
Regional Science Policy & Practice xxx (xxxx) xxx

Contents lists available at ScienceDirect

Regional Science Policy & Practice

journal homepage: www.sciencedirect.com/journal/regional-science-policy-and-practice

Rural-urban migration within Russia: Prospects and drivers
Anastasia Chaplitskayaa,e,⁎,1, Gianmaria Tassinarid, Wim Heijmana,b, Johan van Ophemc

a Agricultural Economics and Rural Policy Group, Wageningen University and Research, Wageningen, the Netherlands 
b Department of Economics, Faculty of Economics and Management, Czech University of Life Sciences, Prague, Czech Republic 
c Urban Economics Group, Wageningen University and Research, Wageningen, the Netherlands 
d Department of Agricultural and Food Economics, Università Cattolica del Sacro Cuore, Piacenza, Italy 
e Department of Foreign Languages, Stavropol State Agrarian University, Stavropol, Russia 

A R T I C L E  I N F O

Keywords: 
Interregional migration 
Intraregional migration 
Spatial econometrics 
Federal district

A B S T R A C T

This study investigates migration flows between urban and rural areas in Russia from 2011 to 2020 and explores 
potential drivers using a combination of Markov chain and spatial interaction modelling approaches. The 
findings indicate a high likelihood of rural-to-urban migration, leading to increased urbanization pressure and 
depopulation of rural areas in the country, further worsened by high mortality and low fertility rates. 
Socioeconomic and environmental factors, including population size, wages, employment, housing availability 
and precipitation, have a significant impact on migration flows, and the effects tend to vary according to whether 
the origin and destination are rural or urban. In general, origin effects are more pronounced than destination 
effects, meaning that the decision to migrate in Russia is mainly influenced by departure factors.

1. Introduction

Considerable social and economic disparities exist between regions 
in Russia, particularly between urban and rural areas. Rural areas 
comprise over 70 percent of the national territory and are home to less 
than a quarter of the Russian population (approximately 144 million in 
2023). Poverty levels are generally one and a half times higher in the 
countryside than in the cities (Zubarevich, 2019), which are char
acterized by significantly higher average earnings, as Moscow with an 
average income 33 percent higher than the rest of Russia (Borison, 
2019). In addition, social and employment services are often less effi
cient in rural settlements, due to their low population density and 
geographical remoteness (Amini and Nivorozhkin, 2015). These and 
other differences contribute to social insecurity and the desire for 
higher living standards (Guriev and Vakulenko, 2015), leading to 
steady rural depopulation and unbalanced urbanization processes 
(World Bank, 2024) that undermine the country's economic growth and 
development (Mareeva, 2020).

Internal migration flows have significant impacts both on origin and 
destination areas. In rural areas that are the origin of consistent out
flows, migration primarily affects the region’s agricultural sector 
(United Nations, 2017; Abdulraheem and Iderawumi, 2019) by altering 

labor availability, land use, innovation, and production techniques. 
Furthermore, it reduces the efficiency of public and social services 
(Cañal-Fernández and Álvarez, 2022), which leads to a lower level of 
regional development (Tacoli et al., 2015; Jia et al., 2017; Vakulenko, 
2019). On the contrary, urban residents have generally better access to 
economic and social opportunities and tend to have greater occupa
tional and geographic mobility (Butler et al., 2002). However, the ex
cessive concentration of migration flows in a few urban areas puts 
undue pressure on social services, infrastructure, and housing, which 
can undermine their efficiency (Margolies, 1978; Zhang and Song, 
2003; Rodríguez-Pose and von Berlepsch, 2018a, 2018b) and hinder 
regional development.

Besides internal migratory pressures, other factors like population de
cline and climate change contribute to the strain. COVID-19 pandemic has 
significantly affected spatial mobility patterns worldwide, leading to chan
ging migratory systems (González-Leonardo et al., 2022). In various coun
tries, there was a migration phenomenon marked by a substantial popula
tion shift from urban to rural areas (Fielding and Ishikawa, 2021; Vogiazides 
and Kawalerowicz, 2022; Rowe et al., 2022). It could be the case with 
Russia, which experienced a natural population growth decline of 0.72 
percent in 2021, with deaths outnumbering births by 1.04 million. The 
COVID-19 pandemic exacerbated this situation, resulting in high mortality 
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rates, particularly in metropolitan areas (Nikitin et al., 2023). Conversely, 
climate change, a problem to which neither Russia nor any other country is 
oblivious, is altering the comparative advantage of regions and driving in
creased migration to urban areas (Adger et al., 2020). These developments 
present both opportunities and uncertainties, highlighting the need for a 
cautious yet proactive approach to address the risks and benefits of mi
gration between rural and urban areas for the economic growth, well-being, 
and sustainable development of a country (FAO, 2018).

To effectively design and adapt interventions in this regard, it is 
essential to monitor present and future prospects of migration move
ments within a country. It is important to recognize where and why 
people are moving to reduce future costs and facilitate adaptation to 
economic, social, and climatic changes within and outside national 
borders. The academic literature currently lacks up-to-date evidence on 
migration flows in Russia, specifically when distinguishing between 
rural and urban areas. Additionally, there is insufficient evidence 
linking current migration to environmental conditions, such as in
creasing temperatures or changes in rainfall patterns. This study aims to 
cover these gaps and explore what are the prospects and drivers of 
migration flows within Russia, considering the rural or urban nature of 
origin and destination regions.

To achieve this goal, the study incorporates two complementary 
analyses. Firstly, we provide an overview of the current trends and 
prospects of migration flows within Russia's federal districts using a 
Markov chain approach. For this analysis, we obtained the most recent 
publicly available data from Rosstat on migration flows between rural- 
to-urban (RU), rural-to-rural (RR), urban-to-rural (UR), and urban-to- 
urban (UU) areas at the federal district level between 2011 and 2020. 
We then integrated the database on migration flows with the physical, 
economic, and social characteristics of each urban and rural area. This 
resulted in a panel dataset that was analyzed using a spatial interaction 
regression model to explore the main drivers behind intraregional and 
interregional migration flows, taking into account both origin and 
destination effects as well as network spillover effects.

The structure of this paper is as follows. Section 2 reviews rural- 
urban migration and related pressures in the Russian context, high
lighting gaps and methodological approaches in the literature. Section 3

provides a detailed description of the collected data (Section 3.1) and 
the methods used in this study, including a Markov chain approach 
(Section 3.2) and a spatial interaction regression model (Section 3.3). 
The following section presents and discusses the primary findings on 
the current prospects (Section 4.1) and drivers (Section 4.2) of rural- 
urban migration in Russia. Concluding remarks and policy re
commendations are provided in the last section (Section 5).

2. Literature review

Rural-urban migration is a crucial aspect of demographic transitions 
and urbanization trends. According to Niva et al. (2023), internal mi
gration has grown rapidly over the past decade and dominates over 
international migration; the 'urban pull-rural pressure' phenomenon 
(Jedwab et al., 2017) characterizes it, with a positive net migration in 
urban areas and a negative net migration in rural areas. However, there 
is a wide variation in migration rates around the world and the global 
trend of urban attraction and rural depression may become less con
sistent when analyzing migration patterns at national and subnational 
scales. Indeed, it is necessary to conduct (sub)national analyses to 
better inform policies, encourage national and international coopera
tion, and promote shared responsibilities in migration management 
(Niva et al., 2023).

The Russian Federation consist of eight federal districts (Fig. 1), 
which are integral part of the state administration and responsible for 
the implementation of key strategic goals for the sustainable develop
ment (Cherkasov, 2008; Fedorez, 2018). Rural-urban migration pat
terns in Russia involve movements both within and among federal 
districts. Before the end of the Soviet Union, there was high inward 
mobility in the eastern and northern regions, including rural areas; after 
the collapse of the Soviet Union, the direction has shifted in the op
posite direction (Kalamanov et al., 2003), concentrating in western and 
metropolitan areas, specifically within the Central, Northwestern, and 
Southern Federal Districts. Since then, the rural population of Russia 
has gradually declined (Mkrtchyan, 2019), losing about 3.7 million 
people (World Bank, 2024). However, the decline of the rural popula
tion has recently slowed due to markedly positive rural migration in 

Fig. 1. Map of Russian federal districts illustrated regarding a population (millions of people) and net migration (thousands of people) in 2021 based on the Federal 
State Statistics Service (Rosstat). Source: Own elaboration.
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some districts (Niva et al., 2023). Our paper analyzes these flows in 
more detail, examining the extent of the 'urban pull-rural pressure' 
phenomenon among Russian federal districts, and explores what social, 
economic, demographic, and environmental factors may influence 
them.

There is substantial academic literature investigating the socio- 
economic and demographic factors affecting migration flows within a 
country. Firstly, population size plays a key role in shaping migration 
patterns. A larger population in the origin region is expected to posi
tively influence migration flows by increasing the likelihood of migra
tion, while regions with larger populations act as magnets for migrants 
due to their greater demand for goods and services, leading to more 
robust labor markets and attracting individuals and businesses from 
other areas (Lewer and Van den Berg, 2008). Another principal stimulus 
for migration is the scarcity of economic prospects; individuals strive 
for improved job opportunities, wages, and living standards in the 
destination areas (Vakulenko, 2019; Zhang and Song, 2003, 2011). 
Wage levels and unemployment rates are often used as indicators to 
assess the economic well-being and labor market conditions within a 
region. A destination region's appeal is expected to rise with higher 
wage levels and a decrease in unemployment rates (Anderson and van 
Wincoop, 2003); as for the origin size, higher wage levels might both 
disincentive out-migration and potentially increase the number of 
people who can afford migration, making its impact on the origin re
gion ambiguous (Sardadvara and Vakulenko, 2020). In the case of the 
unemployment rate, it is likely to be positively associated with out- 
migration. Additionally, Lewer (2008) suggests including in migration 
analysis how well destination and source regions respectively provide 
housing stock, as the availability of housing can be a significant factor 
in attracting or repelling migrants. Finally, there are also evidences for 
which migration patterns are related to environmental conditions 
(Backhaus et al., 2015; Tol, 2017), such as rising temperatures or 
changes in rainfall patterns, which especially affects rural areas where, 
for example, recurrent droughts can lead to a decrease in productive 
farmland.

Several authors have analyzed distinct aspects of migration flows in 
the Russian Federation. The empirical study by Guriev and Vakulenko 
(2015) examines the barriers to labor mobility and the geographical 
poverty traps resulting from the intra-country movements. Examining 
net region-to-region migration flows in Russia from 1996 to 2010, the 
authors identify a lack of affordable housing, poor infrastructure and 
difficulty finding a job in the destination region among the factors 
limiting labor mobility. The study concludes by emphasizing how in
ternal migration can help break these poverty traps and promote in
terregional convergence in the country. Recently, Makhotaeva and 
Nikolaev (2023) demonstrate the significant influence that socio-eco
nomic factors have on the migration behavior of highly skilled specia
lists, resulting in a favorable impact on the economic progress of both 
the regions from which they depart and those to which they relocate. As 
Tacoli (2015), Abdulraheem and Iderawumi (2019), and Makhotaeva 
and Nikolaev (2023) have highlighted enhanced education access and 
improved healthcare accessibility stand out as the primary factors 
driving young people from rural to urban regions. Accordingly, 
Kovanova and Badmaeva (2018) suggests that rural areas are more 
likely to be populated by older, less educated or married people 
(Cuadrado-Roura, 2001) than younger people, especially those who are 
educated, unmarried or not interested in the agricultural sector and do 
not consider starting a household farm as an easy job. Moreover, 
women demonstrate a greater inclination to migrate than men 
(Bednaříková et al., 2016). Finally, examining migration movements 
between 1998 and 2010, Sardadvara and Vakulenko (2020) indicate 
that it is easier to understand migration patterns in Russia by ac
knowledging the existence of different regions of origin and destination, 
specifically the West (Europe) and East (Asia) regions, according to 
previous evidence (Sardadvar and Vakulenko, 2016). The same authors 
also suggested estimating and interpreting internal migration 

movements in Russia, considering network effects, including social ties 
and information flows. These factors notably affect migration patterns 
in Russia and refine the accuracy of the analysis, yielding policymakers 
with enhanced understanding of mobility-related factors.

In terms of methods, the study of migration processes has gained 
importance since the beginning of the 20th century, when population 
movements within and between countries increased (Korepina, 2017); 
since then, different approaches and methodologies have been devel
oped on the topic. One of the well-established approaches in the lit
erature is the Markov chain theory; based on a stochastic approach, 
Markov chains illustrate a system’s development over time contingent 
on the previous epoch's state (Bertsekas and Tsitsiklis, 1996). In the 
migration domain, chains result in trends depicting flow of individuals 
between areas over time, influenced by their previous movements. This 
article applies the Markov chain approach to reveal current trends in 
internal (rural-urban) migration flows in Russia, emphasizing patterns 
and dynamics. However, this approach does not provide any informa
tion on the factors driving the migration trends. Thus, to complete the 
descriptive analysis of Markov chains, a complementary analysis is 
needed to deepen the knowledge of the emerging prospects by ex
ploring possible drivers. For this purpose, two main strands of literature 
exist.

The first one uses the well-established gravity model approach 
(Poot, et al., 2016). These models, based on the principles of Newton's 
law of gravity, assume that flows between two regions are directly 
proportional to their size (economic or demographic) and inversely 
proportional to the distance between them (Todaro and Smith, 2020; 
Ramos, 2016). The gravity models are then extended with variables 
related to different attracting and pushing factors of migration. 
Nevertheless, such models neglect spatial relationships among different 
observations, which are instead considered by spatial econometrics 
(LeSage and Pace, 2008a).

In this second strand (see LeSage 2008 for a comprehensive over
view of spatial econometric models and methods), the analysis re
cognizes that the value of a variable in one location may be influenced 
by the values of the same variable in neighboring locations. Spatial 
interaction models (LeSage and Fischer, 2016) extend the traditional 
gravity model by using spatial connectivity matrices for origins and 
destinations to account for the spatial spillovers from neighboring re
gions. Thus, these models clarify the intricate interplay of factors and 
spatial dependencies in migration processes through multiple effects. 
Origin effects refer to the influence of characteristics or attributes of the 
origin location on the flow between two regions. Destination effects are 
the attributes of the destination location that influence the interaction 
between regions. Network origin and destination effects involve the 
influence of network structures at the origin and destination, respec
tively, on migration between locations. Finally, intra-regional effects 
can also be isolated, highlighting the internal dynamics and interactions 
within the same region.

Spatial panel models have recently also gained popularity due to the 
increasing availability of datasets that track different spatial units over 
time. Panel data provides greater opportunities for research modelling 
compared to single-equation cross-sectional data. It is typically more 
informative, exhibiting reduced collinearity between variables and 
more variation. Using panel data allows for greater degrees of freedom, 
which enhances estimation efficiency and enables more sophisticated 
behavioral hypotheses. In this paper, we investigated potential drivers 
for the trends outlined by the Markov chains, alongside a ten-year 
panel-based spatial interaction model as described in the next section.

3. Material and methods

3.1. Data collection

To attain our research goals, we gathered data on migration flows 
and constructed a so-called Tally matrix for each year of the time frame 
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T( ) of 2011–20202 (Table S1 in the Supplementary Information pro
vides an overview of the available data). The off-diagonal elements xij
in a Tally matrix represent the number of persons who migrated from 
place i to place j at time t; whereas the diagonal elements of the matrix 
represent those persons who continued to live in the same region, in
cluding persons who moved within the same region (intra-regional 
migration). The Rosstat publicly shares migration statistics that dis
tinguish between rural and urban origins and destinations across each 
Federal District. Based on this data, each of the eight federal districts is 
figuratively split into a rural (e.g., Rural Central Federal District) and an 
urban region (e.g., Urban Central Federal District) and we developed 
ten matrices detailing within and between movements of people among 
16 regions (n 16)= . Given this feature, migration flows can be of four 
types: rural to rural (RR), rural to urban (RU), urban to rural (UR) and 
urban to urban (UU). Furthermore, migratory flows can be differ
entiated between interregional (from region i to region j) and in
traregional (within the same region i) population movements. To 
complete the needs of the Markov chain analysis, we also collected the 
births and deaths for each year.

Moving on to the needs of the spatial regression analysis, we con
structed a panel dataset. The migration flows from the Tally matrices, 
excluding residents who did not move (reported in the diagonals), are 
organized in a destination-centric order according to LeSage and 
Fischer (2016). The first n rows represent all flows to i = 1 from origin j 
= 1,2,…,16 for the first year, the rows from n+1 to i = 2 from j = 1,2, 
…,16, and so on for the same year. This pattern repeats for each sub
sequent years. Next, for each year, we collected and added the ex
planatory variables for urban or rural region.

As explanatory variables, the panel dataset includes key indicators 
that capture the economic, social, and environmental conditions of each 
region, representing both attractive and/or hindering forces. These 
socioeconomic factors encompass the primary determinants of migra
tion choices recognized in academic literature, including population, 
average wage (adjusted for constant 2020 prices), unemployment rate, 
and housing availability (measured as residential building area in 
square meters per capita). Regarding potential environmental effects, 
we followed the approach proposed by Dell et al. (2014) to incorporate 
population weights into climate data to provide a more accurate un
derstanding of how climate variations affect people within a specific 
region. All data were collected from Rosstat's Annual Russian Statistical 
Book, except for wages for urban areas, which are available through the 
annual Rosstat's collection 'Regions of Russia. Main Socio-Economic 
Indicators of Cities.’ Table 1 presents the descriptive statistics of the 
dataset, which includes 2816 observations for ten years and seven ex
planatory variables. Data management and analysis were performed 
using R-software (version 4.2.3).

3.2. Markov chain

This study analyzes migration patterns within the country by uti
lizing Markov chain theory and estimating a non-stationary transition 
matrix, as proposed by Hierro and Maza (2009), to account for changes 
in intra-distribution dynamics over time. We began by taking the 
average of two consecutive Tally matrices outlined in the preceding 
section, resulting in a sequence of nine transition count matrices. Next, 
we accommodated the birth and death processes. Following Collins 

(1975), we arranged the sample population of births and deaths 
alongside the original transition count matrices by adding the births of 
the most recent year as the bottom row and deaths of the prior year as 
the additional right-hand column. Thus, the transition count matrices 
are a square x(17 17) matrix. To complete the matrices, we assigned the 
bottom right box, defined as the reservoir acting as a source of potential 
inputs and outputs from the system, a value such that the average of the 
Russian population was 145.6 million people. As reported and de
monstrated by Collins (1975), any considerable number in the reservoir 
is sufficient and does not affect the final prediction of the model.

After the construction of these matrices, we computed the probabilities 
of moving from one location to another and constructed the sequence of 
transition probability matrices P t t P t t P t t( , ), ( , ), , ( , )2011 2012 2012 2013 2019 2020… . 
The elements of P matrices represent the probability of transitioning from 
state i to state j for a single time step, and the rows of P sum to 1. According 
to Hierro and Maza (2009), based on the Chapman-Kolmogorov equation, 
the non-stationary transition matrix P t t( , )2011 2020 is equivalent to the product 
of all yearly transition matrices.

Once the non-stationary transition matrix was estimated, we con
structed a Markov chain (Casella and Berger, 2002) by multiplying the 
initial state of the systems p(0) (referring to the state of the system in 
2011) with each successive power of the initial transition matrix. In our 
case, the new vectors refer to the expected distribution of the Russian 
population among rural and urban territories for the state systems in 
2011, 2021, 2031, and so on.

3.3. A spatial interaction regression model

A spatial interaction regression model is implemented to explore 
and clarify the underlying drivers explaining the dynamics of migration 
flows as described by the Markov chains, considering the spillover ef
fects that one region may have on the surrounding or nearby regions. 
We modeled the spatial interaction of endogenous and exogenous 
variables3 using the model proposed by LeSage and Fischer (2016) as 
applied in a similar panel form by Sardadvar and Vakulenko (2020):

M X X X W M W M W X

W X

O O D D I I o o d d O O

O D D D

= + + + + + + +

+ + (1) 

The dependent variable M of annual flows is represented by a 
n T 12 × stacked vector assuming a destination-centric organization. The 
(n T 12 × ) vectors and represent the stacked vectors of pairwise and 
time fixed effects, respectively. Next, defining X as the nT k( )× matrix 
of k ( 6= ) characteristics for each region and year, we constructed the 
X XO n= and X XD n= matrices, sized n T k2 × , using the 
Kronecker product ( ) with the n( 1)× identity vector n to create a 
matrix of characteristics associated with each origin (destination) re
gion. To isolate the intraregional effects, we then computed the n T k2 ×
matrices for the origin and destination region as X X X( )O O I= and 
X X X( )D D I= , respectively; these matrices exclude the values of the 
explanatory variables where the origin and destination regions are 
identical (i.e., intraregional migration), which are instead isolated in 
the n T k2 × matrix XI . Based on this framework, the , ,O D and I
k( 1)× vectors represent the coefficients associated with the origin, 

destination, and intraregional effects, respectively.
Endogenous spatial interactions are modelled as W Mo o and W Md d . 

This type of interaction refers to situations where feedback on flow 
magnitudes from neighboring regions of origin and destination leads to 
a reaction (LeSage and Pace, 2008b). The O and D are the coefficients 
associated with origin-based and destination-based dependence, re
spectively. To quantify the spatial relationships that exist among the 
features in the dataset, we defined a contiguity n n× spatial weights 

2 Although the current federal districts in Russia were established in 2000, 
there were significant changes in the statistics in 2010 (Rosstat). Thus, the 
comparability of data for previous years is compromised, and for this reason, 
our data collection begins from 2011. Moreover, we included 2020 as any other 
year, despite the pandemic. The Russian authorities did not insist on a total 
closure or quarantine measures. The main measure was a 'no-work period' be
tween April and May, which had no effect on domestic migration. Extra-na
tional migration was the most affected, but it is not considered in the analysis.

3 Given the spatial aggregation of the study, we did not consider lagged so
cioeconomic explanatory variables, as we do not believe that there is a sig
nificant reverse causality effect.
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matrix W based on whether two regions share a common border. 
Having divided a federal district into an urban and a rural region, we 
assumed that these two spatial units are contiguous with each other and 
share the same federal district boundaries; diagonal elements of W are 
instead set to zero to prevent self-contiguity. The matrix is then row- 
standardized, such that the sum of the weights is equal to 1, allowing 
the spatial lag to be interpreted as a weighted average of the neigh
boring features. Finally, the W is expanded based on the relationships 
between dependent and explanatory variables to W W Io nT= and 
W I WD nT= , with InT being an nT nT× identity matrix. Similarly, 
spatial lags of the exogenous variable are modelled as W XO O and W XD D. 
These specifications indicate the spatial spillover impacts of neigh
boring source and destination regions, acknowledging that a change in 
the characteristics of a neighboring region could affect the magnitude 
of flows between regions. The O and D represent the coefficients as
sociated with the network origin and destination effects, respectively.

The estimation is based on maximum likelihood assuming a Poisson 
distribution feasible for migration flows, as they are counts (LeSage and 
Pace, 2009). Eq. 14 is used to estimate five specifications to take ac
count of the fact that rural and urban regions may differ; the first es
timate relates to all observations, while the remaining ones relate only 
to specific types of migration (UU, UR, RU, or RR). The analysis was 
performed via R package ‘fixest’ (Berge et al., 2023).

Both the dependent and independent variables are in log form, but 
the coefficient estimates cannot be interpreted directly as elasticities 
(Thomas-Agnan and LeSage, 2021). Spatial extensions cause changes in 
the characteristics of a single region to produce numerous responses in 
the flow matrix, rather than changes in a single observation. To address 
this issue, we rely on the cumulative scalar summary measures pro
posed by LeSage and Thomas-Agnan (2015), which reflect the partial 
derivative expressions to quantify the effects arising from changes in 
the explanatory variables of the model. Specifically, these effects 

summarize the average impact of a change in a characteristic at a re
presentative region on all flows to and from that region (intraregional 
effects), on outgoing flows only (origin effects), on incoming flows only 
(destination effect), and on flows that neither depart from nor arrive at 
that region (network effects). Thibault Laurent et al. (2023) demon
strate how to compute these cumulative scalar summary measures in a 
general spatial autoregressive interaction framework including en
dogenous and exogenous interaction effects, and developed dedicated R 
functions for this scope.

4. Results and discussion

4.1. The prospects of rural-urban migration within Russia

Using a Markov chain analysis (Section 3.2), we examined the in
ternal migration patterns between urban and rural areas in Russia by 
Federal District. We then projected these trends into the future (until 
2051), stressing the current prospects if the patterns remain unchanged. 
Thus, the results provide insights into which rural and urban areas are 
currently attracting more people, which are more relatively stable in 
terms of population, and which are experiencing depopulation trends.

Table 2 displays the current migration patterns obtained through 
Markov chain analysis. We present both absolute and relative values of 
the urban and rural population across Federal Districts in Russia over 
time. In terms of absolute figures, the country exhibits a decrease in 
population due to mortality, with the total population of Russia pro
jected to decrease from 142.9 million in 2011–140.9 million in 2051, 
which is not as negative as the UN estimate of 133 million (United 
Nations, 2022). Nevertheless, in relative terms it is evident that the 
population is becoming more concentrated in urban areas. Fig. 2 em
phasizes this observation by illustrating the relative changes in popu
lation distribution compared to the 2011 baseline.

The proportion of individuals residing in rural regions drops across 
all districts except for the North Caucasus and South, whilst experien
cing a surge in all urban areas except for Volga and Siberia. There are 
different rates of change between rural (Fig. 2a) and urban (Fig. 2b) 
areas based on expected interregional migration patterns. Among rural 
regions, the Central district shows the highest rate of change, with a 
25.5 percent decrease in the share of Russian residents living in this 
area compared to the 2011 level. On the other hand, Fig. 2b illustrates 

Table 1 
Descriptive statistics. 

Min. 1st Qu. Median Mean 3rd Qu. Max.

Total flows (people) 48.00 1060.00 2836.00 15340.00 10060.00 410180.00
Total population (mln people) 143.05 143.67 146.41 145.63 146.78 146.88

Rural Population (1000 p) 1504.00 2285.00 4925.00 4736.00 6164.00 8625.00
RR flows (people) 48.00 458.50 905.50 5833.70 2119.20 93716.00
RU flows (people) 207.00 1344.00 2488.00 14612.00 5917.00 205036.00
Wage (RUB, 2020 price) 17071.00 23782.00 27629.00 32468.00 32790.00 86088.00
Unemployment rate (%) 4.60 5.83 7.55 8.13 9.70 17.50
Housing availability (m capita/2 ) 34.00 69.25 109.50 120.99 143.50 255.00
Air temperature (°C) -16.90 -5.13 2.10 1.46 7.14 12.75
Average precipitation (mm/month) 19.00 40.00 48.50 49.01 57.38 82.50
Weighted air temperature -0.27 -0.09 0.04 0.09 0.33 0.53
Weighted annual precipitation 0.32 0.84 1.53 1.63 2.22 3.95

Urban Population (1000 p) 4670.00 8003.00 10904.00 13525.00 15832.00 32454.00
UR flows (people) 164.00 1169.00 2712.00 12369.00 5583.00 169885.00
UU flows (people) 895.00 5292.00 10868.00 28545.00 22616.00 410180.00
Wage (RUB, 2020 price) 31159.00 38952.00 44549.00 49754.00 57346.00 86088.00
Unemployment rate (%) 2.60 4.10 5.20 5.48 6.03 12.30
Housing availability (m capita/2 ) 34.00 182.20 273.00 327.40 372.80 898.00
Air temperature (°C) -16.90 -3.08 3.05 2.47 8.88 12.75
Average precipitation (mm/month) 19.00 40.00 48.50 49.70 58.50 82.50
Weighted air temperature -1.15 -0.20 0.33 0.29 0.67 2.05
Weighted annual precipitation 1.00 2.01 4.04 4.92 5.24 18.10

Note: mln = million; RR = Rural to rural; RU = Rural to urban; UR = Urban to rural; UU = Urban to urban; RUB = ruble currency; m2 = meter squared; °C = 
Celsius degree; mm = millimeters; Weighted = average population-weighted (Dell et al., 2014).

4 Using likelihood-ratio (LR) tests (LeSage and Pace, 2008), we compared 
restricted versions of the Eq. 1 assuming: (i) 0o d= = ; (ii) 0o d= = ; or (iii) 

0o d o d= = = = . Table S2 displays the log-likelihood values, alongside an 
LR test of the imposed restrictions for each model versus the unrestricted one. 
Eq. 1 dominates all other versions of the model, exhibiting significant lower 
likelihoods.
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that among the urban areas, the North Caucasus has the highest rate of 
change, with a 34 percent increase in the proportion of Russian re
sidents. The chart indicates that positive changes are expected only in 
the South and North Caucasus regions of both rural and urban areas, in 
relation to the 2011 figures. As mentioned previously, to gain more 
insight into these perspectives, we combined the descriptive Markov 
chain framework with a spatial interaction regression analysis, ex
amining potential drivers for these trends.

4.2. Potential drivers of urban-rural migration patterns

The results of the spatial interaction regression analysis for all five 
specifications are reported in Table 3, while Table 4 reports the scalar 
summary measures of the different intraregional effects (IE), origin 
effects (OE), destination effects (DE), network effects (NE), and total 
effects (TE). As the dependent and independent variables are both in 
logarithmic form, the values in Table 4 can be interpreted as elasticities.

From Table 3, we can first see that a non-spatial interaction speci
fication of a traditional gravity model would suffer from omitted vari
able bias due to the exclusion of significant spatial lags. ρo is positive 
and significant in all specifications, indicating a spatial dependence 
between neighbors at the origin. Thus, migration flows in a given 
origin, whether urban or rural, are affected by the magnitude of mi
gration in locations close to the origin. In contrast, the spatial auto
regression of the destination shows non-significant effects.

Next, we see that a larger region of origin in terms of population 
leads to an increase in migration flows in all specifications, except when 
people move from urban to rural federal districts (UR). The same can be 
said for larger destinations, when people move between urban (UU) or 
rural (RR) areas of different federal districts. The positive and sig
nificant population coefficients are consistent with expectations; a 
larger population may increase the likelihood of migration at origin or 
indicate a more attractive destination with more job opportunities, 
better infrastructure and services, and a more vibrant economy (Lewer 
and Van den Berg, 2008). The intraregional effects of population are 
also positive for all regions and RR specifications, suggesting more in
traregional flows for larger (rural) federal districts area, which makes 
intuitive sense (Fischer and LeSage, 2014; Sardavar and Vakulenko, 
2020). Regarding the network effects, spatial spillovers from the larger 
regions neighboring the source and destination regions are negative 
when significant, i.e., in all specifications except for the UU for origin 
network effects and the opposite for destination network effects. A 
negative coefficient for regions close to the origin or destination means 
that an increase in population in neighboring regions decreases flows 
from origin to destination, perhaps because migrants take the oppor
tunity to travel shorter distances or because the destination becomes 
less attractive, suggesting a destination competition effect associated 
with larger urban areas (Sardavar and Vakulenko, 2020).

Regarding wages, the models show significant different behavior 
depending on whether the origin wage is referred to. With the excep
tion of UR, wage coefficients are significant as an origin effect. In 
contrast, no significance is found for the destination effect. When 
people move between the same types of area (rural or urban) of dif
ferent federal districts, an increase in wages in the origin location in
creases migration flows. One of the possible explanations is that higher 
wages in the origin location may indicate a growing economy and 
higher living standards, which lead to an increase in the cost of living 
and make it more difficult for some people to afford to live there. In this 
case, migration from the place of origin may be a way for people to seek 
more affordable living conditions elsewhere. When the coefficient is 
negative, as in the ALL regions specification, it suggests instead that 
higher wage levels in the origin discourage migration flows; individuals 
seem to be less likely to migrate, possibly due to the availability of 
suitable employment and good income prospects in their local com
munities. A correlation observed also in Zhang and Song (2003), Zhang 
and Song (2011), and Jia (2017). Intra-regional effects are also positive Ta
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Fig. 2. Trends of the change in the distribution of the projected population in Russia from the initial state in 2011 for rural (a) and urban (b) territories. 

Table 3 
Results for the contiguity spatial interaction specification. 

Model: All regions Urban to urban Urban to rural Rural to urban Rural to rural

ρd 0.00 (0.01) 0.01 (0.03) 0.03 (0.02) 0.01 (0.01) -0.01 (0.03)
ρo 0.78*** (0.03) 0.58*** (0.09) 0.82*** (0.03) 0.94*** (0.05) 0.32*** (0.08)
Origin effects
Population 0.51*** (0.11) 0.22 (0.18) 0.31** (0.14) 0.84*** (0.08) 0.70*** (0.13)
Wage -0.34*** (0.10) 0.33** (0.15) -0.02 (0.14) -0.46** (0.21) 0.21** (0.10)
Unemployment rate 0.26*** (0.10) 0.60*** (0.22) 0.23** (0.10) 0.31*** (0.11) -0.01 (0.11)
Housing 0.09* (0.05) 0.10 (0.13) 0.01 (0.05) 0.22* (0.13) 0.08 (0.07)
Temperature 0.06 (0.09) 0.07 (0.11) -0.01 (0.06) 0.18 (0.25) -0.10 (0.22)
Precipitation 0.06* (0.03) 0.08* (0.04) 0.07*** (0.03) -0.04 (0.06) 0.01 (0.06)
Destination effects
Population 0.04 (0.06) 0.30** (0.15) 0.04 (0.06) 0.07 (0.09) 0.42*** (0.11)
Wage 0.17 (0.11) 0.13 (0.11) -0.02 (0.09) -0.01 (0.14) 0.21 (0.15)
Unemployment rate 0.03 (0.04) -0.11 (0.14) -0.08*** (0.03) 0.08 (0.08) -0.07 (0.13)
Housing 0.11*** (0.04) 0.12** (0.06) -0.03 (0.05) 0.19 (0.15) 0.01 (0.04)
Temperature -0.01 (0.06) -0.06 (0.07) -0.17 (0.19) -0.02 (0.06) -0.12 (0.22)
Precipitation -0.02 (0.02) 0.03 (0.03) -0.05 (0.03) 0.04* (0.02) 0.00 (0.07)
Intraregional effects
Population 0.52*** (0.14) 0.30 (0.24) 0.90*** (0.17)
Wage -0.22 (0.13) 0.19 (0.18) 0.25*** (0.08)
Unemployment rate 0.35*** (0.07) 0.61*** (0.16) 0.04 (0.14)
Housing -0.06 (0.05) -0.08 (0.05) 0.06 (0.06)
Temperature 0.02 (0.11) -0.02 (0.13) -0.07 (0.27)
Precipitation 0.04 (0.04) 0.05 (0.05) 0.03 (0.08)
Network origin effects
Population -0.57** (0.26) -0.07 (0.32) -0.98* (0.54) -0.82*** (0.19) -0.55*** (0.15)
Wage 1.16** (0.50) 0.62*** (0.12) 0.12 (0.23) 0.74* (0.41) 0.24 (0.44)
Unemployment rate -0.29 (0.29) 0.05 (0.47) 0.02 (0.44) -0.53** (0.21) -0.32 (0.21)
Housing -0.07 (0.23) -0.12* (0.07) -0.04 (0.08) -0.10 (0.08) -0.09 (0.08)
Temperature -0.04 (0.17) -0.09 (0.12) 0.03 (0.13) 0.05 (0.32) -0.33 (0.53)
Precipitation -0.03 (0.06) -0.06 (0.05) -0.12** (0.06) 0.10 (0.09) -0.08 (0.13)
Network destination effects
Population 0.02 (0.03) -0.07*** (0.02) -0.14 (0.09) -0.03 (0.07) 0.00 (0.04)
Wage -0.03 (0.03) 0.06** (0.03) 0.01 (0.07) 0.04 (0.09) -0.02 (0.07)
Unemployment rate -0.02 (0.03) 0.06** (0.03) 0.19*** (0.04) 0.03 (0.06) 0.08 (0.05)
Housing 0.01 (0.05) 0.08*** (0.02) 0.01 (0.04) 0.11*** (0.04) 0.00 (0.04)
Temperature 0.06 (0.04) 0.09 (0.06) 0.13 (0.11) -0.01 (0.08) 0.07 (0.14)
Precipitation -0.03 (0.05) 0.05* (0.03) 0.13* (0.07) -0.02 (0.05) 0.02 (0.04)
Model characteristics
Observations 2560 640 640 640 640
Log-likelihood -134218.20 -62234.30 -16863.90 -13052.00 -11211.60

Note: Clustered (Years) standard-errors in parentheses
Significance codes: ***: 0.01, **: 0.05, *: 0.1
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and statistically significant in the overall and RR specification, sug
gesting more intra-regional movement with higher wages, especially 
between rural areas of the same federal district. The positive spillover 
effects of wages indicate a competitive influence, i.e., higher wages in 
neighboring regions stimulate increased migration from the origin re
gions, except for migration to rural areas. On the other hand, an urban 
destination becomes less attractive when higher wages are available in 
neighboring regions, as suggested also in Vakulenko (2019).

For the unemployment rate variable, an increase in the proportion 
of unemployment would increase outflows from the origin, except for 
RR movements, playing the role of pull-factor and suggesting that mi
gration can be a response to a lack of employment opportunities (OECD, 
2023). On the destination side, movements from urban to rural areas 
are negatively correlated with a higher unemployment rate in the rural 
destination region. As in the case of larger rural regions, the effect of 
unemployment on within region migration flows is positive; note that 
population and unemployment are the only variables displaying sta
tistically significant intraregional effects. The effects of higher un
employment rates relative to neighboring regions is negative and sig
nificant only in the RU specification, meaning that inflows from 
neighboring regions would be smaller in this case. In contrast, the ef
fects of higher unemployment rates in the neighboring regions of the 
destination are positive and significant in the case of urban origins, 
suggesting a greater inflow to destination regions (urban or rural) that 
have neighbors with fewer job opportunities.

Overall, housing availability has positive and significant effects on 
origin and destination, as well as in the RU specification for origin ef
fects and in the UU specification for destination effects. An increase in 
the housing availability in the destination (urban) locations would 
therefore, as expected, increase the migration flows to this region. 
Conversely, a positive origin effect could be due to previous population 
losses, as motivated by Sardavar and Vakulenko (2020), who found the 
same evidence as we do here. The effect of housing availability on 
migration flows within the same region is not significantly different 
from zero, suggesting that the retention and competition effects are 

offsetting (Fischer and LeSage, 2014). The spillover effect of more 
housing availability in regions neighboring the origin is negative 
but significant only in the UU specification, suggesting that inflows 
from neighboring regions would be lower in this case. Such effect is 
significant opposite in regions neighboring urban destinations (i.e., in 
UU or RU specifications), which means that there are more inflows to 
the destination districts that have neighbors with a higher housing 
supply.

Regarding the environmental factors, temperature shows insignif
icant effects, suggesting that it does not influence decisions to move 
from one place to another. On the contrary, precipitation does in cer
tain circumstances. The origin effects of precipitation are positive and 
significant in the overall model and in the specifications when the 
origin is urban, indicating that higher precipitation levels coincide with 
more significant migration flows. It is possible that heightened rainfall 
will have adverse repercussions on the economy, infrastructure, and 
access to clean water, which would stimulate emigration from a given 
area (Backhaus et al., 2015; Tol, 2017), due to, for instance, floods, 
landslides, and mudslides (Black et al., 2011; McLeman, 2011). Spatial 
spillover effects due to rainfall in regions close to the place of origin are 
negative and significant only in the UR specification, implying a re
tention effect for urban areas surrounded by those with higher pre
cipitation. On contrary, spatial spillover effects of higher rainfall in the 
neighboring regions of the destination region is positive and significant 
for UU and UR specifications, suggesting higher inflow from urban 
areas to destination regions that has neighboring regions with higher 
rainfall, a competition effect.

5. Conclusion and recommendations

This study was designed to analyze the prospects and drivers of 
recent migration flows within Russia, addressing the rural or urban 
nature of origin and destination regions. We provide insights into the 
expected rural-urban distribution within Russia's federal districts by 
mid-century using a Markov chain analysis. The results confirm a 

Table 4 
Scalar summary measures of effects for the contiguity spatial interaction specification. 

Model Variables OE DE IE NE TE

ALL population 0.53 0.14 0.08 -0.55 0.20
wage -0.05 0.96 0.03 3.30 4.23
unemployment 0.27 0.09 0.05 -0.43 -0.02
housing 0.08 0.45 0.03 0.02 0.57
temperature 0.08 -0.02 0.00 0.27 0.33
precipitation 0.06 -0.10 0.00 -0.05 -0.09

UU population 0.23 0.67 0.08 -0.02 0.95
wage 0.48 0.40 0.06 1.85 2.79
unemployment 0.70 -0.19 0.07 0.98 1.56
housing 0.09 0.27 0.02 0.07 0.45
temperature 0.07 -0.13 -0.01 0.10 0.03
precipitation 0.08 0.05 0.01 0.07 0.22

UR population -0.13 -0.07 0.00 -5.01 -5.20
wage 0.04 -0.09 0.00 0.65 0.59
unemployment 0.41 -0.29 0.00 2.38 2.50
housing -0.02 -0.18 0.00 -0.14 -0.33
temperature -0.02 -0.94 0.00 0.80 -0.15
precipitation 0.08 -0.27 0.00 0.43 0.23

RU population 0.90 1.37 0.00 -0.60 1.67
Wage 0.05 0.15 0.00 6.55 6.75
unemployment 0.08 1.23 0.00 -3.85 -2.55
Housing 0.85 3.82 0.00 5.14 9.81
temperature 0.53 0.04 0.00 4.27 4.83
precipitation 0.08 0.82 0.00 0.81 1.71

RR population 0.65 0.55 0.14 -0.44 0.90
Wage 0.22 0.31 0.05 0.36 0.94
unemployment -0.02 -0.12 0.00 -0.31 -0.45
Housing 0.07 0.00 0.01 -0.08 0.00
temperature -0.11 -0.20 -0.02 -0.38 -0.71
precipitation 0.01 -0.01 0.00 -0.07 -0.08
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general trend of depopulation and urbanization, with the total popu
lation decreasing and relatively more people moving to urban areas; 
only the North Caucasus and Southern Federal Districts show a positive 
trend for both their rural and urban areas.

We then applied a spatial regression analysis to investigate the 
plausible causes of these trends, considering origin-destination, intra- 
regional and spatial spillover effects. The results provide several im
portant insights into the determinants of migration flows in Russia. 
First, given the importance of spatial dependence between neighboring 
regions, traditional gravity models would suffer from omitted variable 
bias if ignoring spatial interactions. Population size, both at origin and 
destination, tends to increase migration flows. Regarding wages, higher 
pay is a significant factor that motivates individuals to move between 
similar areas (rural to rural or urban to urban) in search of better job 
opportunities. The unemployment rate also plays a significant role, 
acting as a push factor in response to a lack of job opportunities. The 
housing availability also influences migration; in particular, greater 
housing availability in destination regions encourages migration to 
those regions. In terms of the environment, temperature does not seem 
to play a key role, but rainfall can stimulate certain migration flows due 
to its direct or indirect impacts on the region. The overall results un
derline the complex interaction of these factors, especially when dis
tinguishing between rural and urban areas, and highlight the pre
dominance of origin factors in influencing migration decisions in 
Russia.

The generalizability of these results is subject to certain limitations. 
One main limitation of the study regards the aggregation level of data. 
Publicly available data on migration flows within Russia, accounting for 
urban or rural origin and destination, are available at the federal dis
tricts level, which made us assume the contiguity matrices of the rural 
and urban area. Furthermore, it was not possible to assess key demo
graphic attributes of migrants, as gender, age, or education, which lit
erature show a correlation. Regarding the Markov chain analysis, one 
main limitation concerns the fact that the probability of moving from 
one region to another is constant over time, which may not be the case. 
Changes in economic, social, or political conditions may change mi
gration patterns and make them deviate from expected trends based on 
past data alone. Future research should address these limitations by 
using alternative data and models that allow for more robust and 
flexible estimates of migration patterns and drivers. In this respect, 
much more work needs to be done to determine the influence of al
ternative destinations on bilateral migration rates, so-called multi
lateral resistance (Maza et al., 2019).

Decision-makers can benefit from the evidence gathered in this 
paper to design targeted interventions to support rural areas and ad
dress the challenges of urbanization. The South and North Caucasus 
Federal Districts stand out as the only federal districts where, in con
trast to the others, both rural and urban areas are experiencing positive 
relative population growth. It is also likely, according to our results, 
that these two neighboring regions are influencing each other through 
spatial effects. This unique trend calls for policymakers and other sta
keholders to examine the factors contributing to this positive outlook 
and to draw lessons that can be applied in other federal districts, such as 
successful initiatives to promote balanced population growth between 
rural and urban areas. By implementing these targeted policies, the 
government can create employment opportunities, improve living 
standards, and reduce the pressure on rural residents to migrate to 
urban areas in search of a better quality of life.

Regional scientists have proposed several policies to address rural 
depopulation, as it is a widespread problem in almost all developed 
countries (Santos and Fernández, 2023). As also emphasized in our 
findings, the primary drivers of demographic shifts are the economic 
pull of urban areas and the relative lack of opportunities in rural re
gions (Santos and Fernández, 2023). Therefore, policies recommenda
tions advocate for supporting productivity growth and structural 
change in rural regions (Henning et al., 2023). In this regard, 

agricultural intensification and specialization, common practices in 
Russia, can marginalize less productive areas, eroding biodiversity, 
social systems, and traditional knowledge (Castillo et al., 2023). Pol
icymakers can target these abandoned areas to mitigate these negative 
consequences and reintroduce abandoned lands through holistic plan
ning, considering biophysical, economic, social, and cultural factors 
(Castillo et al., 2023).

Concentrating solely on rural areas, however, may not be effective, 
as pointed out by Westlund and Borsekova (2023). Rural areas often 
lack the necessary resources, such as purchasing power or human ca
pital, for endogenous development, which makes interaction with 
urban areas necessary for growth. Thus, policy makers should foster 
regional urban-rural interactions. This requires the use of existing rural 
governance structures and the involvement of multi-level governance in 
the implementation of efficient monitoring and evaluation systems of 
long-term planning (UN-Habitat, 2019). It is also advisable to prevent 
over-population in a small number of metropolitan areas, as happening 
in Russia. This can be achieved by addressing the lack of affordable 
housing, which forces households to leave urban areas despite the local 
economic opportunities, as our findings suggest. To increase inclusivity 
and affordability in urban housing markets, policymakers can imple
ment measures such as increasing the supply of social housing, im
plementing rent controls, and providing financial support to low-in
come households (Castillo et al., 2023).

Finally, teleworking is also becoming an area of policy focus, as it 
can help relocate individuals to attractive but remote rural areas and 
promote regional rural-urban interaction (Westlund and Borsekova, 
2023). Raagmaa (2023) and Henning et al., (2023) demonstrated that 
the COVID-19 pandemic and the rise of remote work have enabled high- 
productivity workers to relocate to rural areas in Estonia and Sweden, 
respectively. To replicate this trend in Russia, however, policies must 
also enhance rural areas with public infrastructure and transportation 
systems, as well as to bridge the digital gap between rural and urban 
centers.
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