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MIGRATION PROCESS IN UKRAINE:  
THE FINANCIAL, SOCIAL AND ECONOMIC DETERMINANTS 

Abstract. The paper is focused on identifying interlinks between migration growth and 
economic development indicators. The main idea is to check the statements that migrants move to 
the countries with high levels of urbanization, high export-import, and budget potential, social, 
economic, and infrastructural development, high rates of innovations, accessible and effective 
health care system, financial stability.The previous studies in the sphere of migration were analyzed 
in detail, and their outcomes became a starting point for selection of the parameters that may affect 
the net migration growth.  

The paper is designed as quantitative research, based on Fuzzy-Logic Cognitive Maps 
(FCM) modeling for mapping the most influential parameters of nine systems (concepts) of national 
economic development and migration growth.  

In this study the matrices of causality and directions of influence of parameters of the 
nineconceptsand 53 sub-concepts and migration growth were computed, and cognitive maps of causal 
links between net migration growth and chosen parameters of national development were visualized.  

It was found that the highest level of positive interaction exists between net migration 
growth and such indicators as «International Tourism», «Income», «Total Government Spending», 
«Birth rates», «GDP per capita». And negative interactions were found between migration growth 
and risk of not covering the expenditures of surgical care, including catastrophic non-coverage, and 
mortality. The recommendations for further improvements of migration policy, social policy and 
budgeting policy were offered.  

Keywords: migration, net migration growth, national development, fuzzy cognitive maps, 
FCM modelling, determinants.  
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Introduction. The study is preconditioned by the rapid changes in the population in 

Ukraine, namely the high rate of migration, that coupled with increased technological advances and 
resources reallocation. Several more tendencies like the rapid rate of urbanization, technology 
innovations, the gap between regional and country development, and the will to get access to a 
better quality of life became factors of high migration rates in Ukraine. The migration processes are 
natural and accompany the trade and industrial evolution of nations. Nevertheless, the depopulation 
in Ukraine became crucial for maintaining further economic growth, and labor migration now is one 
of the severe problems.  

According to the International Bank for Reconstruction and Development (IBRD) data, 
more than 68% of Ukrainian cities show a permanent tendency to decrease the rate of economic 
activity due to the rapid decline of their population [35]. According to experts, further decline in 
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Ukraine's population and the outflow of workers, and low attractiveness for immigrants will lead to 
a decline in consumer demand in the country in the long run, thus reducing incentives for 
investment by external stakeholders and negatively affect GDP growth. The migration mitigating 
isinterconnected with the incentives for overcoming the specified negative tendencies.  

Therefore, this study is aimed to identify the causal links between the effectiveness of state 
migration policies and the determinants of national economic development to developa clear 
understanding of further improvements in migration policy.  

Literature review and the problem statement. In Ukraine, the largest number of 
immigrants in 2020 was observed in regions with high population density: Kyiv region (1,781.0 
thousand people), Kharkiv region (2,658.5 thousand people), Odessa region (2,377.2 thousand 
people). Thus, 49,252 people immigrated to Kyiv region (by type of locality: urban — 26,465 
people, rural — 22,787 people), Kharkiv region — 38,711 people (urban — 32,341 people, rural — 
6,370 people), Odessa region — 28,402 people (urban — 20031) persons, rural — 8371 persons). 

According to the Chairman of the National Bank of Ukraine, migration processes, on the 
one hand, help reduce economic inequality in the country, increase productivity, financial stability 
of the population, and on the other — increase the financial burden on social protection and health 
care systems [40]. It was revealed by the experts of the International Organization for Migration 
that the projected wages, living costs, labor market demand are important factors in choosing a 
destination country for emigrants [44], and the main purpose of staying abroad (about 90% of 
respondents' answers) is employment. Therefore, public policy should be aimed at financing large-
scale job creation and providing investment and savings opportunities for migrant workers. It 
should be noted that the level of income of the population of the European Union is on average 10% 
higher than the average income of the population of Ukraine (Fig. 1). 

 

 
Fig. 1. Average income level of the population of Ukraine (UKR) and the countries  

of the European Union (EUU), 2000—2020. 
Source: Constructed using the data [33]. 
 
A number ofpapers of academic scholars from all around the world are devoted to the study 

of the determinants of national economic development. Some systematic investigations should be 
mentioned, such as the study on job opportunities for migrants [6], workforce diversity [19], and 
division of labor [13] as possible factors of migrations. The innovations development may become a 
beacon for migrants who are highlyskilled [28, p. 10] and quality of education service in EU 
countries [33, p. 20]. 
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The scale and scope of the investigation on migration may differ from EU region [11] to 
biological antecedents of migration per se [16], or historical view on complex temporal dimensions 
of the migration process [12]. 

The main reason for considering this topic is the growing rank of social and migration issues 
related to globalization, urbanization, the efficiency of the country's health care system, its 
infrastructural development, financial stability, etc. In particular, the development potential of large 
cities and their ability to increase trade (as a condition for ensuring acceptable levels of social and 
economic guarantees andinfrastructure development) leads to an increase in their attractiveness for 
highly-skilled migrants. International migration as a driver of country development is widely 
studied by national and international scientists. For instance, the determinants of migration 
processes were identified, classified at the macroeconomic and microeconomic levels [15]. Other 
studies are devoted to one factor, such as corruption that can be a barrier to reach the high level of 
life [31], or income inequality [18], or lack of financial inclusion [17], as well as systematic 
financial, economic and educational transformations [24].  

The consequences of migration are the focus of attention of many researchers. For instance, 
the rise of fake news due to immigration, and opinions polarization were investigated by Borella 
and Rossinelli [8]. Another big stream of academic thought that emerged recently is how COVID-
19 affected business [9$ 32] and tourism [21], which became a catalyst for migration processes.  

To identify the causal links between the effectiveness of state migration policies, as well as 
the determinants of national economic development, it is crucial to test the hypothesis that 
emigrants prefer to move to countries with high levels of urbanization, high export-import and 
budget potential, social, economic and infrastructural development, high rates of innovations, 
accessible and effective health care system, financial stability. This creates both additional benefits 
for such countries (influx of migrants contributes to the spread of new knowledge, technologies, use 
of international experience, etc.) and new risks (increasing the gap between urban and rural 
development, pollution, morbidity, labor supply surplus, etc.), which must be considered in the 
process ofdeveloping state migration policy. 

Methodology. According to Hozhyj [41], a modern tool for studying the causal 
relationships of the parameters of the economic system is the apparatus of fuzzy cognitive maps. 
Usinga modern economic-mathematical toolbox of data analysis and dynamic modeling in the 
software environment, FCMapper allowed the authors to identify the most influential indicators of 
the studied system and to determine the direction of their interaction and scenarios of change. The 
advantage of the cognitive model is that it allows the identification of causal relationships in poorly 
structured and poorly formalized systems [2, 3]. In the previous study [5], scientists proved the 
applicability ofthe cognitive maps toolbox for presenting the imaginary causal structure of a 
complex economic system to develop a long-term strategy for the national economy. The authors 
emphasize that fuzzy cognitive maps are designed to formalize the problem of a complex system as 
a set of factors that reflect systemic variables (signs) and causal relationships between them, taking 
into account mutual interactions and changes of relations. The scientists have identified 20 concepts 
and 129 sub-concepts of sustainable socio-economic development for the sample of 31 countries. 
According to this methodology, the causal relationships between concepts and subconcepts should 
be carried out in the following sequence:  

1) definition of concepts (vertices) of the oriented graph. Depending on the information base 
and the type of parameters that implement the relevant causal relationships, the topology of the 
future cognitive map is determined; 

2) construction of a cognitive model of cause-and-effect relations of concepts of an oriented 
graph with the help of nonlinear differential equations. The mathematical form of the functional 
dependence of the two concepts can be represented as the following functional dependence: 

 ,                                         (1) 
where ,  – concepts of the economic system, 

 – numerical values of the ratio of concepts , 
 – the number of concepts of the economic system in the t-th period. 
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3) establishment of the force (weight) and direction of mutual influence of concepts by using 
the values of search parameters of nonlinear differential equations which are limited by ranges  
[0, 1] or [-1, 1]; 

4) visualization of causal relationships of concepts of an oriented graph. 
Additional arguments in favor of using this methodology are the following. The replication 

of the research [27] and implementation of the mentioned methodology allowed the authors of the 
study [29] to identify catalysts and inhibitors of innovation transfer in the system «enterprise-
region-state». In addition, the developed cognitive model of innovation transfer in the system 
«enterprise-region-state», which considers 100 indicators, allows to describe the dynamic behavior 
of the system and can be used for decision-making in the long run. The research [5] is based on the 
use of the method of fuzzy cognitive maps as a tool for determining the level of achievement of the 
Sustainable Development Goals by the countries of the European Union. In this study [5], 23 
indicators describing social development were analyzed: Goal 1, No poverty; economic 
development, Goal 8, Decent work and economic growth; environmental development, Goal 13, 
Climate Action, and institutional and political development, Goal 17, Partnerships for the goals. 
And as a result, the relationships between the factors determining the development of the EU 
economies within the framework of sustainable development were identified. The empirical results 
showed that there are causal relationships only between the indicators of Goal 8 and Goal 1, Goal 
13, and Goal 17. At the same time, no causal relationships between other indicators of the 
Sustainable Development Goals have been identified.  

The algorithm proposed in [42] to build a fuzzy cognitive model of the innovative potential 
of the machine-building enterprise allowed the author of scientific work to identify stable concepts 
of innovative activity of the enterprise and, on their basis, to develop alternative strategies for 
managing innovation processes.  

The use of fuzzy cognitive maps has also been widely used in research of political and social 
development [2; 3], stability of the financial system [37], the efficiency of the health care system 
[26], agro-industrial complex [25],the foresight of long-term economic development [30], etc. 

The general view of the results ispresentedas an oriented graph and a matrix of interrelations 
of concepts of this graph (Please, see Fig. 2). 

 
 )  b) 

Fig. 2. The general form of the oriented graph (a) and the matrix of interrelation (b)  
of the concepts of this graph 

Source: [27]. 
 
Thus, the use of cognitive modeling allows a more profound and multifaceted study of the 

causal links between the level of net migration and the set of parameters of the national economy, 
taking into account not only their direct but also indirect effects. Comprehensive retrospective 
analysis of the educational, demographic-migration, and social-labor environments of Ukraine, 
considering the experience of advanced countries in reforming the education system to prevent 
labor migration, allowed to form a base of factors (concepts) that promote or preventthe «brain 
drain». 
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Research results. The following determinants (or concepts) of national economy 
development were chosen for further computing: a) export-import potential, b) infrastructural 
development, c) urbanization, d) innovation, e) budget potential, f) social development, g) financial 
stability, h) efficiency of the health care system, i) economic growth.  

The main elements of Ukraine's infrastructural development are transport, communications, 
electricity consumption (see Table 1). The direct implementation of the tasks of economic growth 
of the country depends on the pace of modernization of the infrastructure of the economy. It thus 
acts as a catalyst or inhibitor of the efficiency of the sphere of material production. 

Table 1 
The description for the concepts of «Infrastructural Development» 

Group name Symbol Name of the concept Mean Median 

Infrastructure 

I1 Number of registered air transport 50266,41 48562,0 
I2 Electricity consumption (kWh per capita) 3291,50 3399,52 
I3 Cellular network subscription (per 100 people) 95,16 120,01 
I4 Secure Internet servers (per 1 million people) 2009,35 108,25 

 
According to one of the broadest approaches presented by Liang and Yang [20], the concept 

of «Urbanization» includes four components (Table 2). 
Table 2 

The description for the concepts of «Urbanization» 
Group name Symbol Name of the concept Mean Median

Urbanization 

Ud1 Population living in large cities (% of urban population) 8.79 8.84 
Ud2 Urban population (% of total population) 68.38 68.55 

Ud3 Population living in urban agglomerations over 
1 million (% of the total population) 11.35 11.42 

Ud4 Population density (persons per 1 sq. km of land area) 80.09 79.50 
 
Among the studied indicators of the concept of «Urbanization», the growing trend during 

2000—2020 has an indicator of the number of people living in large cities (% of urban population) 
(Fig. 3). Compared to 2000, this figure in 2020 increased by almost 22%.That is explained by the 
concentration of material production in large cities, higher infrastructural development, social 
progress, medical care, etc. 

 

 
Fig. 3. Dynamics of indicators of the concept of «Urbanization», 2000—2020 

Source: Computed by authors. 
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openness. The integration of countries contributes to the simplification of export-import operations, 
the development of trade relations, free capital and technology exchange, intensification of 
investment activities, increasing living standards, increasing the level of migration attractiveness of 
the country. Thus, the paper [7] empirically confirmed the hypothesis that economic recovery, 
reducing unemployment, and ensuring sustainable economic growth depending on the level of 
export-import potential. The study is based on the production function of Cobb—Douglas: 

                                                                 (2) 
where  Q — total production (monetary value of all goods produced during the year); 

L — labor intensity (total number of hours worked per person per year);  
K — capital (monetaryvalueofallmachines, equipment, and buildings); 

 — total productivity ratio; 
,  — elasticity of production and capital, respectively. 

Thus, the modified function (3), taking into account the level of openness of the economy, 
the authors presented in the form of an econometric equation: 

ln  =  +  ln REC +  ln SREC +  ln K +  ln L +  ln T + μ                       (3) 
where  , , , , ,  — search parameters of the model; 

REC — renewable energy consumption; 
 — the level of export-import potential of the country;  

μ — statistical error of the equation; 
SREC — renewable energy consumption. 
The prolongation of this study on assessingthelevelof export-import potential allowed 

identifying the eight concepts (Table 3). 
Table 3 

The description for the concepts of «Export-import Potential» 
Group name Symbol Name of the concept Mean Median 

Export-import 
Potential 

T1 Energy imports, net (% of energy consumption) 37.62 39.56 
T2 Fuel exports (% of exports of goods) 5.71 5.34 
T3 International tourism, costs (% of total imports) 6.87 6.23 
T4 Exports of goods and services (% of GDP) 48.91 48.3 
T5 High technology exports (% of exports) 6.69 6.81 
T6 Imports of goods and services (% of GDP) 52.22 52.36 
T7 International tourism, receipts (% of total exports) 5.85 6.46 
T8 Trade in goods (% of GDP) 82.91 82.56 

 
The budgetary potential has a vital role as a crisis management tool. Government interventions 

are necessary because people tend to save and increase consumption by a smaller share than their 
income increases. Taxes and government loans were used to cover the required additional public 
expenditures. Therefore, the budget deficit and the amount of public debt increased, which contributed 
to the growth of emigration [23]. Descriptive characteristics of the concept of «Budget Potential» are 
presented in Table 4.  

Table 4 
The description for the concepts of «Budget Potential» 

Group name Symbol Name of the concept Mean Median

Budget 
Potential 

PS1 Total tax rate and contributions (% of the profit) 52,64 55,40 
PS2 Tax revenues (% of GDP) 16,81 17,29 
PS3 Income, excluding grants (% of GDP) 33,11 34,35 
PS4 Military expenditures (% of government expenditures) 5,28 4,96 
PS5 Total government spending (% of GDP) 35,48 36,08 
PS6 Net investment in non-financial assets (% of GDP) 0,79 0,76 
PS7 Net lending (+) / net borrowing (-) (% of GDP) -2,32 -1,49 

 
To include the financial determinants of the national economy and the concept of «budget 

potential», it is proposed to consider the parameters of the country's financial stability (Table 5). 
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Table 5 
The description for the concepts of «Financial Stability» 

Group 
name Symbol Name of the concept Mean Median 

Financial  
Stability 

FS1 Money supply (% of GDP) 44.56 44.56 
FS2 Foreign direct investment (US dollars) 4.47E+09 4.47E+09 
FS3 Inflation (annual%) 12.87 12.87 
FS4 General reserves (includes gold, current US dollars) 1.85E+10 1.85E+10 
FS5 Interest rate on the loan (%) 19.94 19.94 
FS6 Real interest rate (%) 3.78 3.78 

 
Analyzing the impact of financial stability on the effectiveness of state migration policy, it 

can be stated that significant differences in taxation, inflation, foreign direct investment between 
countries, and conditions for free movement of capital between them, all else being equal, will lead 
to a gradual transition of intellectual capital. In the long run, it can significantly affect the national 
economy's economic development (Table 6). 

Table 6 
The description for the concepts of «Economic Development» 

 
 

 
 

 
  Mean Median 

Economic 
Development 

Eg1 GDP per capita (US dollars) 2478.2 2478.2 
Eg2 Gross capital formation (% of GDP) 22.24 22.24 

Eg3 Industry (including construction), value added  
(% of GDP) 26.86 26.86 

 
Effective social policy in the country is one of the ways to reduce the harmful effects of 

migration. The previous studies revealed set indicators of the social development [36; p. 1, 4] 
among them the most common are: a) crime rate (number of cases per 100 thousand population); b) 
share of women in national parliaments (%); c) adult literacy index; d) scientific and pedagogical 
staff in institutions of higher education (persons); e) birth rate in adolescents (birth per 1,000 
women aged 15—19 years).  

Descriptive characteristics of these indicators ofthe «Social Development» concept are 
presented in Table 7. 

Table 7 
The description for the concepts of «Social Development» 

Group name Symbol Name of the concept Mean Median 

Social 
Development 

SD1 Crime rate (number of cases per 100 thousand population) 8,58 8,82 
SD2 Share of women in national parliaments (%) 9,49 8,22 
SD3 Adult literacy index 1,01 1,00 

SD4 Scientific and pedagogical staff in institutions of higher 
education (persons); 0,99 0,99 

SD5 Birth rate in adolescents (birth per 1,000 women aged  
15—19 years). 28,46 29,28 

 
One of the state migration policy goalsis to prevent illegal immigration, human trafficking, 

ensure fair treatment of immigrants, support their adaptation to the new culture and society, and 
equal access to health services. Indeed, the timely resolution of immigrants’ health care issues helps 
to remove barriers to their social integration, employment, and training. Thus, an inefficient health 
care system can make the state migration policy more vulnerable to destabilizing factors, 
significantly reduce the possibility of neutralizing the negative impact on long-term economic 
growth. Given the above, the main parameters of the concept of «health» include: a) risk of not 
covering the expenditures of surgical care (% of people at risk); b) risk of catastrophic non-
coverage of expendituresfor surgical care (% of people at risk); c) private health care expenditures 
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(% of total health care expenditures); d) government spending on health care; e) prevalence of 
malnutrition (% of the population); f) life expectancy; g) population over 65 years of age (% of the 
total population); h) population aged 15–64 (% of the total population); i) infant mortality rate (per 
1,000 live births); j) mortality rate up to 5 years (per 1,000 live births); k) life expectancy at birth 
(years); l) birth rate (birth per woman); m) mortality (per 1,000 people); n) birth rate (per 1,000 
people). Table 8 shows the same parameters describing the concept of «health system efficiency». 

Table 8 
The description for the concepts of «Health Care Efficiency» 

Group name Symbol Name of the concept Mean Median 

Health Care 
Efficiency 

H1 Risk of not covering the expenditures of surgical care 
(% of people at risk) 5.89 5.89 

H2 Risk of catastrophic non-coverage of expenditures for 
surgical care (% of people at risk) 16.07 16.07 

H3 Private health care expenditures (% of total health care 
expenditures); 85673 85673 

H4 Government spending on health care; 3510.1 3510.1 
H5 Prevalence of malnutrition (% of the population); 2.64 2.64 
H6 Life expectancy -0.56 -0.56 
H7 Population over 65 years of age (% of the total population) 15.62 15.62 
H8 Population aged 15—64 (% of the total population) 69.27 69.27 
H9 Infant mortality rate (per 1,000 live births) 7.48 7.48 

H10 Mortality rate up to 5 years (per 1,000 live births) 12.44 12.44 
H11 Life expectancy at birth (years) 69.59 69.59 
H12 Birth rate (birth per woman) 1.35 1.35 
H13 Mortality (per 1,000 people) 15.35 15.35 
H14 Birth rate (per 1,000 people). 9.81 9.81 

 
According to Androschuk [38], almost 25% of Ukrainian scientists and researchers are 

employed abroad. The imperfection of the state support system (tax, insurance, etc.), poor 
stimulation of inventive activity leads to the outflow of highly qualified personnel capable of 
producing an innovative product, know-how technologies,etc. Therefore, two parameters will form 
the concept «Innovativeness», as Table 9 shows. 

Table 9 
The description for the concepts of «Innovativeness» 

Group name Symbol Name of the concept Mean Median 

Innovativeness  
ST1 Export of high-tech goods (% of industrial exports) 0,81 0,85 

ST2 The number of articles published in scientific and 
technical journals 6611,13 5963,76 

 
The list of descriptors of the concepts proposed for FCM analysis is presented in Appendix 

A. The migration growth (Mig) was chosen as a target factor in this study. In the first stage of FCM 
analysis, the values of the relationship (wij) between the vertices (concepts) of the oriented graph are 
established. This weighting factor, which characterizes the strength of the influence of factors, has a 
value in the range from «-1» to «+1» and corresponds to three main types:  

no causal link between the concepts: wij = 0; 
causal increase (increase (decrease) of one factor leads to increase (decrease) of another): wij > 0; 
for a causal increase (decrease) of one factor leads to a decrease (increase) of another): wij < 0. 
To interpret in more detail the strength of the relationship between concepts in the study, it 

is proposed to use a linguistic scale for assessing the relationship between basic concepts as showed 
below. Same logic of scale was used in the previous studies [39, 42, 45]. The scale is the following:  

– wij = 0 – no influence; 
– wij  (0; 0,2] or (0; -0,2] — poor influence (or weakens); 
– wij  (0,2; 0,4] or (-0,2; -0,4] — weakly amplifies (or weakens); 
– wij  (0,4; 0,6] or (-0,4; -0,6] — moderately strengthens (or weakens); 
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– wij  (0,6; 0,8] or (-0,6; -0,8] — strongly strengthens (or weakens); 
– wij  (0,8; 1] or (-0,8; -1] — very much strengthens (or weakens). 
In the next stage of FCM-analysis, matrices are built that identify the causality and directions 

of influence of the parameters of the national economy and the level of net migration according to the 
proposed scale. The obtained matrices of causality and directions of crucial factors influence allow 
building their cognitive maps. The results of calculating the magnitude of the relationship (wij) 
between the parameters of the concept of «infrastructure development» and migration growth are 
presented in Table 10) and the corresponding cognitive map is demonstrated in Fig. 4. 

Table 10 
Matrix of causality and directions of influence of parameters of the concept  

of «Infrastructural Development» and migration growth 
 I1 I2 I3 I4 

I1 0.00 0.90 -0.77 -0.79 
I2 0.90 0.00 -0.55 -0.61 
I3 -0.77 -0.55 0.00 0.99 
I4 -0.79 -0.61 0.99 0.00 

M g 0.25 0.34 0.25 0.23 
Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 

relationship between indicators and Mig. 
 

 

 
Fig. 4. Cognitive map of formalization of causal links between the level of net migration 

growth and the parameters of the concept of «Infrastructure Development» 
Source: developed by authors, red color means positive links between concepts and blue – negative. 

 
The results showed a weak causal relationship between the level of net migration and the 

concept of «infrastructure development» parameters. All parameters of this concept enhance the 
growth of net migration growth.  

Talking about the concept of «urbanization», there is also a weak causal relationship with 
the level of net migration growth (Table 11).  
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Table 11 
Matrix of causality and directions of influence of parameters of the concept of «Urbanization» 

and migration growth 
 UD1 UD2 UD3 UD4 

UD1 0.00 1.00 1.00 -0.98 
UD2 1.00 0.00 1.00 -0.99 
UD3 1.00 1.00 0.00 -0.99 
UD4 -0.98 -0.99 -0.99 0.00 
M2 0.23 0.23 0.24 -0.27 

Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 
relationship between indicators and Mig. 

 
At the same time, the parameter population density (persons per 1 sq. km of land area) has a 

negative character and weakly weakens the dynamics of net migration growth (Fig. 5). 
 

 
Fig. 5. Cognitive map of formalization of causal links between the level of net migration 

growth and the parameters of the concept of «Urbanization». 
Source: developed by authors, red color means positive links between concepts and blue — negative. 
 
The analysis of the matrix of dependence between the parameters of the concept of «export-

import potential» (Table 12) shows it is reasonable to includeinternational tourism in the model 
(revenues, % of total exports). This fact is confirmed by the moderate value of its relationship with 
the level of net migration growth (0.42).  

Table 12 
Matrix of causality and directions of influence of parameters of the concept  

of «Export-import Potential» and migration growth 
 T1 T2 T3 T4 T5 T6 T7 T8 

T1 0.00 0.86 -0.76 0.78 -0.72 0.94 0.20 1.00 
T2 0.86 0.00 -0.83 0.50 -0.97 0.79 0.42 0.87 
T3 -0.76 -0.83 0.00 -0.19 0.77 -0.89 -0.78 -0.73 
T4 0.78 0.50 -0.19 0.00 -0.33 0.57 -0.46 0.81 
T5 -0.72 -0.97 0.77 -0.33 0.00 -0.63 -0.47 -0.72 
T6 0.94 0.79 -0.89 0.57 -0.63 0.00 0.45 0.91 
T7 0.20 0.42 -0.78 -0.46 -0.47 0.45 0.00 0.15 
T8 1.00 0.87 -0.73 0.81 -0.72 0.91 0.15 0.00 
M2 0.04 -0.25 -0.29 -0.20 0.38 0.35 0.42 -0.02 

Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 
relationship between indicators and Mig 



 FINANCIAL AND CREDIT ACTIVITIES: PROBLEMS OF THEORY AND PRACTICE  2021 № 4 (39)

  463ISSN 2306-4994 (print); ISSN 2310-8770 (online)

The
following: 

— 
— 
— 
— t
 

Fig. 6. 

Sour
 
Tur

«budget po
negative —

M

 
PS1 
PS2 
PS3 
PS4 
PS5 
PS6 
PS7 
M2 

Note
relationship b
 

e parameter
 
fuel exports
internationa
exports of g
trade in goo

Cognitive 
growth an

rce: develope

rning to the
otential» on

— with PS4 

Matrix of c

PS1 
0.00 
-0.55 
0.45 
-0.72 
-0.09 
0.68 
0.18 
-0.12 

e: The color 
between indic

rs that weak

s (% of expo
al tourism, e
goods and s
ods (% of G

map of for
nd the para
d by authors, 

e analysis 
n net migrat
(Table 13, F

causality an
of «Bu

PS2 
-0.55
0.00 
0.01 
0.64 
-0.38
-0.32
0.47 
0.07 

(blue — posi
cators and Mig

ken migrati

orts of good
expenditure
ervices (% 

GDP) — 0.0

malization
ameters of 
red color mea

of the imp
tion, it is an
Fig. 7). 

nd direction
udget Poten

PS
5 0.4

0.0
0.0
-0.6

8 0.3
2 0.0

0.1
0.5

itive, yellow —
g. 

ion growth 

ds) — 0.25;
es (% of tota
of GDP) —
2. 

 
 of causal l
the concep

ans positive lin

act of each
n obvious d

ns of influe
ntial» and m
S3 P
45 -0
01 0
00 -0
63 0
31 -0
06 -0
13 0
51 -0
— negative) 

in Ukraine

; 
al imports) —

— 0.2; 

links betwe
pt of «Expo
nks between c

h of the sev
irect positiv

ence of para
migration g
PS4 
0.72 
0.64 
0.63 
0.00 
0.48 
0.35 
0.29 
0.40 
indicates the 

e are shown

— 0.29; 

een the leve
ort-import P
concepts and b

ven indicat
ve correlatio

ameters of 
growth 
PS5 
-0.09 
-0.38 
0.31 
-0.48 
0.00 
-0.57 
-0.79 
0.49 
highest statis

n in Fig. 6 

el of net mig
Potential» 
blue —negativ

tors of the 
on with PS3

the concep

PS6 
0.68 
-0.32 
0.06 
-0.35 
-0.57 
0.00 
0.47 
-0.12 

stically signif

and are the

gration 

ve. 

concept of
3, PS5, and

Table 13
pt  

PS7 
0.18 
0.47 
0.13 
0.29 
-0.79 
0.47 
0.00 
-0.32 

ficant level of

e 

 

f 
d 

3 

f 



ФІНАНСОВО-КРЕДИТНА ДІЯЛЬНІСТЬ: ПРОБЛЕМИ ТЕОРІЇ І ПРАКТИКИ   2021 № 4 (39)

464 ISSN 2306-4994 (print); ISSN 2310-8770 (online)

 
 

 
Fig. 7. Cognitive map of formalization of causal links between the level of net migration 

growth and the parameters of the concept of «Budget Potential» 
Source: developed by authors, red color means positive links between conceptsand blue – negative. 
 
To study the quantitative characteristics of the causal links between the level of net 

migration and the set of parameters of the concept of «financial stability», such indicators were used 
as money supply (% of GDP); foreign direct investment (US dollars); inflation (annual%); general 
reserves (contains gold, current US dollars); interest rate on loan (%), actual interest rate (%). 

 These parameters mainly reinforce the level of net migration growth, except for FS3 and 
FS5, but their causal relationships are weak (FS1, FS3, FS4, FS5) and very weak (FS2, FS6)  
(Table 14, Fig. 8). 

Table14 
Matrix of causality and directions of influence of parameters of the concept  

of «Financial Stability» and migration growth 
 FS1 FS2 FS3 FS4 FS5 FS6 

FS1 0.00 0.52 -0.06 0.67 -0.74 -0.53 
FS2 0.52 0.00 -0.21 0.87 -0.56 -0.42 
FS3 -0.06 -0.21 0.00 -0.10 0.31 -0.52 
FS4 0.67 0.87 -0.10 0.00 -0.65 -0.49 
FS5 -0.74 -0.56 0.31 -0.65 0.00 0.59 
FS6 -0.53 -0.42 -0.52 -0.49 0.59 0.00 
M2 0.25 0.18 -0.22 0.21 -0.28 0.03 

Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 
relationship between indicators and Mig. 
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Fig. 8. Cognitive map of formalization of causal links between the level of net migration 
growth and the parameters of the concept of «Financial Stability» 

Source: developed by authors, red color means positive links between concepts and blue – negative. 
 
Among the parameters of the concept of «Social development» and «Innovativeness» that 

would be moderate, strong, or very strong causal links with net migration growth was not identified 
(Table 15, Fig. 9). 

Table1 5 
Matrix of causality and directions of influence of parameters of the concept  

of «Social Development», «Innovativeness» and migration growth 
 ST1 ST2 
ST1 0.00 -0.82 
ST2 -0.82 0.00 
M2 -0.14 0.25 
 SD1 SD2 SD3 SD4 SD5 
SD1 0.00 -0.06 -0.13 0.49 0.52 
SD2 -0.06 0.00 0.76 0.36 -0.42 
SD3 -0.13 0.76 0.00 0.03 -0.66 
SD4 0.49 0.36 0.03 0.00 0.27 
SD5 0.52 -0.42 -0.66 0.27 0.00 
M2 -0.16 0.23 0.24 -0.14 -0.37 

Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 
relationship between indicators and Mig. 
 

Concluding the analysis of causal links with the evaluation of interconnections between the 
net migration growth and «efficiency of the health care system» and «economic development». The 
formation of the relevant concepts was based on ten parameters, seven of which are devoted to 
«efficiency of the health care system», and the rest — to «economic development». 
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)       b) 

Fig. 9. Cognitive map of formalization of causal links between the level of net migration growth 
and the parameters of the concept of «Financial Stability» (a) and «Innovativeness» (b) 

Source: developed by authors, red color means positive links between concepts and blue — negative. 
 

Despite the significant theoretical validity of each parameter of concepts with migration, 
empirical calculations confirmed a high degree of interdependence with the level of net migration 
growth for the following parameters of the concept «health system efficiency» (Table 16): 

- H1 — strongly weakens (-0.76); 
- H2 — very weakens (-0.81); 
- H10 — moderately weakens (-0.58); 
- H11 — moderately enhances (0.50); 
- H12 — strongly enhances (0.76); 
- H13 — moderately weakens (-0.51); 
- H14 — strongly amplifies (0.78). 

Table16 
Matrix of causality and directions of influence of parameters of the concept  

of «Health Care Efficiency» and migration growth 
 H1 H10 H11 H12 H13 H14 H2 H3 H4 H5 H6 

H1 0.00 0.84 -0.70 -0.93 0.65 -0.87 0.97 -0.05 -0.29 -0.19 -0.87 
H10 0.84 0.00 -0.94 -0.82 0.86 -0.60 0.71 -0.45 0.06 -0.46 -0.90 
H11 -0.70 -0.94 0.00 0.72 -0.96 0.49 -0.56 0.43 -0.28 0.44 0.87 
H12 -0.93 -0.82 0.72 0.00 -0.72 0.94 -0.89 0.14 0.23 0.03 0.91 
H13 0.65 0.86 -0.96 -0.72 0.00 -0.53 0.54 -0.28 0.27 -0.34 -0.85 
H14 -0.87 -0.60 0.49 0.94 -0.53 0.00 -0.90 -0.13 0.35 -0.21 0.79 
H2 0.97 0.71 -0.56 -0.89 0.54 -0.90 0.00 0.14 -0.32 -0.05 -0.79 
H3 -0.05 -0.45 0.43 0.14 -0.28 -0.13 0.14 0.00 -0.28 0.35 0.16 
H4 -0.29 0.06 -0.28 0.23 0.27 0.35 -0.32 -0.28 0.00 -0.10 0.01 
H5 -0.19 -0.46 0.44 0.03 -0.34 -0.21 -0.05 0.35 -0.10 0.00 0.24 
H6 -0.87 -0.90 0.87 0.91 -0.85 0.79 -0.79 0.16 0.01 0.24 0.00 
H7 -0.29 -0.17 -0.07 -0.01 0.21 -0.04 -0.28 -0.03 0.29 0.42 -0.01 
H8 -0.13 0.36 -0.40 0.18 0.27 0.49 -0.33 -0.68 0.39 -0.70 -0.04 
H9 0.85 1.00 -0.94 -0.82 0.86 -0.60 0.71 -0.44 0.06 -0.47 -0.90 
M2 -0.76 -0.58 0.50 0.76 -0.51 0.78 -0.81 -0.18 0.04 -0.04 0.72 

Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 
relationship between indicators and Mig. 
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For its part, among the parameters of the concept of «Economic Development» EG1 has  
a very strong causal relationship with the level of net migration growth of Ukraine (Table 17,  
Fig. 10). 

Table 17 
Matrix of causality and directions of influence of parameters of the concept  

of «Economic Development» and migration growth 
 EG1 EG2 EG3 

EG1 0.00 -0.15 -0.58 
EG2 -0.15 0.00 0.77 
EG3 -0.58 0.77 0.00 
M2 0.80 0.06 -0.22 

Note: The color (blue — positive, yellow — negative) indicates the highest statistically significant level of 
relationship between indicators and Mig. 

 
 

 
Fig. 10. Cognitive map of formalization of causal links between the level of net migration 

growth and the parameters of the concept of «Economic Development» 
Source: developed by authors, red color means positive links between concepts and blue – negative. 
 
The abovementioned cognitive maps allow identifying the most influential factors that are 

incentives and deterrents for changes in net migration. A generalized view of cognitive maps of 
formalization of convergent relationships between the defined parameters of all concepts 
investigated in this study is shown in Fig. 11. 

The results of cognitive modeling showed that the highest level of positive interaction (when 
the factors reinforce each other) was found between net migration growth and indicators T7 
(«Export-import Potential»), PS3, PS5 («Budget Potential»), H12, H14 («Health Care System»), 
EG1 («Economic Development»). The negative interactions (when factors weaken each other) were 
identified for concepts H1, H2, H9, H10, H13 («Health Care System»). 
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sectors, designing a state information online portal to integrate employers' requests for vacancies 
and resumes of migrants in one network. 
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