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ABSTRACT

The purpose of this article is to model the assessment of the associated impact of migration and
economic development of Azerbaijan. The indicators of the correlation between the intensity of
migration and economic growth have been substantiated. Using the Granger test, the cause-and-effect
relationships of migration and the country's economic development were determined. Based on the
identified relationships, a polymodal complex has been built, consisting of polynomial regression models,
which reflect the nature of the mutual influence between socio-economic development indicators and
the intensity of migration in Azerbaijan. The hands' number of immigrants and emigrants in Azerbaijan
for 2024 has been predicted considering the impact of the COVID-19 pandemic. The optimal ratio
between the number of immigrants and emigrants was determined by linear optimization, ensuring GDP
per capita in Azerbaijan at the level of modern economic development. The results obtained can serve as
a basis for the development of a compelling state migration policy.
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INTRODUCTION Azerbaijan from other countries (State
Statistical Committee of the Republic of
Azerbaijan, 2021). Over the past five years, until
2019, migration to Azerbaijan increased by 20%,
and as of the beginning of 2020 the number was
49,150 people (The Republic of Azerbaijan State

Before the COVID19 pandemic, and during a
period of stabilization of the economic situation
within conditions of sustainable development,
there was an increase in the flow of migrants to
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Migration Service, 2021). Despite this positive
trend, however, Azerbaijan's net migration
balance remains negative; migration outflow
persists. In many scientific studies on this topic
(Yiiksel et al, 2018; Wistrand, 2017;
Chudinovskikh & Denisenko, 2020), the leading
causes of internal and external migration in
Azerbaijan at different time periods included
political and social instability, as well as the
Nagorno-Karabakh conflict with Armenia.
Internal and external migration of the
population is also largely associated with
demographic development conditions, namely
access to education, employment, wages, social
infrastructure, etc. (Yiiksel et al, 2018;
Wistrand, 2017).

According to official data, the economy of
Azerbaijan is growing by almost 3% per year
(State Statistical Committee of the Republic of
Azerbaijan, 2021), but according to expert
opinion, the country's population does not feel
stable and emigrates to other countries
(Chudinovskikh & Denisenko, 2020). According
to official statistics, only 4.8% of the Azerbaijan
population lives below the poverty line (State
Statistical Committee of the Republic of
Azerbaijan, 2021), however according to expert
estimates, in reality it may be more than 20% of
the population (Happiness is not in oil: why
Azerbaijanis flee to Russia, 2019). Overall,
Azerbaijan is characterized by all the same
systemic problems as the post-Soviet countries:
a large gap between the poor and the rich
(Gulaliyev et al., 2018), a high level of social
stratification, disproportionate incomes of the
working population the city and the
countryside, and so on. The key countries to
which Azerbaijanis emigrated to are the Russian
Federation, Ukraine, Kazakhstan, Turkey,
European Union (EU) countries (State Statistical
Committee of the Republic of Azerbaijan, 2021).
A study by the United Nations (2020) confirmed
the growing attractiveness of the EU countries
for Azerbaijanis, as there are about 42 thousand
migrants from Azerbaijan in Europe (United
Nations, 2020). The total number of such
migrants outside the country is about 1.1
million. (United Nations, 2020). On the one
hand, the current situation of negative net
migration flow clearly demonstrates the
formation of the Azerbaijani diaspora and the
presence of the potential for the development of

economic and social transnational ties in the
economic development of Azerbaijan. Migrants
provide the "building blocks" for economic
growth; they offer their knowledge, skills, and
support to their countries of origin, transit, and
arrival, thereby contributing to economic
development. What is especially important
against this background is the 20% growth of the
population of Azerbaijan over the past 20 years
(State Statistical Committee of the Republic of
Azerbaijan, 2021). But on the other hand, the
migration outflow has a perceptible effect on
Azerbaijan’s economic situation since the
country is sorely lacking workers, especially
those with skills that would meet international
requirements  (Gulueva, 2019; Hampel-
Milagrosa & Sibal, 2017).

In a way, 2020 marked a turning point for
internal and external migration processes in
many countries (Global Migration Data Portal,
2021). First, this is due to the beginning of the
spread of the COVID-19 pandemic, which has
led to the closure of borders and restrictions on
internal movements due to quarantine. (Megits,
Neskorodieva & Schuster, 2020; Global
Migration Data Portal, 2021). Migrants are more
sensitive than other population groups to the
pandemic's adverse economic impact. Many of
them work in small shops, hotels or are
employed in the tourism industry. It is precisely
in these sectors of the economy that the
pandemic's consequences have hit so hard that
it is literally a matter of survival for many
enterprises. In the European Union's hotel
business, a quarter of those employed come
from countries outside the EU, including
Azerbaijan. Most of them work under short-
term contracts so they often become the first
victims of layoffs. (Chudinovskikh & Denisenko,
2020). A critical moment for many Azerbaijan
migrants in 2020 was the aggravation of the
military conflict with Armenia since the
resumption of open hostilities has led to an
increase in internally displaced persons from
the territories Nagorno-Karabakh.

The radical change in migration processes
under the influence of this crisis and the dual
nature of the economy's impact necessitates
constant monitoring of the relationship
between the intensity of migration processes
and changes in key indicators of the country's
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economic development. Determination of the
main factors of influence and the possibility of
modeling such an effect on the change in the
state of the labor market, the standard of living
of the population and the dynamics of the
country's GDP for a further choice of the
direction of economic development becomes
especially important in a crisis. We focused on
studying the correlation between the intensity
of migration processes and indicators of the
country's economic development. We have also
adapted the application of the Granger test to
determine the economic factors of migration
intensity. An econometric model has been
developed that allows diagnosing the
qualitative nature of the conjugation of
migration and economic development of the
country, taking into account the characteristics
of the national economy, its current level of
activity and the destructive impact of the
consequences of the COVID19 pandemic.

LITERATURE REVIEW

In the modern scientific literature, there are
several main approaches to studying the
relationship between migration and economic
development. Most of the studies were based on
systematic literature reviews and aimed to
assess various data sets wusing modeling
methods. Migration concepts related to the
professional skills and knowledge of migrants
have been significantly developed. Bougheas
and Falvey (2018) applied a two-sector model of
international trade with heterogeneous agents
and financial barriers to demonstrate the impact
of entrepreneurial migration on improving
global production efficiency. Of particular
interest are the concepts of accounting for the
costs of migration. The scientific research of
Lagakos et al. (2020) and Acharyya, Beladi & Kar
(2019) has been devoted to forming various
models of earning income from migration and
estimating the volume of migration costs for
various categories migrants. But it should be
noted that these studies were primarily aimed
at identifying trends in migration flows in the
recipient country, the donor country and on the
scale of the global economy, without
substantiating the qualitative characteristics of
the impact of labor force movements, which
make it possible to assess the threats and risks

to the economy. This gap was leveled by studies
aimed at identifying the qualitative parameters
of the impact of migration on the state's socio-
economic development. (Yiiksel et al., 2018;
Wistrand, 2017; Lozej, 2019).

Many scientists have associated the intensity
of migration processes and citizens' mobility
with urbanization and wurban development
(Combes et al., 2020). Others are based on
technological development and consider the
interaction of technical and social factors as a
single hybrid system (Tanrikulu, 2020).
Simultaneously, they are focused mainly on
identifying the role of economic and social
factors in stimulating or developing migration
(Rusakov, Rusakova & Immis, 2019; Combes et
al., 2020).

Research by Lozej (2019) was based on
implementing the concept of the influence of
the commodity (consumer) cycle on labor
migration intensity. The main idea was to
identify the nature of the relationship between
employer-sponsored immigration (driven by
demand) and commodity prices (Lozej, 2019).
But the achievements in the modern literature
on migration primarily reflect the experience of
highly developed rich countries, particularly in
the United States and in Europe. Against the
background of intensive economic development
and high-income levels, these countries have
become attractive to the population of countries
with middle income or lower median income,
causing massive migration flows in search of a
better life (Edo et al., 2018). The states-leaders
of world development, using a selective
approach and clearly defining priorities, seek to
use international migration as a significant
factor in developing national human capital, the
economy and the social sphere (Edo et al,
2018). With the help of highly qualified
immigrants, science, high technology, medicine,
etc., are developing. And low-skilled labor from
abroad provides small and medium-sized
businesses with cheap labor. (Altindag, Bakis &
Rozo, 2020).

Some scholars have noted the negative impact
of migration on the recipient country,
emphasizing that migration is a kind of social
“catalyst” (Lozej, 2019). If the state has systemic
problems in management, anti-corruption
activities, there is an increase in interethnic
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tension, crime, the shadow economy, illegal
employment, a decrease in efficiency and labor
productivity due to the problems caused by the
use of cheaper labor with the introduction of
new equipment and technologies, a reduction in
the level of development of national capital, etc.
(Lozej, 2019).

As for the donor country, research also has
highlighted the positive and negative aspects of
labor migration. The benefits of migration were
explained by an increase in the standard of
living of the migrants themselves and their
relatives and friends left at home, contributing
to domestic consumer growth, which benefits
the donor country's economy (Murakami,
Yamada & Sioson, 2021; Kapri & Ghimire, 2020).
Also, in their work, migrants accumulate and
acquire invaluable experience in modern
management in recipient countries, which,
upon returning home, can be used in their
further professional activities (Murakami,
Yamada & Sioson, 2021). But on the other hand,
mass migration from the country, mainly if it
occurs against the background of a decrease in
the country's population, provokes a shortage of
labor and, therefore, slows down economic
development. Recently, there has been an
increase in highly professional workers'
migration flows, which for the donor country is
fraught with brain drain and the risk of a
decrease in the quality of human capital
(Murakami, Yamada & Sioson, 2021; Steinberg,
2017). It should be noted that the controversial
nature of the question researchers have about
the qualitative impact of migration on the
economic development of the country depends
primarily on the conditions and quality of the
migrant labor force, the current state of the
country's economy, and labor market
conditions. These factors should be considered
when examining the impact of migration on
economic development.

Modern work examining the features of the
development of migration in Azerbaijan were
mainly focused on studying various aspects of
labor migration in the countries of the former
USSR, i.e, the directions of migration of
internally displaced persons (Yiiksel et al., 2018;
Wistrand, 2017; Chudinovskikh & Denisenko,
2020). The determination of the reasons for
emigration from Azerbaijan, as well as the

impact of migration on the world and national
labor markets, social transformations (Yiiksel et
al,, 2018; Wistrand, 2017; Chudinovskikh &
Denisenko, 2020). The research mainly assessed
the structure of migration processes based on
factors of the labor force's quality and priority
areas of migration; the study of the features of
the impact on Azerbaijan's national economy,
though was missed.

METHODOLOGY

Based on a review of the literature (Rusakov,
Rusakova & Immis, 2019; Combes et al., 2020;
Yiiksel et al., 2018; and Wistrand, 2017), a
sample of indicators has been formed to assess
the conjugate impact of migration flows and
economic development (Research period: 1990-
2019):

[M - Number of arrived migrants (immigrants),
thousand people;

EM - Number of outgoing migrants (emigrants),
thousand people;

UNEMP- Unemployment rate, %;

WAGE - The ratio of the average monthly
nominal wage the minimum wage;

UNFAV - The percentage of employees working
in unfavorable working conditions (in
conditions that do not meet sanitary and
hygienic standards, in difficult and
hazardous working conditions or in places
that are not suitable for work due to
climatic conditions and on equipment that
does not meet labor protection
requirements), %;

ST.SCIEN - Expenditures on science from the
state budget, million dollars;

RES - Internal expenditures on research and
development, million dollars;

ST.HEAL - State budget expenditures on health
care, social protection, and social security,
million dollars;

DOC - Number of doctors of all specialties,
thousand people per 10,000 population;

BED - Number of hospital beds per 10,000
people;

PEN - The ratio of the average pension in the
country to the minimum;
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SOC - Amounts of social payments to the people,
million dollars;

SOC.UNEMP- Social benefits provided by the
state to the unemployed population - the
average monthly amount per person, USD;

LIV - Average living area per capita, sq. m;
GDP - GDP per capita, million dollars;
INC -Income of the population, million dollars;

INV -Investment in the economy, million
dollars;

DOM.INV - Domestic investment in the
economy, million dollars;

FOR.INV - Foreign investment in the economy,
million dollars;

ST. ED - Government spending on education,
million dollars;

ST. CULT - Government spending on culture, art,
million dollars;

PRICE - Index of prices for consumer goods and
paid services to the population, %;

EMIT - Pollutants emitted into the atmosphere
(from stationary sources and road
transport), million tons;

POV -Poverty rate, % of the total population;
ICT- ICT development index;

MOB - The share of the population living in the
mobile coverage area in the country's total
population, %.

This list was supplemented with similar
indicators  characterizing the  countries'
economic development, which account for the
majority of migrants who entered and Ileft
Azerbaijan. This is Russia, part of those who
averaged 51.7% of all immigrants in Azerbaijan
during the study period, part of those who left
for Russia - 67.4% of emigrants. The socio-
economic situation of Georgia (14.2% of all
immigrants and 1% of emigrants), Ukraine (5.4%
of immigrants, 5.7% of emigrants), Kazakhstan
(5% of immigrants, 10.6% of emigrants),
Turkmenistan (3.9% of immigrants, 1.1 % of
emigrants), Turkey (2.9% of immigrants, 1.5% of
emigrants (State Statistical Committee of the
Republic of Azerbaijan, 2021, The Republic of
Azerbaijan State Migration Service, 2021, The
World Bank Group, 2021). For these countries,
the above symbols were used for economic

development indicators, only from the
corresponding index: R - Russia, G - Georgia, U -
Ukraine, K - Kazakhstan, Turkm - Turkmenistan,
Turk - Turkey.

The Granger test was used To establish causal
relationships between the standardized values
of a deterministic sample of conjugate
indicators to determine the direction of
influence and statistically confirm its
significance. As part of the test implementation
based on models (1), the fulfillment of the null
hypothesis was verified, according to which g, =
=B» =0(Ruan et al., 2018).

{Yt=ao+2“j'3’t—j+2ﬁj'xt—j+gt (1)
Xt =ao+2aj'xf_,-+2ﬁj'yt_,-+uf

where J, x - dependent and independent
variables, indicators of economic development
and migration intensity;

a, a, PB; - regression for
variables;

t-j - lag of contingency of indicators;
e, U,— permissible model error.

independent

The stationarity of the sample of indicators
has been substantiated by the Dickey-Fuller
method in the EViews 10 and their integration
of the 1st (formula 2) and 2nd order (formula 3)
(De Lizardi, 2014).

yoO=y@®-y-1, (2)
yO=y@®)-y@-1), (3)

where y(t) - the level of the time series of
indicators of economic development;

y(t) — integrated time series of the 1st order
economic development indicator;

y (t) - integrated time series of the second-
order economic development indicator.

Based on the established relationships, a
multi-model complex was built, representing a
system of functions of mutual influence
between indicators using linear and nonlinear
regression analysis in Statistica 12.0. Using the
linear optimization method, the optimal ratio of
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immigrants and emigrants was determined. In
this case, the target parameter was the
maximization of the GDP per capita indicator
(GDP — max), the controllable parameter was
the indicator of the ratio of immigrants and
emigrants.

RESULTS

Results of checking the indicators of socio-
economic development and the intensity of
migration in Azerbaijan for 1990-2019. their

stationarity  evidenced  stationarity. The
probability of accepting the null hypothesis that
the time series was non-stationary is 0-0.0182;
the values of this indicator are below the
permissible error level of 0.05. Based on the
Granger causality test, the correlation of socio-
economic development indicators and the
intensity of migration flows in Azerbaijan has a
significance level of p = 0.05 (Table 1). When
checking the causality data, time lags of 1-4
years were used (L =1, 2, 3, 4, respectively).

Table 1: Causal relationships of the correlation of indicators of economic development and the

intensity of migration in Azerbaijan for 1990-2019

Direction causal Prob. Dirreelgttii?)z:t?iusal Prob.

relationship I=1] I=2] I=3] -4 P I=1] I=2] I-3| -4
IM—CDP 0.09 | 0.07 | 0.08]0.01°| PEN>PRICE 0.04"| 026 | 044 0.10
EM>CDP 0.42 | 0.14 | 0.04" 0.02°| PEN>POV 0.04"| 0.31] 049 0.55
UNEMP—IM 0.00"| 0.03%] 0.11] 0.09] SOC—IM 0.04*| 022 0.18] 0.09
UNEMP—EM 0.00" | 0.04%] 0.03% 0.12| SOCEM 0.02°| 034 0.16] 0.52
UNEMP—PEN 053 | 0.27 | 0.20]0.02°| SOC—UNEMP 036 | 0.49 | 0.047| 0.24
UNEMP— 0.01°| 037 0.21] 0.19] SOCINC 0.03*| 0.14 | 0.23] 0.09
SOCUNEMP
UNEMP—INC 0.01°| 0.14 | 0.60| 0.54| SOC—PRICE 0.04"| 012 0.11]0.18
UNEMP—POV 0.00°| 0.027| 0.14| 0.23| SOCUNEMP—UNEMP | 0.03%] 0.04*| 042 ] 0.37
WAGEIM 0.00"| 0.02%] 0.05| 0.08| SOC UNEMP—POV 0.04"| 0.06 | 0.34 ] 0.62
WAGE—EM 0.00°| 0.03%| 0.017] 0.04" LIV POV 0.02°| 0.04"] 0.12] 0.20
WACE— UNEMP 0.10 | 0.08 |0.017 0.06| GDP— WAGE 0.04"| 013 ] 0.08] 034
WAGE—DOC 0.07 | 0.03"| 0.04% 0.12| GDP—ST.SCIEN 0.04"| 012 0.17] 035
WACE—PEN 054 | 0.81 | 0.42]0.04"| GDP—RES 0.03°| 0.19] 0.16] 0.26
WACE—SOC 0.04"| 0.13 | 0.37] 0.20| GDP—ST.HEAL 0.03*| 0.18 | 0.34] 0.50
WAGE— SOCUNEME 0.04"| 018 | 0.12| 0.51| GDP—LIV 0.29 | 0.03| 0.09| 0.12
WAGEINC 0.00°| 0.04"| 0.18| 0.34| GDP>ST.ED 0.04"| 0.06| 0.17] 031
WAGE— PRICE 0.04"| 0.19] 0.34] 0.25| GDP—ST.CULT 0.04"| 0.08 | 0.25] 0.44
WAGE— POV 0.027| 0.04"| 0.42] 0.21] INCoIM 0.02°| 0.03*| 0.10] 0.17
UNFAV— WAGE 0.03"| 0.04"| 0.12| 0.37| INCoEM 0.01°] 0.037] 0.02°| 0.10
ST HEAL—BED 0.03"| 0.37] 0.21] 0.46] INC—GDP 0.02°| 027 022] 030
ST HEAL—PEN 0.54 | 051 0.38]0.04"| INCo>POV 0.01°| 0.04"| 0.04*| 0.16
ST HEAI—SOC 0.04"| 034 | 0.41] 0.29| INV=>GDP 0.46 | 0.35] 0.08 |0.04"
ST HEAL— 0.04"| 027 ] 0.62] 0.85| POVSIM 0.00°| 0.03*] 0.03"| 0.06
SOC.UNEMP
PENINC 0.03"| 051 | 0.46| 0.26| POV—EM 0.00°| 0.04"| 0.05] 0.08

Prob. - the probability of accepting the hypothesis of the non-statistical significance of the
relationship depending on the lag;

L - time-lag;

* - marked statistically significant at p = 0.05 cause-effect relationships of the conjugation of the

indicators
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Internal factors - indicators of the country's
socio-economic development - play a decisive
role in forming migration flows. These are
indicators such as the unemployment rate, the
ratio of the average monthly nominal wage in
the country to the minimum wage, the number
of social payments to the population, the
income of the people, the level of poverty, all of
which have a direct impact on migration
activity in the country. In turn, indicators of the
number of immigrants and emigrants have a

statistically significant effect on GDP per capita.

From external factors (indicators of the
economic situation of the countries, of which
the largest number of immigrants is in
Azerbaijan and which account for the largest
part of those emigrating from Azerbaijan), no
statistically significant impact on the indicators

of the number of

immigrants

emigrants ( £M) was recorded.

(/M) and

Table 2: Regression models of the conjugation of indicators of economic development and the

intensity of migration in Azerbaijan for 1990-2019

Adequacy Indicators

Model
Fomp Fas Lemp Liap
GDP=0.8038xIM(-4)- 35.74 | 2.84 | {IM)=4.26; { EM)=-6.11; 2.08
1.4140xEM(-4)+0.5384xINC(-1)+ +0.6051xINV/- H{INC)=3.11; {INV)=3.82
4)-0.6429
IM=-0.4088xUNEMP(-1)+0.8237x 19.26 | 2.64 | { UNEMP)=-2.93; { WAGE)=3.91 | 2.07
xWAGE(-1)+0.5290xSOC(-1)+0.9295x xINC(-1)- {500)=3.35; { INC)=4.26;
0.8103xPOV(-1)+0.3676 { POV)=-3.74
EM=0.9717xUNEMP(-1)-0.726 1 xWAGE(-1)- 62.83 | 2.64 | { UNEMP)=4.06; { WAGEF)=-3.37 | 2.07
0.6120xS0C(-1)-0.91 75xINC(-1)+ +2.1074xPOV/ - {500)=-2.99; {INC)=-3.82;
1)-0.1175 { POV)=6.11
PEN=-0.5433xUNEMP(-4)+0.9156x xWAGF{(- 52.56 | 3.05 | { UNEMP)=-3.0;1{ WAGEF)=4.23; | 2.07
4)+0.7483xST.HEAL(-4)-0.1632 { STHEAL)=3.86
SOC.UNEMP=-0.8511xUNEMP(-1 )+ 55.83 | 2.99 | { UNEMP)=-4.16; 2.06
+0.8329xWAGE(-1)+1.4789xST.HEAL(-1)-0.6379 { WAGE)=3.80;
{ ST.HEAL)=5.21
INC=-0.1345xUNEMP(-1)+0.7757x xWAGE(- 15.73 | 2.78 | { UNEMP)=-2.68; { WAGE)=3.88 | 2.06
1)+0.1435%PEN(-1)+ +0.3929xS0C(-1)-0.1253 { PEN)=2.84; { SO0)=3.35
POV=0.8977xUNEMP(-1)-0.2001x xWAGE(-1)- 61.54 | 2.64 | { UNEMP)=5.04; { WAGE)=- 2.07
0.1274xPEN(-1)-0.5679x 3.37;
xLIV(-1)-0.3942xINC(-1)+0.8118 { PEN)=-2.93; (LIV)=-4.29;
{ INO)=-3.84
UNEMP=-0.3469xWAGE(-3)+0.2355x xSO({ - 81.96 | 3.03 | { WAGE)=-3.30; {S00)=2.81; | 2.07
3)+0.3952xSOC UNEMP(-1)+0.6740 { SOCUNEMP)=3.86
SOC=0.2376xWAGE(-1)+0.6622x xST.HEAL(-1)- | 27.31 | 3.37 | { WAGE)=3.13; { STHEAL)=5.10 | 2.06
0.0704
ST.HEAL=0.2023xGDP(-1)-0.4016x xGDP(- 60.48 | 3.37 | { GDP)=3.22; { GDP)=-4.11 2.06
1)+0.0189
LIV=0.4231xGDP(-2)-0.7952xGDP(-2)+ +0.1238 | 39.91 | 3.37 | { GDP)=3.01; { GDP)=-4.82 2.06
WAGF=0.3041xUNFAV(-1)+0.1358x xGDP(- 80.52 | 3.37 | { UNFAV)=3.17; { GDP)=2.95 2.06
1)+0.5540

F..,, — empirical value of the Ftest;
F.»— the table value of the Fcriterion at p=0.05;

t..,, - empirical value of the #test for the independent variable;

t., — the tabular value of the #test at p=0.05
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Regression models were built to formalize the
established relationships. If the influence of the
/-th indicator on the jth was statistically
significant with more than one-time lag (for
example, UNEMP—IM, UNEMP—EM,
UNEMP— POV and others), then the /th variable
with a lag - at which the most statistically
significant effect was observed - was used as the
independent variable.

If there were causal relationships between
indicators, but they did not have a direct or
indirect impact on indicators of migration
intensity (ST.HEAL— BED, WAGE— PRICE,
WAGF—DOC, PEN—PRICE, GDP—ST.SCIEN,
GDP—RES, GDP—ST.ED, GDP—ST.CULT), then
these links were not formalized using regression
models (Table 2).

The empirical values of the F-criterion and t-
criterion, which in modulus exceed the
tabulated values at a significance level of p =
0.05, testify to the adequacy of the constructed
system of interconnections of the conjugation of
indicators of economic development and
migration in Azerbaijan.

The constructed models testify to the negative
impact on the number of immigrants in
Azerbaijan of such components of the country's
socio-economic development as the
unemployment rate, poverty level, and the
positive impact of the ratio of the average
monthly nominal wage in the country to the
minimum wage, the number of social payments
to the population and the population's income.
These variables have a significant impact on the
number of emigrants from Azerbaijan, but with
opposite influences.

Based on the constructed regression models,
the indicators of the intensity of migration flows
in Azerbaijan for 2024 were predicted. The
forecasting time period was determined based
on the time lag associated with the power of
migration flows and economic development
indicators.  Forecasting the number of
immigrants and emigrants in Azerbaijan is
based on the International Monetary Fund's
estimates on the impact of the COVID-19
pandemic on the economy. For 2020, which was
not included in the study sample due to the lack
of all the necessary statistical data, GDP per
capita in Azerbaijan decreased in dollar terms

by 14.3% compared to 2019. (International
Monetary Fund, 2021).

According to the causal relationships
identified by the study results, a decrease in the
GDP per capita indicator will lead to a decrease
in all aspects of economic development and a
change in migration indicators. As a
consequence of the impact of the pandemic, the
number of immigrants is predicted to decrease
by 21.85% compared to 2019 (to 2.11 thousand
people), an increase in the number of emigrants
by 34.57% (to 2.15 thousand people), and the
formation of a negative balance of migration.
These projected changes are due to an increase
in the unemployment rate (by 3.73 percentage
points compared to 2019) and poverty (by 2.72
percentage points), a decrease in the ratio of the
average monthly nominal wage to the minimum
wage (by 3.58%), social payments (by 11.46%),
household income (by 9.52%). A decrease in the
number of immigrants and an increase in
emigrants will affect the GDP per -capita
indicator, for which, over the next 4 years, a
decrease of 7.44% was predicted compared to
2020 due to a negative migration balance. Other
indicators remain unchanged, primarily
investments that can offset the negative impact
of migration. The ratio between the number of
immigrants and emigrants has been
determined, providing an annual increase in the
GDP per capita indicator by 1%, with the level of
other indicators unchanged, at 2.47 times.
Simultaneously, the actual indicator for 2019
was 1.69 times, and the forecast for 2024 is 0.98
times.

DISCUSSION AND CONCLUSION

A system of polymodal regression models has
been developed in this study to assess the
conjugation of the intensity of migration flows
and the country's economic development in
modern conditions. In contrast to Rusakov,
Rusakova & Immis (2019) and Combes et al.,
(2020), which simulated the impact of the level
of socio-economic development of countries on
the intensity of migration, and Lozej (2019),
Murakami, Yamada & Sioson (2021) and Kapri &
Ghimire (2020), in which the impact of
migration on socio-economic development was
modeled, the proposed approach allows us to
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assess the conjugation of the impact of
migration intensity and socio-economic
development. The practical value of the

constructed model lies in its predictive function
- predicting the intensity of migration flows
based on indicators of socio-economic
development in the country. Because the
Granger test, the method of regression analysis,
and linear optimization are taken together,
these methods made it possible to identify the
causality of relationships and economically
formalize them, which made it possible to
predict migration activity indicators. In
determining the optimal ratio of immigrants
and emigrants when balancing the positive and
negative effects of migration flows.

It was substantiated that under the existing
conditions and the level of internal and external
migration flows, and the economic development
of Azerbaijan, the dual nature of the movement
of labor resources on the national economy was
also manifested. A significant positive effect of
attracting foreign workers is to reduce the cost
of labor and the overall costs associated with its
use. Consequently, for a developing market,
where a negative migration flow is being traced,
it seems appropriate to stimulate the number of
labor immigration, facilitating the prompt
satisfaction of the resulting deficit, especially for
small and medium-sized businesses. Also,
taking into account the specifics of Azerbaijan's
modern economy, it is necessary to stimulate
the same higher-quality nature of labor
migration.

On the other hand, emigration at the current
level in Azerbaijan has a destructive effect on
the level of income of the country's population
as a result of the reduction in the labor force
and, in many cases, its qualifications. This can be
explained by the fact that in modern conditions,
the population of Azerbaijan immigrates at an
economically active age, but at the same time
includes both low qualifications and highly
qualified specialists. Therefore, the country's
government must ensure an effective migration
policy. According to our study results, to provide
an annual growth of the GDP per capita by 1%,
the number of immigrants should exceed the
number of emigrants by a factor of 2.47. Of
course, when the indicators of socio-economic
development change, this optimal level of the

ratio of migration flows also can change.

When assessing the interconnection of labor
migration and economic development in
Azerbaijan due to the impact of the COVID-19
pandemic, only the economic component of the
pandemic's impact on migration processes was
taken into account. In the future, our research
priority will be to study the creation of a system
of indicators for the comprehensive impact of
the movement of labor resources on various
aspects of the economic and social development
of the state.
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