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Abstract

The article discusses the influence of migration on the development of demographic processes in the Ya-
mal-Nenets Autonomous Okrug. The study shows that the current level of migration will lead to a decrease
in the population due to the uneven sex and age structure of the population of the region. In this context, the
author presents estimates of the number and costs of shift workers, that need to be attracted to compensate
for the economically active population reduction.
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Introduction

The State demographic policy in the Russian Federation is aimed at developing human ca-
pital, increasing life expectancy, ensuring the required amount of labour resources, and re-
ducing the migratory outflow. Despite significant regional differences, almost in all Russian
regions over the past years there has been positive dynamics in life expectancy.

The development of population policies in the Yamal-Nenets Autonomous Okrug is sig-
nificantly influenced by migration processes caused by the mass change of residence after
the termination of employment. Given the large influx of labour in the Yamal-Nenets Au-
tonomous Okrug during the 1990s related to the development of natural deposits and the
northern territories, an increase in migration outflows due to termination of employment
and retirement could soon be expected.

Literature provides different approaches to the concept of migration. The researchers
consider proposals for the application of socio-economic measures of improving migration
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policy as a mechanism for ensuring demographic security (Grebenyuk 2018), analyse the
consequences of labour migration along with the comparison of the goals of national policies
in the field of labour migration (Zueva 2018), and study the issues of uneven population
settlement (Moiseev 2000).

Taking into account the negative trends in the labour market in the Russian Federation
associated with the reduction in the labour force, as well as the expansion of the labour
market, the attraction of labour resources to the northern territories will imply increasing
financial costs and creation of professional job positions (Yakshibayeva 2017).

Methods and main results

The study employs the data on the sex and age population distribution for 1990-2019,
provided by the Federal State Statistics Service. When forecasting demographic, the au-
thor considers dynamics of mortality and migration. Mortality decrements are based on
mortality tables, and migration decrements are obtained according to the change in the
number and sex and age structure of the Yamal-Nenets Autonomous Okrug population
(see annex).

So far, there has been an increase in the population of the Yamal-Nenets Autonomous
Okrug. Assuming that the pattern of migration inflows — sex and age proportion of arriv-
ing migrants, measured as a percentage of the current population — does not change in the
near future, the number of the population in the age groups between 50 and 60 years old,
which form the main migration outflow, will remain high in the coming years (Figure 1).
At the same time, the number of the population aged between 20 and 30 years will be at the
minimum level since 1990.
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Figure 1. Population of the Yamal-Nenets Autonomous Okrug in different age groups, thousand
people. Source: calculated by the author
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To ensure a constant number of economically active population permanently residing in
the Yamal-Nenets Autonomous Okrug, the region needs an increase in the migration flow
by 4-6 thousand people per year. In the case of substitution of the drop with shift workers,
the annual number of the latter should increase annually, and after 10 years the number of
shift workers may increase by 25-30 thousand people. The current number of shift workers
reaches 80 thousand people, employed mainly in the construction of new facilities (for ex-
ample, at the Yamal LNG project in the village of Sabeta).

In addition to the financial costs associated with the maintenance and provision of the shift,
there are risks associated with increasing dependence on the existing infrastructure remaining
intact with the increase in the share of the shift. First of all, the risk associated with labour
costs increases substantially. Rising costs can accelerate inflation processes and cause changes
in the labour market. The dependence of the established infrastructure on the scale of shift
work increases the risk of rising costs for its maintenance. Suppose that shift maintenance
costs are a random variable the expected value of which can be estimated if the projected
number and incremental level of expenditure are known. Also, suppose the required number
can be predicted, and costs depend both on the labour market situation as a whole and on force
majeure situations (such as, for example, recent events related to the coronavirus). As a result,
the unit cost of attracting additional workers can fluctuate, and the confidence interval, given
the inadmissibility of stopping continuous technological processes, may be wide.

We shall consider the distribution of unit costs for shift maintenance, assuming that the
annual excess of their growth rate may be in the range from 0 to 5%. We can assume that the
average growth rate will be 2.5%, which, for example, over 10 years will lead to an increase
in costs by 28% (=1.025""). However, if it is necessary to meet the cost requirement with a
probability of 95%, according to Monte Carlo method, the cost increase might be 37% over
10 years and 81% in an interval of 20 years. This estimate is of interest because it provides
a probable value of cost increases. Thus, for 10 years it comes up to 3.2% (=1.37"!- 1), and
for an interval of 20 years — 3% (=1.81°%). These estimates allow adjusting the average
expected growth rate by approximately 20% (=3/2,5 - 1).

Additionally, we can consider a simple individual model that enables comparing the costs
of the shift workers and of employees with permanent residence. Suppose that shift costs
in the first (base) year are 100 units and increase by 5% annually. Costs per employee with
permanent residence are 50 units and increase by 3% annually. At the same time, the initial
costs for an employee with permanent residence are 500 units. Now, we can compare the
change in the net present value (NPV) for the two cases described above. The discount rate
for the calculation of NPV is taken at 4%. Figure 2 shows the change in NPV depending on
working time for shift workers and workers with permanent residence.

This example is illustrative; however, it shows that shifts become more expensive over
time. One-time costs of moving to permanent residence might be high, but due to trans-
portation costs and operating costs, regular costs become higher for shift workers. Over
time, due to the expected deterioration in the labour market resulting in an increase in the
demand for labour resources, the costs per shift workers will overcome the costs of resident
ones.

As can be seen in Figure 2, on a 10-year horizon, the cost per one shift worker begins to
exceed the costs per resident worker, and with the defined assumptions after 25 years it be-
comes approximately 75% higher. Taking into account the above-mentioned risk estimates,
the growth rate of these costs may be 20% higher, resulting in almost two-fold difference in
cost in 25 years (96%).
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Figure 2. Dynamics of the NPV for two types of workers in time. Source: calculated by the author

Clarification of the assumptions may shift the time interval during which the cost ratio
will change but will not have a fundamental impact on the conclusions. The cost of the shift
method is higher, and the proportion of shift workers is likely to be determined by the re-
source and financial constraints existing in the region.

In the case of full substitution of retirees with shift workers, the annual wage fund may
increase by 2-2.5 times within 30 years; it corresponds with an increase in the share of shift
workers to 30%.

It is important to note that, apart from quantitative characteristics, we should account for
ither factors. It is difficult to estimate the rate of fixed assets depreciation in case of growth in
the share of shift workers, but it is logical to assume higher depreciation, since the shift work
produces various economic, legal and social risks for employees themselves and economy in
general. We can name the following main risks:

« excessively hard labour;

« severe living conditions during the shift;

 powerlessness and social insecurity of employees;

« high rate of injury of workers;

« disintegration of families;

« aremaining depressed state of small towns and villages.

Therefore, it can be concluded that the development of promising territories should not
be based solely on shifts. Perhaps there will be a modification of the shift method itself,
associated with the increase in the duration of the shift up to several years, and the share of
the shift will be determined in the process of self-organization.

The territorial development of Russia in the future could lead to a reduction in
concentration in agglomerations, whose growth in past periods has been linked to
economic conditions. Now, we observe an increase in remote work, which is likely to
lead to a decrease in population concentration. Regions with natural and infrastructural
advantages might become population attractors and will influence the formation of
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demographic policies in the future. With the strategic importance of Yamal territory
related to the development of fuel and energy complex and possible underestimation of
the economic and geographical position, this region should have a developed productive,
social, and transport infrastructure in order to become a territory of advanced development
in the nearest future.

Suppose that some of the additional migration flow will be compensated by shift workers.
We can estimate the proportion of such workers, assuming that the volume of additional
migration inflow associated with the relocation of permanent residence is limited. The
number of coming shift workers could be calculated depending on the projected volume
of migration inflow. Let us determine the share of shift workers in the total number of
economically active population depending on the intensity of the additional migration
inflow at the level of 5 thousand people per year with an estimated annual increment rate
of 5% (Figure 3). In order to maintain the number of economically active population at
the present level, the proportion of the additional shift is zero. To guarantee an increase in
the number of economically active population to 400 thousand people, the share of shift
workers should reach about 20% of the total economically active population by 2035, and to
see an increase in the number of economically active population to 500 thousand people we
should put the share of shift workers over 45%.
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Figure 3. Percentage of shift workers, depending on the number of economically active population.
Source: calculated by the author
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Our estimates show that in case of an increase in the number of economically active popu-
lation, the current migration flow is insufficient and additional recruitment of shift workers is
required. However, in the future, such attraction may be noticeably more expensive, which will
reduce the pace of development of the region. In addition, the smoothing of regional differences
and the development of social infrastructure can lead to a significant increase in the work period
in the Yamal-Nenets Autonomous Okrug and modification of the shift method of work. Figure 4
provides estimates for the annual migration flow (thousands of people) depending on the need
for labour force in case of a significant decrease in the share of the shift workers.
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Figure 4. Annual migration flow (thousand people), depending on the projected number of
economically active population. Source: calculated by the author

Conclusions

The study revealed that maintaining the number of economically active population of the Ya-
mal-Nenets Autonomous Okrug at the level of 300 thousand people requires additional migra-
tion inflows of the citizens of working age at the level of 3-4 thousand people per year. Full sub-
stitution of retirees with shift workers will lead to a substantial increase in the annual wage fund.

Development of promising territories and territories of advanced development, which
primarily refers to the territory of Yamal, can not rely exclusively on shifts. It is possible that
there will be a modification of the shift method itself, associated with the increase in the
duration of the shift up to several years, and the share of the shift will be determined in the
process of self-organization.

The geography of migration flows, including those happening within the borders of Rus-
sia, may be affected by the ongoing climatic changes. Today, the main centers of attraction
for internal migrants are regions such as the city of Moscow, Moscow, Tyumen, and Len-
ingrad Oblasts, and Krasnodar Krai. However, as atmospheric temperatures rise, a shift in
migration towards the northern territories is possible.
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Appendix
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Figure: Probability of place of residence change among the population of the Yamal-Nenets Autono-
mous Okrug depending on age, %. Source: calculated by the author
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