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ABSTRACT

Rural population decline has been observed in most devel-
oped and emerging economies but has been especially appar-
ent in postsocialist countries. In this paper, we investigate the
spatial patterns and the determinants of the rural population
dynamics during the transition period from 1991 to 2010 in
Tyumen Province, Russia, with the aim of better understanding
the forces underlying depopulation. We use descriptive and
exploratory statistical tools to analyze data from population
censuses and district-level statistics of agriculture. Our results
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reveal distinct differences in the spatial clusters of the popula-
tion increase and decline in the first and second decades of the
post-Soviet era. We argue that these differences reflect the
penetration of market relations into the countryside. The
emergence of market forces initially advantaged the areas
that were more suited to agriculture, which experienced popu-
lation growth in the 1990s. Later, the drop in agricultural out-
put, market-driven restructuring of farms, and introduction of
labor-saving technologies reduced employment in agriculture.
During the 2000s, labor opportunities in agriculture were no
longer statistically related to rural population dynamics, while
population dynamics in the villages have increasingly been
determined by transport accessibility to larger markets, espe-
cially to the provincial capital. Governments need to be sensi-
tive to these spatial and temporal population dynamics to
foster opportunities in the countryside, avoid the negative
side effects of depopulation on local economies and ensure
the provision of social services.

Introduction

Over the past few decades, population decline has become widespread in many
emerging and developed countries. In Europe, industrial regions have rapidly
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lost inhabitants as a result of the decay of traditional industries and due to labor-
saving technological progress (Haase et al. 2016; Wolff and Wiechmann 2018).
A growing income gap between prosperous metropolitan regions and the
economically marginalized countryside has resulted in increasing out-
migration from peripheral rural areas (Copus, Johansson, and McQuaid 2007;
Eliasson, Westlund, and Johansson 2015; Lang and Gérmar 2019; Rizzo 2016).

Economic polarization is especially apparent in the countries of Central and
Eastern Europe, which were formerly part of the Soviet bloc. Here, the introduc-
tion of the market economy was followed by economic decline and restructur-
ing, so after 30 years of transition, it is mainly large cities, especially national
capitals, that have fully integrated into the global market and have largely
caught up economically with Western Europe, while small cities and rural
areas are still lagging behind (Frost and Podkorytova 2018; Lang and Goérmar
2019; Leibert 2013; PoSCoPP 2015). Large cities attract rural migrants in search
of better employment opportunities and higher wages.

Rural depopulation has been particularly strong in postsocialist Russia, where
according to the population census of 2010, 19,500 villages (13%) were fully
abandoned (Zubarevich 2013). Peripheral regions in the Far East, Eastern Siberia,
and the Russian North lost 1.5% to 3% of their rural population every year due to
out-migration between 2011 and 2015 (Nefedova and Mkrtchyan 2017). Rural
depopulation has been a long-standing issue in Russia. In the 1960s and 1970s,
the net migration losses in rural areas were approximately a million people
annually (Zayonchkovskaya 1999). The Soviet government, concerned about the
shortage of labor in agriculture, responded by investing in social infrastructure
and relocating people to larger villages to prevent further out-migration
(Alekseev et al. 2019; Pallot 1990). The breakup of the Soviet Union in 1991
and the following transformations resulted in a completely new political and
socioeconomic context. With the start of market reforms, agricultural produc-
tion declined and large areas of cultivated lands were abandoned. Farms were
restructured, and the introduction of labor-saving technologies (i.e. increasing
mechanization) reduced agricultural employment (Nefedova 2017).

Concerning the drivers of rural depopulation in post-Soviet Russia and their
links to socialist legacies and the reform process following the demise of the
Soviet Union, opinions vary. Some scholars focus on the effects of the neoliberal
economic model and globalization on population movements in former socia-
list countries and stress the effects of the rising spatial inequality (see, for
example, Golubchikov, Badyina, and Makhrova 2014; Leibert 2013; PoSCoPP
2015). Others tend to explain rural depopulation as the continuation of a long-
term trend that had already started in the socialist period (see, for example,
Alekseev and Safronov 2015; Borodina 2017; Zubarevich 2013).
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This paper aims to contribute to these debates. We start with a review of the
literature addressing rural depopulation from different theoretical perspectives.
We complement this literature review with a statistical analysis of the spatial
patterns and the determinants of the rural population change in Russia during
the transition process from 1991 to 2010. We argue that these patterns and
determinants were changing in response to the market-driven transformation
of the rural economy. We use Tyumen Province in Western Siberia as a case
study. Tyumen Province is a predominantly agricultural region with a single
large city, Tyumen, as its provincial capital. Since the early 2000s, Tyumen has
witnessed particularly rapid economic and population growth, while three-
quarters of the rural settlements in the region have lost population.

Post-Soviet Rural Depopulation through Different Theoretical Lenses

From a long-term historical perspective, rural-urban migration can be seen as
the transfer of labor from primary production to growing urban economies,
reflecting the transition from an agrarian to an industrial society. This transition
is facilitated by the release of labor from agriculture through technological
advances and is seen as an essential component of the modernization process.
This approach is closely related to the ideas of urban transition and urbanization
stages (De Haas 2010; Skeldon 2012; Zelinsky 1971).

Soviet agriculture suffered from low efficiency and high labor intensity. State
subsidies allowed agricultural enterprises to exist even in areas that had unsui-
table biophysical conditions for crop or animal production (Nefedova 2017). In
the early 1990s, when the command economy collapsed and state subsidies
were withdrawn, agricultural productivity declined and agricultural enterprises
were closed in many villages. Subsequently, agriculture became concentrated in
areas with more productive soils and better infrastructures, while land with
lower suitability was used at low intensity or even left uncultivated (loffe,
Nefedova, and Kirsten 2012; Nguyen et al. 2018; Prishchepov et al. 2013). In
total, 39 million hectares of sown area was abandoned in Russia between 1990
and 2010 (Lesiv et al. 2018). Agriculture only started to rebound in the early
2000s, accompanied by farm restructuring and the adoption of labor-saving
technologies, such as more efficient machinery (Nefedova 2017; Rylko and Jolly
2005). Market-oriented large-scale agricultural companies (agroholdings)
replaced the former Soviet collective farms and integrated into national and
global production chains (Bogachev 2015). While large-scale farms increased in
capital intensity but decreased in labor intensity, small, family-run farms
absorbed much of the rural labor pool during the transition process (Swinnen,
Dries, and Macours 2005). The production decline in the 1990s after the collapse
of the Soviet Union led to a dramatic decrease in agricultural employment in
Russia: between 1990 and 2009, the number of formal jobs in agriculture fell by
one-third, mostly since the early 2000s. In particular, farm consolidation and the
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adoption of labor-saving technologies in the 2000s contributed to this decrease
(Kalugina 2012; Nefedova 2017). In the absence of alternative sources of
employment, these changes played a crucial role in accelerating rural out-
migration (Nefedova and Mkrtchyan 2017).

While the old industrial regions and towns have been facing deindustrializa-
tion and job losses since the start of the transition, the ongoing rural-urban
migration has been fueling postindustrial development in large Russian cities.
Modernization theory suggests that, at some later point in time, economic
growth and the subsequent inflow of population will also spread to smaller
centers, for example, through the growth of suburbs and the development of
network cities, such as those seen in Western countries (Nefedova and Treivish
2019).

Path dependency may be one explanation for rural depopulation. Path
dependency focuses on structural constraints that result in a lock-in situation
preventing the regeneration of depopulated regions. Path dependency can
occur because of a feedback loop between migration and natural growth.
Most young and active people trade the countryside for cities (Kashnitsky
2020; Taylor and Martin 2001). The older rural population remains behind,
which in turn, leads to decreasing birth rates and growing mortality and
hence to an additional population decline. For example, in Central Russia,
between 1959 and 1989, the population density in the countryside fell by
more than half (Lukhmanov 2001). None of the regions that lost population in
the late Soviet period experienced population growth after the collapse of the
Soviet Union, while the regions that are growing now were also gaining popula-
tion before 1991 (Borodina 2017).

The links between migration and natural population change are part of the
causal chains that define the cumulative effects of depopulation. These effects
were first described by Myrdal as cumulative causation (Myrdal 1957). The
decline in agricultural employment, for example, can be seen not only as
a cause of rural out-migration but also as a consequence: because of the
selectivity of migration, the number of potential employees in rural areas
drops. This drop in potential employees affects local industries that then leave
the depopulating regions due to the increasing shortfall in qualified labor.
Falling demand for goods and services jeopardizes local trade and service
provision. Local tax income declines in response, contributing to the further
degradation of the social infrastructure. From 2000 to 2010, the number of
schools and hospital beds in Russia decreased by 26% and 20%, respectively,
mostly in rural areas and in shrinking small cities (Zubarevich 2013). Young
people have little motivation to stay in the countryside, as work in agriculture is
becoming less prestigious and provides lower income than urban employment
(Unay-Gailhard et al. 2019). Thus, rural depopulation appears to be a cumulative
process resulting from deepening sociospatial inequalities due to the loss of
human capital through out-migration (Goss and Lindquist 1995).
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The new economic geography complements cumulative causation theory by
stressing the role of agglomeration effects and transport costs as the key determi-
nants of spatial polarization. With falling transport costs, economic activities tend to
concentrate in large cities, where companies take advantage of a larger market,
better suppliers, qualified labor, and knowledge spillovers (Krugman 1991, 1993).
Even a small change in transport costs and the fall of economic parameters below
a critical level can trigger a rapid redistribution of economic activities and population
so that larger cities grow at the expense of smaller cities, even if the difference
between them is initially very small (Krugman 1991). Cumulative causation theory
argues that capitalist development is inevitably marked by deepening spatial
inequalities. Once differential growth has occurred, internal and external economies
of scale deepen it through a vicious cycle of poverty in the periphery and accelerated
growth in the core region (De Haas 2010).

Soviet Russia was a rapidly polarizing and fragmented society. Forced urbaniza-
tion during the Soviet period resulted in Russia’s swift shift from being
a predominantly agrarian country to the “land of great cities” (Harris 1945), where
42% of the urban population resided in cities with a population of at least 500,000
people in 1989, including 8.7 million people in Moscow (Shcherbakova 2010). The
dominance of large cities reflected the centralized government, which focused on
ensuring a sufficient labor supply for heavy industries and the huge areas of
inhospitable, uncultivated wilderness, especially Siberia. Some argue that the coun-
try was “over-industrialized” and “over-urbanized” (Tsenkova 2006). Large-scale
production also dominated the rural economy. Many large villages were home to
state agricultural enterprises but also supported agricultural industries, such as
brickmaking and machinery repair; the commercial sector; public administration;
and social infrastructures, such as schools and kindergartens, post offices, and
cultural amenities. Small villages were treated as “nonprospective” and were often
abandoned (Alekseev et al. 2019), which resulted in a very centralized and hierarch-
ical settlement system. The Soviet plan aimed at smoothing the socioeconomic
differences among regions but eventually produced a space fragmented by admin-
istrative units, i.e. by provinces (“oblasts”) and districts (“rayons”), with distinct
socioeconomic contrasts between administrative and productive centers on the
one hand and ordinary villages on the other (Kagansky 2001). Not surprisingly, with
the transition to a market economy, these contrasts intensified and fostered the
outflow of people from the peripheries. Golubchikov, Badyina, and Makhrova (2014)
argue that the market transition should be seen not as a movement from a “more
socialist” to a “more capitalist” society but as an active process in which socialist
legacies were alienated from their ideological and institutional history and were
embedded in the matrix of capitalist relationships. If a growing spatial inequality is
a distinct feature of the capitalist mode of production, then state socialism prepared
the grounds for it.

A drawback of the theory of cumulative causation lies in the controversy sur-
rounding the pessimistic scenario it draws, where the self-reinforcing cyclical
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mechanisms of polarizing development go on infinitely, which seems unrealistic (De
Haas 2010). The theory overestimates the role of structural constraints, thus denying
the ability of people to change structures and reverse trends. Studies show that the
rise of informal employment and various forms of social innovations, such as private
preschools and local community centers, have helped to mitigate the drop in
employment in the corporate sector and the degradation of the state social infra-
structure in the depopulated countryside in post-Soviet Russia (Averkieva 2012;
Granberg and Satre 2016).

The cumulative causation theory has also been criticized for its deterministic view
of center-periphery relations. The economic problems of the periphery stem not
only from its geographical remoteness from centers or the differences in market
sizes but also from the design of public institutions. Peripheries are socially produced
through unequal power relations and unequal access to development resources
(Kiihn 2015). Neither centers nor peripheries can be seen as static concepts with
naturally given boundaries. Peripheralization stands as a dynamic process that can
be reversed or redirected (Lang 2015).

Peripheralization also means a growing inequality among rural settlements.
The uneven development of agriculture, possible changes in the hierarchy of
central places, and reallocation of economic activities after the breakup of the
Soviet Union affected the willingness of people to stay or to move and pro-
duced perceptible spatial patterns of population change in the countryside.
Investigating these patterns, understanding why some rural settlements were
losing population while others were not, is key for understanding the driving
forces behind depopulation in general.

Most studies stress that the rural population dynamics in postsocialist Russia
have been largely determined by 1) the initial size of settlements, with larger
villages having a larger “market potential” and hence more stable population
numbers; 2) the bioclimatic conditions, with settlements in areas with
a favorable climate and fertile soil having better opportunities in the market
economy to specialize in agriculture and increase production efficiency; and 3)
the accessibility to cities, with periurban settlements being able to leverage their
access to cities’ superior labor markets, wages, education, and services (see, for
example, Gunko and Glezer 2015; loffe and Nefedova 1999; Karachurina and
Mkrtchyan 2016). This paper aims to broaden current knowledge by addressing
the evolution of the spatial patterns and determinants of rural depopulation under
the political and socioeconomic transformations that have occurred since 1990.

Materials and Methods
Study Area

The majority of research on rural depopulation in Russia addresses the regions
in the European part of the country, especially the non-Chernozem regions
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whose demographics, starting from the 19 century, have been strongly influ-
enced by the growth of Moscow and Saint Petersburg. Here, we focus on
Tyumen Province, which is a more peripheral and less urbanized area that has
experienced significant population outflow from the countryside since the mid-
20" century.

Tyumen Province is located to the east of the Ural Mountains in Asian Russia
and covers 160,000 km? (Figure 1). In comparison with European countries, this
area roughly corresponds to the combined area of the Czech Republic and
Austria, which have a combined population of 20 million people, while the
population of Tyumen Province in 2020 was 1.5 million people. The region has
1,200 settlements, which are organized into 22 municipal districts (“rayons”),
with three main urban centers: the provincial capital Tyumen (807,000 inhabi-
tants in 2020), Tobolsk (102,000 inhabitants), and Ishim (64,000 inhabitants)
(Figure 1). Half a million people (33% of the provincial population) reside in rural
areas.

The region has historically been dominated by agriculture. The southern
districts of this region are located in forest-steppe and pretaiga (hemiboreal
forests) ecozones (see Figure 1) and form part of the Western Siberian grain belt

Taiga
Hemiboreal forests
Forest steppe

o Cities and rayon centres
e Settlements

Population, 1000 (2010)

Ishim « o ...

1 5 20 100 500

— Major roads

C — — Railway
0 50 100km

Figure 1. Ecozones (Olson et al. 2001), rivers, settlements, and major transport routes in the
study area. Notes: Cities and rayon centers are marked with open circles. The railway connecting
Tyumen and Ishim is part of the Trans-Siberian Railroad.
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(Kdhling, Broll, and Trautz 2016). In the northern forest areas, agriculture has
been dominated by cattle farming. Since the 1960s, the development of oil and
gas production in the northern parts of Western Siberia' fostered the growth of
the capital city Tyumen, which became a home for industries and services
supportive of the fossil fuel industry.

In the late Soviet period, the rural population of Tyumen Province decreased
from 600,000 in 1959 to 500,000 in 1989 (Tyumenstat 1983). This decrease was
accompanied by a sharp decline in the number of settlements, especially in the
northern forested areas that were dominated by small riverine villages with no
more than a hundred inhabitants. Between 1971 and 1991, 340 villages (one-
fifth of all rural settlements) were abandoned (Tyumenstat 1983, 1991). People
mainly moved to nearby larger villages and to urban-type settlements
(“poselki”), which served as local administrative centers and received govern-
ment investments.

The post-Soviet population dynamics in the region largely followed the
pattern observed in other regions of Russia. The first years of the transition
witnessed a reverse in the population trends caused by the deindustrialization
and in-migration of ethnic Russians from other Soviet republics after the
demise of the Soviet Union (Heleniak 1999; loffe and Nefedova 1999).
However, the rural population decline resumed after 1995 (Figure 2). By
2010, 969 (74%) of the 1,305 settlements that existed in Tyumen Province in
1990 had experienced a population decrease, while 84 villages had been fully
abandoned. Of the 1,203 remaining settlements, 412 (32%) had fewer than
100 inhabitants.

Since the mid-2000s, Tyumen has witnessed rapid economic growth due to
increasing oil prices and tax incomes. In response, the population of Tyumen
city increased by 1.6 times between 2004 and 2020.

Investigating Spatial Patterns of Rural Population Dynamics and their
Determinants

To investigate the patterns of the rural population dynamics in Tyumen
Province, we used data from the Russia-wide population censuses of 2002 and
2010 (Rosstat 2013) and from regional statistical committee bulletins (1990). We
labeled the periods between the censuses as the early (1990 to 2002) and late
(2002 to 2010) transition periods. We mapped the population changes in
individual settlements for each of the two periods and then compared the
hotspots of population increases and declines.

To define the role of agriculture in determining rural population dynamics,
we analyzed the structural changes in agricultural production in Tyumen
Province after the breakup of the Soviet Union and compared the data on
formal agricultural employment from the 2006 national agricultural census
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Figure 2. Total population of Tyumen Province, 1981-2018. Notes: “Rural” and “urban” are
defined as in official Russian statistics from Rosstat documents. The gray shading marks the
study period. The sharp changes in 1991, 2004, 2009, and 2014 reflect the administrative
reorganization of settlements.

(Tyumenstat 2008) with the population dynamics in municipal districts (rayons)
between 2002 and 2010 (Tyumenstat 2020).

To study the determinants of depopulation, we modeled population changes
in individual settlements as a function of 1) the size of the settlement and 2) its
location relative to the provincial capital and to the rayon administrative center
in a linear mixed-effects regression framework. The proportion of the settle-
ment’s initial population at the end of the respective period served as the
dependent variable. The covariates were the log of the initial population and
the shortest road distances (in kilometers) to Tyumen and to the rayon center.
The distances were calculated using the OpenStreetMap road network
(OpenStreetMap contributors 2018). The observations beyond three median
absolute deviations (median(|X-median(X)|) were treated as outliers and
excluded from the analysis (113 observations or 4.4% of the total); these were
very small villages where changes of a few people produced large percentage
values. We also excluded settlements that lost their official status as a result of
administrative changes (13 observations or 0.5% of the total). We used “rayons”
(districts) as a grouping variable so that we could distinguish the effects of the
inter-rayon differences from the effects of village size and location. We tested
models with random intercepts (in which the rayons differed in average popula-
tion changes) and models with both random intercepts and random slopes (in
which the rayons differed in average population changes and in the effects of
accessibility and size). To compare the fit of the models, we used the Akaike
information criterion (AIC). We built separate models for each study period
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(1990 to 2002 and 2002 to 2010) to examine how the effect sizes of the
determinants changed over time.

All the analyzes were conducted in R (R Core Team 2018). The models were
fitted using the package Ime4 (Bates et al. 2015), and plots were created with
ggplot2 (Wickham 2016). Table A1 in the Appendix contains the descriptive
statistics for the dependent and independent variables.

Results
Spatial Patterns of Rural Population Dynamics

We found a clear spatial division between growing and shrinking settlements,
albeit with pronounced differences, in the early and late transition periods
(Figure 3). In the 1990s, the overall picture of the population dynamics was
highly diverse. There were rapidly shrinking settlements but also rapidly grow-
ing settlements. In contrast to the Soviet period, the population dynamics we
observed went against the center-periphery logic in many cases, with adminis-
trative centers losing people and neighboring villages growing in size. Overall,
927 (71%) of 1,305 settlements (including cities) were shrinking. The hotspots
for rural population growth were historically established agricultural regions
near the cities of Tyumen and Ishim and along the Trans-Siberian Railroad (cf.
Figure 1). The taiga part of the region was largely losing people, with the
exception of villages with an ethnically non-Russian population.?

From 2002 to 2010, the number of shrinking settlements increased to 975
(76%) out of 1,273, while the spatial patterns of population growth and decline

1990-2002 2002-2010
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Figure 3. Patterns of population change in Tyumen Province (the circle size indicates the initial
size of the population, while the colors signal changes in population).
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changed profoundly: the rural population increasingly concentrated in the
cities’ surrounding settlements, especially around the provincial capital. The
hotspots for rural population growth in established agricultural regions from
the previous period shrank or disappeared. Most of the settlements beyond the
metropolitan areas, except for the administrative centers of the rayons, lost
population. Thus, although depopulation prevailed in most of the province
during both the early and late transition periods, the spatial patterns of the
population dynamics differed significantly.

The Role of Agriculture in Driving Rural Population Dynamics

The start of the market reforms was followed by a decline in agricultural
production. Many of the crop-growing enterprises persisted after the breakup
of the Soviet Union in different organizational forms (Griewald 2018), while the
sown area across the province decreased by approximately 35% between 1990
and 2015, largely in the northern forest areas and in the south, which had wet
soils that were difficult to access and work (Nguyen et al. 2018; Sheludkov 2019).
The fall of the numbers of cattle reached 70% of the 1990 number in 2005-2010
(see Figure A3 in the Appendix). The decline in cattle primarily affected the
corporate sector so that by the early 2000s, half the livestock in the region were
in private households (see Figure A4 in the Appendix).

The transition has widened the gap between the more- and less-
agriculturally prosperous rayons. According to the first post-Soviet agricultural
census in 2006, agricultural companies and commercially oriented family farms
provided 44,000 jobs and employed 11% of the working-age population in the
rural districts of Tyumen Province. A total of 34,500 people were directly
involved in agricultural production activities; among them, 7,000 and 4,200
people were in the Tyumen and Ishim rayons, respectively (Figure 4).

The rayons with more agricultural employment in 2006 correspond to the
areas of rural population growth during the first post-Soviet decade (cf. Figure
3). However, a comparison between the proportions of the working-age popu-
lation involved in production in agricultural enterprises and commercially
oriented family farms in 2006 and the changes in population numbers in the
rayons from 2002 to 2010 revealed no significant relationship (Spearman’s rho:
Z = -1.167, p-value = 0.26). These results suggest that by the mid-2000s, the
decline in agricultural employment was strong enough for agriculture to lose its
power to shaped rural population dynamics, at least at the level of rayons. In the
following ten years, the decline in formal employment continued, so by 2016,
the number of people working for agricultural companies and commercial
family farms in Tyumen Province had fallen to 22,500, from approximately
70,000 in 1990 (Belonozhko 1998; Tyumenstat 2019).
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Figure 4. Number of people (a) and share of the working-age population (b) involved in
agrarian production in agricultural enterprises and commercially oriented family farms in 2006.

The Effects of Settlement Size and Geographical Remoteness on Population
Dynamics

The regression results show that the initial size of a settlement has a strong
positive effect on its population dynamics: the larger the village, the lower the
probability that it lost people. The effect did not change from the early to the
late transition period (Table 1). The dynamics of population change in individual
settlements was increasingly dependent on the geographical position relative
to the provincial capital and rayon administrative centers.

From 1990 to 2002, the village population decreased by 0.07% and by 1.01%
for every 10 km away from Tyumen and from the rayon center (Table 1). The
compound effect of accessibility to cities and rayon centers showed a wave-like
development with overlapping ups and downs (Figure 5). The increasing dis-
tance from Tyumen was compensated for by proximity to other cities or to

Table 1. Results of the linear mixed-effects model with the percent of the
initial population at the end of the period as the dependent variable.
Regression coefficients

1990-2002 2002-2010
Initial population (log) 7.18 (0.53) 7.85 (0.44)
Distance to Tyumen (10 km) —0.07 (0.14) —0.39 (0.13)
Distance to rayon center (10 km) —-1.01 (0.66) -1.38 (0.61)
Constant 89.9 (5.86) 100.7 (4.69)
Observations 1,247 1,221
Root mean square deviation (RMSD) 26.0 215
R 0.15 0.26
R, 0.28 0.37

Notes: Standard errors are in parentheses. R””m (marginal R?) represents the variance
explained by the fixed effects, and ch (conditional R?) is interpreted as the variance
explained by the entire model, i.e. by both fixed and random effects.
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Figure 5. Population change in individual settlements plotted as a function of distance to the
regional capital. Notes: Cities and rayon centers are plotted as open circles. The trend lines were
created by smoothing the raw data with the LOESS method.

rayon centers. Settlements that were peripheral at both the regional and rayon
levels experienced the strongest depopulation.

For the period from 2002 to 2010, for every 10 km further from Tyumen and
the rayon center, the population declined by 0.39% and 1.38%, respectively.
These figures are 5.6 and 1.4 times greater than the declines in the first inter-
censal period (cf. Table 1). The explanatory power was greater for the second
period model (first period: marginal R = 0.26, second period: marginal
R’ = 0.15), mainly because of the stronger dependence of the population
dynamics on the transport accessibility to cities and rayon centers. The accuracy
(predictive power) was also higher for the second period than for the first period
(first period: root mean square deviation = 26, second period: root mean square
deviation = 21.5).2

Discussion

Our results demonstrate how against the background of the decreasing agri-
cultural employment in the first two post-Soviet decades, the population
dynamics in towns and villages of Tyumen Province were increasingly condi-
tioned by transport accessibility to major markets. We argue that the changing
spatiotemporal patterns of rural population dynamics reflect the penetration of
capitalist economic relations into the Russian countryside.
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The emergence of market forces first advantaged areas with better agricul-
tural conditions, so in the early period (1990-2002), pockets of rural population
growth were observed in the old agricultural regions in the west and southeast
of Tyumen Province as well as around its cities and along major routes. This is
unlike the situation during the Soviet period, when the population dynamics in
the countryside were mostly determined by the administrative status of the
settlements.

With the involvement of remote rural areas in regional and national markets,
cheaper and often higher-quality goods that are produced in cities displaced
local manufacturers in rural areas (Lasanta et al. 2017; Wiggins and Proctor
2001). It took a decade in Russia for the new institutional settings, novel agents,
and altered market conditions to affect agricultural employment while provid-
ing new jobs in cities. The new economic strategies, technologies, and organi-
zational forms spread toward the countryside with new market-oriented agents,
such as agroholdings. These agents were very different from the former Soviet
enterprises in terms of resources, strategies, and social responsibility; they
facilitated the adoption of labor-saving technologies (Fadeeva 2015; Nefedova
2017; Nikulin 2010). As our findings show, agriculture in the 2000s was no longer
able to provide rural areas with the formal employment opportunities that were
needed to halt population decline. In this period (2002-2010), large-scale
depopulation became evident in most of the countryside beyond the metropo-
litan areas, except in the largest settlements. The population dynamics in
individual villages have become increasingly determined by their geographical
position relative to larger markets. As we observe, transport accessibility to cities
and to rayon centers became increasingly paramount for explaining the pat-
terns of rural population change. This situation leaves little hope for remote and
smaller villages and towns that will likely continue to shrink and also fore-
grounds the Soviet legacies since the administrative hierarchy of rural settle-
ments (and accordingly, their population size), the centralized governance, the
location of social services and enterprises, and the transport accessibility of the
villages trace back to the socialist period.

Tyumen Province is a wealthy region by Russian standards, and its gross
domestic product per capita is in the top 10 among all Russian provinces. The
high tax incomes from oil and gas production provide the Tyumen government
with the resources to maintain social infrastructure in the countryside and
support agricultural development. At the same time, the rapid development
of the urban economy makes the provincial capital more attractive to migrants
from rural areas. In other regions with different budget resources, natural
resources, and population densities, the demographic changes and their deter-
minants might be very different from the results we obtained for Tyumen
Province. Nevertheless, our findings reveal trends that are common for the
market-driven transformation of the countryside in Russia, as the structural
changes of the post-Soviet era had a similar shape in most of the regions.
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The outflow of people from rural areas is a major challenge for regional
policies and planning in Russia, which still strongly relies on the practices of
the Soviet period and requires new approaches to deal with depopulation
(Batunova and Gunko 2018; Kinossian 2013). In neoclassical economics,
migration is seen as an adjustment mechanism that helps to smooth dispa-
rities among regions (Hazans 2003). In times of economic restructuring —
when existing jobs are lost and new sectors and companies emerge - reallo-
cation of labor facilitates economic development and results in a new equili-
brium (Greenaway, Upward, and Wright 2000; Martynovich and Lundquist
2016; Pastore 2012). However, continuous out-migration from a region can
trigger a chain of undesired changes. The loss of qualified workers and
consumers undermines local economies. Reduced budgets through lower
local tax revenue jeopardize the provision of social infrastructure and public
services (Naumann and Reichert-Schick 2013; Zubarevich 2013).
Depopulation also involves the loss of cultural landscapes and is often
associated with a loss of biodiversity and ecosystem functions, including in
our study area (Kamp et al. 2018). Governments need to be sensitive to the
observed population dynamics and find strategies that balance negative and
positive consequences and are directed toward raising the opportunities in
the countryside.

Due to a lack of data, we were not able to account for informal agricul-
tural employment, which has arguably mitigated the drop in employment in
the commercial sector and provided crucial livelihood contributions when
formal jobs were absent. As no statistics exist on informal agricultural
employment, which is mainly small-scale and partly subsistence-oriented,
incorporating informal agriculture necessitates self-collected primary data,
which was beyond the scope of this research. Nevertheless, we believe that
promoting small-scale family farming is one way of dealing with rural
depopulation along with the development of forestry, tourism, and other
industries that are based on immobile production factors or resources
(Wiggins and Proctor 2001). In sum, our results shed light on the funda-
mental population changes in Russia’s countryside and call for an increasing
sensitivity of the national and regional governments to these spatial and
temporal population dynamics. Only then can governments formulate well-
targeted policies that foster the opportunities inherent in population
changes and avoid their negative side effects for local economies and the
provision of social services.

Notes

1. Khanty-Mansiysk and Yamalo-Nenets autonomous districts.
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2. Siberian Tatars are the native population of Tyumen Province. They live in remote
villages in the northern forest rayons and are engaged in traditional economic activities
such as fishing and wild berry picking.

3. Figures A1, A2.1, A2.2, and A2.3 in the supplementary material show the actual and
predicted values of population dynamics relative to the distance to Tyumen and rayon
centers.
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Appendix A

Table A1. Descriptive statistics on variables for the linear mixed effects regression with rayon as
a grouping variable.

Variable Period Min  1Q Mean Median 3Q Max sd n
% of initial population at end of  1990-2002 0.0 709 828 87.1 100.0 1534 30.1 1247
period 2002-2010 0.0 714 812 86.0 97.9 1429 269 1221
Initial population 1990-2002 1 83 1048 184 452 487,000 14,259 1247
2002-2010 3 69 1070 169 426 552,755 16,210 1221
Distance to Tyumen (km) 1990-2002 0.0 1484 2513 2669 3450 5956 1239 1247

2002-2010 0.0 146.2 251.2 266.5 3485 6172 1256 1221
Distance to rayon center (km) 1990-2002 0.0 189 35.1 312 460 2819 254 1247
2002-2010 0.0 194 314 35.0 46.2  278.1 23.8 1221

Notes: Outliers have been removed. 1Q — first quartile, 3Q - third quartile, sd — standard deviation, n — number of
observations.
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Figure A1. Actual and predicted values (RIRS model) against distance to Tyumen. Notes: Actual
values are marked with gray points. Predicted values for different rayons are marked with
colored circles. RIRS — random intercept and random slope model.
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Figure A2.1. Actual and predicted (RIRS model) values against distance to rayon centers. Notes:
Actual values are marked with gray points. Predicted values for different rayons are marked
with colored circles.
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Figure A3. Agricultural dynamics in Tyumen province in 1990-2010.
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Figure A4. Structural changes in cattle farming in Tyumen province in 1990-2010. Notes:
“Corporate” refers to agricultural enterprises, “peasant” refers to commercially oriented family

farms (“krest’yansko-fermerskie khozyaistva”), and “household” refers to private small-scale
farming (“lichnye podsobnye khozyaistva”).





