doi.org/10.61764/lasr.1.2025.52-59

IQTISADIYYAT VO IDARDETMO

Vilayat Ismayilov

Azerbaijan Academy of Labor and Social Relations,
Doctor of Economics, Professor
ismaylov1953@mail.ru
ORCID:0000-0003-0892-0365

Alla Tkachenko

National University “Zaporizhzhia Polytechnic”,
Doctor of Economics, Professor
Alla0676128584@gmail.com

ORCID: 0000-0002-1843-2579

THE DYNAMICS OF THE DEMOGRAPHIC AND MIGRATION
PROCESS IN THE COUNTRY

Abstract

The purpose of the article is to clarify the relationship between the dynamics of migrants and
demographic processes. To account for the components of demographic change (births, deaths, net
domestic and international migration) individual cointegrated equations are created. The net migration
equations are more difficult to model because economic conditions, particularly labor market
conditions, affect this process over time.

Methods of analysis and synthesis, comparison, induction and deduction, etc. were used for
demographic analysis. When developing regression models between the number of migrants and the
groups directly influencing it, an econometric model was applied. When solving the problem,
independent variables were combined in groups and based on the data, a correlation model of the
relationship between the number of migrants and demographic factors was built. The model was tested
at a=0.01, 0=0.05 for the absence of autocorrelation.

The results of the study can be applied in regulating the flow of migrants and maintaining its
pace at an optimal level. The research contributes to the regulation of international migration, thanks to
the theoretical and practical results obtained. The relevance and value of the study is confirmed by the
influence of migration and demographic processes on the standard of living of the population.
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1. Inproduction

In practical terms, the field of demographic research includes a description of the
demographic situation, an analysis of trends and factors of demographic processes in the
country in different periods. Based on the study of the characteristics of fertility and mortality
in different generations, social groups, etc., demography evaluates their change in the future,
developing demographic forecasts. The demographic and economic contribution of migrants to
the lives of their countries of origin and host countries is a controversial issue and a typical
example of a discussion in which logical or scientific arguments are not enough to convince
public opinion. The relative increase in the working-age population is still ongoing and opens
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up opportunities for accelerated economic growth. The economic growth of demography in the
economic sense is called a demographic dividend [12]. In this context, efforts to achieve the
Sustainable Development Goals, such as ending hunger, ensuring healthy lives, promoting
education and lifelong learning, creating jobs, improving social protection, and reducing
inequality, can reinforce these trends and open up even more opportunities.

The main indicators of the demographic situation include: the number and composition
of the population, the number of births and deaths, the number of officially registered
marriages and divorces, the number of citizens who arrived and left the country, as well as the
number of arrivals and departures within the country and its regions. Based on these indicators,
indicators are formed that make it possible to comprehensively characterize the structure and
movement of the population, socio-demographic processes [4]. The most important source of
data on the size and composition of the population at a certain point in time is the census. The
basic principles of conducting population censuses are universality, simultaneous conduct, the
existence of a single census program, naming, self-determination, confidentiality,
centralization of management and disregard for the interests of the state [1, 2].

The migration process is one of the three main demographic processes. Over time,
migration has an even greater impact on population change than fertility or mortality. This
reflects that migration is becoming the most dynamic of the three processes at the international
level. In migrant families of different genders, the decision to return also depends on gender
roles and dynamics. In sociocultural contexts where the division of labor in the family and
household depends on gender, women are more likely than men to return when family
members in their country of origin need care. Research shows that people migrate at a young
age, which is also the reason why some studies show that immigrants make a positive financial
contribution during their lifetime [8]. According to the author, in order to achieve a net
financial effect, the ability of immigrants must integrate into the labor market and offer in-
demand skills. However, immigrants have a real potential to improve the financial balance of
the host country.

2. Materials and Metods

The theory and methodology of the study are based on the research of local and foreign
researchers on the demographic process. The following methods were used in the study. The
dialectical method was used to identify common approaches for studying a complex
population. Methods of analysis and synthesis, comparison, induction and deduction, etc. were
also used for demographic analysis. When developing econometric models between the
number of migrants and groups of factors, a multifactorial correlation model was applied.
Also, using the analysis method, the current state of the number of migrants, natural growth,
birth rate and death rate of the population, the number of valid marriages and divorces, the
number of international migrants in Azerbaijan were considered. Using data on these indicators
in the period 2000-2023, an econometric model of the relationship between the dynamics of
migrants and the factors of the demographic process in the country was built.

To determine the adequacy of the econometric model, this indicator was tested on the
basis of the Darbin-Watson criterion. At the end of the article, based on an analysis of the
number of immigrants accepted by the countries, relevant suggestions and recommendations
will be given.

3.Results

Some researchers are considering factors contributing to migration. Based on the results
they obtained, we can note that the effects of migration affect the demographic process for both
sending and receiving countries. Based on the results of the conducted research, we assume
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that a change in the trend of the demographic process structure depends on the migration
process and vice versa [10, 11].

In some regions of the world, young people (aged 15 to 25) It makes up a significant and
rapidly growing population group. In sub-Saharan Africa, where the total population is
projected to double by 2050, the number of people of working age (25 to 65 years old) is
increasing faster than in any other age group. Most countries in Asia and Latin America and
the Caribbean are already experiencing a similar increase in the number of young people,
followed by an increase in the number of people of working age.

Calculations of the demographic situation in the world show that in 2024-2050, about
50% of global population growth will be accounted for by nine countries: India, Nigeria,
Pakistan, the Democratic Republic of the Congo, Ethiopia, Tanzania, Indonesia, Egypt and the
United States of America. And the population of Europe will decrease [17]. A number of
researchers dealt with the problems of the labor market, the impact of the influx of immigrants,
etc., and certain scientific results were obtained [10]. The World Migration Report 2024
recognized the IOM's ongoing duty to protect fundamental human rights and its mission to
support those migrants who need help the most. It should be noted that such support is
especially needed in three areas to which IOM provides special attention, as indicated in its
strategic plan for 2024-2028: -saving lives and protecting people in motion; -finding solutions
to the problem of risk in the movement of people; -facilitating ways for legal migration.
According to the UN, the world had 281 million international migrants (3.6% of the world's
population) in 2024. Many factors contribute to the acceleration of migration: conflicts
between countries, violence, political and economic instability, climate change, natural
disasters, etc. In 2022, there were 117 million displaced persons in the world, 71.2 million of
them internally displaced. The number of people forced to seek asylum due to the war between
Russia and Ukraine, Israel and Palestine, etc., increased by 31.7% in 2022 compared to 2020
[9, 16].

The acceleration of migration is influenced by many factors. Demographic factors play
an important role among these factors: natural population growth, fertility and mortality;
gender composition of the population; composition of urban and rural populations; deaths from
common causes, etc. The natural growth, fertility and mortality of the population are presented
below (Charp 1).
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Graph 1. Natural population growth, births and deaths
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A comparative analysis showed that the natural population growth in the period under
review decreased by 41.7% and amounted to 52470 people in 2023, there was also a decrease
in the birth rate by 20.6%, and in mortality, on the contrary, there was an increase of 15.8%.
The reason for the increase in mortality may be the pandemic years, which have claimed many
lives in all population groups. According to the Statistical Committee of Azerbaijan, the
natural increase by gender among men decreased by 45.2%, and among women by 41.6%
[13]. The decrease in natural growth ultimately has a negative impact on the number of
migrants. Thus, the attempt of migrants to move to another country for permanent residence in
search of higher wages will be reduced for the aforementioned demographic reason.

One of the main factors affecting the number of migrants is considered to be the number
of deaths due to common causes, which can negatively affect the change in their number. Data
analysis shows that this indicator increased by 17.7% in the period under review [13]. Thus,
the impact of the increase in the number of people who died for various reasons on the
migration process does not allow many families to move to another country. Because families
who set themselves the task of moving from their place of residence force them to change their
thoughts related to leaving the country to live in other countries with higher secure living
standards.

The positive dynamics of migrant labor market indicators in Azerbaijan was observed
after the pandemic (2020-2021), then slowed down compared to previous years. This process
has had a disproportionately negative impact on the migration rate. However, the employment
rate has improved at a faster rate, and in 2022 it is almost equal to the indigenous population.
Also, the average employment rates of these population groups in the OECD countries
amounted to 71-72% [13]. Data analysis shows that in these countries the number of migrant
workers is higher in percentage terms than the local population. One of the important aspects
of immigration is the ethnic balance of the population, which is changing rapidly. Therefore,
the role of migration in the labor market continues to become more controversial. According to
experts, the dynamics of leadership development in countries is determined by the number of
highly qualified specialists. The labor market acts as the main mechanisms for assimilation of
immigrants, the comprehensive resources of the country's human resources potential and the
state strives to develop and implement action plans in this direction.

Regression models are the best tool (method) for analyzing, estimating and predicting
the change in the number of migrants, including identifying the main factors directly affecting
this indicator. Correlation analysis is a method of modeling and studying the properties of
measured data. The initial data consists of a combination of values of the dependent variable
and independent variables (explanatory variables). The model parameters are set in such a way
that the model is as close to the data as possible. The qualitative criterion for approximating
quantities (the objective function) usually shows the root-mean-square error. Here it is
assumed that the dependent variable is the sum of the values of the given model and a random
variable. The model is used for forecasting, time series analysis, hypothesis testing, and
identifying hidden relationships in data [5].

The analysis period, the selection of the initial data. To build an econometric model that
ensures a minimum number of migrants, we took a period covering the years 2000-2023. The
source materials were selected from the statistical collections labor market and population of
the State Statistics Committee of Azerbaijan [13] (Table 1). To present the results of the
analysis in a comparative form for 2014, all cost indicators fully cover subsequent years. Here:
Xi-natural population growth, thousand people; X,- number of employed people, thousand
people; X3 —nominal monthly salary, manat; X,- number of deaths due to common causes,
thousand people.
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Table 1. Initial data and calculation results

114.855 4602.9
111.513
102.816

24 4721. 3 04211

35.406 E 0.713
62.036 49011
5247 4963.3

In the study, based on the selected data, a correlation model of changes in the migrant
ring (Y) was postulated depending on many factors (Xi, i= 1,2, ... ,4 factor) and the formula is
expressed as:

Y=ap.Xot+ a1.X1 + a2.Xo + a3.X3+ a4.X4 +U, (1)

where: Y is the number of dependent migration observations (number of observations n=10)
from independent factors (k=4); u-deviation from the regression function; a is the regression
coefficients, a=1,2,... ,4; Xo=1.

Based on the calculation, the coefficients (as, a, ..., a), R? and the DW criteria were
obtained. The calculation results are: a;=-12.3353; a;= 0.0018; a,= 0.0034; a;=0.0000; as= -
0.0466; R*=0.69842, DW=2,25.

Y=-12.3353+0.0018 X;+0.0034 X»+0.0000 X3-0.0466 Xa. (2)

The Darbin-Watson test is used to test the hypothesis that there is no first-order
autocorrelation in the remainder vector of the model. The Darbin-Watson criterion (DW),
which is an indicator of the adequacy of the model obtained from the calculation. In practice,
the hypothesis Hy about the absence of autocorrelation of residuals is tested by comparing the
statistics of DW with the theoretical values of dl and du for a given number of observations n
=10, the number of independent variables of the model k =4 and the significance level a.

When calculating based on data from a certain period, we chose the theoretical values of
dl=0.230 and du=2.193 in the case of a=0.01 (1%). Also, it was determined at the significance
level of the statistical quantities dl =0.69 and du=1.97 in the case of a=0,05 (5%) [18]. When
testing the hypothesis, DW >du, or 2.25>2.193, at the level of o =0.01 (1%) of the Darbin-
Watson criterion, it was found that the absence of an autocorrelation balance in the real price is
accepted.

Thus, the change in the number of migrants in Azerbaijan and its projected value can be
solved based on the long-term data of the factors selected for the case under consideration.
Note that the model justifies itself in determining the change in the number of migrants in any
country from multinational factors. The model allows us to determine the form of impact,
reflecting the dependence of changes in quantities in any period on the influence of various
factors.

4. Discussion
The first studies of the patterns of demographic phenomena were conducted at the end of
the 17th century. The Renaissance brought with it a new philosophy and a new value system.
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Under these conditions, the attempt to apply the mathematical method to the analysis of social
phenomena has become logical. In the book by J. Graunt's "Natural and Political Observations
made on Mortality Bulletins" (1662) suggests an approach where it became possible to study
society through numbers [15].

In 2003, the International Union for Academic Population Research (IUSSP) organized a
special group on the demography of conflict and violence. Here, the first concern of
demographers is focused on how and why people die in conflicts (Brunborg and Urdal, 2005;
Brunborg and Tabeu, 2005). Therefore, many demographic researchers propose the following
reasons for the structure of demographic development: ethnic fragmentation, social inequality,
youth growth, migration (Homer Dixon, 1991; Urdal, 2004; Neupert and Prum, 2006; de
Walque, 2005; Heuveline, 1998; Vervimp and Bavel, 2005). Both in the past and in the
present, epidemiological situations have led researchers on these issues to take an active
interest in conflict-related deaths, especially those related to causes of death [8].

Some scientists have found that the structural and demographic transformations in post-
conflict societies during the war, the rate of decline in the proportion of children and
demographic aging were higher than the European average. The long-term dynamics of the age
structure of the population of modern post-conflict countries of the former Yugoslavia does not
differ in basic parameters from other European countries [12]. In our opinion, the reason for
the decrease in the number of births in these 3 countries was due to large migratory losses of
reproductive cohorts in the population.

In research, some authors argue that immigration does not reduce the capital intensity of
the economy, but rather allows firms to expand and investments to adjust, as well as promotes
innovation and economic growth, especially when highly skilled immigrants are accepted.
There is also little evidence that immigration leads to displacement of jobs or lower wages in
host countries [17].

There are many economic and non-economic factors involved in solving the migration
of the country's citizens. In their own country, migrants are displaced by deteriorating
economic conditions or the confrontation of political forces within the country. On the
contrary, migrants are drawn to move to other countries that need high-class specialists in their
specialties with high salaries, better service in all service sectors of the economy, linguistic
proximity, etc. [14].

Practice shows that the arrival of migrants to their destination countries is diverse. This
process depends on numerous factors, including the motivations of migration, migration status,
integration processes, etc. The migration process sometimes provides some key results for the
integration of migrants, depending on different points of view: integration into the labor
market, remittances, level of professional training and housing provision, etc. And these results
are still closely related to the benefits and privileges granted to migrants depending on the
length of their right to stay in the destination country.

Summarizing the opinion of scientists on the conducted research, it should be noted: -the
change in the number of labor migrations confirms the fact of dependence of the countries of
the world; - the number of international migration depends on numerous factors such as: NTP,
free movement of labor, change of residence, etc.; -the migration process is influenced by the
development of multinational corporations; -population migration is an important component
in modern processes in the global economy; -a decrease in the number of immigrants and a
decrease in the growth of local populations does not meet the demand of the labor market.

5. Conclusions
The demographic and economic contribution of migrants to the lives of their countries of
origin and host countries is a controversial issue and a typical example of a discussion in which
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logical or scientific arguments are not enough to convince public opinion. To determine the
relationship between the number of migrants and the selected group of factors, the program
“Vizual Studio Code” was used and matrices of coefficients of regression models were
compiled. Also, the constructed model justifies itself in determining the change in the number
of migrants in any country.

The amount of international migration depends on numerous factors that push them to
move to other countries. Immigration does not reduce the capital intensity of the economy, but
promotes development when highly qualified immigrants are accepted. Migrants have even a
minor impact on job displacement or lower wages in host countries.
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Buiaasat Ucmaiiios
Aina TkayeHko

JUHAMMUKA JTEMOI'PAONYECKUX U MUT'PAIIMOHHBIX ITPOHECCOB
B CTPAHE

Pe3rome

Ieny cmambu — NPOSICHAUTH B3aMMOCBSI3b MEXKITY TUHAMHUKOW MUTPALIUK M JeMOrpaduuecKuMu
nporieccamu. Jist ydeTa cOCTaBISIONINX JeMOTpapUIeCKHX W3MEHEHHH (POXKIaeMOCTh, CMEPTHOCTb,
YUCTask BHYTPEHHSSA M MEXTyHAPOIHAs MUTPAIMA) COCTABICHBI MHAUBHAYATbHBIC HHTETPHPOBAHHBIC
ypaBHEHUs. YpaBHEHUSI YUCTOW MUIpAllMU CIOKHEE MOJEIMPOBATh, MOCKOJIBKY 3KOHOMUYECCKHE
YCIIOBHSI, OCOOCHHO YCIIOBHS HA PBIHKE TPY/Ia, BIUSIIOT HA 3TOT MPOIECC C TEUCHHEM BPEMEHH.

Memoowbt ananvza W CHHTE3a, CPABHEHHS, MHAYKIIUA U JISAYKIIMA U T.J. ObLTA HCIOJB30BAHBI
s aemorpadudeckoro aHanusa. [Ipu pa3paboTke perpecCHOHHBIX MOJENCH MEXIy KOJIUYECTBOM
MHUTPAaHTOB W TPYIIaMH, HEMOCPEACTBEHHO BIHSIONIMMHA HA HEro, ObUla MpUMEHEHa
SKOHOMETpHYECKAst MoJielib. [Ipy pellieHNH 3a1a4d HE3aBUCHMBIC TIEPEMEHHBIC ObUTH OOBETMHCHBI B
TPYIIBl U HA OCHOBE IMOJNYYEHHBIX JaHHBIX ObLIa MOCTPOCHA KOPPEIAIMOHHAS MOJIECIb B3aUMOCBSI3U
MEX/y KOJMYECTBOM MHUIPAHTOB U Jemorpadudeckumu (akropamu. Mojens Obuta MpOTECTHPOBaHA
pu 0¢=0,01, 0=0,05 Ha 0TCYyTCTBHE aBTOKOPPEISLIU.

Pe3ynomamot  uccneoosanus MOryT OBITH WCIOJB30BaHBI JUIS  PETYIMPOBAHHS IOTOKA
MHIPAHTOB M MOJUICP)KaHMs €r0 TEMIIOB Ha ONTUMAILHOM YpoBHe. VccriejoBaHne BHOCUT CBOM BKJIA[
B PErylHpPOBaHHE MEXIYHAPOMAHOH MuUTpanuuy, Onarojaps TMONYyYCHHbIM TEOPETHUCCKUM U
MPAKTUYECKUM pe3yNibTaTaM. AKTYaJbHOCTh M IEHHOCTh WCCIICOBAHUS TOATBEPXKIACTCS BIMSIHUCM
MHTPAIUH 1 IEMOTpaUUecKiX MPOLIECCOB HAa YPOBEHB JKM3HH HACCITICHHMSI.

Knouesvie cnosa:. oemocpagus, oemozpagpuueckue paxmopwvl, mMuepayusi, IKOHOMEemMPUHECcKas
MoOe

Vilayat Ismayilov
Alla Tkacenko

OLKODO DEMOQRAFIK VO MiQRASIYA PROSESLORININ DINAMIKASI
Xiilasa

Magalanin magsadi miqrasiya Mo demogqrafik proses arasindaki slagenin dinamikasinin
aydinlagdirmasindan ibaratdir. Demografik doyisikliklarin torkib hissalorini (mshsuldarliq, 6liim, xalis
daxili va beynoalxalg migrasiya) nazars almagq iigiin fordi inteqrasiya olunmus tonliklor tortib edilmisdir.
Xalis migrasiya tenliklorini modellosdirmok daha ¢otindir, ¢linki iqgtisadi sortlor, xtisusan do amok
bazarindaki sortlor zamanla bu prosess tosir edir.

Metodologiya — analiz va sintez metodlar1, miigayiso, induksiya vo deduksiya va s.demografik
analiz Uiglin istifado edilmisdir. Miqrantlarin say1 ilo ona birbasa tosir edon grup amillor arasinda
regressiya modellorinin hazirlanmasinda ekonometrik model totbiq edilmisdir. Problemi hall edarkan
miistaqil dayisonlor gruplara birlogdirildi Ve alinan malumatlar ssasinda miqrantlarm say ilo demografik
amillor arasindaki olagenin korrelyasiya modeli quruldu. Model a=0.01, a=0.05-do avtokorrelyasiya
olmamasi tiglin siaqdan kecirilmisdir.

Tadgigatin naticalari migrant axinmi tanzimlomak va onun tempini optimal saviyyads saxlamaq
tigin istifado edilo bilor. Todgigat nozori vo praktik naticolor sayesinds beynslxalq miqrasiyanin
tonzimlonmasina 6z tohfasini verir. Tadgigatin aktualligi va dayari migrasiya va demografik proseslorin
ohalinin hoyat saviyyasine tasiri ilo tasdiglonir.

Acar sozlar: demografiya, demografik amillar, migrasiya, ekonometrik model

59

——
| —



