycles’ or ‘Kondratieff-waves’,
named after the Russian economist Nicolai Kondratieff who discovered the cycles in 1926.
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Identifying Kondratieff-cycles in Sweden, 1755-2013
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Figure 9: Historical changes in the carrying capacity and Kondratieff-cycles in Sweden
1755-2013 (Based on official statistics — scb.se)

4.4. Comparing the Kondratieff-cycles with the literature on the cycles

Several well-known economists have done extensive research in the Kondratieff-cycles. Most
famous are probably Joseph Schumpeter, Walt Whitman Rostow and Gerhard Mensch. There
is today an extensive literature on the cycles and a recommendable present author in the field
is Carlota Perez (Perez, 2002).

A Kondratieff-cycle is initiated by a technological upswing that allows the economy to go into
a new growth path. The growth path can be divided into four different stages: Eruption, Frenzy,
Synergy and Maturity. Each phase has its own characteristic. In between frenzy and synergy
there usually is a disruption or a small crisis. Thus, a Kondratieff-cycle is in itself not a
homogeneous cycle, but has its own disruptions, which affects the curve when analysed in a
demographic context.

The method of finding changes in carrying capacity and Kondratieff-cycles in the economy
proposed in this paper is a new method that has not previously been explored. It can therefore
be fruitful to compare the results with other findings of Kondratieff-cycles.

Table 2 gives an overview of identified Kondratieff-cycles in the literature and compares with
the results in this paper.

International | Denmark | Norway | Sweden
1880 1784 1773 1773
1780 1867 1870 1868
1940 1934 1935 1935
1985 1984 1984 1982

Table 2: Kondratieff-cycles as identified here and by Smihula. (Smihula, 2011, p. 51)
Most of the findings are almost identical, which lends credibility to the proposed method.

5. CONSLUSION AND PERSPECTIVES

The paper analyses the relationship between the economy and demography and proposes a new
method of analysing the economic development through demographic data. One major
advantage of the proposed method is that it can pinpoint the year that the pivotal changes occur
in each individual country. Furthermore, it is possible, by using regional data, to zoom in on
the region where the changes first occurred in the country. Thus, it is possible to analyse the
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economic development in a country without having to generalize too much about the
international development. The method allows economic historians and economic analysers to
explore the development and dynamics in an individual country more accurately than other
previous methods.
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ABSTRACT
Due to the reduction in the working-age population, one of the main problems of the modern
labor market is the shortage of labor resources, which requires the improvement of the
utilization of these resources. Within the framework of the research, the results of which are
presented in the article, the authors developed and tested the methodology for constructing
forecast estimates of employment by main types of economic activity, based on econometric
models that take into account the seasonality factor. This approach has made it possible to
raise the validity of short-term forecasts, to prove the importance of the employment effects of
demand factors, labor productivity and demographic situation, and to assess the labor market's
ability to self-regulate. It is shown that the transformation of the structure of employment by
types of economic activity in the near future will continue. At the same time, the population
engaged in wholesale and retail trade will gradually increase, absorbing the flows of labor
resources from the sphere of processing industries and agriculture.
The paper substantiates the need for additional regulators, taking into account the
requirements of the economy to labor resources, designed to ensure an efficient employment
structure.
Keywords: Economic Activities, Employment, Russian Federation

1. INTRODUCTION

The decline of the working-age population is one of the most important problems affecting
economic development in Russia [1]. Starting in 2005, the working-age population decreased
by 4.8 million people equaling to the average annual reduction by 480 thousands of people. In
the beginning of 2005, the working-age population was 62.9% of the country's total population.
By the end of 2015, it was at 57.5%. The improvement of labor quality and improvement of
labor use efficiency are effective ways to mitigate the economic consequences of the labor supply
shortage. An important feature of the Russian labor market is that the dynamics of employment
reacts only weakly to changes in production. This is clearly demonstrated by comparison of the
growth rates of gross domestic product (GDP) and employment. The average GDP growth rate
in the pre-crisis period (2005-2008) was 107.1%, while the employment growth rate was only
101.3%, but in the post-crisis period (2009-2014) they were 101.0 and 100.2% accordingly. The
financial crisis of 2008-2009 led to a significant reduction in the demand for labor, which was
caused primarily by a reduction in production [2]. However, the production and employment
decline rates differ. In 2009, for example, GDP decreased by 7.9% compared to 2008 while the
decrease in employed population was only 1.9% (the employment elasticity relative to GDP in
this period was equal to 0.24). First of all, this was due to the use of such forms of labor relations
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as secondary and invisible employment, the increase in the number of part-time employment,
use of leave of absence practice and late payment of wages. The maximum number of part-time
employees was observed in 2009 when this indicator reached 1.9 million people, 2.7 higher
than in previous period. Concurrently, the total arrears in wages in 2009 decreased by 67.3%.
The amount of overdue wages reached its maximum in 2012 (12.5 min rubles) with the number
of part-time workers at 50.9 thousand people. The behavior of employers using such forms of
labor relations are explained by both the desire to minimize tension in the labor market (which
is a mandatory requirement of public policy to support employment) and the shortage of
qualified personnel. The flexibility of labor relations typical for the Russian labor market [3]
facilitates its adaptation to crisis phenomena, but it does not create conditions for the effective
restructuring of employment and for an increase in productivity and labor quality. The structure
of employment by types of economic activity is formed depending on various factors. First of
all, these are general economic factors: demand factors [4]. Moreover, their influence varies
depending on the specific type of economic activity. Wage levels remain the most important
factor characterizing the attractiveness of an economic activity. The gap between wage levels
in the economy leads to staff disparities associated with the excessive supply of labor in the
sectors with a high level of wages and with insufficient supply in sectors with a low level of
wages. An important indicator of the effectiveness of labor resources use is the workplace cost
(the capital-labor ratio) by economic activities [6]. Calculation of the average annual index of
change in capital-labor ratio by economic activity type in recent years has shown that in the
following sectors growth rates of this indicator were higher: manufacturing industries
(108.2%), production and distribution of electricity, gas, and water (106.7%), as well as hotels
and restaurants (106.5%). Labor productivity in certain types of activities is related to the
technological structure of domestic production. The degree of wear of production assets
predetermines the high level of energy and labor intensity of the production process, which in
turn leads to a decrease in its effectiveness.

2. METHOD

The regression models were developed to determine the mechanisms of the impact of general
economic factors on the dynamics of employment by main types of economic activities and to
obtain quantitative estimates [8]. The raw data used in our study were collected from official
monthly statistical data for the period 2009-2015. The selection of this time interval was
primarily due to the fact that the main source of information on employment is sample surveys
on employment issues, which become monthly only since August 2009.

In our models for the number of employed population by main types of economic activities the
endogenous variable was:

Y;¢ —humber of employed at the main job in i -th type of activity at the time t (persons).

The exogenous variables, as the main characteristics of demand, included:

Xy, — ratio of average monthly wages of employees on a full scope of organizations ini -th

type of activity to the average in the national economy at the time t (units);
X,; ¢ —number of employees to whom the organization has overdue wages payable in i -th

type of activity at t -th moment of time (persons);
X3;¢ — growth / reduction in the number of employees for whom the organization has overdue

wages payable in i -the type of activity at the moment of time t (as a percentage with respect
to the previous period);
X4; — total overdue wages payable in i -th type of activity at the moment of time t

(thousand rubles);
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Xs;, — total overdue wages payable in i -th type of activity at the moment of time t (as a
percentage with respect to the previous period).
The following indicators were used as the main factors characterizing labor productivity:
Xg; ¢ — industrial production index in i -th type of activity at the moment of time t (rubles);
X7 — index of intensity of the output of goods and services (as a percentage with respect to
the previous period).

In view of the fact that factors influencing the employment include demographic characteristics,
the following was taken into account when constructing models:

Xg; — labor force at the moment of time t (thous. of people);
Xq¢ — the working-age population at the time t (thous. of people).

To account for seasonality in the time series, characterizing employment by type of activity,
the following indices were included:

X0; — seasonality index in employment for i -th type of activity calculated by the formula:

<

ik
Xi0i =

<

it

where Y, - average number of employed in i -th type of activity in a month kK =1..12

(persons); ﬁ - the average monthly number of employed in i -th type of activity for the period

2009-2015 (persons);
X11j — month’s rank by a number of employees in i -th type of activity.

Econometric models for employment in Russia by type of economic activity were built using
step-by-step regression analysis algorithms. All regression equations obtained were tested and
F -test confirmed their significance, regression coefficients were tested using f-test at
significance level « =0.05. The residues were tested for absence of autocorrelation based on

Durbin-Watson test. The standard error of estimate 9.E [9] was used as a measure of the spread
of actual observations relative to model values.

3. RESULTS
The regression equation modeling employment in agriculture, hunting and forestry is as
follows:

Yoy =—89.0-0.031x,, , +0.25x%;, +0.63%,,, +113.22x,
t-statistics: (-3.2) 2.8) (3.7 (14.1)

R2=0093; F(4,54)=93.6; DW =2.19; S.E =13.9.

According to the adequacy characteristics given below this equation, the equation itself and all
its regression coefficients are significant at « =0.05. The results of the analysis showed that
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employment in agriculture depends primarily on the number of employees with respect to
whom an organization has overdue wages payable (XZH), the economic activity of rural

population (x&t). The seasonality factor is also essential: the employment in agriculture reaches

the highest values in May, June-September, and November. It is worth noting that employment
in agriculture, hunting and forestry is practically not affected by the amount of wages. This
shows that for rural population the choice to be employed or unemployed depends to a large
extent not on the size of wage, but on the available opportunities in the labor market. The crisis
in the development of rural areas has led to situation when any work, in any position

The crisis in the development of rural areas has led to the fact that any work, in any position
(even if the salary is low) is considered by the rural population as a suitable one. To assess the
accuracy of the model, a comparison was made between the observed and estimated values of
the number of employed in agriculture and it was demonstrated that the predictive properties
of the model are rather high [11]. The results of the comparison for 2015 are shown in Figure
1.
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Figure 1: Actual and estimated numbers of employed in agriculture in Russia for 2015
(thous. of people)

To build a predictive model that characterizes the number of employed in agriculture based on
monthly data for the period 2009-2015, the Box-Jenkins autoregression and integrated moving
average (ARIMA) (0,1,1)(1,0,0) model adjusted for seasonality was used, which allowed
building forecasts with upper and lower bounds of intervals [18]. The parameters of this model
are presented in Table 1.

Table 1: Parameters of model (0,1,1)(1,0,0) with seasonal lag 12, characterizing the number
of employed in agriculture

Model parameter | Parameter value | t-statistics | Significance level
q(2) 0.28 2.74 0.01
Ps(1) 0.70 6.86 0.00

All parameters of the proposed model are statistically significant. The standard error was 1.01.
Correlograms of autocorrelation and partial autocorrelation functions demonstrate that the
residues of the proposed model are similar to the residues of white noise, with no periodic
fluctuations, no systematic bias, and no strong correlations between them. The histogram of
residues is similar to a normal distribution. The model can be considered adequate. The
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proposed model allowed to obtain the predicted values of the number of the number of
employed in agriculture, which are presented in Table 2.

Table 2: Forecast of the number of employed in agriculture in 2016-2017 (thous. of people)

2016 2017
Month Predicted Lower | Upper Predicted Lower | Upper
values limit limit values limit limit

January 4562.7 4439.7 | 4685.6 4615.4 4252.8 | 4977.9
February 4331.6 4180.2 | 4483.1 4454.6 4062.2 | 4846.9
March 4632.3 4456.9 | 4807.7 4663.8 4243.7 | 5083.8
April 4631.6 4435.1 | 4828.0 4663.3 4217.3 | 5109.3
May 5161.8 4946.4 | 5377.3 5032.3 4561.8 | 5502.9
June 4848.0 4615.1 | 5080.9 4813.9 4320.0 | 5307.8
July 5208.5 4959.4 | 5457.6 5064.7 4548.6 | 5580.9
August 5353.9 5089.6 | 5618.2 5166.0 4628.5 | 5703.5
September 5106.9 4828.1 | 5385.6 4994.0 4436.0 | 5552.1
October 4764.5 4472.1 | 5056.9 4755.8 4178.0 | 5333.6
November 4857.0 45515 | 5162.6 4820.2 4223.2 | 5417.2
December 4347.7 4029.6 | 4665.7 4465.7 3850.2 | 5081.2

According to the forecast obtained using the proposed model, the maximum number of
employed in agriculture in 2016 will be observed in August and will reach 5353.9 thousand
people. By the end of the year, it will be reduced to some extent and will maintain at 4347.7
thousand people. By the end of 2017, the number of employed in this sector will be 4465.7
thousand people that is higher than the value in the same period of 2015 by 6.9%. The regression
equation modeling the dynamics of the number of employed in manufacturing sectors using
monthly data for the period from 2009 to 2015 is as follows:

Yo, = 1268.5+54.3X,, , —4.2X5, , +0.25%, + 4.0, —0.47 y,p
t-statistics: (2.7) (-3.5) 21) (2.2 (-3.4)

R?=0.96; F(553)=254.4; DW =2.05; S.E=7.6.

Wage c);rovvth (as a percentage of the average wage in the economy) in manufacturing sectors

Xy 11 ) positively affects the number of employed population in this sphere; however, the ratio

of the average monthly wage to the average wage in the economy for the period under review
declined. The industrial production index in the sector (xm_l) for the period under review had

an upward trend. The increase of production efficiency led to the optimization of employment
structure in manufacturing. The negative influence of data on the number of the population
employed in wholesale and retail trade (ymp) on the resulting index can be explained by the

competitive advantages of this type of activity in comparison with manufacturing in terms of
employment. Actual and estimated values of the population employed in manufacturing sectors
shown in Figure 2 confirm the high accuracy of the model.

Figure following on the next page
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Figure 2: Actual and estimated numbers of employed in manufacturing sectors in 2015
(thous. of people, during all months of 2015)

The forecast model of the number of employed in manufacturing sectors has the form
ARIMA(0,1,1)(1,0,0); its parameters are presented in Table 3.

Table 3: Parameters of ARIMA model (0,1,1)(1,0,0) characterizing the number of employed
in agriculture

Model parameter Parameter value t -statistics Significance level
q(2) -0.76 -11.41 0.00
Ps() 0.97 18.45 0.00

Predictive estimates of the number of employed in manufacturing sectors in 2016-2017,
obtained using model ARIMA(0,1,1)(1,0,0), allowed to conclude that the number of employed
in this sphere will continue to decrease albeit slightly. By the end of 2016, the value of this
indicator will be 10271.7 thousand people and 10138.5 thousand of people by the end of 2017.

It is known that agriculture and manufacturing industries were a resource base for a long time
for other sectors of the economy (types of economic activity - compensators). The analysis
shows that if the number of employed in agriculture somewhat increases, then manufacturing
industries will continue to be a donor of labor resources.

The regression equation modeling employment in the mining sector is as follows:

Y g s = —101.2+52.8x, ; —0.001x; . ; +0.49%;  +1.6X,,
t-statistics: (2.3) (-3.5) 33) (4

R2=071;  F(454)=33.1; SE=139; DW =1.92.

Factors that cover 71% of the variation in the number of employed in mining sector include
X;¢_1 » Which is the ratio of the average wage in the sector to the average wage in the economy,

and Xg ., , which is the amount of overdue wages payable with one lag delay. The significance

of these factors is due to the fact that the average wage in this type of activity is one of the
highest in the economy. The inclusion of lag variables in the model shows that the employment
rate responds to changes in these indicators with a delay of one month. Such influence of
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demand parameters corresponds to behavioral logic. It should be noted that, similar to
agriculture, statistically significant factors include seasonality index in employment (xlo,t ) It

is noteworthy that for every three months, there is a peak in employment. Peaks do not coincide
with the beginning or end of quarters. Rather they coincide with the beginning of the seasons:
March, June, September, December (the maximum seasonality index in the period under study
is that for December — 110,1%), and there is a decline in the next two months (Figure 3).
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Figure 3: Seasonality index in mining sector, %

Based on the evaluation of the model accuracy [12], we can conclude that the proposed equation
correctly describes the behavior of the endogenous variable. This is supported by the value of
the standard error, as well as by the results of the comparison of actual and estimated values of
the number of employed in the mining sector in 2015, presented in Table 4.

Table 4: Actual and estimated numbers of employed in mining sector in 2015 (thous. of

people)

Values January | February March April May June
Actual 1602 1406 1493 1404 1559 1573
Estimated 1620.7 1458.8 1507.2 1480.5 1507.1 1552.0

Values July August | September | October | November | December
Actual 1456 1492 1638 1457 1357 1621
Estimated 1482.7 1437.7 1636.0 1496.6 1407.6 1660.5

The choice of a prognostic model, ARIMA(1,1,0)(0,0,1) with seasonal lag 12 was determined
by the dynamics of the number of employed in the mining sector. All the coefficients in the
model are statistically significant, the standard error is rather small: 0.147.

Table 5: Parameters of ARIMA model (1,1,0)(0,0,1) with seasonality characterizing the
number of employed in mining sector

Model parameter | Parameter value t -statistics | Significance level
p(D) -0.39 -3.56 0.00
Qs(D) -0.25 -2.14 0.04

The proposed model allowed obtaining predicted values employed in the mining sector in the
medium term. According to forecasts, the number of employed in this field by the end of 2016
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will reach 1603.5 thousand, and by the end of 2017 — 1586.2 thousand people. This indicator
will reach its maximum in September 2016 at 1637.0 thousand of people.
The regression equation modeling the number of employed in the wholesale and retail trade:

Vrops =—1465.5+20.8%,, ; +12.6X,, , +0.06X,, +132.0x,,, +0.001x,,,
t-statistics: (2.0) (2.5) (29 (4.6) (2.9)

R2=0.84; F(553)=555; DW =1.95; S.E=11.2.
The explanatory variables for this equation are: working-age population (xgyt) and seasonality
index (Xlo,t ) as well as wage as a percentage of the average wage in the economy (Xl,t—l) and
the index of intensity of the output of goods and services (x“_l) with one month lag.

The last two indicators reflect the scale of production in trade. However, their meaning is
different. The output reflects the overall scale of production, while the wage reflects the
increment of output opportunities. The specificity of investment activity in trade in recent years
was that the priority was the expansion of trading networks and not the substitution of capital
for labor. In this regard, we can state that in this sector, where a very high level of productivity
was achieved, labor and capital are in complementary relationships rather than substitution.
One of the explanatory variables included in the model was the variable characterizing
household consumption (xlz’t) in comparable prices of 2008 (in billion rubles). With the

growth in household consumption, the turnover of retail trade (food and non-food products)
also goes up, which in turn leads to an increase in the number of employed in trade. The actual
and estimated values of people employed in the wholesale and retail trade in 2015 are shown
in Figure 4.
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Figure 4: Actual and estimated numbers of employed in wholesale and retail trade in 2015
(thousands)

Forecasting of the number of employed in trade was based on the model ARIMA(0,1,1)(1,0,1).
The residues of the proposed model are random, uncorrelated and normally distributed
quantities. This confirms the quality of the proposed model. Statistically significant and reliable
model parameters are presented in Table 6.
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Table 6: Parameters of ARIMA model (0,1,1)(1,0,1) with seasonal lag 12, describing the
number of employed in mining sector

Model parameter Parameter value { -statistics Significance level
q@) 0.76 9.44 0.00
Ps(1) 0.90 4.21 0.00
Qs(D) 0.67 2.29 0.02

According to the proposed forecast estimates, the number of employed in small enterprises in
the forecast period will grow and will reach 13442.8 thousand by the end of 2016 and 13533.2
thousand of people by the end of 2017.

4. DISCUSSION

Summing up, it can be noted that the existing trends will prevail in the prospective period:
significant wage differentiation by type of economic activity determines the employed
population concentration in spheres where the wages are high. According to the models, some
transformation of the employment structure by type of economic activity will continue: the
number of employed in wholesale and retail trade will gradually increase, absorbing the flow
of labor from the manufacturing industries and agriculture. In turn, the inefficient distribution
of employed by type of activity will lead to differentiation in the productivity of labor as well.
The development of the economy in recent years has shown that, for the Russian economy, the
limited manpower is not yet an acute problem because there is an allowance to increase the
effectiveness of the labor force (it is relevant for both quantitative and qualitative parameters).
The existing model of the labor market in Russia, which during crisis allowed eliminating the
existing tension, at the present stage impedes the transition to an effective employment
structure, which in turn does not allow the formation of an effective production structure.

5. CONCLUSION

The calculations showed the importance of demand characteristics, factors that describe labor
productivity and demographic situation, as well as the insufficient ability of the labor market
to self-regulation. Taking into account the inertia of the labor market, it is necessary to create
additional regulators which will be based mainly on the system of forecasting of the economy’s
needs in labor resources. The complexity and ambiguity of the employment situation in our
country make it necessary to find ways to develop it at the level of individual regions.
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ABSTRACT

This paper aims to highlight the importance of factors that affect organisational design and
provide a deeper insight into the importance of organisation and an organisational structure.
The paper focuses on the main factors and the manner in which they affect organisational
design, in particular the design of organisational structure. The internal factors that affect an
organisation are mutually dependent; hence, a change in one factor causes a change in
another. Unlike the internal factors, which an organisation can shape and control, the external
factors are beyond its control and it must adapt to them. The main internal factors which
significantly affect an organisation and its success are its employees and products. People are
the only living element of an organisation. Product is a very important factor that also
influences an organisation’s choice of technology. Its design and properties must meet specific
customer needs. Customers are one of the key external factors that affect the success of an
organisation. A survey was conducted with an aim to gain an insight into the level of
consumption of Franck teas and the respondents’ habits of drinking tea; more specifically how
often and with whom they drink tea and how they usually take it. The survey results indicate
that more than 90% of the respondents drink Franck teas.

Keywords: organisation, organisational structure, internal and external factors, customers,
Franck tea

1. INTRODUCTION

Businesses require a well-structured organisation to accomplish their goals and be able to grow.
In today's globalized world, organisation has an important role. Without organisation, any effort
to achieve a goal would be much more difficult, and many attempts would even be rendered
impossible. Organisation includes and contributes to the importance of organisational structure,
organisational resources and organisational processes. Organisational structure is often affected
by a number of factors in the internal and external environment, which leads to constant
changing of its components. Numerous factors affect the development of organisational
structure; however, the most important ones are the external and internal factors. A survey was
conducted on the consumption of Franck teas to identify the internal and external factors
affecting organisational design.

2. ORGANISATION

The word organisation has various meanings. It can be defined as an activity that seeks to
harmonize the interpersonal relationships of those who work together towards the achievement
of common goals (Bernik J., Purdevi¢ S., Foto¢i¢ N., Tolusi¢ M., Vinkovi¢ B., Vrbanec A.,
2007, p. 6). Organisation enables the effective and efficient implementation of human activities
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which, without organisation, would result in failure. Since organisation is present in almost
every aspect of human life, it can be argued that the whole world is an organisation. Thus,
organisation and the process of organising are vital in a modern society. To be able to carry out
their tasks and responsibilities in various organisations, people need to be well organised.
Regardless of where one is or what one is doing, every aspect, every part of human life, from
birth to death, requires organisation. Organisation, whose essential parts are structure and goal,
is one of the most important and oldest concepts created by humans. To understand the
importance of organisation, try to imagine a world in which one needs to travel by train, bus,
boat or airplane, but there is no timetable or flight schedule. Another good example of life
without organisation would be a situation in which students or teachers need to attend/give a
lecture but do not have a lecture schedule, or organisations without set working hours. If this
were the case, disorganisation and disorder would occur and an organisation would fall apart.
In order for organisations to survive, they must be dynamically stable, i.e. be willing and able
to change (Sikavica, 2011, p. 20).

Goals are a vital part of any organisation. They can be defined as the ends towards which an
organisation’s efforts are directed or the endpoints that an organisation seeks to reach. They
have a hierarchical structure, which means that achieving one goal is a prerequisite for
achieving other goals. Goals must be SMART, i.e. specific, measurable, attainable, relevant
and time-bound (Sikavica, 2011, p. 22).

Organisational structure is the most important, and highly dynamic, element of an organisation.
It needs to be clearly defined, robust and suited to the organisation’s specific requirements. The
word structure comes from the Latin word structura, meaning order, building, masonry, and
has multiple meanings. The structure of an organisation is constantly affected by external and
internal changes, which in turn constantly change its elements. Organisational structure defines
the manner in which the roles and responsibilities are assigned to individuals and divided across
an organisation. Developing a quality organisational structure is of utmost importance.
Numerous factors influence the development of organisational structure. Many authors have
studied this subject and have put forward different types and classifications of these factors.
However, most of them agree that the most adequate division is into internal and external
factors (Sikavica, Hernaus, 2011, p. 15).

3. FACTORS THAT AFFECT ORGANISATIONAL DESIGN

Organisational factors include all factors that affect the choice of a particular type of
organisational structure, and determine the key dimensions of an organisation such as the level
of work division and specialization, number of hierarchical levels in an organisation, level of
control, authority and responsibility, degree of centralization and decentralization and
coordination within an organisation (Sikavica, 2011, p. 209).

3.1. INTERNAL FACTORS

One must analyse these factors in the context of their mutual relationship rather than
individually. The reason for this is not the fact that an organisation is affected by both internal
and external factors, but because each of the factors influences other factors, thus affecting the
structure of an organisation. Internal factors include the factors which an organisation can
define and control. The most important internal factors of an organisation are its vision, mission
and goals; strategy; technology; size; life cycle; people; products and location (Sikavica, 2011,
p. 217). Vision, mission and goals are in a hierarchical relationship, meaning that they are
interconnected, i.e. none of them is autonomous and independent and each of them affects the
other two. To be successful, an organisation must have a clearly defined, realistic and attainable
vision (Hunjet, Kozina, 2014, p. 128). In order to develop an attainable vision, it is particularly
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important to establish a good communication with as many customers, suppliers and employees
as possible. Once there is a well-defined and clear vision, the focus shifts to the mission.
Establishing the mission takes time to coordinate all the factors that need to be taken into
account. A clearly-defined mission is a starting point for determining goals and behaviours and
the path that an organisation wants follow (Hunjet, Kozina, 2014, p. 131). Goals define what
the company seeks to achieve; they are closely related with the strategy that defines the manner
in which the desired goals will be achieved (Sikavica, Novak, 1999, p. 68). Strategy is one of
the most important factors that affect organisational design. The strategy of a company or an
organisation must be tailored to the needs of that particular company or organisation. A helpful
tool in developing the strategy of an organisation is the SWOT analysis. The choice of strategy
has an impact on the organisational design, and it is closely related to the goals and the structure
of an organisation. To gain competitive advantage, an organisation’s strategy must be tailored
to fit the specific goals of the company (Bobera, Hunjet, Kozina, 2015, p.140). Technology
significantly impacts not only the organisational design but also the society as a whole.
Technology is defined as work performed by an organisation, but also as machinery, tools,
information, skills and materials used to perform an activity. Technology is the essence of the
transformation process and includes methods of production, workflow and equipment
(Sikavica, 2011, p. 234).

Like people, organisations evolve through various stages of life cycle - birth, midlife and death.
Providing that the management of an organisation is highly competent and capable,
organisations can outlive their founders and “live forever”. Business problems occur in all
stages of an organisation’s life; however, they are more likely to occur during the transition
from one stage to another. For example, threats that occur during the start-up phase are different
from those that occur during maturity (Sikavica, 2011, p. 258).

People are a crucial element of any social system. Managers and employees, as members of an
organisation, are assigned different positions and roles. People, i.e. employees of an
organisation, as an important internal factor, affect not only the success of a business, but also
the organisational structure. Several people-related factors influence the organisation, e.g. the
composition of employees, their knowledge and abilities, the concept of management, the
attitudes and needs of employees, the way workplaces are organised, the establishment of an
informal organisation, and the implementation or non-implementation of the organisation
(Sikavica, 2011, p. 266). The knowledge and abilities of employees have a powerful affect on
an organisation.

Product is also a very important internal factor. Production is specific to the product that is
being produced, so each product requires specific technology. Products also determine the type
of organisational structure. If an organisation produces a single product, its overall
organisational structure will be functional. If an organisation produces a large number of
different products, using different production technologies, it will opt for a divisional
organisational structure. The quantity of products will affect the organisational structure
regardless of whether an organisation produces one or several related, similar or different
products (Sikavica, 2011, p. 270). Product represents the final result of a production activity
that exists even after the production process has been completed. Its design and properties are
developed to meet a specific need. Each product has some basic properties; however, in addition
those, there are also product properties that are valued by consumers, which distinguish this
product from competitor products. Long-term survival and growth of an organisation in the
market depend primarily on its ability to offer a superior product to the consumer (Kesic¢, 2003,
p. 234).
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3.2. EXTERNAL FACTORS

External factors are also referred to as environmental factors. The environment of an
organisation includes external forces, i.e. influences outside an organisation that affect it.
Considering that everything that is outside an organisation is its environment, it can be assumed
that in today's globalized world, the external environment of any organisation is infinite. The
most powerful external factors are economic, technological, social, demographic, political,
legal, cultural and international factors, while the most important factors in the organisation's
immediate environment are integration processes, customers, suppliers, competition and labour
market (Sikavica, 2011, p. 282).

Economic environment is a part of the general environment and refers to the overall economic
context in the country in which an organisation operates, as well as the narrower and wider
regions that interact with the environment. The economic environment includes customers and
their economic power, the general level of unemployment, the availability of funding, interest
rates, etc. It affects an organisation significantly because the stability and safety of the
environment largely determine the stability and safety of an organisation (Sikavica, 2011, p.
290).

Technological environment of an organisation is the global environment which includes all
competitors within the same industry. The technological environment requires organisations to
adapt to the high level of technological uncertainty, and keep up with new technologies. In
order to survive in such environment, an organisation needs to constantly invest in its process
capabilities. Organisations are continually searching for new products and processes. Both
production and information technologies require new types of organisation, and create a need
for networking, removal of the hierarchy, a decrease in the size of organisations, and the like
(Hunjet, 2015, p. 26).

Social environment includes the attitudes, desires, expectations, intelligence and education
level, as well as beliefs and customs of people in a particular group or society. The social
environment also includes the environmental movement, also known as green politics, which
has become an important political force in some countries. Socially responsible behaviour has
become imperative for individuals and the society as a whole. Socially responsible behaviour
involves taking responsibility for one’s own actions (Sikavica, 2011, p. 294).

Demographic environment is becoming an increasingly important factor to which organisations
must adapt. Organisations should be aware of the demographic trends, high and low birth rates,
average age of population, etc. The importance of the demographic environment will increase
in the future due to the changing demographic trends and integration processes in some parts
of the world. In order for the demographic profile of a country to be as favourable as possible,
additional educational efforts need to be undertaken, which will affect the entire country’s
future (Sikavica, 2011, p. 295).

Political environment is the system of government of a country, which may be a democracy, a
dictatorship or a monarchy. The government determines the political environment, promotes or
restricts economic activities using tools such as subsidies, tax reliefs, customs duties, and the
like. The political system largely determines the coordinates within which business activities
take place, as each of these systems has specific characteristics. Organisations must therefore
adapt to political factors. Different policy strategies are used by organisations and managers to
deal with pressures from the political environment (Sikavica, 2011, p. 297).

Legal environment includes the laws, regulations and administrative rules adopted by the
legislative authority of a country. For any society to be able to function, a legal system needs
to be established to ensure a compromise between different individuals and groups with
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conflicting interests and goals. General legislation applies equally to all businesses regardless
of their size, activity, location, etc. All regulations aim to protect one company from another,
consumers from unfair business practices, and the wider social interest from irresponsible
behaviour of some business entities. Since the legal environment, as an external factor,
significantly affects organisations, it is in the interest of any government to make institutional
conditions as stable as possible or at least relatively stable (Sikavica, 2011, p. 299).

Culture is a very important element of an organisation and the essence of organisational life
that deserves special attention. A functional culture is vital for successful implementation of
strategies and the survival and growth of an organisation. Simply put, culture is a set of values,
norms and beliefs. Organisational culture defines how employees interact with each other and
complete tasks in a company, and reflects the character of a company. Culture affects
practically all aspects of an organisation. It is also associated with the technology and comprises
the skills, equipment and techniques that enable an organisation to produce goods and services
that the market demands (Susanj, 2005, p. 32).

International environment includes all factors that affect an organisation in an international
context. Awareness of the international environment helps organisations follow the global
trends, keep up with new developments and innovative processes, and earn a share of the global
profit. The international environment is divided into the global environment and the specific
environment (Sikavica, 2011, p. 301).

Integration processes are one of the external factors that an organisation can control to an extent
on condition that it is one of the entities being integrated with other organisations, regardless
of whether it is being acquired or merged (Sikavica, 2011, p. 303). Integration processes differ
from other external factors in that an organisation can influence them, whereas it has to adapt
to all others external factors. Merging refers to the merging one or more organisations into a
new organisation, and as a rule, it is friendly. Acquisition occurs when one organisation buys
or takes over another organisation; it can be either friendly or hostile. Ordinarily, smaller
organisations are acquired by the bigger ones (Sikavica, 2011, p. 303).

Customers are all those who buy or, in a similar way, come into possession of the products and
services of an organisation. Customers are the most critical external factor that directly affects
an organisation and its structure. They are vital to any organisation's success. They are essential
to an organisation because their number, actions and financial power determine its potential for
growth and development. Manufacturers adapt to customer requirements to provide them with
the best product for the right price. An organisation should be well informed about the market
because today's customers know what they want and are willing to pay for it if the price is right
(Kesi¢, 2006, p. 118).

Competition involves at least two individuals, groups, organisations, etc. competing for the
same territory, space or resource. According to Adam Smith, competition is the effort of two
or more parties acting independently to secure the business of a third party by offering the most
favourable terms. Competition is more complex and harder to manage than other factors of
external environment of an organisation because it exists both in the supplier market as well as
in the customer market, i.e. affects both the input and the output. In order to manage
competition, an appropriate strategy must be devised and implemented, provided that the
product is of high quality and has a competitive price that matches its quality. If new market
competitors appear, the reaction of the organisation will depend on its market potential and the
quality of its products. If substitutes appear in the market, the reaction of the organisation will
depend on whether these products can indeed substitute the product of the organisation.
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In managing competition, organisations pursue different strategies to gain competitive
advantage (Sikavica, 2011, p. 316).

Suppliers are organisations that supply other organisations with goods and services used in the
process of manufacturing other goods and services. To gain a competitive advantage, suppliers
must seek to acquire and keep a monopoly. Suppliers are responsible for supplying an
organisation with raw materials, parts, labour, energy, money, etc. The more dependent an
organisation is on the supplier's products, the greater the power of the supplier (Sikavica, 2011,
p. 320).

Labour market is one of the components of an organisation’s external environment. It includes
human resources in the external environment from which organisations can recruit their
employees. For an organisation to be successful, high-quality human resources with adequate
competences and abilities are needed. For this reason, it is important for any organisation to
have quality, competent and skilled employees (Sikavica, 2011, p. 322).

Employees are an invaluable asset to any organisation. Given that their value increases with
their development, the focus of human resources departments should be on providing them with
opportunities for growth and development (https://selekcija.hr/2010/12/ljudski-resursi-ljudski-
potencijali-hr-odjeli-sto-je-to/, accessed on 1 October 2016).

4. THE CASE OF FRANCK TEA

Franck is one of the most successful Croatian manufacturers and exporters of food products. Its
beginnings date back to more than 120 years ago, which means that it has a long history and
rich tradition. By continually expanding to regional markets and investing in research,
development and innovation, the company has become a symbol of visionary, entrepreneurial
spirit and prosperity, and has followed in its rich international business tradition ever since. The
brand name Franck guarantees top quality. In this research, Franck company was taken as an
example to illustrate internal and external factors that affect organisational design. More
specifically, the product, in this case Frank tea, was analysed as one of the most important
internal factors that affect organisational design. Franck has created a very attractive design for
each Franck tea variety as the product must attract the customer’s attention with its appearance
first, and then with its positive effects. Customers, their habits and preferences are given careful
consideration, and all the information obtained is taken into account when designing a new
product that will satisfy customers’ wishes (http://www.franck.eu/o-nama/, accessed on 17
October 2016).

4.1. Research objective and results

A survey was undertaken to investigate the level of consumption of Franck teas and determine
the extent to which the respondents are satisfied with its characteristics. A questionnaire
comprising 19 questions was created. 86 respondents in different age categories were surveyed,
of which 72% were female and 28% were male. The survey was anonymous. The
questionnaires were sent by e-mail with an accompanying note briefly explaining the nature
and purpose of the survey. The data collected were analysed using statistical methods, and the
results are presented in the tables and graphs below and interpreted (Makopak-Pusec, 2017, pp.
50-72).

Graph following on the next page
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1. Age

2% 3%

m Up to 20 years of
age

m 21-30 years of
age

m 31-40 years of
age

Graph 1: Distribution of the respondents according to their age
Source: Created by authors

The majority of the respondents (69%) are between 21 and 30 years old, followed by those aged
up to 20 years (14%). 31-40 year olds account for 12% of the respondents, while those over 51
years of age account for 3% of the sample. The smallest group, accounting for only 2% of the
respondents, are those aged 41-50 years.

2. Employment status
2%

B Employed

® Unemployed

= Secondary

5% school student

5% B University
student
Graph 2: Employment status of the respondents

Source: Created by authors

The majority of the respondents (58%) are employed. Students account for 30% of all

respondents, as do the unemployed. Secondary school students account for 5% and the retirees
for 2% of the respondents.

3. Monthly income

® Up to 3,000 (HRK)

m 3,000-5,000
(HRK)

= Above 5,000
(HRK)

No income

Graph 3: Monthly income of the respondents
Source: Created by authors
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Respondents without any income account for the highest percentage of the sample (30%),
followed by those with up to HRK 3,000 (26%) and those with more than HRK 5,000 (28%).
16% receive a monthly income of HRK 3,000-5,000.

4. Do you drink any of Franck teas?

6%

M Yes

m No

Graph 4: Consumers of Franck teas
Source: Created by authors

94% of the respondents drink Franck teas, while 6% do not.

5. How often do you drink tea?
0%

B When lamiill
11%

m Several times a
week

W During winter

Every day

Graph 5: Frequency of tea consumption
Source: Created by authors

The survey results show that the majority of the respondents (43%) drink tea during winter.
23% of the respondents drink tea when they are ill and an equal percentage of them drink tea
several times a week. Only 11% drink tea on a daily basis.

6. When do you usually drink tea?
1%

M In the morning

® Throughout the
day

1 In the evening

| do not drink tea

Graph 6: Time of day for drinking tea
Source: Created by authors
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According to the survey results, 51% of the respondents drink tea throughout the day. 28% of
the respondents drink tea during the evening, while 20% usually drink it in the morning.

7. What are your first thoughts when someone mentions tea?

M Health and
health benefits

® Warmth

= Iliness (cold or
flue)

Graph 7: First thoughts when tea is mentioned
Source: Created by authors

43% of the respondents think of warmth when someone mentions tea. 35% of the respondents

report that their first thoughts are health and health benefits, whereas the lowest percentage of
the respondents (22%) think of illness (cold or flue).

8. Why do you drink tea?

m To fight off cold
or flu

M For its health
benefits

Graph 8: Reasons for drinking tea
Source: Created by authors

The data show that the most common reason for drinking tea is to fight off cold or flu (29% of
the respondents). 27% of the respondents drink it because of its health benefits. 23% of the

respondents report that they drink it to relax and calm down, while 21% drink tea because of
its pleasant and delicious taste.

9. Which varieties of Franck tea do you prefer?
1% 1% 0%

M Fruit teas

M Herbal teas

I Rituals
Seasonal teas

H Cool teas

Graph 9: Preferred tea type
Source: Created by authors
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The majority of the respondents (61%) prefer fruit teas, while 37% prefer herbal teas. An equal
percentage of the respondents (1%) prefer Rituals teas and seasonal teas, while none of them

prefer the brand Cool teas.

10. What is your favourite herbal tea flavour?

6% B Chamomile
0

m Pomegranate
o Mint

I do not drink

herbal teas

Graph 10: Favourite flavour of herbal tea
Source: Created by authors

The survey results indicate that the majority of the respondents (53%) prefer chamomile tea.
An equal percentage of the respondents (16%) prefer pomegranate and mint flavours. 6% of
the respondents do not drink herbal tea, while 9% of them prefer other flavours.

11. What is your favourite fruit tea flavour?
7%

6% B Forest fruit

m Cranberry

M Blueberry

9%  12%

Graph 11: Favourite flavour of fruit tea
Source: Created by authors

The majority of the respondents (41%) prefer forest fruit, while 25% prefer apple with
cinnamon flavour. 12% report that their favourite flavour is cranberry, while 9% prefer
blueberry. Only 7% prefer other flavours - three respondents prefer cherry-flavoured and three
vanilla-strawberry flavoured teas. 6% of them do not drink fruit tea.

12. Do you like to drink tea by yourself or with others?

H By myself
= With company

m With my family

Graph 12: Preference in terms of company
Source: Created by authors
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The majority of the respondents (42%) drink tea alone, followed by 35% of them who prefer to
drink tea with their family. 23% of the respondents prefer to have company when they drink
tea.

13. Where do you usually drink tea?

1% 1_3%

12% B At home

M In a cafe

= At my friend's
place

Graph 13: Usual place for drinking tea
Source: Created by authors

84% of the respondents usually drink tea at home, 12% drink it in a café, while 3% drink it at
work. 1% say they usually drink tea at their friend’s place.

14. How do you prefer your tea?

0% 2%

B Hot

B Warm

Graph 14: Preference in terms of tea temperature
Source: Created by authors

The majority of the respondents (69%) like to drink their tea warm, 29% of them prefer it hot,
while 2% prefer to let it cool a bit before they drink it.

15. What do you add to your tea?

0% M Lemon

B Honey

W Sugar

Graph 15: Preferences in terms of tea add-ins
Source: Created by authors

Most of the respondents (38%) put honey in their tea; while 28% prefer lemon. 22% of the
respondents add sugar. None of the respondents add rum and 12% do not add any of the above.
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16. Are you satisfied with the taste of Franck teas?
7% 1% 0%

M Extremely

m Very

= Moderately
Slightly

H Not at all

Graph 16: Satisfaction with the taste of Franck teas
Source: Created by authors

59% of the respondents are extremely satisfied with the taste of Franck teas, followed by 33%
of the respondents who are very satisfied. 7% are moderately satisfied, while 1% are slightly
satisfied.

17. Are you satisfied with the packaging of Franck teas?
7% 1% 0%
M Extremely
m Very
M Moderately

Slightly

H Not at all

Graph 17: Satisfaction with the packaging of Franck teas
Source: Created by authors

According to the respondents’ answers, Franck tea packaging is quite good as 52% of the
respondents are extremely satisfied with it, followed 40% of the respondents who are very
satisfied. 7% of the respondents are moderately satisfied, while 1% are only slightly satisfied.

18. Are you satisfied with the price of Franck teas?
5%_\1%

M Extremely

m Very

= Moderately
Slightly

H Not at all

Graph 18: Satisfaction with the price of Franck teas
Source: Created by authors

The majority of the respondents (44%) are very satisfied with the price of Franck teas, while

30% were moderately satisfied. 20% are extremely satisfied, while 5% are slightly satisfied. A
very small percentage of the respondents (1%) are not at all satisfied with the price.

137



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

4.2. Analysis of survey results

Respondents aged 21-30 years make up the majority of the sample. The survey results show
that tea drinkers take care of their health considering that the majority of respondents report
drinking tea to fight off the flu or a cold and its health benefits as the main reasons for drinking
tea. The respondents usually enjoy tea by themselves or with their family. As for their favourite
time of day for drinking tea, 51% like to drink tea throughout the day. Fruit teas are preferred
to herbal teas (60% vs. 37%). Chamomile is the preferred choice when it comes to herbal teas
(52%), while pomegranate and mint are favourites for 16% of the respondents. The favourite
flavours of fruit teas are forest fruit (for 41% of the respondents), followed by apple with
cinnamon flavour preferred by 26% of the respondents. Tea is typically served hot. However,
more than half of the respondents (69%) prefer drinking their tea warm, while 29% of the
respondents prefer to drink it while it is hot. The survey results show that most of the
respondents (38%) add honey to their tea, followed by lemon and sugar. The results also show
that most respondents are satisfied with the flavour, packaging and price of Franck teas.

5. CONCLUSION

The overview and analysis of the factors that affect an organisation lead to the conclusion that
they act jointly to create a complex network of interactions. Given that organisation is a
conscious human activity aimed at bringing order to something, it can be inferred that without
a well-organised structure, it is not possible for organisations to achieve good results.
Depending on the needs of a company, some of these factors are more influential than others.
Nonetheless, each of them affects the development of organisational structure in a specific way.
Internal factors include factors within the organisation which it can control. Internal factors do
not act alone, i.e. independently of one another, but are interconnected. For an organisation to
achieve the best possible results and become as successful as possible, a well-planned vision
and mission need to be formulated. The choice of the most favourable organisational structure
depends largely on the size of the organisation. Organisations go through different life-cycles
just like people do. The product is one of the critical success factors for an organisation. Its
influence on the organisation depends on product diversity, quantity, mode of production and
purpose. An adequate internal structure of an organisation and a well-chosen location of the
company are of great importance for an organisation.

External environmental factors include factors that an organisation cannot control, but must
adapt to. The economic environment is an external factor that refers to the economy of all the
countries in which an organisation operates. Given that all organisations today face
technological challenges, customers are the most critical factor in the external environment.
Their importance to the organisation is vital to such an extent that the entire organisation will
adopt a customer-oriented business model. One of the more challenging external factors is
competition. Bearing in mind the tremendous importance of customers, managers need to be
able to manage competition, i.e. devise and implement an appropriate competitive strategy to
gain a competitive advantage with an aim to distinguish their business from others and make
customers more likely to choose their product over the competition thereby contributing to their
organisation's success. Finally, one must also mention the suppliers without whom there would
be no products to buy. To reduce the influence of external factors and gain a competitive
advantage, an organisation needs people with adequate knowledge and skills.

The interconnectedness of the above factors is evident in the case of Franck teas. Without
customers, a product, in our example - Franck teas, would not exist. This attests to a strong
connection between the customer and the product.
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A survey was carried out with a view to gaining a deeper insight into the consumption of Franck
teas. The survey results show that more than 90% of the respondents drink Franck teas, with
the majority aged between 21 and 30 years. The results also suggest that respondents across all
generations enjoy drinking Franck tea. Tea drinking is often associated with fighting off flu or
cold and it is mostly drunk during the winter. The results indicate that the majority of the
respondents are satisfied with the price, packaging and other Franck tea characteristics.
Drinking tea in moderate amounts is beneficial to health in general. There are many varieties
of tea, which are produced in different ways, but all of them have a common characteristic -
they all improve health. In addition to having health benefits, tea is a veritable treat for the
palate.
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ABSTRACT

The transition to a new economy justifies the orientation of economic development on the
development of human potential, which causes the growing importance of assessing the
conditions in which this potential is being formed. Since non-economic indicators are slower
to respond and more costly than obtaining economic data, they have the added advantage of
adapting to detail, which makes them informative for the distribution of consequences when
policy changes occur. This paper presents a system of indicators designed to assess the non-
economic quality of life in the regions of the Russian Federation. The method of cluster analysis
has been used to Building of groups of regions on non-economic quality of life. The article
presents the results of the analysis of the clusterization of Russian regions. Groups of non-
economic indicators of the quality of life of the population, taking into account the factors of
the quality of the population’s living, taking into account geographical, ecological (climatic)
and demographic conditions, are singled out. The paper examines the impact of locational
factors on entering the region in a specific group. The method of regression modeling has been
used to Building predictive models of non-economic quality of life in Russian regions. Thus, an
attempt has been made to comprehensive evaluation of the non-economic quality of life in the
regions of the Russian Federation. Key words: quality of life, non-economic indicators,
regional development, evaluation criteria, cluster analysis, forecasting.

Keywords: quality of life, non-economic indicators, regional development, evaluation criteria,
cluster analysis, forecasting

1. INTRODUCTION

One of the important indicators of the activities of state authorities, quality of their institutions,
and quality of regional social and economic development is the quality of life of the population.
For Russian current administration practice, economic determinism is typical assessing the
quality of life as a sequence of economic development. It contradicts modern concepts
presuming that a person and the quality of his life is not only a social welfare factor but also a
progress criterion of social and economic reforms in a society and the main goal of social
development. However, geographic, economic, demographic, and educational resources of
different regions constituting different federal districts vary significantly, and it is important to
define the main indicators finally determining the quality of life of the population and the
regional human resources.

The quality of life is a complex index including a number of criteria indicating people’s
opportunities to live in good conditions: to be able to get educated, to receive medical care, to
have a job, to live in good housing conditions, to breathe clean air, to drink clean water, etc.
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Complication of the life quality issue in the new social and economic conditions requires the
development of new methods of assessment of the quality of life of the population, not only
including the criteria of financial security and territorial availability of basic social services
provided by the government.

Due to this, it is deemed important to develop methods of statistical analysis and forecasting of
the main directions of increase of the quality of population’s life, to compare the main criteria
reflecting the quality of life of regional population belonging to geographically different federal
districts based on time and space. For the regions of the Russian Federation, it is necessary to
develop their own systems of criteria reflecting both economic and non-economic quality of
life, because the existing criteria developed to assess the quality of life do not completely reflect
the quality of life in the Russian regions.

The assessment of the quality of life in geographically differentiated groups of regions of the
Russian Federation considering a structure system of criteria with regard to non-economic life
aspects, too, will allow to find the main characteristics of the development disparity between
the regions included in the federal districts, which, in its turn, will allow to distribute resources
more reasonably and manage the territories efficiently.

There are different approaches to people’s life quality assessment employing both personal and
unbiased assessments.

The number of assessment criteria and approaches focused on personal assessment of life
quality perception by certain individuals based on the results require a significant number of
mass pools. Such analysis of the personal assessment of life quality through people’s own
feelings is quite complicated and expensive for the Russian regions. It requires regular social
researches and representative researches for each region of the Russian Federation.

An unbiased indication of problem areas characterizing the quality of life and constituting
human resource potential of different regions and federal districts can be obtained both based
on the analysis of social and economic factors in dynamics and performing a comparative
analysis of regions of one district and of different federal districts. A large amount of statistical
data is required to perform such analysis based on unbiased criteria.

2. SUMMARY OF LITERATURE THEMES

In English reference literature devoted to social and economic issues, a term "non-economic
quality of life" can be found more and more often, which can be interpreted as the uneconomical
quality of life [1-4]. For the avoidance of doubt, this term is hereinafter referred to as "non-
economic quality of life" (NEQL). NEQL means the group of the aspects of the development
of human potential that cannot be expressed by economic criteria, such as Gross Regional
Product or average personal income.

Foreign researches devoted to social and economic issues contain more and more frequent
attempts to exclude the financial element from total assessments of the quality of life. E. g. non-
economic quality of life is an indicator reflecting the plurality of the aspects of human potential
development that cannot be expressed through economic figures like Gross Regional Product
or average personal income (Greyling T., 2016).

The economic element of the quality of life was also eliminated during calculation of such index
as Social Progress Index (SPI). This index was calculated in 2013 by Social Progress Imperative
company led by Michael Porter. SPI reflects the degree of satisfaction of the main human needs,
a possibility of human potential development, and the level of individual welfare (Green, 2017).
In many scientists' opinion, the necessity of a transition of a radical change of principles of
social progress assessment means that the value of the amount of gross domestic product does
not reflect ecologic conditions, the level of social rights and obligations, and population
solidarity (The Global Goals For Sustainable Developmenthttp Index, 2015).
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Researches devoted to the assessment of the non-economic quality of life at sub-national level
belong to Stephanie Rossouw and Vim Naude. Quality of life, in their opinion, is a
multidimensional concept including not only an income element but also an important non-
economic element, so called non-economic welfare (Rossouw S. N. W., 2008, pp. 433-452).
These authors developed the methods for and carried out NEQL assessment in South African
regions in 2008. Besides, Stephanie Rossouw assessed and analyzed NEQL in New Zealand
together with Gale Pacheko (Rossouw S. P. G., 2012).

Methods of indication of differences between the economic and non-economic HDI
components were proposed by McGillivray in 2005 (McGillivray, 2005, pp. 337-364) This
method is based on the development of main components according to the standard indexes of
the national NEQL.

The evidence of the trend of NEQL assessment is the fact that NEQL figures are used more
often than economic ones, when a middle- or long-term assessment is required, because this
assessment type more directly relates to the results of the strategy of human life development
when people are considered as ‘a goal rather than means' or political resource. Since the non-
economic figures react slowlier and require more costs than economic data obtaining, they have
an additional advantage: they can adapt to details, which makes them meaningful for
forecasting the consequences when policy changes.

3. RESEARCH METHODS

Currently, there are no unbiased indexes allowing to determine, how one region looks compared
to another considering the non-economic quality of life.

For the regions of the Russian Federation, it is necessary to develop their own system of
indicators reflecting NEQL, because the indicators developed for NEQL assessment in New
Zealand and Africa are not suitable to reflect the quality of life in Russian regions unbiasedly.
The indicator system development can be approached from two sides: we can select groups of
indicators reflecting different aspects of the quality of life (Horizontal division) or select
indexes being indicators, factors, or consequences of certain conditions of the quality of life
(Vertical division) from the whole system.

For the analysis, all variables were preliminarily combined into groups.

The first group includes variables relating to a person and his activities (so called demographic
variables). This group includes the main demographic variables, such as: number of inhabitants,
density of the population, average life duration, a share of the unemployed, the size of
economically active population, the indexes of age structure of the population (the size of
population between 70-74 years; the size of population above 75 years; the size of non-
educated population above 15 years; the size of population above 15 years with secondary
education) (Federal State Statistics Service, 2017) (Site of International Economic Statistics,
2017).

The second group includes variables relating to locations of residence (so called geographic
variables). It contains indicators reflecting the quality of the environment and ecology.

These indicators define the conditions of the population’s life depending on quality of lands,
the degree of peat formation, availability of forests and water reservoirs, and harmful substances
emissions to the atmosphere, i. g. it is supposed that good climate and ecology add to people’s
welfare. The following indicators were considered in this group: water surface area, including
swamps, % from the total area; forest lands in % from the total area; area of agricultural lands
in % from the total area; fresh water consumption, millions of cubic meters; a share of
population having drinking water supplied complying with safety requirements in the total size
of population of a region of the Russian Federation, %; the amount of harmful (polluting)
substances emissions to the atmosphere from stationary sources located in the region of the

142



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

Russian Federation; a share of the area of the region of the Russian Federation covered by
specially protected natural territories in the total area.

The third group includes indicators of territorial development and availability of transport
infrastructure (so called urbanization variables). The opportunity to be mobile and have more
comfort conditions of urban living and traveling are factors of more ‘accelerated’ modern life.
This group includes: density of common hard-surface car roads, km of roads per 10,000 sg. km
of the territory; density of railways of common usage, km of railways per 10,000 sg. km of the
territory; a share of urban population, %.

4. CLUSTER ANALYSIS

All regions of the Russian Federation were divided into clusters for each of the three groups
reflecting the conditions of the population’s life in them.

The performed classification of the regions of the Russian Federation according to the selected
indicator groups gave the following results:

For the first group of indicators reflecting the demographic situation, all regions were divided
into four clusters. The main difference between the regional clusters occurs due to the indicators
of the population’s density, the mortality of employable age population, and a share of the
unemployed. What's interesting, the highest density of the population, 34.332 thousand people,
is in third cluster regions including Pskov, Krasnodar, Rostov regions, the Republic of
Bashkortostan, the Republic of Tatarstan, Sverdlovsk, Tumen, and Chelyabinsk regions.

For the second group of indicators, geographic variables, the regions were also divided into
four clusters. A significant difference is seen in such ecological and climate conditions in the
regions of the Russian Federation as fresh water consumption by the regional population (L. P.
Bakumenko, 2011) (Site of International Economic Statistics, 2017). Besides, the differences
in this indicator values are quite significant (Fig.1).
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Chart 1: Graph of averages for each cluster.

E. g. in the first group regions (Kostroma and Moscow regions, the city of Moscow,
Kaliningrad, Krasnodar, Rostov regions, the Republic of Dagestan, Stavropol, Perm, and
Tumen regions) people used 2,496.3 million of cubic meters of fresh water in average per the
group in 2014, while in the fourth group regions 182.2 million of cubic meters were used. The
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second important indicator is an indicator of polluting substances emissions to the atmosphere
from stationary sources per a unit of the area in residential areas. In the second cluster regions,
including the Khanty-Mansi Autonomous District - Yugra (2,037), Krasnoyarsk region (2,470),
and Kemerovo region (1,390), the emissions to the atmosphere amounted to 1,965.66 cubic
meters per year in average.

The division of the regions of the Russian Federation into clusters according to the third group
of indicators, territorial development and transport infrastructure availability carried out by
Ward's method with use of Euclidean metric and confirmed by the method of k-averages also
allowed to separate four groups of regions differing in the selected criteria. The main difference
was monitored between the regions in 2015 in the density of common hard-surface car roads,
km of roads per 10,000 sq. km. This indicator is quite important for people enabling them to
travel fast within the country. For the population of Belgorod, Lipetsk, Moscow, Kaliningrad
regions, the Republic of Adygeya, Krasnodar region, the Republics of Ingushetia, Kabardino-
Balkaria, North Ossetia-Alania, and Chechnya, this indicator is the highest and amounted to
567.8 km of roads per 10,000 sg. km in 2015. However, for the fourth cluster regions, including
twelve regions of the Russian Federation, such as Krasnoyarsk, Irkutsk, Tomsk regions, the
Republic of Sakha (Yakutia), Kamchatka, Khabarovsk, Amur, Magadan, and Sakhalin regions
and Chukotka Autonomous District, the density of car roads cocrasuia amounted to only 18.6
km of roads per 10,000 sg. km in average. Almost the same is related to the indicator of the
density of railways of common usage. In the first cluster regions, this figure is 263.1 km of km
railways per 10,000 sq. km of the territory, while in the fourth cluster regions it is 25.7 km of
kM railways per 10,000 sqg. km of the territory (Site of International Economic Statistics, 2017).

5. RESULTS AND DISCUSSION

To indicate inter-group relations of the indicators, a database was collected containing 85
observations (regions of the Russian Federation) for 41 indicators. Correlation analysis of these
indicators allowed to determine that average personal monetary incomes influence positively
the share of educational services in the income structure and influence negatively the infant
mortality rate. The average doctors’ salary is higher in regions with a higher density of
population and high consuming expenses and the number of personal cars. In addition, this
indicator influences the value of the expected life duration positively. In regions with longer
life duration, higher amounts of commercial services and retail turnover per capita were also
observed.

The process of the quality of life formation can be reflected by building a regression model of
variation of the expected life duration influenced by social and economic factors:

gs = —27393.2 — 557.2q — 602.4¢, + 0.6q,5 + 0.04q,4 + 496.1gy, + 170.7q5,
t -2,03 -2,15 14,1 2,8 2,04 3,0
R? =0.97 F(23.61)=96.697 for 85 regions

where g5 is the expected life duration (years); qq is the size of population with monetary
incomes below the level of the cost of living (a per cent share of the total regional population);
q10 1S health care in the expense structure (%); g5 is availability of electric vacuum cleaners
per 100 households (pcs); g1 is @ number of personal passenger cars per 1,000 people (pcs);
q1- is disease rate per 1,000 people; g5 is retail turnover per capita (rub.) This model may be
interpreted the following way: the more people with monetary incomes below the level of the
cost of living lives in a region, the less the expected life duration in this region is. It is caused
by worse nutrition, residential conditions, and other household indicators of the quality of
population’s life. Low incomes increase the share of the necessary health care expenses. It is

144



25th International Scientific Conference on Economic and Social Development - XVII International Social Congress (I1SC-2017) —
Moscow, 30-31 October 2017

seen especially in regions with poorly developed free health care system forcing the inhabitants
of such regions to use paid health care services.

The positive correlation of population’s life duration and disease rate can be explained by the
fact that the indicator of the ‘disease rate per 1,000 people’ is calculated based on the number
of visits to doctors, while people with low incomes tend to pay little attention to their health.
Many of them continue working even being in the serious condition in fear of loss of their
already low earnings. The remaining three indicators (retail turnover, a number of personal
passenger cars, and availability of electric vacuum cleaners) reflect the consumer purchasing
power of the population depending on both the amount of people’s incomes and the sense of
financial security. The two latter aspects influence the life duration improving the quality of
life.

As the developed model shows, the quality of life of the population in Russian regions is closely
connected with the population’s incomes, while in more developed countries other spheres of
social and economic development are equally important: ecology, education, lifestyle, etc. The
reason is that most people in Russia have low incomes. Besides, it is impossible to improve the
life level of the country population without stabilization of economic aspects of the quality of
life.

6. CONCLUSION

This article contains the results of the analysis related to the search of alternative methods of
determination of factors of the quality of population’s life in the changing economics
considering non-economic elements and factors reflecting the level of comfort of population’s
life in certain Russian regions.

The carried out exploratory analysis of the regions of the Russian Federation considering the
quality of population’s life depending on the location and quality of the territories, the
environment, transport infrastructure development, and other indicators reflecting the
conditions of life evidence the necessity of further execution and extension of such researches.
The evidence of the necessity of the trend of NEQL assessment is the fact that NEQL figures
are used more often than economic ones, when a middle- or long-term assessment is required,
because this assessment type more directly relates to the results of the strategy of human life
development when people are considered as 'a goal rather than means' or political resource.
Since the non-economic figures react slowlier and require more costs than economic data
obtaining, they have an additional advantage: they can adapt to details, which makes them
meaningful for consequence distribution when policy changes.

The obtained results will serve for further investigation of demographic and economic
processes considering the non-economic quality of life and development of forecast models of
generation of various NEQL aspects.
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ABSTRACT

The paper reassesses the cultural memory of the ends and beginnings of the major social project
of the 20™" century — the socialist project. At first, the paper discusses readiness of the academic
society for an adequate interpretation of the revolutions in 1917 and the events of 1991-1993,
which can be defined as a revolution given their major social impact. Then using the
methodology of mapping cultural memory of the various revolutionary events, the conclusions
are drawn on inaccurate concept of ‘revolution’ which is incorporated to cultural memory,
amnesia concerning the Russian revolutions, and the manipulations over the memory of these
historical events in order to address the short-term political issues. On the base of these
conclusions the importance of a thorough rethinking of the Russian revolutions within the state
information policy strategy is justified.

Keywords: anti-communist revolution of 1991, anti-Soviet revolution of 1993, Big Data,

cultural memory, information policy, mapping memory, Russian revolutions

1. INTRODUCTION

2017 marks 100" anniversary of the major social project which was based on purely theoretical
premises without any antecedents. In comparison to both revolutions of 1917, the events of
1991-1993 can be defined anti-communist and anti-socialist revolutions which dealt a death
blow the socialist project which by 1991 turned to theocracy. The socialist experiment not only
started but ended up with immense impact worldwide. Thus the events of 1991-1993 cannot be
diminished to a ‘plot” or ‘putsch’ or ‘a state coup’ (as Yeltsin named the August-91), but should
be named a revolution, since they leaded to a radical change in the economic and socio-political
foundations of social life, in Marxist terminology, and a transition to a new (or, if we put it
other way, a return to the old, capitalist) economic formation (Gorbunov et al., 2011).
According to Boris Dubin, writing in 2005, the population in Russia by late 1990s had an
ambivalent attitude towards the August-1991 (Dubin, 2005, p. 50). But by 2005, nearly three-
fifths of respondents could not recall their reaction to the events of 1991, or admitted that never
had a chance to think over the meaning of the events (ibid., p. 53). Obviously a large-scale
public and professional discussion within a framework of the revolution theory was not
launched that time. Meanwhile, many experts rushed to reject term ‘revolution’ (see Levada,
1999, Elster et al., 1998, Kagarlitsky — who suggested ‘a restoration’ (Kagarlitsky, 2011).
Therefore, a theoretical analysis of the events was initiated from outside Russia. A. Arato,
writing on the Russian experiences in a context of the East European countries, named 1991
the historically new phenomenon of revolutions which are denying the traditions of modern
revolutions (Arato, 1993). R. Sakwa was noting that 1991-1993 were ‘anti-revolutions that are
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not counter-revolutions’ (Sakwa, 1998, p. 24) — and both approaches were controversial, but
very important as started to interpret the events of 1991-1993 in their revolutionary potential.
One of the first Russian attempts to comprehend the events of 1991-1993 in the same way were
undertaken in the monograph by V. Mau and I. Starodubrovskaya (Mau, Starodubrovskaya,
2001), but it has not received a wide response. The uncertainty over how to reveal a
fundamentally different role in the Russian history of the February and October revolutions was
manifested in the blind copying of French to describe both events together as "Great Russian
Revolution™ (See: Tropov, 2017; 1zmozik, Rudnik, 2008, etc.). I. Tropov is right in pointing
that the task to create a generalized picture of the revolutionary process in 1917 remains
unrealized, and the question of how to do this is still unarticulated (Tropov, 2017, p. 26).
According to V. Kolbanovsky, ‘Today no one respects October — it is a ‘black hole’ of the
Russian and world history. ...But October said its historical word as it gave birth to the dozens
of social revolutions around the world. This event is the patriarch of the dynasty of the liberation
anticapitalistic and anticolonial movements. But the attitude towards October revolution is
biased and emotional’ (Kolbanovsky, 2013, p. 45).

The war of discourses over this event is in fact ‘biased and emotional’ as the October revolution
is still highly relevant being one of the key factors of the development of the modern history.
The events of 1991-1993 are even more important. But given the high level of political
resonance the historians and political scientists are scared (consciously or, mostly,
unconsciously) of openly discussing the meaning of the global socialist experience. At the same
time, the information policy in Russian Federation does not open any public debates over the
meaning of Russian revolutions of the 20" century. Moreover, despite high public interest in
such debates which is forced further during the anniversaries or the civic turbulence, the
mainstream media tend to manipulate the cultural memory, re-defining the meaning and killing-
off the understandings of the Russian revolutions.

2. DATA SET AND METHODS

We draw this conclusion on the base of the analysis of the cultural memory which shapes a
national identity (Assman, 1992) using the official press as ‘the place for remembrance’ (Nora,
1992) or ‘sites of memory’ (Winter, 1995). For this, we used as data set the official press
publications in 2011-2012. That time 20" anniversary of the August 1991 events coincided with
95" anniversary of February and October revolutions and the electoral campaign which was
accompanied by rallies in the streets of Moscow, St. Petersburg, and other large cities. And this
mixture of the jubilees and civic turbulence have sparked a new round of intense engagements
with the past, matching of various historical parallels. Using key-words-markers® we collected
all these historical references which appeared in this time from 520 official Russian press in
Integrum digital archives, counted and compared their frequency and kept in the data set only
the most frequently used.

!In order to avoid our own cultural bias, we collected them using search engines and queries
with words ‘napominaet’ or ‘pohozh’ or‘podobnyi’ or ‘parallel’ or ‘analogiia’ or ‘assotsiatsiia’
in two sentences proximity with one of ‘the protest key words’: ‘protest’ or ‘bolotnaia’ or ‘rally’
or ‘march’. We selected these words as ‘the protest key words’ because their existence in the
text in the period of time which is considered the most active phase of the protest movement,
can serve as a signifier that in the publication this protest movement is discussed or mentioned.
The search query with both groups of key words constructed a context in which a historical
reference could appear in debates on the protest movement.
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Then, with a method of mapping memory which include the tracing and visualising the
dynamics of appearance of a historical reference in the data set? for a given period of time®; and
also qualitative and quantitative content and discourse analysis, we answered the research
questions: which Russian revolutions are remembered, how, when and what for Russian
revolutions are remembered; how actively the Russian revolutions are remembered; what is the
concept of revolution which has been incorporated in cultural memory.

3. RESULTS

1. Among a plethora of historical references which appeared in relevance to the current
rallies, the most frequently used were: all Russian revolutions, list of so called ‘colour
revolutions’, as well as some important for Russian history and culture figures and events. We
checked how often these historical events appeared in a publication where the Russian protest
movement was discussed: for this, we computed the number of these publications given as a
per cent of total number of publications where this historical event was mentioned in any
context (see in brackets):

‘Stalin terror or repression’ (16%)
‘October revolution’ (17%),

‘First Russian revolution’ (24%),
‘Decembrists’ (29%),

‘February revolution’ (34%),
‘Polish Solidarnost’ (35%),
‘August 1991° (36%),

“Velvet revolution’ (41%),
‘Orange revolution’ (60%).

The revolutionary events took more than a half of all historical references. And many of them
were not discussed previously in mainstream media: for example, February revolution was
mentioned 1.4 times less and the August-1991 was completely silent (Kara-Murza, 2002). Even
the Decembrists movement was remembered — firstly, in blogs, and then in press (Nikiporets-
Takigawa, 2013b). Finally, Orange revolution which was almost completely forgotten in Russia
after 2005 was taken again from the historical dust.

Was this an attempt to undertake a debate over the current protest movement within a broader
historical picture?

2. To clarify further, we checked how often the historical references appeared in a context
where the Russian protest was discussed. We calculated a proportion of publications where one
of the questioned events were mentioned in the context of the protest movement, relevant to the

2Qur article also introduces and discusses applications and perspectives of a new methodological approach to find,
map and visualize memory based on quantitative analysis of Big Data from digital and digitized media. This
methodology for quantitative studies of cultural memory was developed by one of the authors of this paper in
2012, for a new interdisciplinary project ‘How to Map the Past: Mnemonics, a Quantitative Approach to Memory
Studies’ (University of Cambridge, Head of Project Prof Alexander Etkind) and was tested first for the web-based
memories of World War Il in Russia and Ukraine (Nikiporets-Takigawa 2013a) and then in a set of protest
movement studies (Fedor and Nikiporets-Takigawa, 2012 a, b). The core of this methodology is use of web-based
technologies and digital or digitalized texts. This paper is based heavily on the data which was gathered for the
project and have not been published.

3As our case study is based on media debates on the recent protest movement in Russia, the period is counted as
exactly one year after the first rally on 4 December 2011.
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amount of the publications where the events are mentioned in any context. This method brough
evidences that ‘1937’ (23%), ‘Stalin’ (37%), ‘October revolution’ (33%), ‘Perestroika’ (50%),
‘dissident’ (56%) — are less relaited to the Russian protest than August 1991 (73% - dark blue
on the Figure 1), Decembrists (82% - white), February revolution (100% - blue), Orange
revolution (100% - yellow), Stalin terror or repressions (100% - green).

Figurel. The dynamics of references to historical events in the texts which specifically
mentioned the protest movement relevant to the dynamics of references to historical events in
all contexts in 4 December 2011 — 4 December 2012. Source: Galina Nikiporets-Takigawa

Thus, all historical events were remembered more or less because of the current protest
movement, but the revolutionary events of 1825, February 1917, 1991 and 2005 were
remembered in the debates over current protest movement in a greater extent (even in their
anniversaries they were discussed together with the current protest movement), and more
actively during the most vibrant period of the protest movement: 4 December 2011 — 11 March
2012 (Figure 2)
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Figure2. The dynamics of cultural memory in 4 December 2011 — 4 December 2012. Source:
Galina Nikiporets-Takigawa

For what reason all these revolutions and revolutionary events became such a hot topic during
the rallies? Were their historical role properly discussed?
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3. To answer this question, we tried to trace one of these events which was the most visibly
related to the discussios about the ingoing rallies: the orange revolution. This comparison shows
that during 5-12 February 2011, following the unexpected mass protest actions on 4 February,
the orange revolution was mentioned in 0.7% of all printed publications in the Integrum
archives with 94% of the publications mentioning the orange revolution contained also the word
‘protest’ or ‘bolotnaia’ or ‘march’ or ‘rally’ (that is, discussed the protest). Thus, the orange
revolution was the most explicit historical reference which was taken from the past because of
the Russian protest movement and as soon as the protest movement begun. How the orange
revolution was remembered in the debates?

4, As Connerton puts it: ‘To remember ... is precisely not to recall events as isolated; it is
to become capable of forming meaningful narrative sequences’ (Connerton, 1989, p. 26), which
means that if a historical event is discussed, it would be mentioned within a historical narrative,
I.e. with another historical event. We traced the use of historical event week by week and found
few evidences of coincided dynamics for several events. For example, October revolution-
August 1991-Orange revolution-Decembrist-First Russian revolutions were mentioned
together in the period of the week 11-18 December. To draw a complete picture, we computed
how frequently one historical event was mentioned in the discussion over ingoing rallies (Figure
3) and then the amount of its isolated use in the same time and in the same conditions — when
this historical event was mentioned in the discussion on rallies with no other historical parallel
in the same discussion (Figure 4).

L)
oG
0.5
o4
03
o2
o1 \ _...,-\ _'W -
L ..-.i':-"'""\: ' e e St}
i, e - e
I-'II.:{:--"‘-—-EEI:l.-.. i e il .-—-:._‘T_‘--____ =
11 18 25 1 B 13 22 29 5 12 19 26 4 11
Dr=c lan Felb Ml
— 12T and all markers QLGB 000 .05 D.050.1 10,050,040, 06005013 000E0. 130,05 0.05
m— g et 18901 or GKChP znd all markers CQUDED.150.07 DUOS 0.1 10007008 0UCE0 13 DUOE 0. 140 0B 00007
Bore 2 hune vl 2sstoi aind 2l marisrs L010U010.02 © 0 002001 @ O LOL0UD10U0100010.02
Decambristsand all markers .00 0.05000E O CUDED.0A0 1EQOEDOT 00T 000000
Dissident and all markers QUOSO1S0AEDDS O 012017011008 0.1 QuOE0.030. 130008
Fa brumry newelution znd all markers Q01003003011 O 003002 0UDEDDZ DUDE D00 110008011
Fir st Rwssizn revolution and &l ma ke rs Qo0 O D02 O ol 0 0 001 O QD1 O QD1 D
K hirushow Saia thaw and sl markers o 001001001 © O 001003 O O Q03002002 O
e O toben ¢ re wolution and Sl markers CUOSCUDED.OSDUOE O CUD20008 CUC0U0W DUOu 00D CUOS 00D
Diraingge rewodution aind all marksrs 0230310.1ED27 O QOF0120210 230680320 38027053
Perestroika and all marksrs 0.180.25031 0.4 0440 280240270 3043034034035 0q )
Polish Solidarmost’ and all markers 001001 O DUDE O 003001001 O DO1 O OUCR0DUDT D
Stzilin znd =il moarkosrs 0Z280.420393380440330320360350.52 0480330270421
—Stalinsiil terror of repressons and all markers 0 QUO030U01002 O QUOZ004000100Z2 O OQU0Z0U030U010001
Welwe t rewclution and il ma e rs O 003008 01 O 0020040001001 0004001 00080.010.03

Figure 3. The dynamics of references to historical events in the texts which specifically mentioned the
protest movement relevant to all texts from Integrum archives for 4 December 2011 — 4 December
2012. Source: Galina Nikiporets-Takigawa.
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Figure 4. The dynamics of isolated references to historical events in the texts which
specifically mentioned the protest movement relevant to all texts from Integrum archives for 4
December 2011 — 4 December 2012. Source: Galina Nikiporets-Takigawa.

Comparison of the two data evidenced an unexpected result. An isolated use of the historical
events from our data set were quite numerous, they were mentioned predominately outside any
historical narrative, without any links to each other and in unrelated periods of time.

4. DISCUSSION

Thus, all references which were found and analysed in our research were used not for
remembrance and debates. Despite the fact that in that year any debates over revolutionary
events would be very welcomed as three anniversaries were coincided. And despite the fact that
the massive scale of the rallies forced people to search exactly through revolutionary events in
the past to draw a prognosis about the future. We found that the unexpected protests pushed to
test various historical events, take them, replace them with another without clear logic or cause,
but the revolutionary events played some very superior role. The further qualitative analysis
evidenced, however, that all these revolutions were instrumentalised in the mainstream Russian
press just to intimidate people and let the steam of the protest movement down. In this view, a
wiser tactic would be not to mention revolutions at all for calming people. But the political
technologists chose an opposite tactic: they spoke massively about the revolutions and offered
an orange revolution as the most frequentlhy mentioned example of the revolutions. It was a
technology which was borrowed from 2004 and the official press have not tried to invent a new
code for instrumentalization but used the old one (see Wilson, 2005). As in 2004, 'orange’ was
used for aggressive anti-opposition campaign (Fedor, Nikiporets-Takigawa), countered with a
large-scale ‘re-branding’ campaign, aimed at setting up a new constellation of negative,
demonic associations with the orange revolution. Of course, the February revolution and the
events of the August of 1991 were not appropriate at all for these particular aims and the
references to these events were meaningless and spontaneous.
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This tactic could not stop the rallies (they disappeared due weakness of the opposition and new
legislative initiatives against the unsanctioned rallies) but this tactic strengthened in the cultural
memory of Russians the image of orange ‘revolution’ and weakened memory of the Russian
revolutions.

5. CONCLUSION

The anniversaries of the major historical events together with political uprising activate a
memory work, a desire to reshape the historical narrative, to revaluate the meaning attached at
key historical periods in the public debates over the cultural memory of them. If these beneficial
conditions are ignored by the state information policy, the major historical events remain a
completely ignored and forgotten distant and misjudged past. Despite the widely held view that
the idea of the cyclical development of Russian history is warmly welcomed among Russians
which means that Russians know the historical narrative and all its components, their collective
memory is fragmentary, and the depth and quality of memories of a specific historical event is
quite contradictory. And historical allusions appear from the very spontaneous and wildly naive
historical knowledge. This caused by the Soviet education project which suggested a shortened
and carefully preselected list of historical events for remembrance within course of
strengthening statehood. Then the post-Soviet attempts to erase the little that the Soviet
collective memory preserved, resulted with the February and October revolutions and the events
of 1991-1993 were not commemorated in public and in public sphere. The academic debates
over their meaning are very modest and this forces further cultural memory concerning the
revolutions is being manipulated. The global socialist project was over in 1993, but a new wave
of anti-capitalist protests in the 20™" century; more and more sound left populism in the electoral
communications of the European leaders; nostalgia over the Soviet past which is highly popular
in many post-Soviet states and among youth in these states as well (Kolpakova, Nikiporets-
Takigawa, 2015); Marxism on the rise again among the youth around the world — rise a question
about the need to commemorate, reinterpret and discuss the global effect of the Russian
revolutions which launched and closed the global socialist experiment, planned as the largest
social project of the twentieth century. The February bourgeois revolution of 1917 was a
premise of this project, the October socialist revolution opened it, but then the project was
interrupted by the anti-communist revolution of 1991 and completed with the September-
October anti-Soviet revolution of 1993, which has the global results, because it put an end to
the global Soviet socialist experiment. And all these events should be part of the state
information policy over the cultural memory. For the debates which are commensurate with the
scale of events the centenary of which we celebrate, there is time before the end of 2017, and
we should not postpone further.
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ABSTRACT

Considered the recreation nature and social role of tourism in the experience economy of post-
industrial society. Analyzes modern trends in the development of social tourism in the context
of global criteria for sustainable tourism based on a conceptual framework of responsible,
inclusive and accessible tourism. There is expansion of the functional area of inclusive tourism
accessible for all, and the prospects for its interaction with the adaptive sports at the municipal,
regional and international level. Recommendations for integrated use of natural resources,
climate therapy and hydrotherapy, physical rehabilitation and sports in tourism and recreation
in view of social adaptation of people with deviations in health status.

Keywords: social tourism, adaptive sports, inclusion, accessibility, climate therapy,
hydrotherapy, physical rehabilitation, social adaptation

1. INTRODUCTION

The transition to a postindustrial society is accompanied by increasing attention to the
intangible aspects of quality of life, rapid development of the so-called experience economy
(Lazarus, 2017), stimulating the comprehensive development of tourism, published in the
volume of services to third place in world trade (UNWTO, 2016). However, in modern society
the motivation for healthy lifestyle increases. Introduction to active physical recreation for
people of all ages and all levels of well-being becomes the paramount importance (Pillay,
2016). And in this process a significant role is played by social tourism, which has become one
of the most important global socio-economic sectors of human activity (Sharma, 2012,
Minnaert, 2014), in essence, a social phenomenon of modernity.

According to the World Health Organization, persons with disabilities constitute about 15 % of
the population of the globe (WHO, 2011). In this aspect another important issue and the trend
today is the practical implementation of the humanitarian principles of inclusion into society of
people with disabilities in health status and people with disabilities through introduction of
methods and means of adaptive physical culture and adaptive sports (Makhov, 2017). The
question is: "tourism as a social phenomenon™ and "'social tourism™ —what are their differences,
what are the social functions of modern tourism? What are the trends in the development of
social tourism and perspectives of its interaction with the adaptive sports at various levels of
organizational management?
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And finally, what are the prospects for the integration of recreational resources, and modern
technology of physical rehabilitation, adaptive sports and tourism to ensure the social
adaptation of the disabled and individuals with deviations in health status?

2. RECREATIONAL NATURE AND SOCIAL ROLE OF TOURISM

Recreation as a process of expanded reproduction of the physical, mental and intellectual forces
of man is one of the most important foundations of tourism. Recreational needs are defined as
the need for the restoration and development of physical and spiritual forces realized by a
person, a group of people, society, and the needs can be realized only through activities:
physical, mental, intellectual; because of this they act as a motivation for action. Tourism is a
motor activity that compensates for the limited movement (hypokinesia), provides therapy and
prevention of psychosomatic diseases, maintaining physical fitness and health, that is,
recreation - both simple (compensation) and expanded (development of human forces). The
success of tourism in recreational activities is, first of all, to find and emphasize the strong
natural recreational resources of any territory, as well as the possibility of their use in
recreational and therapeutic purposes. The aforementioned primarily refers to the resort centers.
Resorts are attractive natural areas that, in the context of tourism, can become part of a
"network" that promotes the development of a particular territory as a tourist destination. From
the point of view of social tourism, the resort atmosphere is an important component that
arouses the interest of tourists, as it creates favorable conditions for health improvement and
training in a healthy lifestyle.

Now the notion of "health” is no longer limited to the treatment of the disease, but means
promoting the improvement of the person’'s well-being and the development of his personal
abilities, taking into account various conditions. Priority is the development of skills in the right
way of life, the relationship between health, safety and the environment in life and at work.
Therefore, for example, hydrotherapy is not limited to therapeutic effects, but it is also a
preventive measure, actively contraposing to medical therapy the lifestyle, aimed at
maintaining health and well-being (Solimene, 2016).

Thus, the recreational essence of tourism consists, first of all, in the fact that tourism is the most
effective means of solving the main social task - ensuring the constitutional human right to rest
and improve health. That is why a number of researchers come to the conclusion that, in
essence, all tourism is social (Shpilko, 2014). Meanwhile, the social role and social functions
of tourism have been interpreted differently by researchers during the last three decades of
tourism evolution, in general, and social tourism in particular.

3. MODERN TRENDS IN THE DEVELOPMENT OF SOCIAL TOURISM IN THE
CONTEXT OF GLOBAL CRITERIA FOR SUSTAINABLE TOURISM

Despite the fact that the notion of social tourism, as subsidized by the state, has been known
since 1936 (Santuary, 2016), in recent decades a number of new terms have emerged that
characterize the functions of socially oriented tourism. There are the mass tourism, social
tourism (in the narrow sense), accessible tourism, barrier-free tourism, adaptive tourism,
inclusive tourism, responsible tourism, sustainable tourism (Pugiev, 2016). The last term
"sustainable tourism™ is often used as a synonym of the term "sustainable tourism
development”, became especially relevant when the General Assembly of the United Nations
at its 70th session declared 2017 as the International year of sustainable tourism for
development, to promote the role of tourism in the following five key areas: 1) inclusive and
sustainable economic growth; 2) social inclusion, employment and poverty reduction; 3)
resource efficiency, environmental protection and climate change; 4) cultural values, diversity
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and heritage; 5) mutual understanding, peace and security (2017 International year of
sustainable tourism for development, 2017). The analysis of the essence of global criteria for
sustainable tourism (GSTC Destination Criteria, 2013) shows that they largely characterize the
social orientation of sustainable tourism as provide for the conservation of natural and cultural-
historical heritage for future generations while respecting the interests of socio-economic
development of tourist destinations and host communities and satisfaction of tourists. In all
mentioned above five priority key areas of promoting the role of tourism in the modern strategy
of sustainable development is clearly visible in his social and inclusive orientation. So this trend
confirmed the conclusions concerning the needs and perspectives for the inclusive tourism
development which play important role for the social rehabilitation and adaptation of the
disabled persons (Seselkin, 2016). That is, social tourism in the broadest sense of the word -
tourism accessible for all (World Tourism Day 2016 “Tourism for All - promoting universal
accessibility” Good Practices in the Accessible Tourism Supply, 2016). The main social
functions of tourism for the social oriented types of tourism are presented in the Table 1.

Table 1. The main social functions of tourism for the social oriented types of tourism

Social orientation of The main social functions of tourism
tourism
Mass tourism Improvement of the nation health through active leisure activities; Education of
the personality of society
Social tourism Financing of tourist trips (full or partial) from extra-family sources (budgetary

(In the narrow sense) | financing, special funds, employers, etc.)

Accessible tourism Ensuring safe and comfortable tourism for all visitors regardless of gender, race,
physical disability, age, financial situation, etc.
Barrier-free tourism Involvement of socially disadvantaged citizens in tourism with disabilities in the

state of health and disabled persons with the removal of barriers in city
environment and the transport and tourist service infrastructure

Adaptive tourism The integration of persons with special needs, including disabled people and
persons with disabilities in health status, to active forms of tourism in the natural
environment

Inclusive tourism The participation in active tourism of children and youth with disabilities in health
and disabled people in conjunction with volunteers and healthy people
Responsible tourism Educating tourists for respect for the environment and cultures of the local
population

Sustainable tourism Promotion: inclusive and sustainable economic growth; social inclusion,
employment and poverty reduction; effective use of resources, environmental
protection in the light of climate change; preservation of cultural property,
biological diversity and heritage; mutual understanding, peace and security

Analysis of the main social functions of tourism and the evolution of the relationship,
interaction and mutual influence of social tourism in the broad sense (that is socially oriented
tourism) and adaptive sports is, in our view, considerable scientific and practical interest.

4. FUNCTIONAL SPACE AND THE INTERACTION OF ADAPTIVE SPORTS AND
ADAPTIVE TOURISM

As known, the main goal of activity in adaptive sports is the aspiration to the maximum possible
achievement, that is, to the record, which is the main difference between it and other types of
adaptive physical culture (Evseev, 2010). Thus, adaptive sports are designed to meet a complex
of human needs with disabilities in the state of health, the most important of which are self-
actualization, the maximum possible self-realization of their abilities and their comparison with
the abilities of other people who have similar health problems. These problems include: lesions
of the musculoskeletal system, vision, hearing, intelligence, etc.). In addition, the leading needs
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of this complex include the needs of communication, that is, socialization and social integration
(Makhov, 2011). The main social functions of adaptive sports and their target characteristics in
comparison with similar generalized parameters of adaptive tourism are presented for
comparison in Table 2. Switching to a new type of activity, communication with nature, rest,
communication with people, getting pleasure from motor activity and other effects allow us to
provide the following types of rehabilitation effects on people with disabilities that are socially
significant functions, both adaptive tourism and inclusive tourism — tourism for all. Moreover,
from the point of view of influence on somatic and mental health of persons with limited life
opportunities, adaptive tourism can be called an adaptive sport (Akhmetshin, 2004). It is noted
that the social activation in the process of tourist activities, monitoring the progress of other
disabled people lead to the effect of transformation of the worldview (changing the point of
view on the level of the disabled's capabilities, the degree of restrictions created by the disabled
person's defect), which is very close to the effect of socialization and social integration in
adaptive sports.

Table 2. Comparative analysis of the functions of adaptive sports and adaptive tourism

Adaptive sports
Target characteristic of

Adaptive tourism
The objective characteristic

Socially significant Rehabilitation effects

functions the function of the function
Sports and health- Formation of athletes' Recreation and health- Enjoyment of physical
improving very important personal improving activity and communication

characteristics of life, with nature
health improvement
Development of all
morpho-functional
systems of the body and

its psychic properties

Activities aimed at self-
maintenance, care for
oneself and organization of
everyday life in the
conditions of nature
Mastering new knowledge,
skills and competences

Socio-domestic
rehabilitation

Developmental

Social and educational
rehabilitation

Educational Formation of knowledge,
competences and skills
necessary for the full
implementation of

athlete training

Value-orientation

Satisfaction of the need
for self-actualization and
self-improvement

Social-environmental
rehabilitation

Mastering the technologies
of effective functioning in
different habitats

integration in interaction
with healthy peers,
trainers, spectators

social and communicative
rehabilitation

Upbringing Impact of the trainer- | Socio-cultural rehabilitation | Expansion of the ken,
teacher, parents participation in excursions,
Example of people with competitions, photo
similar health problems exhibitions, song festivals,
Formation of self- etc.
organization and self-
discipline skills
Creative Development and Social and psychological Social activation in the
mastering of individual rehabilitation process of tourist activities,
sports technology and self-awareness, monitoring
tactics the progress of other
disabled people,
transformation of the world
outlook
Integral Socialization and social Social rehabilitation and Change in the nature and

circle of communication,
activity within small groups,
changing the social role

As a result of a comparative analysis of the functional space of adaptive sports and adaptive
tourism, one can clearly visualize the following generalized scheme of the relationship between
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social tourism and adaptive sports (Fig. 1). Hierarchical, to some extent, interaction is that on
the one hand, for the employment of adaptive sports and health tourism, it is necessary to
undergo certain training, which can include exploratory journeys within the framework of
active inclusive or adaptive tourism. On the other hand, social tourism can and should be a
vehicle for the ideas of a healthy lifestyle and a mechanism for involving disabled people in
adaptive sports. Including by realizing their travels within the framework of sports tourism of
fans, in this case, for competitions of adaptive sports.

Figure 1. A generalized scheme of interaction between social tourism and adaptive sports (1
— social tourism (tourism accessible for all); 2 — inclusive tourism; 3 — adaptive tourism;
adaptive recreational and sports tourism; 4 — sports tourism; 5 — adaptive sports; 6 — sports
tourism as trips of adaptive sports fans).

Since social rehabilitation and adaptation are impossible without previous physical
rehabilitation using the arsenal of means and methods of adaptive physical culture, the
interaction of the processes of social tourism and adaptive sports can be represented in the form
of the following model (Figure 2).

Figure 2. The interaction model of social tourism and adaptive sports (1 — social tourism; 2 —
inclusive and adaptive tourism; 3 — adaptive physical culture; 4 — physical rehabilitation; 5 —
social adaptation and integration; 6 — adaptive sports; 7 — recreational and medical-health
resourses (natural health factors, climatotherapy, hydrotherapy, etc.)

5. THE INTEGRATED USE OF THE NATURAL RECREATIONAL RESOURCES OF
CLIMATOTHERAPY AND BALNEOTHERAPY, PHYSICAL REHABILITATION
AND SPORTS IN TOURISM AND RECREATION

In the proposed model (Figure 2), in a generalized form, the interrelated dynamic processes of
application of means and methods of adaptive physical training, physical rehabilitation, as well
as recreational and therapeutic and recreational resources are presented in order to familiarize
with active types of inclusive and adaptive tourism and adaptive sports. A distinctive feature of
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the model is the integrated use of these mechanisms, taking into account the impact of natural
factors, climate therapy, hydrotherapy and other modern methods of recovery for the social
adaptation of disabled people and persons with disabilities in health. The urgency of the
application of this complex model in the development of adaptive tourism routes, in the
development of social rehabilitation programs for people with disabilities and people with
disabilities in the state of health, the socialization of children and young people with different
types of disability, in our view, is beyond doubt. The fact is that when implementing programs
of social tourism in Russia, for example, when sending children with disabilities in the state of
health in children's health camps, the results of scientific research are not always taken into
account. At the same time, recommendations are known, in particular, for a number of
researchers on the application of climate therapy in Italy (Condemi, 2015).), which include
analysis of hydrography, types of bioclimatics, basic indications and contraindications to
climate therapy. Such recommendations, of course, must also be taken into account by tourist
companies offering social tours, and rehabilitation centers, and parents who guide children on
a trip. These recommendations can be useful for the competent authorities, both internationally
and regionally, and at the municipal level.

6. CONCLUSION

Summarizing the preliminary results of research on the problems and prospects of the
interrelated processes of the development of social tourism and adaptive sports, and noting the
increasing tendencies of securing inclusion and accessibility in the areas under consideration,
a number of conclusions and proposals can be formulated for the further development of both
accessible tourism for everyone and adaptive sports for the purposes of social adaptation and
integration into society of disabled people and persons with disabilities in the state of health:
1. Social tourism can and should be not only a vehicle for implemetation the ideas of a healthy
lifestyle but and a mechanism for involving disabled people, children and youth with disabilities
in the state of health to adaptive sports by the means of inclusive tourism and adaptive tourism
and including through the realization of their travels within the framework of sports tourism for
fans of adaptive sports competitions.

2. It is necessary to develop practical recommendations for the centers of social protection of
the population, centers for inclusive education, children and youth sports and adaptive schools
and other sports organizations and institutions for the integrated use of adaptive physical
education tools and methods, physical rehabilitation, inclusive and adaptive tourism, and
medical and recreational resources, taking into account the impact of natural factors,
climatotherapy, hydrotherapy and other modern methods of recovery in programs social
rehabilitation of disabled persons and persons with disabilities in health for their social
adaptation and integration, and familiarizing with adaptive sports.

3. Ensure the diversification of multi-level professional educational training programs for the
development, implementation, marketing and promotion of tourism products of adaptive,
accessible, social and inclusive tourism in conjunction with adaptive sports.

4. Develop a system of contests and other measures to encourage tourist destinations, transport
companies, tour operators and travel agents of accessible, social and inclusive tourism,
successfully interacting with adaptive sports organizations in addressing social rehabilitation,
adaptation and integration problems for disabled persons and persons with deviations in health
status.
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ABSTRACT

In the article the questions of modeling of strategic potential of the enterprise culture are
examined. The aspects of the Russian mentality and turbulence of the external environment are
also taken into account. In the modeling process the method of constructing the cognitive maps
with the identification of strategic factors-concepts, reflecting the specific culture of
entrepreneurship, was employed. On the basis of indicators of cognitive maps a systematic
analysis of the dominant factors of entrepreneurial culture was performed. The basic groups
of the vector influences that shape the strategic focus of the development of corporation under
such an organizational objective institute, as a "culture of entrepreneurship™ were discovered.
Keywords: concepts of the relationship, model of an entrepreneurial, culture consonances,
innovative potential of culture, cognitive modeling

1. INTRODUCTION

The extent of the problem is that in the field of formation and development of culture as a
strategic factor of enterprise development a complex semistructured mechanism for the
implementation of corporate strategies that combines production, economic and social
dimensions of corporate entrepreneurship is studied not well. Strategic behavior of
entrepreneurial business structures in turbulence of the external environment, describing the
changes as a higher degree of uncertainty, complexity and variability is reflected in the works
of Belkaoui, A. R. and Picur, R. D [3], Hosmer, L. T. [9], Teece, D. J. Pisano G. [20], Grant,
R. M. [7]. The problem of improving of competitiveness of business organizations in the
business environment through the creation of adequate organizational culture is considered by
many authors, in particular: Gusareva N. B, Tsaritova K. G. [8], Svetislav Paunovic, loan
Constantin Dima [19]. The management instrumentation of weak structural systems are
presented in the works of R. Axelrod [2], Gorelova G. V., [6], Podvesovsky A.G., Lagerev D.
G., Korostelev D. A. [14]. Innovation potential of entrepreneurial corporate culture was
reviewed in the writings of C. Dombrowski [5], Ismail, W. K. W., R. Abdmajid [11], Tselykh
L. A., PanfilovaE. A., Prichina O. S., A. G. Karasheva, Karanashev A. K. [21], ], SavinaM.V.,
Solodukha P.V., Stepanov I.A., Khominich I.P., Novichkov A.V. [16], P. V. Solodukha,
Vasiutina E. S., Korolkova N. A., Erokhin, S. G., Starostenko V. K., L. V. Matraeva [17]. The
interrelation of corporate culture and social climate of the team was studied in the works
A. Plotnikov, I. Skuridina [13]. A number of authors have investigated the interrelation
between corporate culture and organizational changes. They proved that overcoming resistance
to organizational changes is a function of organizational culture - Rezaul Ahsan [15].
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The authors use the concepts that are used by other authors in cognitive modeling: S. Huff [10],
B. Kosko [12], R. Axelrod [18], Atkin R., CastiJ. [1]. However, the management of the
semistructured complex system, which the enterprise culture is, is a daunting task. The method
of cognitive modeling is the most appropriate for solving such kind of problems.

2. METHODOLOGY
The aim of this work is that through the use of a cognitive, economic-mathematical method to
investigate the nature and specificity of realization of mechanism of strategic management
within the Institute - an entrepreneurial culture at the macro and micro level. The methodology
of cognitive modeling of complex semistructured system, which enterprise culture is, is a
system of approaches, methods, techniques, algorithms, application software — support system
decision-making "Intelligent generator best alternatives™ designed to solve the following tasks:
e input and processing of statistical data concepts;
e establishment of connectivity between concepts;
simplicially analysis;
analysis of the structure of the cognitive model of "entrepreneurial culture™;
analysis of structural stability with respect to perturbations of the turbulent
environment;

e job perturbations on the initial values of concepts;
e search of cycles;
e impulse modeling of the system state;
e scenario analysis;
¢ the choice of the scenario of the development of the system;
e management decision-making.
3. RESULTS

When forming a model of the strategic potential of enterprise culture the following assumptions
were adopted:

1. All confounding single relationships were discarded: .

2. It was determined that all these concepts interact as follows

2.1 - positive,

2.2 - negative,

2.3 - do not interact.

The strength of the interaction between concepts varies according to the scale given in table 1.

Table 1: The indicators of intensity of relationships between concept

Interpretation of the impact of the concept on the concept Scale values
Ef?‘gcr:et)g The influence vector Description of the effect of intensity
Weak Enhances the effect weakly positive [0,2,0,4]
Reduces the influence slightly negative [-0,4,-0,2]
Reasonable Enhances the effect positive [0,6,]
Reduces the influence of negative [-0,6, ]
Strong Enhances the effect positively [0,8, 1]
Reduces the influence of negatively [-1,-0,8]
Reduces the influence of strongly [-1]
No influence No influence It does not influent [0]
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Grouping of concepts of the existing culture of entrepreneurship is shown in table 2.

Table 2: The concepts of the model of entrepreneurial culture
The name of the concepts

=)

Corporate social responsibility

Innovative orientation entrepreneurial culture
Socio-psychological climate in organization
Entrepreneurial leadership style

'Team work principles

Support system of research and development
Organization of knowledge transfer

The level of favoritism

The credibility of the leadership

10 [Meritocratic install of employment and remuneration
11 [Long-lasting, friendly relationships with customers
12 |Resistance to change

13 |Visualization culture: websites, social networks

o|o(N|o|u|dlw[N|F =

The cognitive model has the form of a weighted directed graph, whose vertices correspond to
concepts and arcs represent the causal relationships between the analyzed concepts. A weighted
directed graph reflects the average connections and the values of the concepts of the influence
of the model of entrepreneurial culture. Mathematical processing of cognitive maps was
produced with the use of the software system - the decision support — "NEEDLE", developed
by a research team of the Department "Informatics and software” of Bryansk state technical
University. The weighted directed graph of a cognitive model of “entrepreneurial Culture™ is
represented in Fig.1

Support system Innovative Resistance to
research and direction of the < - - - c’ha: n
development business \ -

Long-lasting,
Organization of friendly
knowledge transfel relationships with
customers
Visualization The level of
f culture favoritism
o Corporate social |
The principles of responsibility
teamwork [ |

t T \/

S°"°,'ﬁ,’,f§2_f’,~',‘,’g"°' The credibility Meritocratism Entrepreneurial
organization ot i leadership <= <= | jeadersh ip style

Fig.1 Weighted directed graph of a cognitive model of "enterprise Culture™.

The analysis of the constructed weighted directed graph of a cognitive model of
"entrepreneurial Culture” allows to analyse the disorganization and organizational processes,
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which are concentrated in the integral indicator - " Innovative orientation entrepreneurial

culture™. The sum of set in motion institutional forces 3 numbers of positive organizational

behavior are identified:

1. a number of positive organizational processes: "Entrepreneurial management style" -
increases the occurrence of "Meritocratism™ that increases "the credibility of management,”
improves “"the Socio-psychological climate”, strengthens "Team operating principles”,
provides effective "Organization of knowledge transfer” - forms an effective "System of
support for R & d" and thereby enhances the " Innovative orientation of entrepreneurial
culture”.

a number of positive organizational processes: "Innovative orientation of entrepreneurial
culture™ - reinforces the concept of "Friendly relations with consumers”, which directly
promotes "Corporate social responsibility” and indirectly strengthens "Confidence in
leadership”, thereby increases the organizational capacity of the 1-st circle and the
potential target of the concept " Innovative orientation entrepreneurial culture” of the 2
circle.

a number of positive organizational processes: system "Organization of knowledge
transfer" has a direct impact on the concept of "Visualizing culture”, promoting "corporate
social responsibility of business and " Innovative orientation of entrepreneurial culture™.
The disorganizing connections processes are defined by the concepts of "Resistance to
changes" and "The level of favoritism". Increasing disruption of these processes,
respectively, will reduce the summing organization of the processes, aimed at improving
of the «Innovative orientation of entrepreneurial culture». To formalize the relationships
between the selected concepts the method of paired comparisons by T. Saaty have been
applied. All the matrices of paired comparisons showed the degree of consistent judgment
less than 0.01 (Fig. 2).

MonosxTenEHEIS CEASK CTpruaTensHeIe CEASKM

HeobGpatoTaHHbie I(DHLI.EI'ITblil -

COSpaboTaHHeIe KOHLENTEL: | 1. KICO GusHeca i

MaTpyua NapHeD CpaBHEHWMIA ANA KoHWSNTa

2 S Bec ceRsK KospdrmumeHT cunel ceasei: |0, 20

2 1 |a |os8

CpaeHeHe napsl CERSEA

Cvna cBASKM C KoOHUEMTOM
"MHHoBawoHHaA HanpaBnNeHHoOCTE
KyNETYpEl" paBHa CUMNe CEASK C
koHusnTomM ' HMHRoEawoHHaR
HanpasneHHoCTE KyneTypel

KozdphrwieHT cornacma: D

| C}'L‘K.U.EHHH CornacosaHbl |

| KonuenT oSpatoTad

Fig. 2. An example of pairwise comparison of matrix to establish the weight relationships
between concepts.
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4. DISCUSSION

The analysis of the system indicators of the impact of the concept on the system and the impact
of the system on the concept assuming the validity of the conclusions in the model
(consonance/dissonance) is presented in table 3.

Table 3: System metrics of the model of "Enterprise Culture™

The name of the concept The impact of the concept onthe | The impact of the system on the

system concept

1. Corporate social responsibility 0,1228 0,2002

2. Innovative orientation of 0, 0438 0,2019

entrepreneurial culture

3. Socio-psychological climate in 0,1129 0,1256

organization

4. Entrepreneurial leadership style 0,1302 -0,0615

5. Team work principles 0,1119 0,1211

6. Support system of research and 0,0887 0,0973

development

7. Organization of knowledge transfer 0,1103 0,1184

8. The level of favoritism -0,1686 0,0000

9. The credibility of the leadership 0,1324 0,1032

10. Meritocratic install of employment 0,1400 0,0092

land remuneration

11. Long-lasting, friendly 0,1519 0,0538

relationships with customers

12. Resistance to change -0,0998 0,0615

13. Visualization culture 0,1899 0,0357

The concepts of "Visualization cultures”, "Friendly relations with consumers” and
"Meritocratism” define the maximum values of the positive impact of the concept on the
system of "Enterprise Culture”. Meritocratic paradigms in the cultural context of
entrepreneurship define the absolute dominance of the educational-qualifying characteristics
and outcomes of the worker, such as:

¢ the individual efficiency of the employee;
competence;
level of education;
the effort;
the degree of correspondence between education and work;
work experience in the specialty;
professional development.

The "Level of favoritism™ has a negative effect of the concept on the system . It should be
noted that favoritism, as the process of providing protection to one individual or to a group at
the expense of the rest of the members of the team or groups, limits:
e leadership claims;
o the importance of the values of self-reliance;
e the importance of values, independence of subordinates, seeking to enter in-group
leader.

According to the law of least, the concept of "Entrepreneurial leadership style™ maintains
disorganized resistance and, accordingly, has the negative (destructive) impact of the system
on the concept, that talks about the special responsibility of the entrepreneur to follow all the
principles of business style strictly.
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From the point of view of the development of the knowledge of economy, the innovative
orientation of entrepreneurial culture is one of the dominant factors both in internal and external
environment that could affect the growth of “incremental™ innovations in gross domestic
product at the expense of the business sector. Then with the help of the mathematical apparatus
of pulse processes the dynamic modeling according to the target parameter, " Innovative
orientation entrepreneurial culture™ was conducted . The dynamic modelling of sustainable and
solid relations, developed in the enterprise in space and in time according to the target concept
"Innovative oriented culture™ calculated four scenarios in a manageable factors ("Corporate
social responsibility ", " Innovative orientation entrepreneurial culture”, "Meritocratism",
"Visualization culture™) at the maximum adenomyomas alternative :

e alternative 123;

e alternative 126;

e alternative 169;

e alternative 228.

| Mpynne | KorugnTs: I HeueTkan KorHMTMBHERA MaTPWLE | BusyaneHoe otofpakerue | TpaHsuMBHO samiHyTan matpuua | Brnanne | CucTemHbie nokasateny | Anbga-cpes
| H; I KorcaoHane I BrewHwe BozasicTBnA | Lene | CpagHetie pesynsTatos | AneTepHamien

|ﬂMarpaMMa ‘ Hacpoitkn |

AnbTepHaTMEE (CusHapMM):

[AsTo)AneTepHaTisa 123 ’ FunsTp:
[AsTo]AneTepHaTMEa 126 ) Bce aneTepHaTES!
[feTo)AneTepHaTea 169 @ ) X
[AETo]AnbTepHaTMEE 228 2 HepomuHupyemele (Makc.)

1 HepomuHupyemele (cpeaH.)

) HenomuHupyemele [MuH )

Fig.3. An alternative of dynamic modeling.

The calculated scenario of Alternatives No. 169 (Fig.4) shows the best characteristics of the

organizational process to strengthen the "Innovation-oriented culture”, without degrading the

initial parameters of key organizational factors:

e "Corporate social responsibility" - the level has increased from "average" to "above
average'";

e "Support system for R & d" - the level has increased from "low" to "above average";

e "Meritocratism™ level has increased from "average" to "above average."

pynnei I KoHugnTel | HeueTkan KOrHWTMEHER MATPHLE I BuzyansHoe oTobpaxeHe I TpaHaMTWBHD 3EMKHYTEA MATPHLE | Brmarme | CHCTEMHBIE NOKAZAT
HayankbHble SHE4EHNA | KOHCOHEHE BNMAHMA I BrewHue BosaeiCcTEMA | Uene I CpagHerne pesynbTatos | AneTepHamiee!

AneTepHamEa: [ [feTolinsrepHamea 165 i ]

HazgaHue: [AETo]AnbTepHaTWES 169 Mepevmerosats

Cuerapuit | Pesynotar

I:E:I = | [IpogonxuTensHocTs: 26 CMojennposate

War  OnutensHocTs Ofbext [eiicTene 3Hauere

1 1 IKCD GnsHeca j[YC'IEHOBHTb j Beiwe cpeaHera
1 1 lCuc‘rema noanepxi HAOKP j[YC'IEHOEIHTb j Beiwe cpegHero
1 1 lMepuToKpamsm j[YC'IEIHOBHTb j Beiwe cpepHera
u 1 ’Buayannaaunﬂ KyNETYPE! j[YC'IEHOBHTb j Huxe cpearero

Fig.4 Scenario of alternative No. 169 (Contact author for English translation)
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KoHuenT | MHHOBALWMOHHEA HAMPABNEHHOCTS Kb TYPLI v] MocTpouTs
Oqem:l
BHCORMH|
BHCOKMH|
Brme 'l i o ¥4 o &
¥ R tr tr

CpegHeTro //f?f

CpenHm|

Huxe —a

cpegHeTo

Husmmi (

OgeHn
HUSKMH|

0 2 4 3] g 10 12 14 16 18 20 22 24 26
- [AsTo]AnprepuaTMEalll -4 [Asvo]AnsrepsaTreallé - [Asro] AnerepsaTMealed H [AsTo] AnsTepHaTHEa 228

Fig. 5 The dynamic modelling for the concept
"Innovative orientation of entrepreneurial culture” (Contact author for English translation)

Tpynne! | KoHuenel I HeugTkas KorHWTMBHEA METDHLE | BuzyansHoe oTofpaxermne | TpaHIWTMEHO 3aMKHyTaR MaTpiua | Brnnue I CucTemHbIE NoKasaTenn |Anbmacpeﬁ |
HauansHsie sHaderna I KoHcorars BnMaHYR | Brewrne BospeficTEnR I Lens | CpaBrienite pesyNeTaTos | AnsTepHamveti
[warpamma | Hagrpoiikw

Konuent [KIDﬁmsneca v] MocTpouTs

OueHE

BHCOKHH]

BHCOKMH|

-

Brme
CpegHEeTO

CpenHMH v_/r"'"w
\ J/

Huxe
cpegHeTO

Husxmi

Ouess
HMSK M|

o 2 4 & 8 10 1z 14 16 18 20 2z 24 28
=+ [ABT0]AneTepHaTKeEalll =4 [LkeTo] AnerTepzaTHEallE 4% [AeTo] AneTepHaTHEa16Q =4 [ABTo] AneTepHaTHealli

Fig.6 The dynamic simulation for the concept of "Corporate social responsibility"
(Contact author for English translation)
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5. CONCLUSION

Thus, the fuzzy cognitive model of entrepreneurial culture developed by the authors, has
allowed to detect systematic relationships between the factors of internal and external
environment, influencing positively or negatively the innovative direction of the enterprise
culture in turbulence.

The conducted cognitive analysis of causality revealed that the development of the strategic
potential of enterprise culture depends on the development (positive impact) of consonances
of the following system of vectors:

corporate social responsibility;

the support system R&D;

the level of meritocratism;

the level of visibility of the enterprise culture. It determines their strategic importance in
the organized combination of matching elements in the long-term development of
business.
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ABSTRACT

The price image, as one aspect of the retailer's brand management, represents the overall
prices in the retailer's assortment. Its importance raises from the large number of products in
the assortment whose prices consumers can not remember. Therefore, price image and
perception of prices can have strong influence on consumers regardless the actual prices. It
can be assumed that retailer’s price image is connected with monthly household income of
consumers buying in its stores. Considering price image in a little more detail, retailers can
manage it on a several levels — brand level (retailer), store level, category level and individual
products level. The indicative research was conducted on the convenient sample of 305
households in Croatia in order to research consumers’ perception on prices of fast-moving
consumer goods (FMCG) retailers and the role of household income and different levels of
price image. Results suggest that retailers with the higher price image are more often chosen
by the households with higher monthly income for the most often purchase. However, when it
comes to retailers with lower price image, the households with various monthly income choose
various retailers for the most often purchase. Thereby the important role have non price cues
of price image. Furtherly, it has been shown that certain retailers build their price image on
various levels among their loyal consumers and it can be assumed that targeted price image
and store format has a significant role within it. Additionally, it suggests that retailers can
differentiate themselves, not only by high or low price image, but by managing price image
more carefully on the different levels in order to be in line with their general retail strategy.

Keywords: FMCG retailers, monthly household income, price image levels, retail price image

1. INTRODUCTION

Consumers are surrounded by prices on the daily basis, either buying a product or using a
service, whereby retailers usually have an important role. Retail stores, especially in the grocery
sector, are the place where most of the purchasing activities are happening, which is ultimately
the main goal of all marketing efforts. Consumers’ store choice is significantly affected by
consumers’ price perception at certain retailer and therefore pricing issues are of strategical
importance for retailers (Arnold et al., 1983, cited in: Ofir et al., 2008, p. 414). Furtherly,
consumers’ purchasing decisions are also more often based on perceived prices than actual
prices (Danziger et al., 2014), what emphasizes the importance of the overall perceived prices
- price image. In addition to the price itself, the price image perception is also a subject to other
factors of retail strategy and brand management such as the selection of products in the
assortment, store design, etc. The importance of the price image managing arises from the
practice as well. One of the largest retailers in the world, French Carrefour, invested 400 million
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euros in various activities such as promotions, everyday prices and loyalty programs and
rewards, just to restore its price image (Lagorce, 2009). These efforts were triggered by lost
market share and mostly by consumers’ perception of their prices to be 2.1% higher than they
really are. The previously only confirms how price management is a sensitive area of retail
marketing strategy and tactics, whose activities are easily and quickly punished by consumers.
Hamilton & Chernev (2013) emphasize the rapid increase of the interest on managing consumer
perception on retailers’ prices and thus managing its price image. Most consumers are price
sensitive and unlike the price drop, they notice the price increase quite easily. According to
Migi et al. (2017), even small price increase is sufficient to harm the retailer’s price image,
while significant price dropping is necessary in order to fix it. The role of prices for consumers
is confirmed by Nielsen's research in the United Kingdom market, whereby half of consumers
change their consumer habits to save money, including searching for the best prices on the
market and shopping at different retailers (Watkins, 2016). Given the above, one should expect
that properly managed price image aligned with the overall retail strategy and branding, would
ensure larger consumer patronage, trust and lower price sensitivity. In order to research
consumers’ perception on prices of fast-moving consumer goods (FMCG) retailers and the role
of household income and different levels of price image, the indicative research using survey
questionnaire was conducted on the convenient sample of 305 households in Croatia. Although
small country, Croatia became peculiarly interesting to foreign FMCG retailers providing an
opportunity to growth due to the crisis in The Agrokor Group, which owns the number one
retailer in Croatia — Konzum (Gomez & Kuzmanovic, 2017).

2. LITERATURE REVIEW

2.1. Price image

Price image has an important role in the retailer’s brand managing. Along with the corporate
social responsibility, they are recognized as the two main factors which are the cause of low
consumer confidence in food retailers in France (LSA, 2011, cited in: Lombart & Louis 2014,
p.630). Therefore, the overall image of a retailer is formed on the basis of various components
which are important to be managed properly. Within the price as part of the retailer's brand,
Ailawadi and Keller (2004) emphasize three areas that affect the image of a retailer, namely:

e the price level perception of the store,

e the price format (price strategy) of retailers (EDLP or Hi-Lo) and

e price promotions - their frequency, strength and variety of assortments they encompass.

One of the best definitions of price image gave Hamilton and Chernev (2013) defining it ,,as
the general belief about the overall level of prices that consumers associate with a particular
retailer”, thereby distinguishing retailers’ price and non-price cues influencing formation of
price image. Lombart and Louis (2014) showed in their research that the retailer’s price image
has a positive influence on consumers’ satisfaction with the retailer. Two main dimensions of
a retailer’s price image are price level and value perception, where the price level perception
presents the amount of money that has to be spent for purchase and the value perception presents
the trade-off between invested sacrifice (money, time, etc.) and gained benefits from product
and certain retailer (Zielke, 2014).With its influence on consumers’ perception, the strong price
image of a retailer indirectly affects the reduction of price sensitivity regardless of the actual
price level (Blazevi¢ Marcelja, 2012). Wakefield and Inman (2003) distinguish price sensitivity
for functional (detergents, paper towels, etc.) or hedonic (sweets, ice cream, wine, etc.)
consumption and researched it considering household income level. They reported that the price
sensitivity is greater when buying products for functional consumption and it is lower for
hedonic products, especially for the higher level household income. In addition to the retailer
as a brand, price image is also related to the store brand (private label) products whose share in
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total retailers’ assortment grew due to the financial world crisis and expansion of discount
retailers. Regarding that, Diallo (2012) researched store brand price image and found that it has
significant positive influence on store brand purchase intention. In this case, household income
level was found to be statistically significant variable that negatively influenced store brand
purchase intention. In order to retailers strengthen their store brands, Calvo Porral and Lévy-
Mangin (2015) emphasize the importance of consumers’ price perception and managing the
variables influencing price image.

2.2. Retail price image levels
Retail price image is complex phenomena that can be observed on different levels: retailer level,
store level, product category level and individual product level.

2.2.1. Retailer level

Consumers mostly shop at one or few local stores of the same retailer and based on them create
their own perception of the retailer (retail chain) price image. Gunnarsson (2015) emphasize
the importance of managing the price image on several levels in order to be more effective,
especially between retailer level (retailer as a brand) and local store. The price image is seen as
a kind of retailer's key weapon that can be considered at strategical level, i.e. at retailer's level
(Nazari et al., 2015) and tactical, at store level (Gunnarsson, 2015). The link between a retailer's
brand and a price image is apparent from the fact that most consumers, even without visiting a
particular retailer (its store), can create an opinion and an impression of what prices are
expected at certain retailer on continuum scale between low and high prices (Zielke and
Toporowski, 2012). The consistency and recognition of its price image can enable a retailer to
achieve price credibility and loyalty to his brand, which can result in an alleviated consumer
response to competitors’ offer (Diller, 2008, cited in: Kimpel & Friedrich, 2015, p.56). Retail
format and business model can have significant role in the price image perception of certain
retailer. In the case of discount retailers, Zielke (2014) showed that price-conscious consumers
believe more in the efficiency of the business model, unlike those who are less price-conscious
and whose perception of discounters is more affected by unfairness and tricks.

2.2.2. Store level

Desai and Talukdar (2003) describe an overall store price image (OSPI) as “a belief that
consumers hold about the overall (or general) price image of a store, based on their perceptions
of individual product prices at that store”. Alba et al. (1994) emphasize that price image of a
store is related to patronage, what confirms the importance of managing the consumers’ price
perception through retail strategy and creating loyal consumers. O