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Forecasting methods and models @

Olga Mulskal,

IThor Baranyak?

FORMATION OF THE FORECASTING MODEL
FOR UKRAINIAN - GERMAN MIGRATION SYSTEM

The article presents results of the research on the population's migration activity in
the context of the formation of a new migration system (MS), such as the Ukrainian-
German one. It has been determined that the expansion of the scale and diversifica-
tion of the composition of migratory flows intensify their influence on contemporary
demographic, socio-economic and ethno-cultural processes both in the donor country
and in the recipient country. It is proved that the consideration of the migration com-
ponent has become necessary in developing the demographic, social and economic,
foreign and ethno-cultural strategies of the country's development.

Authors present a technique to construct forecasts of migration activity in the condi-
tions of formation of the Ukrainian-German migration system. It is based on a three-
stage algorithm: 1) forecasting the size and structure of the population of Germany
and Ukraine; 2) forecasting macroeconomic indicators and conditions of labour mar-
kets of Germany and Ukraine; and 3) forecasting the volumes of potential migration
in the conditions of formation of the investigated MS (Ukraine-Germany).

Based on the projection of the German population by 2060, and taking into ac-
count variations in the volume of immigration in the country, authors prove that a
significant deformation of the age structure of the indigenous population as a re-
sult of the nation's 'hyper-aging' may lead to a demographic collapse, which
makes it impossible for the country's economic growth to result in shortages of
high-skilled workforce in the labour market. The arguments presented confirm the
hypothesis of the dependence of the German economy on the immigration flows of
human resources.

On the basis of the constructed economic-mathematical model, the authors estimated
the probable variants of further development of the UGMS for medium-term (by 2025)
and long-term (until 2030) perspectives under different developmental scenarios (the
benchmark, optimistic, tendentious, and pessimistic ones).

The investigation has shown that during 2025-2030 in Ukraine, the demographic
and, as a result, labour-saving crisis, caused by the emigration of human resources
in young and middle age, coupled with low fertility rates, will aggravate in Ukraine.
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In this context, the feasibility of constructing a new migration policy with the effect of
replacing the workforce has been substantiated3.

Key words: migration activity, migration system, potential migration, demo-
graphic changes, forecasting of migration flows, Ukraine, Germany

JEL: J210, F 220, C530, C590

The problem statement and relevance. International migration is an important
element of the modern demographic policy, but due to its impermanent nature, it
remains the most unpredictable determinant of other demographic changes in the
population. There are many social, economic and political drivers that can affect
the intensity of international migration flows. In particular, migration is determinis-
tic of stochastic factors that due to their nature are difficult to predict (financial and
economic crises, military conflicts, fundamental political and social changes, etc.).
The changes in migration flows can take the form of extreme short-term fluctua-
tions, but on the other hand, in today's world migration processes are becoming
more dynamic and complex. As a consequence, the projected migration activity of
the population is associated with a high level of uncertainty and the prediction of
migration activity, the volume of potential migration and the migration facilities of
the population becomes an extremely difficult task that must be based on the iden-
tification and consideration of factors of influence with the help of special tools.

The inherent uncertainty about potential migration and future migration flows is
compounded by the problems of quality and completeness of migration data that
presuppose forecasts. Data sources may vary in coverage of specific migrant
groups, measurement accuracy, and even in classifying or identifying characteris-
tics of migration. Moreover, the existing migration theories (new labour migration
economies, migration networks, migration systems, family migration economics,
synthetic migration theories, etc.) need further development in the context of a
changing global context that can be used for forecasting purposes.

Therefore, the construction of a system of estimates and projections of migra-
tion activity of the population under the conditions of formation of modern migra-
tion systems is actualized, including for Ukraine that is one of the largest migrant
donor countries for the EU. Immigration in the recipient countries is becoming in-
creasingly important in view of the diminishing impact of natural change on popu-
lation dynamics that is especially important for countries such as Germany, Italy,
Poland, etc. with zero or negative natural population growth [1].

The analysis of recent research and publications. Predicting migration activi-
ty is an extremely difficult task characterized by a high level of error, the highest
among three components of demographic changes (fertility, mortality and migra-
tion). With this in mind, current methods of forecasting migration activity in
Ukraine need improvement in order to be more relevant to current challenges in the
socio-demographic field. In our opinion, the most detailed study of the problem of

® This publication is prepared withing the research project on "Migration activity of the population of
the Carpathian region" (state registration No 0119U002010).
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migration forecasting was carried out by specialists of M.V. Ptukha Institute for
Demography and Social Studies of NAS of Ukraine [2] (E. Libanova, O. Pozniak
[3], V. Sarioglo [4], O. Makarova, L. Tkachenko). Analytical evaluation of labour
migration was carried out by O. Malynovska [5, 6] from the National Institute for
Strategic Studies.

Scientific researches on regional and border migration (labour, educational), as
well as internally displaced persons, are carried out by specialists of Dolishniy In-
stitute of Regional Research of the National Academy of Sciences of Ukraine [7, 8]
(U. Sadova, L. Semiv, M. Bil [9], O. Levytska). O. Ovchynnikova [10] deals with
improving the methods of short term forecasting of regional migration of the popu-
lation and M. Romaniuk deals with reimmigration [11]. A scientific breakthrough
in forecasting the economic environment and transformation of the national econ-
omy was made by the scientists of the Institute for Economics and Forecasting of
the National Academy of Sciences of Ukraine: V. Heyets [12], V. Blyznyuk [13]
and M. Skrypnychenko.

However, currently there is a lack of specific publications concerning the
methods of forecasting population migration for a particular country, taking into
account the development trends of both the recipient country and the donor coun-
try. The literature on this subject provides only methods for predicting migration
flows and does not pay sufficient attention directly to the methods of forecasting
the volume of potential migration and migration mindset based on the so-called
pull-push factors* that shape the migration activity environment and impact new
migration systems.

The purpose of the article is to build a predictive model of migration activity
(regarding general migration, including labour one) within the framework of the
migration system development based on the case of Ukraine — Germany (Ukraini-
an — German migration system)

The presentation of the basic material of the research. Migration is one of
the defining features of the 21st century. There are many approaches explain the
phenomenon of international migration, its causes, consequences and the factors of
influence. The systemic approach is the most common among them. On the one
hand, it interprets international migration as a result of individual decisions arising
from certain structural factors. On the other hand, it analyses the international mi-
gration in the context of international flows of goods and capital, as well as global
and regional socio-economic, cultural and political circumstances. As a result,
there is a complex system of interconnections between the various elements that
affect the migration process and explain the vectors and dynamics of migration
flows. Migration flows between donor and recipient countries are determined by
interrelated factors within the framework of a certain common economic space —
the migration system (hereinafter referred to as MS).

* The high level of development of the region, the high share of employment and the developed social
infrastructure act as pull factors of the environment. The low wages, high levels of poverty form
a push environment.
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The prediction of migration activity within the framework of the Ukrainian —
German migration system, in our opinion, can be represented as a closed-type
model. The prediction of demographic changes is carried out using the system dy-
namics method based on initial data (Fig. 1).

The formation of migration system environment in Ukraine
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Fig. 1. The algorithm for predicting migration activity in the conditions
of development of Ukrainian — German MS

Source: authors' development.
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The authors applied a mathematical apparatus of econometric analysis, in par-
ticular, such methods as multiple correlation and regression analysis, multivariate
analysis of variance, etc. All forecasting calculations are made based on systemic
and process approaches.

The prediction algorithm is complicated by the demographic trends of the two
countries, the tendencies of their economic development, and the changes in the
labour market of Ukraine and Germany. The structure of the prognostic model for
the development of the Ukrainian — German migration system is related to the three
main stages of forecasting:

1) the quantity and the population structure of Germany and Ukraine;

2) the macroeconomic indicators and the labour market in Germany and
Ukraine;

3) the quantity of potential immigrant in the Ukrainian — German migration
system.

The German population projections, whose technique was developed by the
Federal Statistical Office of Germany [14], is based on a notion of low natural
growth rates and a slow increase in the average life expectancy of the population.
Based on the analysis of demographic processes in Germany, it can be assumed
that there will be no improvement in the indicators of natural demographic growth
rates among the local German population®. Therefore, in the development of mod-
els relating to the determination of the projected population and population struc-
ture of the country, natural reproduction indicators are stable values and the main
indicator that can significantly affect quantitative and structural changes is external
migration.

The prospective population of Ukraine and Germany is estimated by the method
of age groups movement. According to this method, every year the population
guantity of a particular cohort depends on the demographic changes in the cohort
of the previous year. For example, the number of seven-year-olds at the beginning
of 2020 depends on the demographic processes in the cohort of six-year-olds in
2019.

The demographic cohort population prediction model is represented by formula 1.

Pa+1 ¥l = Pa Y- Da Y+ NM, Y (1)

Source: the author's interpretation based on [15, p. 110]

In this model a — age cohort; y — year; P — population; D — number of deaths; NM —
net migration (persons).

The analysis of German predicting models [16] showed that, if the current
trends of natural reproduction and zero migration (net migration equals 0) hold, the
demographic situation of the country can significantly worsen. The German popu-
lation with zero net migration (migration balance) will decrease by 17 million peo-
ple (or 25%) until 2017 and by 22 million people by the end of 2060. The share of

% The total fertility rate is 1.4 children per woman in fertile age, the average life expectancy for wom-
en and men is 88.4 years and 84.4 years, respectively.
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the economically active population and children will decrease by 10% in the over-
all structure in 2050, which means a decrease of 15 million and 2.8 million, respec-
tively. However, the number of elderly people aged 70 will increase by 4 million
people and will make up 25% of the total population (Table 1). German demogra-
phers argue that in the absence of immigration, vacant demand for workers in all
sectors of the country's economy will increase to 1.8 million in 2020 and 3.9 mil-
lion in 2040.

It is worth noting that significant deformation of the age structure of the indige-
nous (a sign of "indigenous" is citizenship or residence in the country for a certain
period or the fact that previous generations of relatives reside there) due to the "hy-
per-aging" of the nation can lead to demographic collapse that makes impossible
economic grows of the country due to the shortage of labour and qualified person-
nel in the labour market. Such trends will contribute to the increase in the state
budget expenditures for financing the pension fund and other social protection
structures.

Table 1
Estimates of the size and age structure of the German population
in 2030-2060, thousand people

Volumes of migration (m)
Projection variants
m=0 [0 <m< 100{100 <m< 200{200 <m< 300
Population in 2017 82792
Absolute growth in 2030 -7295 -3564 -1471 53
Absolute growth in 2050 -17051 | -10891 -5371 -3174
Absolute growth in 2060 -22563 | -15227 -8035 -4885
Age structure (2017), %:
0-14 years 130
15-70 years 71.7
70 years or more 15.3
Age structure (2050), %:
0-14 years 116 116 11.7 12.1
15-70 years 63.4 64.6 64.5 66.1
70 years or more 25.0 23.7 23.8 21.8

Source: calculated by the authors based on the formula 1 and data [16].

The arguments presented confirm the initial statement of the prognostic assess-
ment of the need and dependence of the German economy on the migration flows
of human resources from other countries. Their intensity must increase every year
in order to minimize the effects of the demographic crisis and to avoid significant
imbalances in the labour market. As shown in Table 1 and Figure 2, by 2030 the
annual positive migration balance (300,000 people) is sufficient to maintain a sta-
ble demographic situation in Germany. However, according to the 2030-2060

124 ISSN 2663-6557. Economy and Forecasting. 2019, 2
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forecast, the annual positive migration balance should increase to around 0.5 mil-
lion to cover natural demographic losses in the country.

88

83

78

73

68

63

\\
60,2

58 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrori

P P F PP PP PP
SR I R S Y U S A S S S
= == the absence of migration = low migration
= moderate migration = stable migration

Fig. 2. The scenario approach to forecast population dynamics in Germany by
2060, taking into account different migration volumes, thousand people

Source: calculated and constructed by the authors based on data [14].

A retrospective analysis of the number and structure of residents showed that
the population in Germany remained virtually unchanged during the study period.
This is caused by a high proportion of immigrants and this trend will continue for
another 10-20 years. Although it should be emphasized that the difference between
the actual data and the reference data during this period will be balanced by signifi-
cant migration. In that case, up to 2030, about 16 million migrants may live in
Germany, which constitutes 20% of the country's population. In 2050 every third
inhabitant and 2060 virtually every second German resident will have migrant or
immigrant roots.

Ukraine's demographic prospects for natural reproduction will depend on the
particular current trends. It is worth pointing out the large-scale internal (with the
prospect of external) and external migration from Ukraine due to the military con-
flict in the Donbas region, the impoverishment of the population in recent years
that encourages emigration and reduces the population, as well as the current Euro-
pean Ukraine's "leadership” in AIDS, tuberculosis, measles and other infectious
diseases.

This scenario is confirmed by the results of research conducted by scientists of
M.V. Ptukha Institute for Demography and Social Studies of NAS of Ukraine [17,
p. 78-79]. According to the calculations of experts, the most likely scenario is the
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decrease of the population in Ukraine to 37.1 million people at the beginning of
2060. The lower population limit is estimated at 28.3 million people. If the trend of
the natural and migratory movement holds over the forecast period, the number of
Ukrainian residents at the beginning of 2060s would reach the level of 32.4 mil-
lion, which is 10 million less than in 2017.

Regarding the age structure of the population in the medium and long term,
Ukraine expects a decrease in the proportion of economically active people. How-
ever, according to some projection variants, the indicator may fluctuate between
47.7-55.3% at the beginning of 2060. Maintenance of the tendency for the growth
of the aging population and deterioration of the age structure of the Ukrainian pop-
ulation in the future will lead to a shortage of labour resources in the internal la-
bour market.

A comprehensive representation of the cause and effect relationships of popula-
tion migration in the Ukrainian — German migration system can be made based on
the results of factor analysis. Using the step method of including factor variables,
an economic and mathematical model was constructed that reflects the three most
significant factors (unemployment rate in Germany, average wage in Ukraine and
inflation index in Ukraine). According to the calculations, the long-term unilateral
impact of socio-economic factors stimulated the development of the modern
Ukrainian — German migration system and the shift of its equilibrium towards the
German side. It is worth noting that the constructed model (2) shows how any
change in the factors can transform the migration behaviour of Ukrainian-German
migrants®:

Y=4.42-2.57*T;-1.8*Tp+1.15%Ts )

In this model T; is the rate of increase in the unemployment growth in Germany;

T, is the rate of increase in the average level of wages in Ukraine;

Ts is the rate of increase in the inflation index in Ukraine;

Y is the rate of increase in the arrival intensity ratios of Ukrainians to Germany
(the number of arrivals per 1 thousand of local population).

To determine the degree of importance and the impact of each factor on the var-
iation of the performance trait, the coefficients of elasticity were calculated that
showed that an increase of 1% in the rate of inflation in Ukraine (T3), other factors
being equal, is expected to raise the intensity of Ukrainians coming to Germany by
1.08%. An increase in the average wage in Ukraine and unemployment in Germany
by 1% will reduce the emigration propensity by 2.01 and 2.2% respectively. On the
whole, the results of the regression model study revealed that when all factor points
increase by 1%, the effective characteristic will decrease by 3.13%.

6 83% of the change in the rate of increase of arrival intensity ratios of Ukrainians to Germany for the
period 20062017 is due to the factors that are included in the model (the coefficient of determination
is 0.83). There is a close correlation between the level of emigration of Ukrainians to Germany and
socio-economic factors that are confirmed by a multiple correlation coefficient (R) that equals 0.91.
It is established that the Fisher criterion (F = 9.9) is greater than its critical (tabulated) value
(Feit=2.96) and a level of trust is 0.95.
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The values of the partial correlation coefficients, as well as the coefficients of
elasticity, confirm the thesis that the system of socio-economic motivation plays
an important role in the process of formation and development of the Ukrainian —
German migration system.

Based on the constructed economic and mathematical model, the probable
variants of the Ukrainian — German migration system development for the medi-
um-term (up to 2025) and long-term (up to 2030) perspectives have been estimat-
ed. The methodology for forecasting the size of the Ukrainian community in
Germany by 2030 proposes four variants (the reference, optimistic, tendentious,
and pessimistic ones), taking into account the already simulated socio-economic
factors affecting migration flows in the Ukrainian — German migration system
(Table 2).

The reference scenario of medium-term perspective provides for main-
tainance of the current trends in Germany's economic development (reducing
upward trend in wages against the backdrop of increasing labour shortages) and
significantly improving socially-economic situation in Ukraine (reduction of
inflation to 2.8% in 2025 and 1% in 2030, stabilization of the exchange rate,
increase in the average wage to 34 thousand UAH in 2025 and up to 120 thou-
sand UAH in 2030).

According to the calculations, such positive dynamics of indicators could, by
2030, stabilize the main economic indicators that today are affecting the devel-
opment and distortion of the Ukrainian — German migration system.

The optimistic scenario suggests a possible deterioration in economic devel-
opment in Germany: rising unemployment (from 3.5 to 5%), slowing rate of in-
come growth for the country and Ukrainian migrants in particular. However,
trends in the development of the Ukrainian migration system of the reference
scenario remain.

The most likely scenario is tendentious because this approach is based on av-
eraged trends observed in the study period (2006-2017) in Ukraine, except for
the crisis years 2008-2009 and 2014-2015. According to this scenario, the infla-
tion will be moderate (10-13% per year), the national currency will devaluate to
47 UAH / Euro in 2025 and 55 UAH / Euro in 2030, and there will be a 20% in-
crease in the average annual wage.

The Ukrainian — German migration system forecast presented by a pessimistic
scenario by 2030 predicts that the socio-economic indicators will be critically
low like observed in times of financial instability and economic turmoil.

The results of the forecasts show that Ukraine will continue to be a donor of
the workforce for the German economy in the coming years. However, the credi-
bility of a long-term forecast depends on the economic growth parameters of both
countries.

If there is economic development in Ukraine and the economic course of
Germany remains unchanged as is envisaged in the reference scenario, the num-
ber of Ukrainians who move to Germany annually will remain at the level of 10—
12 thousand people / year up to 2025 with a sharp decrease in 2030 to 1.5 thou-
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sand people / year. Thus, by 2025 the number of ethnic Ukrainians in the com-
munity will grow and reach 380,000 people (Fig. 3).

Table 2
The projected values of the key indicators of the Ukrainian — German
migration system development for 2025 and 2030

Projected values Projected values
~—
~ as at 2025 as at 2030
o
N
©
3 @ v 0
. ~ [<H] L =] 2 = L =) e
Indicator 3 e 5 | 2 B g 3 2 B
| S |E| S| E|£|E|5|E
z=|2|8|5|&8 5/8|5|82
E Ol R | e o | O g |
[&]
<

The level of infla-
tion in Ukraine, %
The unemployment
rate in Germany, %
The average remu-
neration in
Ukraine, thousand
UAH

137 | 28 |28 | 97 | 201 | 08 | 08 | 9.7 | 201

7.1 | 33.7 |33.7| 274 | 15.2 |120.4|120.4| 61.6 | 245

Exchange rate,

Euro / UAH 30.0 | 385 [385| 47.0 | 50.0 | 40 | 40.0 | 55.0 | 62,5

Input variable models

The average remu-
neration of Ukrain-
ians in Germany,
thousand UAH

49.8 | 884 |64.9|1079|114.8|118.0| 68 155 | 176

Total arrivals from
Ukraine, thousand | 11.4 | 93 | 1.1 | 157 | 503 | 1.5 0.1 | 10.0 | 64.3
people

The number of
Ukrainians, thou- | 138.0 | 196.6 | 146 | 222 | 354 |197.3| 128 | 264 | 630
sand people

The number of
ethnic Ukrainians, | 319 | 378 | 327 | 403 | 535 | 378 | 309 | 445 | 811
thousand people

Results

The number of
economically ac-
tive Ukrainians,
thousand people

144 | 186 | 142 | 198 | 263 | 170 | 119 | 200 | 364

Individual econom-
ic gain of migrants, | 6149 | 10148 | 4443 |15965|26167|-1331 | -6220 | 18604 | 55110
million UAH

Source: calculated by the authors based on data [14, 18].
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Fig. 3. The scenario version of the forecast of ethnic Ukrainians in Germany
up to 2030, thousand people

Source: calculated and constructed by the authors based on data [14].

A reversal in the trend of this forecast is related to the equalization of the values
of the main indicators that stimulate migration activity in the Ukrainian — German
migration system, namely wages, unemployment and inflation. In 2030 in case of
an average wage of 3 thousand Euros in both Ukraine and Germany, the individual
economic gain of migration will be negative (Fig. 4). Under such circumstances,
the number of potential emigrants from Ukraine could be significantly reduced and
systematic labour migration would change to educational or tourist-family travels.
In that case, the Ukrainian — German migration system will be in a state of socio-
economic equilibrium and the new emigration will be more stochastic than pur-
poseful and regular.

The decrease in the level of mobility of Ukrainian citizens in 2025-2030 in the
reference scenario (except the economic factor) can be explained by the demo-
graphic characteristics of the essential features of the Ukrainians. The acute demo-
graphic and as a consequence labor crises were caused by the migration of human
resources (the young and middle-aged population) combined with low fertility rates
during the early 21st century. Therefore, the problem arises of maintaining the size
and optimizing the age composition of the Ukrainian population as important char-
acteristics of the national economic security. Ukrainian economic success will not
be possible without skilled personnel in the future. The demand for personnel will
increase exponentially under the conditions of sustained economic growth. To in-
crease the welfare of the population, the labour market will need to mobilize not
only internal but also external resources. It should be emphasized that the econom-
ic recovery of Ukraine is the basis for the transformation of the labour donor coun-
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try into a labour recipient one. However, the intensity of migration flows from
Germany to Ukraine should not be expected.
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Fig. 4. The projections of individual economic gain of employed Ukrainians
in Germany: scenario approach, thousand UAH

Source: calculated by the authors based on data [14, 18].

The results of the optimistic scenario forecast of the Ukrainian — German migra-
tion system show the improvement of the economic situation in Ukraine and its
deterioration for Germany. An increase in the unemployment rate in Germany
against the background of a possible "economic miracle" of Ukraine could create
conditions for effective regulation of migration activity of the population within
tourist flows, rather than labour activity up to 2025.

According to the results of the system dynamics analysis, it can be stated that
the probability of rapid economic development of Ukraine and minimization of
economic losses from labour migration is very low. The difficult military and polit-
ical situation, two economic crises of the 21st century that were accompanied by a
significant devaluation of the national currency, hyper-price increases, high unem-
ployment rate and corruption scandals nullified Ukraine's economic breakthroughs.
As a result, labour migration is increasing, the number of potential migrants is in-
creasing and a large number of young people in Ukraine lost faith the possibility of
increasing welfare and personal development in the country. Reference and opti-
mistic forecasting options allow us to identify parity scenarios. According to these
scenarios, the states can develop to achieve economic and demographic equilibri-
um within the Ukrainian — German migration system.

The trend forecast scenario presented here demonstrates the moderate growth
of economic and social standards in Ukraine, which is most acceptable to us. The
intensity of the Ukrainian-German migration flows in absolute terms will in-
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crease to 400.000 people in 2025 and 450.000 people in 2030. During 2019-
2027, the average annual number of newly arrived migrants from Ukraine will
fluctuate within 13-15 thousand persons with a gradual decrease to 10 thousand
persons in 2030.

According to the medium-term and long-term forecasts, the number of em-
ployed Ukrainians will remain at the level of 200.000 (Fig. 5). The income gap be-
tween Ukrainian and German migration system will raise the migrants' economic
benefit from UAH 7 million in 2017 to UAH 18.6 million in 2030.
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Fig. 5. The projections of employed Ukrainians in Germany up to 2030:
scenario approach, thousand people

Source: calculated and constructed by the authors based on data [14, 18].

In the pessimistic scenario of the development of the Ukrainian economy that
will be characterized by an increase in the average wage by 10% per year and a
20% price rise, the distortion of the Ukrainian — German migration system will on-
ly intensify. Increasing poverty among Ukrainians can cause a significant increase
in the flow of migrants through the Ukrainian-German migration channel. With
such unchanged values of the above factors, the number of migrants arriving from
Ukraine will grow steadily and the number of ethnic Ukrainians who will officially
reside in Germany will triple up to 2030 and register over 800.000.

The significant gap in the incomes between Ukraine and EU countries is a ma-
jor determinant of migrants' choice of a potential Migration system, country of em-
ployment or permanent residence. This will increase individual economic gain
9 times (from 6.1 million UAH in 2017 to 55 million UAH in 2030) and the num-
ber of employed Ukrainians in Germany (from 144.000 to 364.000 in 2030 com-
pared to 2017).
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Conclusions and guidelines for future research

While modelling the scale of overall emigration from Ukraine, the authors have
used a comprehensive approach. They took into account not only the tendencies of
the influence of pull-push factors but also the peculiarities of migration policy of
the recipient country (Germany) and the outflow of 8-10 million Ukrainian work-
ers abroad, according to experts estimates. Taking into account the incompleteness
of labour migration statistics that are necessary to build reliable econometric mod-
els, the use of expert forecasting methods is an effective tool for assessing the po-
tential magnitude of migration. The main purpose of forecasting migration activity
is to build reliable assumptions about future migration flows and their trends.

The constructed multivariate regression model allows evaluating different sce-
narios (reference, optimistic, tendentious and pessimistic ones) of further develop-
ment of the Ukrainian — German migration system for the medium-term (up to
2025) and long-term (up to 2030) perspectives. Forecasts indicate that the popula-
tion of Germany will decrease by 17 million people (or 25% up to 2017) and by 22
million by the end of 2060 if the migration balance is zero. The share of the eco-
nomically active population will decrease by 10% in 2050 and the number of elder-
ly people (over 70 years old) will make up 25% of the total population. According
to the reference scenario, the annual flow of Ukrainian emigrants within the
Ukrainian — German migration system will be 10-12 thousand people by 2025. The
number of ethnic Ukrainians will increase to 380 thousand people and the number
of employed Ukrainians will remain at 200 thousand people. The economic impact
of migration within the Ukrainian — German migration system will increase from 7
million UAH in 2017 to 18.6 million UAH in 2030.

Forecasting migration volumes for the future will require not only innovative
forecasting methods and models but also enhancing the quality of state regulation
of migration activity, whose methods and means must be formed based on robust
projections for the development of major migration systems. The current Ukrainian
state migration policy remains "fragmented and contradictory on the content. Some
of the fundamental elements are missing or underdeveloped (including emigration
and diaspora)" [19] and therefore require improvement.

Considering the demographic situation in Ukraine and the results of the fore-
casting of migration activity within the Ukrainian — German migration system, the
important tasks of state policy in the context of improving the organizational and
economic mechanisms of migration policy implementation are: 1) the creation of a
special central authority — the Ministry of Foreign Migration Relations. Its main
task is seen in the formulation and implementation of state migration policy;
2) further development and creation of new enterprises with foreign (including
German) investments in the territory of Ukraine that will help create new jobs, at-
tract modern technologies, and increase export-import operations; 3) the integration
of re-immigrants and immigrants from Germany into Ukrainian society.

The implementation of these tools will help to transform the Ukrainian — Ger-
man migration system environment into a more predictable and manageable one
aimed at realizing the social, humanitarian and economic interests of Ukraine and
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Germany and their citizens who have or will have the status of migrants. It will
create new effective incentives to revive immigration, including that of skilled
German specialists, help to discourage labour emigration from Ukraine, reduce
disparities in the national labour market and increase social guarantees and quality
of life.
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MNPOrHOCTUYHA MOJEJIb ®OPMYBAHHSA
YKPATHO-HIMELIBKOI MITPALIIMHOI CUCTEMHA

BuknaneHo pe3ynpTaTé IOCITIIKEHHS MIrpaniiiHol akTHBHOCTI HacelleHHS B
paMKax ykpaiHo-HiMenbKoi Mirpamiitaoi cucremu (nanmi — YHMC). Pozmmpenns
MacmTabiB Ta ypi3HOMaHITHEHHS CKJIaMy MIrpaliiHUX IMOTOKIB MOCHIIOIOTH iX
BIUTMB Ha Cy4acHi aeMorpadidHi, COiabHO-EKOHOMIYHI Ta €THOKYJIBTYPHI IIpOIIe-
CH 1 y KpaiHi, III0 € JOHOPOM, 1 B KpaiHi, 0 € penumieHTOM. BpaxyBaHHS Mirpa-
[ifHOT KOMIIOHEHTH HeoOxiaHe mpu (opMyBaHHI JemorpadidHoi, comiaabHOI Ta
€KOHOMIYHO1, 30BHIIIHBO{ Ta €ETHOKYJIBTYPHOI CTpaTerii pO3BUTKY KpaiHH.

3acTocoBaHa MeETOIWKa MOOYIOBH TPOTHOCTHYIHOI Mojem po3Butky YHMC
TPYHTY€ETHCS Ha alTrOpUTMI, IO Tiepeadadae Tpy eTamnu: 1) MpOTrHO3YBaHHS YHCENTb-
HOCTI Ta CTPYKTypH HaceneHHs HimeuunHu ta Ykpainu; 2) MpoTHO3YBaHHS MaKpO-
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€KOHOMIYHHMX ITOKA3HHKIB Ta KOH'IOHKTYPH PUHKIB mparli HiMeuunan ta YKpainu;
3) mporro3yBaHHs 00CATIB MOTEHIIiHOI Mirpamii B pamkax YHMC.

Ha ocnoBi mporuo3y umcensHOCTI HacemeHHs HiMeuawau mo 2060 p. 3 ypaxy-
BaHHSM Pi3HOMAHITHHX BapiaHTIB 0OCATIB iMMirpamii y KpaiHi JOBeIeHO, 110 3Ha4-
Ha aedopmaris BIKOBOi CTPYKTypH KOPIHHOTO HacelleHHS BHACIIJOK 'Timepcra-
piHHA" HaIil MOKe TPU3BECTU A0 AeMOrpadidHOro KOJarncy, Mo YHEMOXIIUBIIOE
€KOHOMIYHE 3pOCTaHHs KpaiHu depe3 Ae(iuT poOodoi cuiu Ta KBalli(hiKOBaHUX
KaJapiB Ha pUHKY mpari. HaBeneHi apryMeHTH MiATBEPAMIIN TIIOTE3y MPO 3aJIeikK-
HICTh HIMEIIEKOI €KOHOMIKH BiJI IMMITpAIlifHUX MTOTOKIB JIIOJCEKUX PECYPCIB.

3 monoMoror no0yI0BaHOT EKOHOMIKO-MaTeMaTHYHOI MOZIEJTi OLIHEHO WMOBIp-
Hi BapiaHTH moxaneioro po3sutky YHMC Ha cepennpocTpokoBy (o 2025 p.) Ta
TMOBrocTpokoBy (o 2030 p.) mepCIeKTUBY 3a Pi3HUX CIIEHAPIiB PO3BUTKY (€TaIO0H-
HOTO, ONITUMICTUYIHOTO, TEHJCHITITHOTO, IECUMICTUIHOTO).

JocnimkeHHs mokaszany, mo Bupoaosx 2025-2030 pp. B YkpaiHi 3arocTpuThCs
nemorpadiyHa Ta — SIK HaCJiJOK — IMpalepecypcHa Kpru3a, CIPHUYUHEHA eMITrpalii€ro
JIOZICBKUX PECYPCIB Y MOJIOJIOMY Ta CEPEIHBOMY Billl B MOEHAHHI 3 HU3bKUMHU T10-
Ka3HUKaMH HapOJKYyBaHOCTi. Y I[bOMY KOHTEKCTI OOIPYHTOBAaHO AOLINBHICTH Ta
BU3HAUEHI HanpsAMHU (GopMyBaHHsS HOBOI MirpamiifHoi MoJiTHKK 3 edekToM mpare-
3aMillIeHHS.

Knrwwuosi cnoea: mizpayitina axmuenicms, Micpayitina cucmema, nomeHyituHa miepayis,
oemoepagpiuni 3MinU, NPOSHO3YBAHHS MiepayiuHuX nomoxie, Yrpaina, Himeuuuna
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INPOITHOCTHYECKASA MOJEJb ®OPMHUPOBAHUA
YKPAMHO-HEMEIIKOW MUTPAIIMOHHON CUCTEMBI

N350xeHsl pe3ynbTaThl UCCIEI0BAHUS MUTPALMOHHON aKTUBHOCTH HAaCEJICHUS
B paMKaX YKpanHO-HEMELKOH TeppUTOpHAIFHON MUTPALMOHHONW CHCTEMBI (Jajiee —
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YHMC). Pacmmupenne MacmTaboB U pa3HooOpa3us coOCTaBa MUTPAIIMOHHBIX ITO-
TOKOB YCHIJIMBAIOT WX BIHSIHUAE HA COBPEMEHHbIE JeMorpaduueckue, COolralbHO-

SKOHOMHUYECKHE ¥ OSTHOKYJIBTYPHBIE TPOIlECCHl B CTpaHe-IOHOpPE W B CTpaHe-
penunrenTe. YYUThIBaTh MATPAMOHHBIN KOMIIOHEHT HEOOXOANMO IPH Pa3padoT-
Ke JeMorpaduyeckor, CONNaIbHON U AIKOHOMHUYECKOH, BHEIIHEH M 3THOKYIBTYp-
HOW CTPaTeTuy Pa3BUTHSA CTPAHBL.

Hcnonp3oBaHHAsE METOAMKA MOCTPOSHHS MPOTHOCTHYECKON MOJETH Pa3BUTHA
YHMC ocHOBBIBaeTCS Ha ajTrOpHTME, MPeayCMaTpPHUBAIONIEM TpHU JTama: 1) mpo-
THO3WPOBAHHWE YHWCIEHHOCTH W CTPYKTYpHl HaceneHUs ['epMaHuMM U YKpauwHBbI;
2) MPOTHO3UPOBAHUE MaKPOIKOHOMHUYECKHX IOKa3aTeliei U KOHBIOHKTYPBI PbIH-
KoB Tpyna ['epmannu u YKpawHbl; 3) MPOTHO3UPOBAHUE 00HEMOB MTOTCHITMAIBEHOM
MUTpAIH B yCIOBHX (hopMupoBanus uccienyemoir Y HMC.

Ha ocHoBanmm mporHosa yucieHHocTH Hacenenus [epmanmu xk 2060 romy c
Y4eTOM pa3NYHbIX BapHaHTOB OOBEMOB MMMHUIPALMU B CTpaHe AOKa3aHO, 4TO
3HAYUTENbHAsA AedopMainus BO3paCTHON CTPYKTYphl KOPEHHOTO HACEJIEHHsI BCIIE-
CTBUE "THUIEPCTApEHUs HAIlMM MOXET NMPUBECTH K JAEMOTpapUuIecKOMy KOJUIAICY,
4TO JeNlacT HEBO3MOXHBIM SKOHOMHYECKHH POCT CTpaHBI BCIEACTBUE AeduiuTa
paboueil cuibl U KBanM(UIMPOBAHHBIX KaApOB Ha phIHKE Tpyda. [lpuBeneHHBIE
apryMeHThl OJTBEPIMIN TUIIOTE3Y O 3aBUCUMOCTH HEMELKON 3KOHOMUKH OT UM-
MUTPAIMOHHBIX TOTOKOB YEJIOBEYECKUX PECYPCOB.

C MOMOIIBIO MOCTPOSHHOW SKOHOMHMKO-MAaTEMAaTH4YEeCKOW MOJIENIN OLIEHEHbI BO3-
MO>KHBIC BapHaHTHI qanpHernero pazsutus Y HMC nHa cpemnecpounyro (mo 2025 ro-
Ja) u noarocpounyto (10 2030 roga) mepcreKTUBBI MPH Pa3IUYHBIX CHEHAPHUAX Pa3-
BUTHUS (3TAJIOHHOM, ONITUMHCTHYECKOM, TEHJICHLIHO3HOM, IECCHMUCTHYECKOM).

UccnenoBanus nokazanu, 4ro B TeueHue 2025-2030 rr. B YkpauHe 000CcTpUTCS
neMorpaduyeckoil 1 — Kak CIIEACTBHE — TPYAOPECYPCHBIH KpPU3WC, BBHI3BAaHHBII
SMHUTpanueil 4elloBEYEeCKUX PECYpCOB B MOJIOIOM M CPEJHEM BO3pacTe B COUETa-
HUM C HU3KMMHU TIOKa3aTeIsIMU POKAaeMOCTH. B 3TOM KOHTeKcTe 000CHOBaHa ILie-
71eco00pa3HOCTh U OIpEeeIeHbl HalpaBieHus] (OpMUPOBaHUS HOBOW MHUIPallMOH-
HOU MONUTHKH ¢ 3 heKkToM Tpyno3aMerieHus.

Knroueswie cnosa: muepayuonnas akmueHoCcmyp, MUSPAYUOHHASL CUCTEMA, NOTNEeHYUAIbHAS
muepayus, O0emocpaguuecKue UMeHeHUsl, RPOSHO3UPOBAHUE MUSPAYUOHHBIX HOMOKOG,
Yrkpauna, I'epmanus
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