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Inter-voivodship migration in Poland in the 2000-2020
period based on Markov chain analysis
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Abstract

The paper presents the scale and directions of inter-voivodship migration in Poland in se-
lected years of the 2000-2020 period. The study focused on permanent residence migration
and aimed to identify areas of migration attractiveness and migration catchment voivod-
ships. To study the stochastic nature of these migrations, a Markov chain model was used,
in which the states were voivodships. An important aspect of the study involved determining
the properties of the transition probability matrix as well as stationary probability in order to
characterise the mechanism of inter-voivodship migrations in the years 2000, 2010 and 2020.
Data obtained from Statistics Poland were used in the analysis. The transition probability
matrix showed that the states were connected and irreducible to each other, while the sta-
tionary probability of migration to Dolnoddskie, Matopolskie, Pomorskie, and Wielkopol-

skie voivodships increased in 2020 compared to 2000. The analysis of the mechanism of
migration in the years 2000, 2010, 2020 indicated that Mazowieckie Voivodship was still the
main destination for migrants, with the highest stationary probability reaching 0.18 in 2010.

Key words: inter-voivodship migration, Markov chain, random transition count, transition
probability matrix, stationary probability, mechanism of migration.

1. Introduction

Migration, after births and deaths, is the third basic factor influencing the population
dynamics of an area. Its importance in influencing population growth and decline and
in modifying the demographic characteristics of areas of origin and destination has long
been obvious and recognised. The measurement and analysis of migration are important in
preparing population estimates and projections for a nation or part of a nation.

The issue of the migration phenomenon is very broad (foreign migration, internal migra-
tion) and concerns every spatial scale, starting from the national scale, through the regional
(provincial) level, other selected functional administrative units, up to complex settlement
systems (Sleszyniski et al. 2018). In addition, it deals with explaining the reasons for the
variation in migration volumes. Certainly, many factors influence the intensity and direc-
tion of migration flows. One of them is the pace of socio-economic development of a given
region, employment opportunities, housing or land prices, cost of living, availability of in-
frastructure, to a large extent family ties, and the age of migrants.
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The topic of internal migration for permanent residence in Poland has been addressed
in several works. Pietrzak (2013) described inter-regional migration using a gravity model.
Roszko (2018) found a strong relationship between the standard of living of residents ex-
pressed by Gross Domestic Product per capita and the number of incoming new residents
and the balance of interprovincial migration. Several works have addressed internal mi-
gration in a specific province: Rosner (2014), Ilnicki (2020), Jézefowicz (2020), Katuza-
Kopias (2021), Ilnicki (2021).

To investigate the stochastic nature of inter-regional migration in Poland in the period
2000-2020, a Markov chain model was used. Markov chains describe many real-world pro-
cesses, and they are used in many different fields such as physics, geography, chemistry,
biology, medicine, music, economics and finance, game theory, sports, and more. Many
examples of their application can be found in the literature, see for example: Clark (1960),
Marble (1967), losifescu (2007), Privault (2018). Collins (1972) used Markov chains in
forecasting industrial migration, while Berry (1971) in outlined a short-term model of neigh-
bourhood turnover, Bourne (1976) suggested this method to monitor changes in Toronto’s
spatial structure, Azizah (2019) applied Markov chain to forecast rainfall data and Chu
(2020) used a Markov chain model to forecast future land use change, Barra (2020) to count
and model migraine attacks and Romeu (2020) to analyse covid-19 survival.

Markov chain models are useful and convenient tools for describing and analysing the
nature of dynamic changes of a phenomenon or process of interest. They are an important
tool for geographers who deal with mobility problems. These can be movements from one
place to another, as well as movements from one state to another. State can be defined in
different ways, it can refer to a class of provinces, municipalities, city size or income or
type of land use or some other variable. They can also be used to forecast future changes:
Sempewo (2016), Rahimipour (2018).

One of the applications of Markov chains is their use in migration studies, mainly to
determine the dominant direction or rate of change, as well as the development of a system,
for example, an urban system. Thanks to Markov chains we can determine which cities,
provinces, or other territorial units have a tendency to increase in population and which to
decrease. The study takes into account permanent migration movements between provinces
to analyse the changes taking place.

In order to analyse the changes taking place in the years 2000-2020, the migration
movements for permanent residence taking place between provinces were taken into ac-
count, and the probability matrices of the transition between states and the corresponding
stationary distributions were determined. The empirical material used in the study was data
from the Local Data Bank of Statistics Poland concerning the inflow and outflow of the
population in individual voivodships. They allowed measuring the migration volume with
the Markov chain model. It should be emphasised that data from public statistics do not
allow for a reliable assessment of the migration situation in Poland. It results mainly from
the fact that they are based on registration data, thus they do not register real permanent
migration, which is not connected with checking out or registering. Despite the continu-
ous improvement of current migration statistics both in terms of data collection methods
and compilation techniques, some authors are critical of their quality (e.g. Jonczy 2014;
Sleszyiiski 2005, 2011). Theoretically, the number of previous and current places of regis-
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tration for migrants should be equal, but in practice, the differences can be significant. The
largest underestimation of internal migration concerns large cities and their suburban zones,
as a large part of the inflow remains unregistered, Korcelii (1997). Although the source of
information on migration is not perfect, it should be emphasised that data from registration
registers, due to their continuity and updating, form the basis of migration reporting.

2. Migration between voivodships in Poland in dynamic terms

The last two decades have seen a decrease in the size of internal migration in Poland.
Between 2000 and 2020, on average, the number of inter-regional migrations decreased by
about 0.5% from year to year, (the calculated geometric mean value for 2000-2020 was
0.995). In spatial terms, the effect of these movements is the migration balance.

Table 1: Internal migration by voivodships

‘ Net migration H Net migration per 1000 people H Index of migration attractiveness

voivodships ‘ 2000 ‘ 2010 ‘ 2020 H 2000 ‘ 2010 ‘ 2020 H 2000 ‘ 2010 ‘ 2020
Dolnoslaskie -573 1579 3295 -0,2 0,54 1,14 -0,04 0,1 0,22
Kujawsko-pomorskie -407 -1443 -2112 -0,2 -0,69 -1,02 -0,04 -0,14 -0,21
Lubelskie -2969 -4867 -4685 -1,35 -2,23 -2,23 -0,27 -0,41 -0,43
Lubuskie -440 -474 -842 -0,44 -0,46 -0,83 -0,06 -0,07 -0,14
Eédzkie -1107 -1757 -1812 -0,42 -0,69 -0,74 -0,09 -0,15 -0,19
Matopolskie 2376 3673 3412 0,74 1,1 1 0,16 0,24 0,23
Mazowieckie 8825 12687 10448 1,73 2,41 1,92 0,32 0,4 0,38
Opolskie -88 -671 -747 -0,08 -0,66 -0,76 -0,01 -0,1 -0,13
Podkarpackie -1730 -1973 -2226 -0,82 -0,93 -1,05 -0,2 -0,22 -0,25
Podlaskie -1255 -1616 -1702 -1,04 -1,34 -1,45 -0,19 -0,26 -0,31
Pomorskie 1651 2749 3825 0,76 1,21 1,63 0,14 0,22 0,3

Slaskie -1652 -3194 -3342 -0,35 -0,69 -0,74 -0,07 -0,16 -0,2

Swigtokrzyskie -2061 -2567 -2143 -1,58 -2 -1,74 -0,23 -0,31 -0,31
‘Warminsko-Mazurskie || -2002 -2721 -2113 -1.4 -1,87 -1,49 -0,18 -0,26 -0,23
Wielkopolskie 1595 1706 1491 0,48 0,5 0,43 0,11 0,12 0,11

Zachodniopomorskie -163 -1111 -747 -0,1 -0,64 -0,44 -0,01 -0,11 -0,09

Source: Authors’ own calculations.

Most of the voivodships in Poland were characterized by a negative balance of inter-
voivodship movements. In 2000, 12 voivodships had negative migration balances. The
regions with the lowest urbanisation level - Swietokrzyskie and Lubelskie - had relatively
the largest population migration losses exceeding 2,000 people (Table 1). The largest pos-
itive net migration volumes occurred in the Mazowieckie, Pomorskie, Wielkopolskie, and
Matopolskie voivodships. In subsequent years, DolnoSlaskie joined the group of voivod-
ships with a positive migration balance. The regions characterized by permanent migration
losses of the population were traditionally the areas of eastern and north-eastern Poland,
which are mostly poorly urbanised agricultural areas. Relating migration balances to the
population in individual voivodships, it turns out that in 2000, only in one region out of four
with positive inter-voivodship migration balances, there was a migration increase exceeding
1 person per 1000 population (Table 1).

As regards the intensity of the migration loss of inhabitants, the northeastern voivodships
had relatively the largest negative balances: Warminisko-Mazurskie (-1.4 persons per 1,000
inhabitants) and Swigtokrzyskie (-1.58). Over the years, there was a clear advantage in the
size of positive migration balances (both in absolute and relative terms) of the Mazowieckie
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voivodship over other regions with higher inflows than outflows. Similarly, in the case
of voivodships characterized by negative migration balances, in the subsequent years the
migration loss of inhabitants assumed (in most regions) greater dimensions than in 2000. It
should be noted, however, that - when assessing the size of migration - it is worth relating
the size of migration balances to the overall migration turnover (inflow and outflow), as the
same values of migration balances may be the result of a large inflow and outflow on the
one hand or a much smaller size of these components (Obraniak 2007). As a measure of
migration attractiveness (in demographic literature, the name "migration efficiency index"
is also used), an index representing the ratio of migration balance to migration turnover was
adopted (Table 1). Due to its construction and ease of interpretation, it is a quite commonly
used measure (Potrykowska, Sleszyﬁski 1999; Obraniak 2007; Katluza-Kopias 2021). The
calculated values of the index for 2000 indicate that the Mazowieckie voivodship was the
most attractive in terms of migration (Table 1). The following places were occupied by
agglomeration voivodships: Matopolskie, Pomorskie, Wielkopolskie. The list was closed
by the voivodships of north-eastern, eastern, and central Poland - Lubelskie, Podlaskie,
Warminsko-Mazurskie, Podkarpackie, and gwietokrzyskie.

3. Mathematical model description and calculations

3.1. Markov chain model.

Let n and & be elements of N, such that n > 1 and k > 1. Define S = {1,...,k}. Consider
a sequence of random variables {X;,Xa,...,X,} such that

pij=PXgp1=jlXa=1)=PXgp1 =j|lXi=i1, X0 =12, ..., Xg=1)

is independent of d for all i, j € S. Then, the sequence {X;,X>,...,X,} is a first-order
Markov chain with state space S and transition probabilities p;; for i, j € S.

The process starts in one of the states and moves successively from one state to another.
Each move is called a step. If the chain is currently in state i, then it moves to state j at
the next step with a probability denoted by p;;, and this probability does not depend upon
which state the chain was in before the current state.

The transition probability matrix P = [p; j]i7j cg Of finite Markov chains, is defined as follows:

pi1 P12 ... Dl
b2 pn ... Pu

P= ) - . (1)
Pkl Pk2  --- Dkk

Since the elements of row i of this matrix represent the conditional probabilities for all
possible state changes from state i, they must satisfy

k
Vw’es pij =0, pij = 1foreachieS. 2)
=1

j=
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A square matrix for which all elements are non-negative and the sum of the elements
in each row is 1 is called a stochastic matrix. It follows from this definition that a Markov
chain with known probability distribution of the initial state is completely characterized by
a k x k matrix containing the transition probabilities p;;.

Transition probability matrix P shows transition probabilities from one state to another
in one step of Markov chain. Transition probabilities from state i to state j in n steps is
noted as

P = P(Xgsn = jlXg=1) fori,j €S, andd,n e N. 3)

Transition probability matrix in 7 steps is P".

Throughout the paper we are dealing with a random transition count matrix M, which is
defined in the usual way as

mii mi2 . Mg
mpy mp ... My

M= : . s “)
nmyq nyn e My

where m;; denotes number of transitions from state i to state j, where i,j € S.
k k k
Let Zj:] mi; =m;, Zi:l mij =m and Zi,j:l mij=m..
Then,

Table 2: Random transition count

States 1 2 ... k Total
1 mi miy2 ... mij mi.
2 nmjp1 mpp e Moy my.
k nyq nyy . My niy.
m mp» . m m..

We are interested in the estimation of the elements p;; of matrix P; we denote them by
Dij-

Using the maximum likelihood estimation method (Bhat and Miller, 2002; Billingsley,
1961) we obtain an estimate of the matrix P and denote it as

P:[ﬁij},whereﬁij:% foreach i,je{l,... k}. (5)

i.
3.2. Markov chain’s state space and calculations of migration

In our Markov chain model the states are voivodships. For the convenience of the reader
we denote voivodships respectively 1,2,...,16 and we give this below.
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Table 3: States and corresponding voivodships

States voivodships
1 Dolnoslaskie
2 Kujawsko-Pomorskie
3 Lubelskie
4 Lubuskie
5 Lo6dzkie
6 Matopolskie
7 Mazowieckie
8 Opolskie
9 Podkarpackie
10 Podlaskie
11 Pomorskie
12 Slaskie
13 Swigtokrzyskie
14 Warminsko-Mazurskie
15 Wielkopolskie
16 Zachodniopomorskie

In this way we obtain the state space S = {1,2,...,16}.

Input data were obtained from Statistics Poland. They are available in the Local Data
Bank (BDL) and the Demography database. Data on migration volumes are presented in
a matrix system. The matrix shows the internal migration of the population for permanent
residence by voivodship of previous and current place of residence. The elements m;;, i, j €
S, of the matrix M;, i = 1,2,3, denote the number of migrants who emigrated and stayed
in another voivodship in Poland, respectively in the years 2000, 2010, 2020. Migrants are
people who changed their place of permanent residence and moved to another province.

Based on the input data M;, i = 1,2, 3, after applying the maximum likelihood estimation
defined by formula (5), we obtain an estimate of the probability of migration from i- th
province to j-th province. In this way, the transition probability matrices P, P>, P3 for
migration in Poland were determined for the years 2000, 2010, and 2020, respectively.

3.3. Test for first-order Markov chain

In this section, we will check whether the transition probability matrix for migration
in 2000, 2010, and 2020 satisfies the assumption of a first-order Markov chain. To check
the validity of the Markov chain model, the chi-square test of goodness of fit is used. The
hypothesis to be tested is the null hypothesis that the collected observations are independent
of the alternative hypothesis that the observed process is a first-order Markov chain. The
hypothesis is Ho : P = Py, where Py has identical rows under the assumption of indepen-
dence. The y? statistic to test independence against the first order Markov Chain (Bhat and
Miller, 2002; Billingsley, 1961) is calculated from the following relationship:



STATISTICS IN TRANSITION new series, March 2024 99

with the degrees of freedom (k — 1)? — d, where d is number of zero cells. For the input
data, y? statistics were determined as well as Cramer’s association coefficient. The results
are given below:

Table 4: )(2 test of independence for data migration in 2000, 2010, 2020

Migration data x? statistic | p-value | Cramer’s V
2000 82103 <0.0000 0.234
2010 850064 <0.0000 0.238
2020 85425 <0.0000 0.251

Source: Authors’ own calculations.

It follows from Table 4, that the assumption of independence can be rejected (p-value<
0.0000). Based on these results, it can be concluded that modelling the data as a first-order
Markov chain is reasonable.

3.4. Stationary distribution

As we progress through time, the probability of being in certain states more likely than
others. Over the long run, the distribution will reach equilibrium with an associated prob-
ability of being in each state. This is known as the stationary distribution. A stationary
distribution 7 is a vector whose entries are non-negative and sum to 1, is unchanged by the
operation of transition matrix P on it, so it satisfied (Bhat 2002),

7'[/22717,'~p,'j and VjeS 7'[/20, Zﬂj:]-
i€S J

In the matrix notation, it can be written as
n=mn-Pfori=1,23,

where 7 is some distribution, which is a row vector with the number of columns equal to
the states in the state space S and P;, i = 1,2, 3, is the transition probability matrix.

The stationary probability can also be found from limiting transition probability matrix

lim p"

nseo LT -

Comparison of stationary distribution between the years 2000, 2010, 2020 for individual
voivodships is presented in Figure 1.
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Figure 1: Comparison of stationary inter-voivodship migration distributions in Poland in
2000, 2010, 2020

Table 5: Stationary probability &

Transition matrix m b5} 3 T4 5 T b7k b3 Ty o T T2 T3 T4 5 e
Py 0.07 006 004 004 006 007 0.16 0.03 0.03 003 007 0.1 004 005 008 0.06
P, 0.08 005 004 004 006 0.08 0.18 0.03 0.04 0.03 0.08 009 003 005 008 0.05
P3 0.1 0.05 0.04 0.04 005 008 0.17 003 004 003 0.09 0.08 0.03 0.05 0.09 0.05

Source: Authors’ own calculations.

Figure 1 and Table 5 - the results of the analysis of stationary probability show that
the variation for the following provinces: Dolnoslaskie, Mazowieckie, Pomorskie, Slaskie
is greater compared to the remaining provinces, for which the stationary distributions are
differentiated, but the changes are relatively small. The values of stationary probabilities
indicate that the probability of migration to L.6dzkie decreased from 0.062 in 2000 to 0.05 in
2020, while for Slaskie from 0.103 to 0.077. On the other hand, the probability of migration
to DolnoSlaskie increased from 0.07 to 0.095, for the Pomorskie voivodship from 0.069 to
0.089, analogically, for the Podkarpackie and Wielkopolskie voivodships, the probabilities
increased, although to a smaller extent. Based on these results, one may conclude that the
Mazowieckie voivodship will continue to be the main direction of migration in the future.
However, it is worth noting that in 2020 the probability of migration to the Mazowieckie
voivodship decreased in comparison to 2010.
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3.5. Mechanism of the inter-voivodship migration in Poland

In order to characterize the mechanism of interprovincial migration in Poland, one
should first estimate the transition probability matrix using the procedure given in Bhat
and Miller (2002) and Miall (1973) as follows:

0 _my  _m3 M
m.—my m.—myp 7T om.—m]
_my 0 _m3 _my
m. —m3 m,—my 7T m. —m3
PO = (6)
m m m
. 2 i .0

m. —mjg m. —mj m. —mjg

To analyze the mechanism of the inter-voivodship migration in Poland, we find the
estimated transition probability matrix P by formula (6) and using My, M>, Mj - data from
Statistics Poland for the 2000, 2010, 2020, respectively. The results of these calculations
are presented, as an example, only for the matrix Plo. The matrices P?, Pg are determined
analogically.

0 006 004 004 006 009 02 003 004 003 007 0.11 0.04 005 0.08 0.06 |
0.07 0 0.04 0.04 006 0.09 0.19 0.03 0.04 0.03 0.07 0.11 0.04 0.05 0.08 0.06
0.07 006 0 0.04 006 0.09 0.19 0.03 0.04 0.03 0.07 0.11 0.04 0.05 0.08 0.06
0.07 005 004 0 0.06 0.09 0.19 0.03 0.04 0.03 0.07 0.11 0.04 0.05 0.08 0.06
0.07 0.06 0.04 0.04 0 0.09 0.19 003 0.04 0.03 0.07 0.11 0.04 0.05 0.08 0.06
0.08 0.06 0.04 0.04 006 O 0.2 0.03 0.04 0.03 0.07 0.11 0.04 0.05 0.09 0.06
0.09 0.06 0.05 0.04 0.07 0.1 0 0.04 0.04 0.03 0.08 0.13 0.04 005 0.1 0.07
PO _ 0.07 0.05 0.04 0.04 006 0.09 0.19 0 0.04 0.03 0.07 0.11 0.04 0.05 0.08 0.06
0.07 0.05 0.04 0.04 006 0.09 0.19 003 0 003 007 0.11 0.04 0.05 0.08 0.06 |’
0.07 0.05 0.04 0.04 0.06 0.09 0.19 003 004 0 007 0.11 0.04 0.05 0.08 0.06
0.07 0.06 0.04 0.04 006 0.09 02 003 004 003 0 0.11 0.04 0.05 0.08 0.06
0.08 0.06 0.04 0.04 006 0.09 02 004 0.04 0.03 008 0 0.04 005 0.09 0.06
0.07 0.05 0.04 0.04 0.06 0.09 0.19 0.03 0.04 0.03 007 0.11 0 0.05 0.08 0.06
0.07 0.06 0.04 0.04 0.06 0.09 0.19 0.03 0.04 0.03 0.07 0.11 0.04 0 0.08 0.06
0.08 0.06 0.04 0.04 006 0.09 02 003 0.04 0.03 007 0.11 0.04 005 0 0.06
0.07 0.06 0.04 0.04 0.06 0.09 0.19 0.03 0.04 0.03 0.07 0.11 0.04 0.05 008 0

In the next step, transition probability difference matrices is created, assuming that the
transition probabilities are given by (5) and (6), so that the properties of the migration mech-
anism can be inferred. In this case, we compute the difference matrices

D;j=P—P° foreach iec{1,2,3}.

Below, we present only the matrix D, to illustrate the method used.
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The positive elements of the matrices Dy, D», D3 represent those transitions which have
higher probability of occurrence. This makes it possible to characterize the mechanism of
the process of interregional migration in the years 2000, 2010, 2020.

The stationary distribution allowed finding voivodships that are migration catchment
areas, while the values of the matrix D;, i = 1,2, 3, indicate areas attractive to migration for
individual voivodships.

Table 6: Positive values of matrix D;, i = 1,2,3, i.e. mechanism of migration between
voivodships in the years 2000, 2010, 2020

state

vsko-|Lubelskie|Lubuski

Pomorskie|

Mazurskie

pomorskie

Dolnoslaskie

0.08

0.08

0.09

0.09

0.01
0.01

Kujawsko-
Pomorskie

0.13

0.14

0.03

002

Lubelskie

0.05

005

Lubuskie

017

0.20

Lodzkie

0.01
0.04

Malopolskie

0.09
0.10
0.11

2010

Mazowieckie

0.01

0.1

0.07

0.09

0.06
0.07

0.05

0.05

Opolskie

0.20

031

0.0T

2010

Podkarpackie

0.08

0.05

022
0.24
0.29

Podlaskie

0.26
0.28
0.29

2010

Pomorskie

Staskie

00T
0.01
0.02

0.14
0.16
017

0.05
0.05
0.06

0.01
0.01

0.03
0.03
0.02

2010

Swietokrzyskie

0.01
0.01

0.11
0.14

0.04
0.04

[l

0.02

Warmirisko-
Mazurskie

011
0.07
0.07

0.7
0.20
0.25

2010

Wielkopolskie

0.07
0.11

0.06
0.06

Zachodnio-
pomorskie

0.09
0.08
0.08

2020

Source: Authors” own calculations.

Figure 2 presents graphically the mechanism of inter-voivodship migration in 2020.
dividual voivodships have been marked with appropriate colours, depending on the values

In-
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of probabilities 7;, i € {1,2,---,16} of the stationary distribution P; in Table 5. The ar-
rows between provinces are of different thickness, corresponding to the values of the matrix
D3 and showing the intensity of migration between provinces. For the convenience of the
reader, the arrows coming out of different provinces are marked with different colours.
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Figure 2: The mechanism of the inter-voivodship migration in Poland in 2020

4. Conclusions

The aim of this study was to analyse the scale and spatial range of inter-voivodship
migrations of Poland’s population in the years 2000, 2010, 2020. The application of the
Markov chain model allows for a meticulous evaluation of the population flow between in-
dividual voivodships. The results of the study indicate that the most favourable situation
remains in the Mazowieckie voivodship, which is the most attractive area of settlement for
people from other regions of the country, mainly from the Lubelskie, Podlaskie, and L.6dzkie
voivodships, and to a lesser extent from Swietokrzyskie and Warminsko-Mazurskie voivod-
ships. However, during the analysed period, the inflow from the L.6dzkie and Warmirisko-
Mazurskie voivodships decreased, while for the remaining voivodships the inflow increased.
The Mazowieckie voivodship is the most populous region in Poland and the largest in terms
of area, and also very spatially diversified in terms of socio-economic development (Struzik
2007). The Dolnoslaskie voivodship is ranked next. It is an attractive area for migrants from
the Opolskie, Lubuskie, and Wielkopolskie voivodships. The inflow to the Dolnoslaskie
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voivodship from those voivodships increased in the analysed period. In Figure 2, Wielkopol-
skie, Slaskie, Matopolskie, and Pomorskie voivodships are marked with the same colour
and their probability of stationary distribution is at the level of 0.09-0.12. Migrants come
to Wielkopolskie voivodship from Lubuskie, Zachodniopomorskie, Kujawsko-Pomorskie,
Dolnoslaskie, and to a small extent from L.6dzkie. The weakest regions are Opolskie, SWi@-
tokrzyskie, and Podlaskie, which are not attractive in terms of migration. Migratory move-
ment of people between voivodships is characterized by an inflow of people mainly from
the areas of the neighbouring voivodships.

In reality, the inflow to the most attractive voivodships may be much higher. Due to
imperfections in the analysed statistical data, the probabilities of inter-voivodship migration
calculated on their basis reflect only the main trends in migration movement in the analysed
period.

Certainly, many factors influence the intensity and direction of interprovincial move-
ments. One of them is the pace of social and economic development of a given voivodship,
more precisely, the possibility of employment, housing or land prices, cost of living, ac-
cessibility to infrastructure, to a large extent family ties, as well as the age of the migrants.
According to Katuza-Kopias (2021), we find that the most mobile group is made up of peo-
ple aged 25-29, who have the largest spatial extent of migration. The least mobile group
includes those aged 35-39 (people who have achieved stabilisation in the labour market and
in their family life, and are presumably moving in order to improve their quality of life and
rather over short distances) and 65-69 year-olds (retired people).

Another impacting factor for the scale of inter-voivodship flows is migration policy,
which is the responsibility of the central government. Local governments have little in-
fluence on the government’s migration policy instruments (Gonda 2021, Le$niewska, Ma-
tuszczyk 2018). However, they can impact the migration decisions of residents by introduc-
ing appropriate measures to encourage arrivals and settlement. In the case of all provinces,
references to the issue of migration can be found in strategic documents on regional devel-
opment 3. In these strategies, the problem of migration is discussed only in the context of
the demographic situation in the region as a factor accelerating population ageing and de-
population in the voivodship. Undoubtedly, conducting an active and conscious population
policy taking into account the problem of population migration should become an important
element of the regional development policy.

Rakowska (2009) points out that since the subject of the study is inter-voivodship mi-
grations, the scale of population inflow will also depend on the size of the voivodship area,
the number of its inhabitants, the number of rural communes and towns, its geographical
location in relation to other voivodships, as well as socio-economic ties with the nearest
surroundings and the level of development and the rate of economic growth.

These subjects are another challenge in migration research.

3https://strateg.stat.gov.pl//strategie/wojewodzkie
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