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Abstract: The analysis aims to identify spatial variations of socio-economic development in Poland at
the local level and to determine their correlation with conditions resulting from the historical political
divisions of today’s areas of the country. The research procedure helps to verify the hypothesis
that spatial differentiation of socio-economic development in Poland is permanent and does not
show significant changes during periods of economic growth and crisis. We can emphasize at the
same time the persisting differences between cities and their functional areas on the one hand and
rural areas on the other. The study applied an innovative procedure of determining the synthetic
index. The procedure of classifying local units presented in the text was based on the original
random forest method. The outcomes confirm that contemporary spatial diversification at the level
of socio-economic development in Poland is still strongly conditioned by history, especially by the
socio-economic consequences of the partition of Poland between the three superpowers (Russia,
Prussia and Austria). This is evident in the synthetic presentation of the level of socio-economic
development. However, in the case of certain socio-economic phenomena, the values of indicators
describing them no longer directly relate in their diversity to historical borders, particularly the
former partition borders.

Keywords: socio-economic growth; spatial differentiation; historical conditioning; comprehensive
and partial analysis; cities–rural areas; Poland

1. Introduction

Geographical differences of social and economic development at regional and lo-
cal levels are not decreasing, are not decreasing, but rather intensifying. This happens
mainly amidst growing globalization and increasingly frequent and more severe economic
crises [1]. Developmental convergence therefore remains the overarching objective of pub-
lic intervention under the cohesion policy. Unfortunately, while its effects at the national
level can be assessed as satisfactory, at regional and local levels, it is often difficult to see
them in the same way [2]. These regularities are particularly noticeable in Poland. First,
this is because Poland remains the main beneficiary of the European cohesion policy and is
thus a unique laboratory for verifying the effectiveness of public development intervention
instruments. In the perspective of the last three decades, the spectacular convergence of
economic growth at the national level (doubling GDP per capita) is an unquestionable
success of Polish transformational changes and positive effects of integration with the Euro-
pean Union. However, persisting and even progressing inter- and intra-regional divergence
constitutes a growing threat that is present especially in cities and their functional and rural
areas [3]. Importantly, the observed changes resulting from contemporary socio-economic
conditions show, in the case of Poland, a deeply rooted dependence on historical factors.
The historical background is one of the main reasons for the differences among individual
territories regarding the current development situation. Former political divisions and
their consequences connected with functioning in different political, economic and social
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conditions, in line with the principle of path dependence, become deep-seated determi-
nants of developmental processes, stressing the fact that “history matters” [4,5]. This study
is in line with the still current research trend in the literature on the subject regarding
the relict boundaries and their significance in the spatial differentiation of socio-economic
phenomena [6–9].

The spatially diverse process of socio-economic development involves a broad spec-
trum of variations. It should be noted that the literature on the subject consistently differen-
tiates between the concepts of economic growth and economic development. Development,
in the simplest terms, is understood as a process of positive changes comprising both
quantitative growth and qualitative progress, where the quantitative aspect encompasses
the concept of economic growth and the qualitative aspect regards transformation of
socio-economic structures, which acquire new characteristics as a result. The analysis of
changes in socio-economic development can be holistic or partial. In the holistic approach,
developmental changes are described by the common, if widely criticized, e.g., [10,11]
GDP per capita indicator or by synthetic indicators. In the case of GDP, socio-economic
development is in fact limited to economic growth and focuses on quantitative changes. It
should also be noted that the availability of data on GDP levels is limited in time (two-year
lag) and in space (unavailable at the local level). On the other hand, the use of a synthetic
indicator leads to generalizations and loss of part of the information, which may prevent a
correct identification of the causes of developmental differences occurring in space [12–14].
In a partial approach, developmental changes are described via indicators that characterize
mainly their economic dimensions, which are gradually and asymmetrically extrapolated
onto other aspects [15]. They include, for example: demographic determinants [16], envi-
ronmental determinants [17], settlement determinants [18], and land use determinants [19].
Choice of indicators can always be criticized for the lack of comprehensiveness of the find-
ings. Therefore, it becomes reasonable to study the changes in socio-economic development
and its spatial differentiation both in holistic and partial terms, especially when the results
demonstrate noticeable differences, which is precisely the case of Poland.

The analysis aims to identify spatial variations of socio-economic development in
Poland at the local level and to determine their correlation with conditions resulting
from the historical political divisions of today’s areas of the country and the lingering
differentiation of growth in terms of cities and their functional versus rural areas. The main
objective is pursued via verifications of the following three hypotheses:

1. Spatial variations of socio-economic development in Poland continue to be signifi-
cantly determined by the “historical legacy” that harks back to the time of Poland’s
partitions by Prussia, Russia and Austria in the late 18th c.

2. The impact of historical conditions on spatial variations of socio-economic devel-
opment in Poland is more evident from a holistic rather than a partial approach to
socio-economic development.

3. Determinants of spatial differentiation of socio-economic development in Poland
are permanent and show no significant variations at the time of economic growth
and crisis, perpetuating the lingering differences between cities and their functional
versus rural areas.

The research procedure consists of three stages. The first stage includes a spatial and
historical profile of the structure of social and economic development disparities in Poland
and presents the current orientation of the cohesion policy, drawing attention to its limited
effectiveness. The second stage includes a presentation of the results that identifies changes
in the level of socio-economic development in Poland, at the local level, and in holistic
and partial terms. In the third stage of the research procedure, the outcomes help verify
the preliminary hypotheses; additionally, a discussion is carried out using the findings of
selected literature on the subject, which leads to the formulation of final conclusions. The
timeline of the analysis includes a series of data from 2004–2018. The analysis is conducted
at the level of LAU-2 units (communes, pol. gminas), enabling a detailed identification of
intra-regional variations at the local level. This study is carried out as part of the FORSED
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research project (www.forsed.amu.edu.pl accessed on 11 November 2021) funded by the
National Science Center (No. 2015/19/B/HS5/00012): New challenges of regional policy
in shaping socio-economic development factors of less developed regions.

2. Development Polarization–Historically Determined Spatial and Functional
Structures and the Impact of the European Development Policy

In general, the polarized configuration of Poland’s territory has been shaped by the
geopolitical situation of the Polish lands since as early as the Middle Ages. The Vistula
River was the border between the western and eastern parts of the country. According to
Jałowiecki [20], there were many more towns in western Poland than in eastern Poland
in the 13th century. The same was true for the location of monasteries of Christian orders,
which at that time were the main promoters of science and innovation. Therefore, even at
this time, the proximity of Western Europe was unquestionably an element that accounted
for the differences between eastern and western Poland. It was in the Western Europe that,
among others, patterns of city foundation originated in the Middle Ages, and symptoms
of a capitalist system emerged in the 16th century. As Hryniewicz [21] notes, capitalist
economic models were not, after all, a spontaneous Polish creation, but were cultural
imports from Western Europe; hence, the western lands, due to their favorable location,
have always shown a higher level of development than those located in the eastern part of
the country. In the 15th through 17th century, a model of a manor farm was formed in the
western part of Poland (Wielkopolska, Western Pomerania, Silesia) that was different than
in the rest of the country. Its yield was mainly geared to the internal market and served the
developing towns. This testifies to a quite clear subordination of economic processes to
the class of craftsmen and merchants, which is equivalent to economic relations typical of
capitalism [22] (p. 43). Apart from the emerging capitalism (as a result of the development
of industry), the regional differentiation of the implementation of technical progress in agri-
culture had a significant impact on the subsequent efficiency of the agricultural economy.
Wielkopolska and Silesia, located on the routes connecting Western Europe with Warsaw
and Lithuania, took outstanding advantage of their location, quickly adapting the incoming
innovations and, above all, developing industry (establishing the first manufactories) and
the technique of land cultivation (higher efficiency and commodity). However, the geopo-
litical situation in the second half of the 18th century in Poland (then the Polish-Lithuanian
Commonwealth) consolidated the slowly developing differences of the period for many
decades to come.

In late 18th century, Poland was one of the largest countries in Europe, but was eco-
nomically and politically weak and backward. In late 1795, a treaty between the emperors
of Russia, Prussia and Austria finally divided the country between the three partitioning
powers. In 1815, after the Congress of Vienna, the Kingdom of Poland, dependent on
Russia, was established and the final borders between the partitioning powers were set
(Figure 1). In November 1918, after the end of the First World War and the collapse of
the three monarchies, Poland gained independence. After 123 years of operating under
different political, cultural and, above all, socio-economic systems, the country began the
process of fusing the partitioned lands into a single state. The Second Polish Republic
survived only until September 1939, when, after the invasion of Nazi Germany and Soviet
Russia, another war began. In May 1945, with the capitulation of the Third German Reich,
the period of Poland’s rebirth began. Unfortunately, the decisions made by the Big Three at
Yalta and Potsdam were not favorable for Poland (nor were they for the other countries of
Central and Eastern Europe). Poland lost a considerable part of its territories in the east to
the USSR (losing, e.g., Vilnius, Lvov and Brest) and gained much smaller areas but with
more favorable development conditions in the west (Silesia, Western Pomerania, the Free
City of Danzig and the so-called East Prussia around Olsztyn). In addition, Poland was
included in the Soviet sphere of influence and, inevitably, a socialist order was established
in socio-economic, political and cultural terms.

www.forsed.amu.edu.pl
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Figure 1. Layout of former political borders vs. the present territory of Poland. Source: own
elaboration.

If we add the political and socio-economic conditions to the brief historical outline, we
will notice certain regularities. The lands under Prussian and German rule (in comparison
to other lands of the partitioning states) had a relatively good agriculture, were strongly
industrialized and were very well connected via the public transport system. In the
Prussian partition of 1910, 35% of the population lived in towns, and the density of railway
lines in 1914 was 11.2 km/100 km2 [23,24]. At the same time in the Austrian partition, only
20% of the people lived in cities and the density of railway lines was 5.6 km/100 km2. In
the Russian partition, the figures were 22% and only 3.6 km/100 km2, respectively. The
above situation was connected, among other things, with the policy of the partitioning
states. For example, almost all towns in the Prussian partition had a railway line, which
facilitated the transport of manufactured (agricultural and industrial) goods, and the strong
agricultural culture was, among other things, a response of the Polish population to the
Germanisation policy (economic competition with Prussian settlers). In addition, the
inhabitants of Wielkopolska, Silesia and Pomerania adopted a German bourgeois and
capitalist mentality from the Prussians through the process of acculturation. The situation
was slightly different in Galicia and Lodomeria, i.e., in the Austrian partition. These lands
enjoyed greater autonomy and, although they were relatively well connected, they had less
developed agriculture and were economically backward due to Austro-Hungarian policy
and less favorable physical and geographic conditions. In turn, the Russian authorities
held the Polish lands in complete disregard. A very limited transport network (especially
railways) bypassed many urban centers. In a few centers, mainly textile industry and
small agricultural processing developed. After World War II, almost all Germans were
expelled from the former German territories and replaced by people displaced from the
eastern territories lost by Poland. Former farms and estates were turned into so-called
State Agricultural Farms (PGR), which were socialist entities modelled on the Soviet
kolkhozes. This had a significant impact on the contemporary pattern of socio-economic
differentiation in Poland, as reflected, for example, in the layout and density of the railway
network and functional types of local units in the 21st century (Figure 2). For example,
in the former Prussian partition, urban communes (local units) account for 4.5% and
urban-rural ones for 12.5% (a total of 17%), while the density of railway lines is around
11 km/100 km2. On the other hand, in the former Austria-annexed territories, it is 1%,



Land 2021, 10, 1247 5 of 20

9% and 8 km/100 km2, respectively, and in the former Russian partition, it is 3%, 10%
and 7 km/100 km2. Furthermore, the percentage of rural communes is 47% in the former
Prussian partition, 58% in the Austrian partition and 74% in the Russian partition.
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The process of political and economic transformation in Poland began in the early
1990s. The country departed from the socialist command economy to adopt the capitalist,
free market model. The process of modernization, post-modernization and globalization
began, and by the second half of the 1990s, integration processes also started to have an
impact [27]. The transformation in Poland, although it followed a relatively moderate
(bloodless) course politically, resulted in huge economic and consequently social changes.
As a result of the implementation of the so-called Balcerowicz Plan (modelled on Jeffrey
Sachs’ ideas) by the Tadeusz Mazowiecki government, the Polish economy experienced
so-called shock therapy. Its aim was to reduce inflation and the budget deficit and to
eliminate market shortages. The plan resulted in the privatization of some state assets,
which allowed the government to attract foreign capital. However, a much more serious
effect was the impoverishment of a significant part of society, mainly as a result of the
increase in unemployment resulting from the liquidation of loss-making, technologically
backward and uncompetitive state enterprises. It seems that cities, particularly those with
a diversified economic base, experienced the transformation period more smoothly (also
due to historical conditions) than rural areas, especially those on the periphery that were
technically backward and had low social capital.

The historical conditions of Poland’s socio-economic diversification outlined above
left a strong mark on the contemporary image of these disparities. The regularities of
the socio-economic development process observed in the Polish territory confirm the
tendency of the continued and even intensifying polarization of development between
economically strong and weak areas, the distribution of which refers to the pattern of
cities and their functional and rural areas. The former benefit of spatial heterogeneity
is strengthened by agglomeration effects based on relatively better resources of broadly
defined territorial capital, while the latter is practically the opposite [28]. Economically
robust areas tap into the impact of agglomeration economies in their broad sense as
defined by [29–33] and reinforce them through mechanisms described by [34] as “sharing,
matching and learning”. These effects are seen as natural, positive and productivity-
enhancing processes through which these areas systematically increase their potential
by distancing themselves from backward and problematic areas [35]. The very existence
of these regularities, in accordance with the assumptions of the concept of polarized
development, should be considered a natural and constant feature of the process of socio-
economic transition [36]. However, the current pace and scale of polarization of socio-



Land 2021, 10, 1247 6 of 20

economic development should be considered exceptional and highly varied [37,38]. This
leads to the conclusion that a present-day full identification of the causes and consequences
of the polarization of regional development requires two assumptions. First, the specificity
of a given area, including the historical determinants that in many cases determine the
sustainability of development processes [4,5], should be taken into account each time.
Second, theoretical approaches that go beyond mainstream economics and heterodox
economics should be sought, as exemplified by the concept of “place-sensitive distributed
development policy” that draws attention to the need to adapt intervention instruments to
the sensitivity of their impact and not only to the specificity of particular places, which is
part of the trend of place-oriented approaches [39]. In addition, the scale of the challenges
posed by persistent or progressive regional and local divergence is reinforced by the
effects of globalization, especially following the so-called economic crisis of 2008 [40].
The crisis highlighted disparities between territories in terms of their resilience to external
development shocks [41]. This is particularly evident in Europe, whose regional variation in
resilience to the crisis has laid bare the inadequacies of the simple compensatory paradigm
of community cohesion policy. Despite the significant financial efforts concentrated in
the Mediterranean regions, it has not been possible to build resilience in those territories
that have experienced a sustained recession, resulting in the marginalization and the
pauperization of their populations. This results in an increase in the scale of developmental
divergence within the national systems of the southern European member states and forces
a search for new systemic cohesion policy solutions within the European Union after
2020 [42].

The low effectiveness of the cohesion policy to date and the occurrence of obstacles in
achieving socially acceptable differentiation of living standards and conditions is confirmed
by the Polish experience. Poland, despite consistently being a leader in the absorption
of European public funds assigned for implementing the cohesion policy, demonstrates
lingering and even increasing development disparities both across and within regions.
Attempts to overcome those tendencies by means of special operational programs dedicated
to the regions of Eastern Poland, which are among the weakest not only in Poland but in
the entire European Union, or by means of instruments of territorialization of measures
applied by the regions, unfortunately more in concept than in reality, do not bring the
intended results. Still the leaders at the regional level, i.e., Mazowsze (whose situation
is shaped by the Warsaw agglomeration), Wielkopolskie and Dolnośląskie, increase their
developmental distance in relation to the eastern regions such as Lubelskie, Świętokrzyskie
or Podlaskie, which have a much lower developmental pace. Importantly, however, the
internal situation of these regions is also marked by a high degree of differentiation, with
the main cities and their functional areas remaining the engines of development [3,43] and
the areas lagging in development, strongly marking their presence in the inner periphery,
mostly overlapping with rural areas [44].

3. Materials and Methods

An analysis of spatial diversification on the level of socio-economic development at
the local level in Poland, due to the lack of such indicators as GDP or HDI, was carried out
on the basis of an innovative procedure of determining a synthetic index. The classification
procedure for communes is a three-stage algorithm.

In the first stage (1), partial indicators describing selected aspects of the socio-economic
development were selected and their number reduced. For this purpose, statistical data
published in the Local Data Bank of Statistics Poland (GUS) for the years 2004–2018 were
used. Such a selection of the time range of the analysis helped to assess the level of
local development in Poland at the moment of the EU enlargement. The main criterion
for the selection of indicators was the availability of data concerning the entire period
under study for all units. A complete data range for 2478 municipalities in Poland was
available for 38 indicators. Using the Pearson correlation coefficient (taking into account
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the substantive interpretation of the linear relationship between the indicators, rather than
the pure statistical relationship), the number of indicators was reduced to 22 (Table 1).

Table 1. Variables used to construct a synthetic index of socio-economic development. Source: own elaboration.

Variables Type 1

non-working age population per 100 people of working age D
population growth per 1000 people S

balance of internal and foreign migration per 1000 people S
clinics per 10,000 people S

unemployed persons per 100 people of working age D
employed persons per 1000 people of working age S

foundations, associations and organizations per 10,000 people S
sole proprietors per 1000 people S

share of senior officials, managers and specialists in the total number of councillors (%) S
net enrolment rate of grammar schools S

number of housing allowances per 1000 residents D
share of legally protected areas in the commune area (%) S

difference between the percentage of population using the water supply system and the sewage system D
average usable floor space of an apartment per 1 person (m2/person) S

share of dwellings equipped with a flush toilet (%) S
share of dwellings connected to a gas supply system (%) S

investment expenditure of communes per 1 inhabitant (PLN/person) S
PIT revenue per 1 inhabitant (PLN/person) S

revenue from the agricultural tax per 1 inhabitant (PLN/person) S
own income per capita (PLN/person) S

financial and insurance entities per 10,000 people S
commercial companies with foreign capital participation per 10,000 people S

1 S—stimulant, D—destimulant.

At the second stage (2), a synthetic indicator of the level of socio-economic develop-
ment was determined on the basis of the values of 22 indicators for each commune. The
procedure of determining the synthetic index was preceded by testing the normality of the
distribution of the variables. In most cases, the indicators were not normally distributed
(which was confirmed by the Lilliefors and Shapiro-Wilk normality of distribution tests).
Thus, in order to normalize the indicators, we used the method of zeroed unitization (min-
max normalization, rescaling). Stimulant variables were normalized using formula (1),
while destimulant variables were normalized using formula (2).

zij =
xij − min

i
xij

max
i

xij − min
i

xij
(1)

zij =
max

i
xij − xij

max
i

xij − min
i

xij
(2)

Such normalized indicators have values in the range [0, 1]. Then, a synthetic indicator
of the level of socio-economic development was constructed on their basis. For this purpose,
the Bray-Curtis dissimilarity measure [45] was used, which was transformed into a measure
of similarity to the benchmark, i.e., a hypothetical unit taking the maximum value (of 1) for
all indicators (3).

dBC
kj = 1 −

∑m
j=1

∣∣∣zij − zkj

∣∣∣
∑m

j=1

(
zij + zkj

) (3)

where: zij = normalized value of indicator j for commune i (i = 1, 2, . . . , 2478), k = benchmark
commune, j = 1, 2, . . . , and m = indicator number (m = 22).
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Synthetic indices took values in the range [0, 1], and the higher their value, the higher
the level of socio-economic development.

In the third stage (3), a classification of the studied spatial units on the basis of the value
of the synthetic index of the level of socio-economic development was carried out using
data mining and machine-learning methods. The first step of this stage used an iterative
non-hierarchical clustering method, i.e., a cluster analysis according to the algorithm of
k-means clustering, and in the second step, a random forest method was used to verify the
classification obtained.

Cluster analysis by the k-means algorithm belongs to the group of methods referred to
as model-free classifications or unsupervised classifications. This method does not require
a normal variables distribution, and due to the fact that each time was conducted on the
basis of values of one synthetic indicator, it meets the condition of absence of collinearity. In
simple terms, we can assume that the aim of this method is to create k non-empty, disjoint
and relatively homogeneous classes (so-called clusters) in such a way that some objects
are moved between clusters in each iteration in order to maximize inter-group variance
and minimize intra-group variance [46,47]. The study assumed that k = 3 to isolate an
odd number of classes (e.g., high, average and low level of development) and to ensure
the appropriate size of individual classes (e.g., for k = 5, one of the classes consisted of
only a few communes). Since the classification was carried out on the basis of the value of
the synthetic index, it was possible to arrange the surveyed units linearly and to describe
separated clusters as classes of high, average and low levels of development. In order to
improve the quality of the classifications, the random forest method, which is an example of
benchmark classification or supervised learning [48], was used as verification. In the most
general terms, the purpose of this type of methods based on statistics and the Bayesian
theorem is to find a classification rule; in other words, to build a formal model known as
a classifier on the basis of observations from the learning/training set (the set containing
classified observations, as in those for which the value of the dependent variable, i.e., the
class, is known), and then to test it on the remaining observations with the constructed
classifier and to assign them to the appropriate classes indicated by the “learned” classifier
(the stage of verifying the accuracy and the quality of the classifier based on the test set
of data). The decision to assign observations to a class is based on the distribution of
variables in the classes and the values of a priori probabilities. Thus, it can be assumed
that the explanatory variable in these procedures is the class of the level of socio-economic
development (nominal variable), and the explanatory variables are 22 sub-indices (quotient
variables) (Table 1). For a detailed description of the random forest method, see [49–51].

As a result of the classification procedure outlined above, three classes of communes
with high, average and low levels of socio-economic development were distinguished. The
final step of the procedure was to create a synthetic classification, i.e., one that includes
partial classifications from the entire period under study. The synthetic classification is
based on the number of people who belonged to one of the distinguished development
classes during the entire period in question. It was assumed that assignment to a given
development class (in synthetic terms) would be based on the presence of a spatial unit for
a minimum of 10 years in a given development class (approximately 70% of the surveyed
period). However, some communes did not show this high stability of belonging to one of
the three distinguished development classes. Therefore, five classes were finally adopted
into the synthetic classification. In addition to the three permanent classes (high, average
and low development), average-high and average-low development classes were also
distinguished. These classes included those communes which, in different years, belonged
to different development classes and mostly existed on the border between high and
average or average and low development levels, respectively.

To statistically verify the relationship between communes’ level of socio-economic
development and their belonging to former partitions and functional types, Pearson’s
Chi-square test for tables R × C (amended by Benjamini-Hochberg) was used and when
Cochran’s condition (low expected numbers) was not met, the Fisher-Freeman-Halton test
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was applied. The latter is an extension of the Fisher exact test for tables R × C in which the
following hypotheses were tested:
Hypotheses 0. There is no correlation between the class of the level of socio-economic
development and the location within the borders of the former three partitions,
Hypotheses 1. There is a correlation between the class of the level of socio-economic
development and the location within the borders of the former three partitions,
and
Hypotheses 0. There is no correlation between the class of the level of socio-economic
development and the functional type of the commune,
Hypotheses 1. There is a correlation between the class of the level of socio-economic
development and the functional type of the commune.

4. Results—Spatial Differentiation of the Level of Development in Holistic and
Partial Terms

Taking into account the overall picture of socio-economic development, an analysis of
the value of the synthetic indicator leads to a conclusion that the spatial diversification of
the level of socio-economic development in Poland’s communes is relatively high, both
nationwide and in intra-regional terms. Additionally, we can observe that, in a sense, these
variations are relatively constant and do not change significantly over time. On the national
scale, the highest level of socio-economic development is identified in the largest cities
and their functional areas making up urban agglomerations (Figure 3). This is particularly
evident in the case of Warsaw, Poznań, Wrocław, Gdańsk, Szczecin and the Upper Silesian
Conurbation. In other cases, communes (usually medium-sized and large cities) with a
high or medium-high development level constitute smaller clusters or even isolated units
surrounded by communes that show a significantly lower development level.

Communes with a high level of development account for 15% of the total number,
and those with an average-high level of development make up 6% of all Polish communes
(Table 2). These are primarily urban and urban-rural communes, located mainly in the
Śląskie, Dolnośląskie and Zachodniopomorskie voivodships (where more than 30% of
communes are characterized by a high or average-high development level) and Pomorskie,
Lubuskie, Małopolskie and Wielkopolskie voivodships (where nearly one-fourth of com-
munes demonstrate a high or average-high development level). These are mainly areas
of the former Prussian and partly Austrian partition. Importantly, while in the former
Prussian and Austrian partition the share of communes of high and average-high develop-
ment levels was 27.3% and 23.5%, respectively, they made up only 13.8% in the lands of
the Russian partition, and it is precisely here that such large agglomerations as Warsaw
or Łódź are located. Moreover, these regions have a relatively low percentage of com-
munes with an average and low level of development. In voivodships such as Śląskie and
Małopolskie, it is almost 10% of the region’s communes, and in the remaining cases, the
share varies from approximately 15% in Dolnośląskie and Lubuskie to approximately 25%
in Zachodniopomorskie and Wielkopolskie.

Communes with an average level of development constituted nearly 39% of all Polish
communes. They occurred as spatially compact areas mainly in Western and Southern
Poland, while they made up buffers surrounding communes of high and average-high
development levels in other parts of the country, separating them from communes of
average-low and low development levels. The highest and clearly above-average share
of communes with an average development level occurred in the Podkarpackie (69%),
Małopolskie (67%), and Lubuskie and Opolskie voivodships (approximately 60% each).
On the other hand, in the Dolnośląskie, Pomorskie and Wielkopolskie voivodships, their
share was close to 50%. In voivodships such as Lubelskie, Łódzkie and Podlaskie, the
percentage of communes with an average development level did not exceed 15%. Rural-
urban communes (60%) and rural communes (approximately 36%) dominate among those
communes with an average development level. In the former Austrian partition, the
percentage of such communes was 67%, and 51% in the Prussian partition. Slightly more
than 40% of the communes in Poland show an average-low (12.5%) and low (28.1%) level
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of socio-economic development. A clear spatial concentration of such communes is seen
in the voivodships of central and eastern Poland (Lubelskie, Podlaskie and Łódzkie: 79%,
78% and 73%, respectively. On the other hand, this percentage is about 62–65% in the
Mazowieckie and Świętokrzyskie voivodships, and about 47–50% in both the Kujawsko-
Pomorskie and Warmińsko-Mazurskie voivodships. In other voivodships, this percentage
is much lower and does not exceed 20–25%. Rural communes predominate among those
with such a development level. As many as 90% of communes with an average low level of
development and 98% of those with a low level of development are rural, yet in the former
Russian partitioned territories, their share is as high as 67%.
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This situation partly confirms the social and economic diversification of Poland that
has occurred for decades. In a nutshell, and in very general terms, it can be said that
a higher level of socio-economic development occurs in urban and mixed (urban-rural)
communes and those located mainly on the lands that belonged to the Prussian partition
(Germany) at the end of World War I. The greatest number of communes with the lowest
level of development is found among rural ones, mainly those located in the former Russian
partition (and in the Austrian one, albeit to a lesser extent) (For a more comprehensive
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discussion of Poland’s socio-economic differentiation resulting from former political and
administrative divisions, see, among others, [52–54]).

Table 2. Commune structure in terms of the level of socio-economic development in synthetic terms: (a) by region; (b) by
functional type; (c) by borders of former partitions. Source: own elaboration.

Region
High Average-High Average Average-Low Low

Total
no. % no. % no. % no. % no. %

(a) by region

Dolnośląskie 36 21.3 18 10.7 89 52.7 19 11.2 7 4.1 169
Kujawsko-pomorskie 14 9.7 8 5.6 54 37.5 19 13.2 49 34.0 144

Lubelskie 12 5.6 5 2.3 27 12.7 17 8.0 152 71.4 213
Lubuskie 13 15.9 7 8.5 49 59.8 8 9.8 5 6.1 82
Łódzkie 14 7.9 8 4.5 25 14.1 26 14.7 104 58.8 177

Małopolskie 28 15.4 14 7.7 122 67.0 11 6.0 7 3.8 182
Mazowieckie 55 17.5 13 4.1 51 16.2 31 9.9 164 52.2 314

Opolskie 7 9.9 7 9.9 43 60.6 11 15.5 3 4.2 71
Podkarpackie 15 9.4 8 5.0 110 68.8 16 10.0 11 6.9 160

Podlaskie 5 4.2 4 3.4 17 14.4 18 15.3 74 62.7 118
Pomorskie 23 18.7 8 6.5 67 54.5 20 16.3 5 4.1 123

Śląskie 55 32.9 22 13.2 73 43.7 10 6.0 7 4.2 167
Świętokrzyskie 6 5.9 1 1.0 29 28.4 32 31.4 34 33.3 102

Warmińsko-mazurskie 15 12.9 4 3.4 39 33.6 16 13.8 42 36.2 116
Wielkopolskie 41 18.1 10 4.4 118 52.2 32 14.2 25 11.1 226

Zachodniopomorskie 25 21.9 11 9.6 48 42.1 23 20.2 7 6.1 114
total 364 14.7 148 6.0 961 38.8 309 12.5 696 28.1 2478

(b) by functional type

urban 75 20.6 2 1.4 0.0 0.0 0.0 77
% line 97.4 2.6 0.0 0.0 0.0

urban-rural 185 50.8 31 20.9 31 3.2 0.0 0.0 247
% line 74.9 12.6 12.6 0.0 0.0

rural-urban 104 28.6 105 70.9 392 40.8 33 10.7 16 2.3 650
% line 16.0 16.2 60.3 5.1 2.5
rural 0.0 10 6.8 538 56.0 276 89.3 680 97.7 1504

% line 0.0 0.7 35.8 18.4 45.2
total 364 148 961 309 696 2478

% line 14.7 6.0 38.8 12.5 28.1

(c) by borders of former partitions

Austrian 54 14.8 29 19.6 235 24.5 22 7.1 13 1.9 353
% line 15.3 8.2 66.6 6.2 3.7

Prussian 198 54.4 77 52.0 511 53.2 133 43.0 87 12.5 1006
% line 19.7 7.7 50.8 13.2 8.6

Russian 112 30.8 42 28.4 215 22.4 154 49.8 596 85.6 1119
% line 10.0 3.8 19.2 13.8 53.3
total 364 148 961 309 696 2478

% line 14.7 6.0 38.8 12.5 28.1

Pearson’s Chi-square test for R × C tables (with Benjamini-Hochberg correction) was
used in the procedure of verifying dependencies between the level of socio-economic
development of communes and (1) belonging to the former partitions and (2) functional
types because Cochran’s criterion was fulfilled in both cases. The results of the tests
performed (Table 3) indicate that the null hypotheses of the absence of the examined
relationships should be rejected and it should be assumed that the interdependencies
examined are present. This is additionally confirmed by relatively high values of Pearson’s
C contingency coefficient and Cramer’s V contingency coefficient. This means that there
is a relatively high correlation between the level of socio-economic development and the
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location within the borders of the former partitions and the functional type of communes
(in this case, the correlations seem to be even stronger).

Table 3. Test results of the relationship between the level of socio-economic development and the
location within the borders of the former partitions and the functional type. Source: own elaboration.

Statistics
Level of Socio-Economic Development vs.

Location in Partitions Functional Type

alfa 0.001 0.001
χ2 Pearson 744.69 2058.49

df 8 12
p-value <0.000001 <0.000001

Pearson’s C contingency coefficient 0.4807 0.6736
Pearson’s C contingency coefficient (max) 0.8165 0.8660
Pearson’s C contingency coefficient (adj) 0.5887 0.7778

Cramer’s V contingency coefficient 0.3876 0.5262

The results of the χ2 test with the Benjamini-Hochberg correction allow us to conclude
that communes located in the three partitions are statistically significantly different in
terms of the level of socio-economic development (p < 0.000001). As terms of the relation-
ship between the level of socio-economic development and functional type, statistically
significant differences occur between the different functional types of communes, with
p < 0.000001 for almost all relationships, except for the relationship between urban and
urban-rural communes where p < 0.000759 (and Cochran’s condition is not met).

Turning to the partial view of the socio-economic development, it should be noted
that in the case of Poland, the spatial distribution of values of particular indicators for
communes only partly refers to the spatial distribution of the synthetic indicator (Figure 4).
Certain clear correspondences with the borders of the former partitions are visible only in a
few cases of partial indicators. These are mainly the number of people of non-working age
per 100 people of working age, the values of the net school enrolment ratio, and the share of
dwellings equipped with a flush toilet; in this case, the differences resulting from the former
partition borders are particularly pronounced. In other cases, other regularities, mainly
related to the level of urbanization and functional type of areas, are more pronounced;
large cities and their agglomeration especially stand out in relation to the development
situation of rural areas.
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5. Discussion

The study confirms that the contemporary spatial diversity of the level of socio-
economic development in Poland is significantly affected by historical conditions, espe-
cially those resulting from the partition of Poland between three powers (Russia, Prussia
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and Austria). This is particularly evident in the synthesis of the level of socio-economic
development. Only in the case of certain socio-economic phenomena do the indicators
describing them still clearly correspond in their diversity to the relict borders, especially
former partition borders.

The analysis showed a high degree of consistency between the layout of the relict bor-
ders and the spatial distribution of values of the synthetic indicator of the socio-economic
development level, which seems to be related to the persisting consequences of how differ-
ent parts of the country have functioned for 123 years under different political, cultural and,
above all, socio-economic systems. The systemic policy of Prussia towards the Polish lands
under its jurisdiction was aimed at creating conditions for increasing the efficiency of the
economy. Substantial attention was attached to improving the productivity of agriculture
and creating its support in the form of agri-food processing. Care was also taken to indus-
trialize not only large centers, but also sub-regional and local towns, which resulted in the
development and strengthening of the settlement network. The efficiency of the economic
system in these areas was strengthened by the construction of a dense communications
network connecting all major centers and ensuring the flow of people, goods and capital.
As a result, today’s territories of Western and Northern Poland demonstrate better condi-
tions for development, including the formation of agglomeration effects that strengthen
the core centers and positively influence their vicinity, i.e., primarily cities serving as re-
gional centers [55]. A completely different policy towards Polish lands was applied by
the Russian Empire. Today’s areas of Central and Eastern Poland, corresponding to the
lands of the former Russian partition, show worse historical conditions of contemporary
socio-economic processes as a consequence of the tsarist policy. A disregard of these areas
and their residents by the tsarist regime, resulted in their stagnation and marginaliza-
tion. This was due to the inadequate development of agriculture and the relatively low
level of industrialization, which was limited to few locations. This was exacerbated by a
poorly developed transportation network. As a result, today’s areas of Eastern Poland,
despite considerable outlays such as the targeted intervention of the cohesion policy, still
show infrastructural shortcomings, resulting in economic dysfunctions, including limited
conditions for the creation and positive impact of agglomeration effects. Against this back-
ground, the situation of the Austrian partition was intermediate, resulting in a different
level of socio-economic development in the southern areas of today’s Poland. On the one
hand, the Austrians left a great deal of freedom to their inhabitants, which manifested
itself, for example, in the autonomy of Galicia. On the other hand, this area, facing great
economic challenges resulting from physical and geographic conditions (rough terrain)
and without a systemic building of conditions for development, showed moderate changes.
Its current economic situation varies, too. In addition to strong regional centers such as
Krakow or Rzeszow whose functional areas are developing due to agglomeration effects,
thus ensuring a high standard of living for the population, many territories can still be
classified as descending peripheries, at risk of permanent marginalization.

In partial terms, a clear correspondence to the borders of the former partitions can only
be seen in demographic terms (working age population or population growth level) and in
attendant economic factors (micro-entrepreneurs), as well as in infrastructure provision
(the share of dwellings equipped with a flush toilet or the share of dwellings with access to
mains gas). In the first two cases, this may be partly associated with the socio-cultural char-
acteristics of the inhabitants, and in the third case with the previously mentioned political
and historical conditions. As far as the socio-cultural characteristics of the residents are con-
cerned, the interrelations are certainly more complex. Although they refer to the influence
of the former partition divisions, which, however, is being overcome by the strong influence
of the dichotomy of urban and rural areas on the spatial distribution of socio-economic
development. This is confirmed by, among others, Grosfeld and Zhuravskaya [56] and
Lessmann and Seidel [38] who point out the importance of human capital and its personal
characteristics on economic inequality, as well as the importance raised by Polanyi [57] and
Granovetter [58] of the embeddedness of economic activity in networks of social relations
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and interpersonal ties for their effectiveness. In general, the inhabitants of Western Poland
show greater openness, innovativeness and flexibility to change. This is largely due to
the inhabitants being partly an immigrant population, and the indigenous populations
of Wielkopolska, Pomerania and partially Silesia, as a result of German acculturation,
have adopted many features of a bourgeois and capitalist mentality. As a consequence of
migration movements (e.g., resettlement from the east), they show no attachment to the
land and, after assimilation in these areas, have a less orthodox attitude towards traditional
values, including religion. The inhabitants of Eastern and Southern Poland have a com-
pletely different socio-cultural profile. They are mainly historically settled conservatives
with very high respect for traditional values and religion. They demonstrate a very strong
attachment to the land, inherited from generation to generation, and consequently oppose
any changes of ownership even if they are economically justified. This is a population that
is very religious, relatively more conservative, less innovative and less open to change. In
addition, it should be emphasized that the positive impact of socio-cultural characteristics
on development processes is enhanced or weakened by specific infrastructure and a higher
level of urbanization. As already mentioned, Western Poland, corresponding to the former
Prussian partition, has a much denser urban network and a better infrastructure than the
eastern and southern areas located within the borders of the former Austrian and Russian
partitions. The robust settlement and infrastructural network facilitate the strengthening of
agglomeration effects in these areas through patterns described by [34] as “sharing, match-
ing and learning”, which improves the living standards of the population. Therefore, both
in terms of the overall (synthetic) and selected partial approaches (such as the level of mi-
gration, PIT income and degree of entrepreneurship, i.e., the number of businesses), there is
a markedly higher level of development in urban areas (mainly urban agglomerations) than
in rural areas (predominant in Eastern Poland, corresponding to the lands of the former
Russian partition).

As a result, it can be concluded that all the hypotheses presented in the introduction
have been confirmed. Spatial diversification of socio-economic development in Poland is
still significantly determined by the “historical legacy” dating back to the period of the
partitions of Poland in the late 18th century. On the other hand, the spatial differentiation
of socio-economic development in Poland is permanent and does not show significant
changes in periods of economic growth and crisis, highlighting the lingering differences in
the layout of cities and their functional areas versus rural areas.

The research outcomes are backed up by several other studies that indicate the “in-
visible” historical heritage and the influence of the layout of cities and their functional
areas versus rural areas on the contemporary spatial differentiation of socio-economic
development in Poland. The study by Stanny et al. [59] on the typology of rural areas in
Poland (conducted via different methods and on a different set of socio-economic indi-
cators) confirms the clearly divergent character of rural areas within the borders of the
former three partitions and indicates the important role of cities (level of urbanization)
(Figure 5). Areas located within the borders of the former Russian partition show dominant
traditional agriculture, which hinders socio-economic development of rural areas. On the
other hand, areas within the former Prussian partition (except for the areas incorporated
into Poland after 1945) have a multifunctional character, which significantly improves their
socio-economic status.

Similar conclusions were reached by Głębocki et al. [60] and Wiśniewski et al. [61]
who came up with a typology of agriculture in Poland. However, in these studies, historical
heritage reveals not only the borders of the former partitions but also the borders of Poland
from the interwar period (1918–1939). In turn, these studies emphasize the lingering
differences in the level of commodity farming, efficiency and mechanization, or the level
of agriculture in general. “Invisible” historical heritage also brings indirect effects as
diagnosed by Bański et al. [62] who showed that the highest concentration of “disappearing
villages” occurs mainly in the lands of the former Russian partition as a consequence of
unfavorable tendencies of social and economic processes. The main reasons for this process
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include: the constant population outflow to cities and their functional areas resulting
from the permanently low level of economic and social development of peripheral and
marginalized rural areas, their much worse infrastructure and poor connectivity. In turn, a
study by Fritsch et al. [63] outlined the spatial differentiation of the level of entrepreneurship
in Poland, which clearly refers to the historical borders (especially Poland within the
borders of 1918–1939 and partly the partitions). According to the authors, this may be
partly historically conditioned, consequential of divergent socio-economic, political and
cultural systems.
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Both our research and all the above studies stress the role of historical determinants,
which differently impacted the spatial and functional structure of particular areas of today’s
Poland belonging to the three partitioned states. They affected the level of infrastructural
equipment of towns and rural areas, of agricultural culture and of socio-cultural character-
istics of inhabitants, which emerged over the course of decades through the functioning
of different political, social and economic systems. The result is the consolidation of dis-
parities in the level of socio-economic development (or its selected aspects) in the country,
which, in terms of overall development and selected aspects of partial development, still
clearly correspond to the layout of the former borders, especially those of the partitions
and during the period of the Second Polish Republic.

6. Conclusions

The outcomes of the study, based on the application of an original procedure for the
determination of the synthetic index and the use of a procedure for the classification of
local units based on an innovative random forest method, helped to confirm the research
hypotheses put forth at the beginning. The inclusion in the study of a relatively long series
of observations both helped to capture the stability of the development situation of many
Polish municipalities in terms of the level of socio-economic development and made it
possible to observe gradual changes, especially in the comparison of the development
situation of cities and their functional areas versus rural areas. The conclusion is that the
spatial differentiation of socio-economic development in Poland at the local level is gradu-
ally overcoming the “invisible” historical legacy and becoming increasingly influenced by
the polarization of development processes in cities and their functional areas, which results
in relegating many rural areas to the periphery and contributes to their marginalization.
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The identified consolidating developmental differences are increasingly opposed by
the society. It should be remembered that the costs and benefits of globalization taking
place under conditions of progressive integration are unevenly distributed among areas
and among social groups [64,65]. This leads not only to the aforementioned polarization of
developmental differences between various areas, but also (and perhaps most importantly)
to the polarization of social behavior. The strong association of spatial structure with
variations in the level of socio-economic development takes the form described by Andrés
Rodríguez-Pose [66] as the “revenge of meaningless territories”. It represents a radical
response that stresses disagreement to the consequences of the socio-economic processes
taking place and the unsatisfactory effectiveness of the development intervention to date.

The challenges highlight the need for a change in the approach to development pol-
icy programming and implementation. The limitation to previously used approaches
focused on the implementation of large infrastructure investments and the impact of the
development of leisure infrastructure and increasing social assistance seem to be blatantly
insufficient, if not harmful. Changing the situation of peripheral and marginalized areas
and, consequently, the social inclusion of their inhabitants, requires the use of a place-
based approach in development intervention with a focus on strengthening endogenous
potentials and overcoming local barriers to development [36]. It is necessary to strive for
a coordinated use of the development potential of each area rather than to wait for the
spillover effects of development from areas of its polarization [67]. As Rodríguez-Pose [66]
indicates, “place-sensitive development policies” should focus on uncovering untapped
and dormant potential and strengthening untapped opportunities. This requires the
creation of conditions for a complete and objective identification of the networked local re-
sources that make up the territorial capital of each area. This should be carried out through
theoretical assumptions of evidence-based development policy programming objectively
adjusted to local realities, as well as by the application of principles of people-based and
place-based policies. Above all, however, it should seek to empower local stakeholders’
capacities to design the development future of an area, regardless of its current level of
development [68]. Importantly, this does not require increasing the scope of interventions,
but improving their quality, mostly determined by institutional factors [69,70].
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54. Domański, B. Społeczny wymiar rozwoju polskich regionów. In Równość czy Efektywność Rozwoju. Eseje Inspirowane Dorobkiem
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