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Abstract: One of the main pillars of sustainable urban development at the local scale is to control
the social aspect of urban equality of socio-economic systems. A number of studies confirm that
poverty in urban space is accompanied by negative phenomena, such as high unemployment, social
pathologies, increased crime rate, or the high level of the decapitalization of space, including the poor
condition of housing and municipal infrastructure. However, there is a gap in defining the relation
between urban poverty and city structure to control and preferably minimize social inequalities.
The aim of the study was to empirically verify the impact of the location of residential properties in
relation to poverty-stricken areas in the city. The research covered the housing market in one Polish
city (Kalisz) in the years 2006–2018. By applying GIS technologies, we identified the location of each
property in relation to poverty areas. The data was subjected to regression analysis, with the use of
the hedonic approach based on exponential models. The analysis of data allowed us to conclude that
location in a poorer area does affect the prices of new flats, which is not only a contribution to the
development of science, but is also information that could be used by developers or property valuers
to establish the prices of flats, as well as city managers to avoid pauperization of urban districts.

Keywords: spatial analysis; poverty areas; socio-economic inequalities; housing market; statisti-
cal analysis

1. Introduction

Nowadays, more than half of the world’s population lives in cities, and this rate is ex-
pected to rise to 60% in the next 10 years. Rapidly progressing urbanization processes have
a huge impact on the natural environment, therefore, they are associated with the need for
proper spatial planning, creating conditions for economic progress and social development.

Sustainable development of the cities is possible by taking into account the Sustain-
able Development Goals (SDG) [1], which include, among others, “Sustainable Cities and
Communities” (Goal 11). From an urbanism point of view, it is important to ensure access
for all to adequate, safe, and affordable housing and basic services in particular to different
groups of persons. Currently, social inequalities are an increasingly serious problem in
urbanization. The biggest urban challenges include overcrowding, low-quality infras-
tructure, housing scarcity, and poverty. Poverty prevention is another goal of sustainable
development (No Poverty—Goal 1) that relates to conscious and sustainable urbanization.
Overcoming challenges in a way that will allow cities to improve resource management and
reduce pollution and poverty is influenced not only by government and local authorities,
but also by enterprises and society.

Sustainable urban development supports the long-term prosperity of cities and their
inhabitants. In some cities, the rapid expansion reflects unplanned urban sprawl, making
the delivery of services costlier and inefficient. Urbanization reshapes cities and contributes
to rising house prices, affordable housing shortages, and inflexible housing stock, which in
turn threaten quality of life. The population continues to flow to cities, which means that,
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due to increased demand and rigid, limited supply in times of crises, housing prices are
rising. This leads to a housing affordability crisis, which affects not only the poor, but also
median income residents [2].

The possibility of improving the housing situation and counteracting social inequali-
ties, including poverty, is largely dependent on the situation of the real estate market. Of
course, there is no versatile solution to rising housing prices and the affordability of urban
housing. While housing prices and affordability can be viewed from many different per-
spectives, the main factors to tackle this problem require a significant increase in housing
supply and ensuring a better fit between the house and the resident.

Cities should focus on creating more housing, including a more diverse range of
options so that the housing stock can better meet the needs of different household types
and income levels. Particular attention should be paid to good density. By densifying
cities in the right way, ensuring mixed use, green space, and good connectivity, we create
vibrant, livable, and sustainable communities, while also reducing energy consumption
and emissions and decreasing the infrastructure costs per resident, which is important from
the economic, social, and environmental dimensions of the SDGs. Applying the principle
of good density means, inter alia, planning space and investments in a sustainable manner,
thus preventing ghettoization [3].

Local real estate markets play an important role in achieving the goals of sustainable
urban development. All human activity takes place in a rare space that is considered as a
rare good. Both limited supply and varied quality (attractiveness) of space in cities lead
to differentiation of real estate prices. In order to shape the conditions of permanent and
balanced spatial development, urban policy should monitor and influence the real estate
market through regulations that favor economic rationality and at the same time protect
the public interest.

Urban policy tools, such as e.g., revitalization programs, support for residents, and
entrepreneurship, investment incentives, as a result, should lead to a sustainable level
of real estate prices. In turn, the lack of control of factors negatively influencing real
estate prices (such as concentration of poverty, environmental pollution, crime, noise,
and traffic) may lead to the segmentation of space and the creation and aggravation of
social inequalities.

One of the most urgent issues of the contemporary social policy of central and eastern
European countries is the phenomenon of urban poverty, usually accompanied by the poor
condition of housing resources, high unemployment, the occurrence of social pathologies,
high crime rate, violence, and noise. With political changes in Poland, which started in
the late 1980s, the process of progressive stratification of society began, accompanied by
the growing diversification of the spatial scale of poverty. At the same time, researchers
took more interest in studying the problem of poverty, which used to be neglected due
to the lack of consent from socialist authorities [4]. Studies of poverty were conducted in
different fields of science, with an emphasis put on various aspects of this notion. There
are sociological, economic, psychological, and political concepts of poverty [5]. Much less
attention has been paid to spatial issues in this regard.

The findings of spatial studies of the concentration of the poor and the distribution
of poverty areas in cities showed that poor citizens mainly inhabited the central parts of
American cities (inner cities), which were gradually becoming the subject of economic
marginalization and spatial decapitalization. It was also observed that urban poverty had a
class and racial character, and was combined with crime, youth’s lack of social adaptation,
drug addiction, illiteracy, family pathology, and the physical degradation of housing and
municipal infrastructure. In turn, the rich, educated, and qualified population of high social
and economic status resided in the outskirts of cities, transforming them into economically
wealthy and relatively safe suburbs [6,7]. This type of dualization of urbanized areas is
also clearly evident in contemporary cities, where sections of development and economic
prosperity neighbor the areas of economic collapse. Therefore, it seems justified to pose a
question about the influence of poverty on the urban real property market.
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The analysis of the literature allows us to identify a number of factors determining
housing prices, which are largely dependent on general location (in a broader context,
with reference to a continent, state, city, or district) and the condition of the property’s
surroundings (e.g., the quality of space). Location is one of the key determinants of housing
prices [8–12]. It can be perceived in a number of ways, e.g., as the distance from the city
center, the vicinity of commercial and service centers, public space, greenery, accessibility,
etc. [13–17]. Some authors see location as a three-level feature, consisting of the property’s
designation (the condition and/or the development potential, etc.), the character of its
immediate surroundings and their influence on the property, the overall urban structure,
and the interrelationships in the structure of the city’s spatial development, be it those
currently existing and those planned or likely to exist in the future [18]. Real estate
properties are inseparably linked with a place, so they also differ in terms of micro-location.
Thus, their prices are influenced by changes in the surroundings [19]. It is residential
properties that are most strongly dependent on micro-location, while investment decisions
in the commercial market often go beyond the local market [20]. Housing properties,
especially in the countries of central and eastern Europe, where the historical conditions
of their ownership structure are the explanation of the current low level of population
mobility, are to a far higher degree subject to competition in different micro-locations of
the local market [21]. It appears that researchers have not examined the impact of another
determinant, i.e., the effect of the location in relation to poverty areas on the prices of flats.
This is why the research problem in this article is the analysis of factors that affect housing
prices, taking into consideration the issues of the location of difficult areas that have not
been studied before. The aim of the research was to verify the impact of the location
of urban properties in an area of poverty on their prices. In order to achieve this aim,
we used a two-stage research procedure, in which we identified areas of poverty in one
Polish city, after which we showed their role in determining prices in the housing market.
We used three models of the socio-spatial structure in the city as theoretical concepts to
identify areas of poverty: (1) the Burgess zone concentric model [22], (2) the Hoyt (sector)
model [23], and (3) the multiple nuclei model by Harris and Ullmann [24]. The study was
conducted in the housing market of a city of sub-regional character (Kalisz, Poland), and
the analysis covered the years 2006–2018. The analysis of data allowed us to conclude
whether location in an area of poverty has an impact on the prices of new flats, which is a
valuable contribution to the development of science and reveals information that could be
used by developers or property valuers to establish the prices of flats.

In the paper, we provided a review of the literature on the traditional and specific
determinants of housing prices, after which we described the research procedure and
data sources, and then discussed the obtained results and referred to the findings of other
studies in this field.

2. Literature Review
2.1. Traditional Determinants of the Prices of Flats

Urban properties are among the most frequently purchased ones, fulfilling the basic
needs of human existence and at the same time being an investment. While the existing
housing resources are impossible to move, new flats can be built in the place chosen by an
investor—if it is available—and the decision on the location of new facilities is made after
the analysis of various factors, including those referring to location.

Location refers to position in a specific place, which involves a number of factors.
The influence of these factors on the prices of flats has been extensively examined in the
literature. This influence may be analyzed from different perspectives, as the impact of
(1) external factors from distant surroundings (macro-environment), (2) external factors
from the close surroundings (micro-environment), and (3) internal factors (in the so-called
ultra-environment) [25,26].

The most frequently analyzed factors in the literature are the macroeconomic ones.
Factors in the macro-environment are important for the level of prices, rather than the prices
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of specific real properties. There is an increasing number of studies on the influence of
economic, social, political, legal, and other processes in the urban area. The most commonly
identified factors include:

• International economic situation—the global crisis has a negative impact on the situa-
tion in the real estate market [27,28].

• Investors’ sentiment and the level of development of the national economy—there is a
long-term relationship between the prices of flats and the gross domestic product per
capita [29]; the prices of flats are indirectly (through an increase of demand) influenced
by the wealth of the society [30] and the unemployment rate [31].

• Macroeconomic policy, especially in the conditions of the common market, which is
the case of, for example, EU member states. The European Union influences, through a
number of instruments (pricing and wage policy, interest and exchange rates, tax and
customs policy), the fluctuations of the prices of flats in different countries. Research
shows that the state’s interference with the market significantly determines the balance
of housing prices, but it appears that there are differences in the response to various
types of policy [32], as well as spatial differences in the implications of policies pursued
in the residential property markets [25,33]. The positive influence of the inflation level
on the increase of housing prices is also observed [4,34].

• The state’s housing policy—market limitations resulting from, among others, the
housing policy or law regulations are difficult to observe, but they do have an impact
on the housing market [35]; subsidies for the real estate market (government schemes)
affect the dynamics of the prices of flats—residential property markets are not as
volatile as other sectors of the economy, and the inertia of local real estate markets
becomes particularly evident during violent changes. What affects the prices of
residential properties in central and eastern European countries are factors that are
specific to political transformation, connected with the demand for flats (financing
the purchase through grants or aid schemes) [36]. Housing policy may promote the
development of housing construction, but it may also contribute to an increase in the
supply of flats and the ownership of wealthy citizens, deepening social and spatial
inequalities [37].

• The banking system—the availability of diverse forms of providing loans for pur-
chasing properties in the real estate market, including banks’ credit policies, as well
as the availability and interest rate of loans, affect the level of housing prices and
determine the volume of sales [4,36], while changes in the value of financed properties
may contribute to the instability of banks [38].

• The business cycle, which affects cycles in the real estate market, but these changes
do not have to be strongly correlated. Most studies of cycles in this market concern
the reference variable of the price of flats. The specific sectors of the market are het-
erogeneous, which means that some markets are more cyclical than others; moreover,
housing shocks are usually short-term [39]. Changes in the prices of flats particu-
larly depend on the geographical location of the urbanization degree and individual
features of a flat (e.g., age and material) [40].

Factors in the micro-environment influence the level of development of local markets
and their diversification. They include:

• Local economy, including the income of the population in this area and local employ-
ment level [41–43].

• Local tax policy—the level of taxes and the system of reliefs and exemptions may
influence the supply and prices of flats to a negligible degree in the long-term, but are
quite noticeable in the short-term [44].

• Spatial policy, which affects the investment potential of a given area, promoting the
increase of supply or reducing it. Land control and zoning create the opportunities to
build new flats, thus influencing their prices [35].

• Geographical environment—in this context, the characteristics of the climate, terrain,
wind direction, insolation, and the amount of natural resources [4,45].



Sustainability 2021, 13, 858 5 of 18

• The demographic situation of a region, the size of families, lifestyle, fashion, and
local demand—these phenomena mainly have a short-term influence on the prices of
flats [46,47].

The authors often focus on the features of properties that affect their prices. They are
connected with the ultra-environment, and include:

• General location—location in a specific city, the distance from the central business
district (CBD), and the property’s surroundings, including natural environment, green
areas, and accessibility [43,48–50], which is more important in areas inhabited by a low-
income population [51]. In the post-socialist cities of central and eastern Europe, zones
that are characteristic for socio-economic phenomena have developed: (1) central parts
of cities (old-town buildings), (2) large-block housing estates (with an increased crime
rate), and (3) suburban areas (rural areas annexed to cities in the last few decades,
inhabited by poor indigenous people with a mentality different from that of urban
residents) [8,52–54].

• The individual features of properties—the floor area, number of rooms, architecture,
design, the size and characteristics of the garden, technical condition, age, quality of
materials used, frequency of repairs, quality of installations, possibility of extension,
and renovation are all significant determinants of prices [55,56].

• Lessees—the value of a property with a lessee may differ from the value of a property
without a tenant [57].

• Easiness of sale (time needed to perform a transaction) and the availability of informa-
tion about a property—there is a big difference between asking prices and transaction
prices; when combined with the sellers’ reluctance to reduce the price or delaying
action in this regard, it prolongs the time in which the property is exposed in the
market [58].

2.2. The Specific Determinants of the Prices of Flats

The findings of various studies partly correspond with each other, confirming the
influence of certain features on the value of residential properties, but the catalogues of
attributes significant for this value differ depending on the market segment, the specific
local market, and the time of the analysis. However, the influence of the location of a flat
on its price is out of the question. Location is directly connected with the surroundings,
in which, apart from other flats, there are public spaces (streets, squares, green and blue
areas), the natural environment and its pollution (dust, noise), and the people who live
and behave in a specific way—e.g., consistent or inconsistent with social norms (social
problems—poverty, unemployment, alcoholism, homelessness, etc.) [59–63]. These factors
may determine the quality of the location and its impact upon the prices of flats. The issue
of the location of properties in areas affected by social problems and its influence on housing
prices has been neglected by science, and has only been examined to a limited degree.

For example, the study conducted by American scholars [64] in Chicago, Illinois
concerned the location of new flats in poor districts. Although they analyzed in detail the
relationship between the price of flats and the type of building, distinguishing between
three urban design types (enclave, traditional neighborhood development, and infill), the
research covered only a sample of flats located in a poor district. What encourages investing
in problem areas are low prices and the availability of land. Another benefit of developing
poor areas is the social integration of the poor population with other residents. It is an
added value for developers, who, apart from obtaining economic profit, may promote
themselves as socially responsible companies.

Another US study carried out in St. Louis, Missouri [65], focused on the neighborhood
and its transformation based on five neighborhood succession theories seen from different
perspectives. (1) The bid rent function theory attempts to balance two contradictory
desires in housing preferences: people would like to own larger flats, which are at the
same time located close to the center of the city they work in. Therefore, the location
value of flats is a difference between the consumption of land (in the form of housing)
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and the cost of commuting to the CBD. According to (2) the housing bundle theory, the
characteristics of the neighborhood, including socio-economic ones, significantly determine
the value of a property. (3) The broken window theory focuses on behavior norms and
society’s control over them. When people with low moral standards settle in a district,
its reputation worsens. Consequently, flats located there become less attractive, and their
price gradually falls. (4) Segregation theory is based on preferences with regard to the race
of neighbors. Civil rights movements led to the protection of a race against discrimination.
Despite this, some social/ethnic groups may still be discriminated against due to their
disproportionately low income. Finally, (5) the game theory of real estate investment states
that the value of a property is determined by its neighborhood. It is assumed that there
are a number of real estate properties and owners in the neighborhood, which makes it
difficult for them to find a common ground. Decisions concerning the location of new
investments in an unfavorable environment are made autonomously by properties’ owners,
who, facing uncertainty, choose a safe option—they do not invest in the development of
the property, as it gives them a higher potential return than investing while their neighbors
are not doing the same. This model explains why the surroundings deteriorate rather than
improve in many urban districts. In light of the above theories, we can conclude that the
influence of the neighborhood on housing prices is an extremely complex issue.

Among the few scholars who examined the influence of location on housing prices
were Spanish researchers [51] who used the case of the urban area in Valencia, Spain.
They distinguished the following aspects: (1) accessibility and the vicinity of necessary
or attractive objects, (2) the surroundings and the quality standards of nearby facilities,
and (3) the socio-economic status of the neighborhood and immigration level. The authors
point out that location combines a variety of factors, from employment prospects to leisure
opportunities. Location in a specific place is connected with a sense of security among the
potential buyers of new flats—it involves different attributes that translate into the benefits
and satisfaction of buyers.

In another study, conducted in Columbus, Ohio [66], the authors analyzed the influ-
ence of crime rate on the prices of flats. To this end, they had gathered data concerning
various types of crime (homicide, rape, robbery, assault, burglary, theft, and car theft),
dividing them into three groups: crimes in general, violent crimes, and property crimes.
The data was subjected to geocoding with the use of the location of an event as a spatial
reference point. In order to discover whether the impact of crime differs among districts,
they divided the sample into categories according to the income per inhabitant of the
district in which the house was located. The authors found that, in the period under
study, the crime rate decreased in the region with low income, while increasing in those
with middle and high income. Poor areas had an approximately 50% higher share of
flats occupied by owners (in contrast to flats for rent), and about two times fewer vacant
properties than in districts in less attractive locations. Districts in an unfavorable situation
also featured the highest population density, unemployment rate, and share of a population
of 25 or more years of age. The inhabitants of housing estates with the highest income were
predominantly of the Caucasian race (91%), with only 52% of the residents of low-income
districts being white. The findings show that the influence of crime on housing prices
differs depending on the type of district, thus leading to differences in the urban area.
Violent crimes negatively affect the prices of flats in all districts. This influence is the
strongest in low-income areas.

Although the theoretical concepts cited above apply to North American and western
European cities, many of these findings are universal, and can also be observed in modern
cities in developing countries. Therefore, taking into account some differences and speci-
ficity of central and eastern European post-socialist cities, the concepts were adopted as the
theoretical framework of the research.
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3. Materials and Methods

The research procedure aimed at accomplishing the aim of the paper consisted of two
main stages. The first involved the identification of areas of the particular concentration of
poverty in the city. The source material was obtained from the Municipal Social Welfare
Centre (Miejski Ośrodek Pomocy Społecznej—MOPS) in Kalisz and the Citizen Affairs
Department of the City Hall of Kalisz. Poverty concentration areas were detected with the
application of GIS technologies in ArcINFO software.

In the latter stage, we verified whether the location of poverty concentration areas had
an influence on housing prices. We applied regression models (OLSs), using SPSS software
for analytic purposes. The analysis was based on data concerning the prices of residential
properties sold, collected from the register of prices and values of properties run by the
District Geodetic and Cartographic Documentation Centre in Kalisz.

3.1. Stage I—Poverty Concentration Areas

In seeking poverty concentration areas in the city, we referred to the so-called statutory
poverty line. In accordance with this definition, the poor are defined as household members
who were provided with financial support as part of the public social welfare system
because their income was lower than the statutory criterion of income per person in a
family. From 2018, the criteria set out in the Regulation of the Council of Ministers of 18 July
2018 on the verified income criteria and the amounts of cash benefits from social assistance
(Journal of Laws 2018, item 1358) were in force, according to which the right to receive
cash benefits under social assistance was (1) a single-person household with a monthly
income not exceeding PLN 701 (approx. EUR 160), and (2) a multi-person household
with a monthly income not exceeding PLN 528 (approx. EUR 120) per person [67]. This
definition is related to the European Commission’s definition of poverty, understanding
poverty as a relative concept, going beyond the lack of basic physical needs and aspiring
to the standards of social participation or human functioning [68]. The category of the
poor defined in this way allowed us to identify the address details of poor citizens and the
location of the phenomenon of poverty within the city borders.

The empirical research was done on the basis of data obtained from the MOPS as
the city’s organizational unit for analyzing social problems on its territory and providing
institutional support in this regard. Its database contains information about all beneficiaries
of MOPS in the period under analysis, together with complete address details and the
category that entitles them to seek aid.

First, the data concerning people whose income did not exceed the amount specified
as the statutory poverty line were collected. We rejected the data that referred to people
who received help due to their disability, orphanhood, homelessness, maternity protection,
having a large number of children, home violence, chronic illness, and other cases that
entitle one to apply for social assistance.

Finally, for analytical purposes, we used a query covering 410 households, in which
more than 6000 social benefits a year were provided on account of low income. After that,
we performed the geocoding of the address base of distinguished poor households.

When analyzing the distribution of the poor population in the city, we used three
patterns of research procedure, thus referring to three classical models of the social and
spatial structure of cities [69,70]—the Burgess zone concentric model [22], the Hoyt (sector)
model [23], and the multiple nuclei model by Harris and Ullmann [24]. The classic models
of the social and spatial structure of cities became the basis for the identification of poverty
concentration areas, and then for the verification of the impact of poverty on housing prices.

In the first case, three concentric buffer zones around the pre-established central
point of the city were marked. The historical center with the market and the town hall,
which was also the administrative center of the city, was adopted as the central point. The
successive buffer zones were set by equi-distances, with values changing every 0.5 km. In
this way, 16 buffer zones were established. Then, the number of households and inhabitants
who received financial aid from MOPS on account of poverty was identified in each of



Sustainability 2021, 13, 858 8 of 18

the concentric zones marked. The obtained results were compared with the analogical
structure concerning the overall population of the city. Such an attempt to identify poverty
was theoretically justified by the model originally proposed by Burgess [22], according to
which the distance from the center is the fundamental factor determining the city’s spatial
structure, thus also the distribution of poverty within its space.

The second method was based on Hoyt’s theoretical construct [23], according to which
the city develops along its main travel links. As a result, it assumes the shape of a star, with
clearly distinguished sectors radiating from the center. Thus, we divided the area of the
city under examination into 16 sectors coinciding in the central point established before.
The area of each sector was reduced by the area of the very center of the city, covering
the historical Old Town, surrounded by town walls in Middle Ages, and now replaced by
Planty park. Next, in each of the distinguished sectors, we counted the beneficiaries of
social welfare and compared the obtained structure with the population structure according
to the place of residence in each sector.

In the third approach to the identification of poverty concentration areas, we divided
the territory of the city into a grid of squares with each side 0.2 km in length. In this way,
1860 fields with an area of 0.04 square meters were generated. In further analysis, they
were treated as basic research units. Then, with the application of GIS technologies, we
identified the number of poor people and the total size of the population in each basic field
(square). By comparing the places of residence of poor citizens and the overall population
of the city, we were able to identify poverty concentration areas, irrespective of the distance
from the center, and travel links. Thus, the established areas may refer to the multi nuclei
model developed by Harris and Ullman [24].

The quantitative measure of the concentration of the poor population in the city was
the location quotient, which was calculated according to the following formula:

LQ =
ni × pk
pi × nk

, (1)

where ni denotes the number of poor residents in a given basic field (square), nk is the total
number of poor people in the city, pi is the size of the population inhabiting a given basic
field, and pk is the total population of the city.

The location quotient determined in this way was a measure of the degree of poverty
concentration in a given area (in relation to the degree of population concentration in this
area). It was assumed that if the indicator values were above one, the poverty concentration
in a given area was high. In such a situation, the share of poor people (as a percent of the
total size of the poor population) was higher than the share of the population in this area
(as percent of the total population of the city).

3.2. Stage II—The Regression Analysis of the Prices of Flats

The verification of the influence of location in a poverty area on the price of a property
was conducted by way of regression analysis. To this end, we built a database including
all transactions in the urban area in the examined city in the years 2006–2018, and then
selected the transactions in the primary market. We decided that flats in this market would
be the best research material owing to their homogeneity in terms of the technical condi-
tion of buildings and the standards of flats. These attributes differentiate the secondary
market to a far higher degree, constituting a significant price-setting factor. In regression
models, however, they are a predictor that is difficult to quantify, as its values arise from
subjective judgment.

We built a database consisting of almost 1000 records. From the initial database, we
removed records that included incomplete information, e.g., it was impossible to learn
about the characteristics of a flat. In the end, the regression analysis covered 879 flats
from the primary market. The transaction price for one square meter was adopted as the
dependent (endogenous) variable. A set of independent (exogenous) variables, in turn,
included a wide range of market attributes (information about the date of sale of a flat, its
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location, address, district, floor area, the size and type of associated area, the number of
floors, and location a poverty area). In the beginning, we tried to select the biggest possible
number of independent variables, realizing that the set would be subject to reduction as a
result of the verification of the significance of individual variables for further procedure.
Potential independent variables were finally accepted or removed on the basis of statistical
and formal criteria.

The set of potential independent variables included attributes connected with the
location of a property in a poverty concentration rea. In accordance with the previously
discussed procedure, the location in a poverty area was established in three ways:

1. Location in a concentric zone, in which there was a surplus of a poor population;
2. Location in a radiating sector, in which there was a surplus of a poor population;
3. Location in a basic field of the grid of squares, in which there was a surplus of a

poor population.

As poverty areas delineated by way of different approaches overlapped, we estimated
three independent regression models, each of which took into account a poverty area,
delimited by a different method (respectively: the buffer model, the sector model, and the
multiple nuclei model). A complete list of potential independent variables is presented in
Table 1.

Table 1. Potential independent variables explaining the unit price of flats.

Variable Type of Variable Characteristics and Variants of the Variable

Quarter Quantitative from 1 (1st quarter of 2006) to 52 (4th quarter of 2018)
District:

I, II, III, IV, V, VI, VII, VII, VIII, IX, X;
XI—base category

Qualitative (0/1) 1—if a transaction was completed in a given district
0—otherwise

Floor area Quantitative Usable floor area of a flat in square meters
Associated floor area Quantitative Associated floor area in square meters

Cellar Qualitative (0/1) 1—if a transaction involved the sale of a cellar
0—otherwise

Garage Qualitative (0/1)
1—if a transaction involved the sale of a garage or a

parking spot
0—otherwise

Number of rooms Quantitative Number of rooms in a flat
Number of floors Quantitative Number of floors in a building

Low block Qualitative (0/1)
1—if a transaction concerned a flat om a block of up to

five floors
0—otherwise

Poverty area—zone Qualitative (0/1)
1—if a transaction was completed in a zone classified as a

poverty area
0—otherwise

Poverty area—sector Qualitative (0/1)
1—if a transaction was completed in a sector classified as a

poverty area
0—otherwise

Poverty area—grid Qualitative (0/1)
1–if a transaction was completed in a grid classified as a

poverty area
0—otherwise

Source: Authors’ own study.

In the regression analysis, we used a non-linear approach, estimating exponential
models described with the following equation:

y = α0·eα1x1+α2x2+...+αkxk

where y denotes the dependent variable (i.e., the transaction price for one square meter
of a residential property), x1, x2, . . . , xk are independent variables (market attributes of a
property), and α0, α1, . . . , αk are the model’s structural parameters.
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The exponential model was subjected to log-linearization, then we estimated the linear
auxiliary model using the least squares method and evaluated its quality. After that, we
moved the estimated values of parameters to the main (exponential) model and calculated
change rates y according to a given xk, in accordance with the following formula:

growth rate = (eαk − 1)·100% for αk 6= 0.

This type of procedure is often applied in the literature on the issue of property mass
valuation. Exponential models used for automatic valuation are better known as hedonic
models [71–73].

4. Results

In accordance with the adopted research methodology, in the first stage, we distin-
guished poverty areas in the space of the examined city. We used three ways of establishing
the boundaries of the problematic area. Then, we analyzed the influence of the flat’s
location in a poverty area and of other factors differentiating flats sold on the price for one
square meter.

4.1. Poverty Concentration Areas

The results of the analysis of poverty concentration in the successive distance zones
have shown that the largest number of inhabitants who received benefits on account of
poverty lived from 0.5 km to 1.5 km from the city center (over 55% of the total number
of social welfare benefits). Quite a lot of residents covered by financial assistance were
also identified in the distance zone from 2.5 km to 3.0 km (13%), and in the zones of up
to 0.5 km and from 2 km to 2.5 km (almost 10% in each of these zones). Lower values of
the analyzed phenomena were observed in the zone from 1.5 km to 2 km (7%). Distance
zones of above 3.5 km featured far fewer inhabitants receiving social benefits (below 1%)
(see Figure 1).

The curves illustrating the distribution of poor people and of the total population
depending on the distance from the central point allow us to identify two characteristic
areas (zones) that stand out regarding the poverty level. Within the distance from 0.5 km
to 1.5 km from the city center, there was a relative excess of poor population in relation to
the total number of inhabitants, with the highest surplus in the zone from 1.5 km to 1 km.
The second area with a relative excess of poor residents was the zone between 2.5 km and
3 km. When we look at the zones from 1.5 km to 2.5 km and from 3 km to 6 km, the share
of poor inhabitants was lower than the percentage of the total population, and the highest
relative difference was observed in the distance from 2 km to 2.5 km. In more distant zones
(more than 6.0 km from the center), covering the peripheral area of the city, the analysis
has shown the relative balance of the two structures.

The graphic illustration of poverty concentration in radiating sectors shows that the
eastern (sectors from 11 to 14) and northwestern (sectors 2 and 3) parts of the city were
the areas with a particularly high intensity of a poor population. In the other parts, the
percentage of the poor population was lower than the share of the total population. The
highest surplus of the poor in relation to the total population was identified in sector 14,
with slightly lower values in sectors 11 and 12 (see Figure 2).
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The results of the analysis of poverty areas established on the basis of a square grid
and location quotients showed that areas with a high poverty concentration could be found
in the territory of the whole city, with quite clearly evident regularities (see Figure 3). More
compact poverty areas tended to be located in central districts. This part of the square grid
illustrating the concentration of poor residents basically overlapped with the concentric
zones in the distance of 0.5–1.5 km from the city center. High values of the location quotient
were also identified in the areas of the intermediate zone of the city, in highly urbanized
areas. The other poverty zones were unevenly distributed in the peripheral parts of the
city, and the concentration of poverty in these areas was often associated with quite a large
number of council flats there.
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Referring the obtained results to the functional and spatial structure of the city, we
were able to identify certain regularities, characteristic of big cities in Poland and other post-
socialist countries [8,74–76]. Taking into consideration different ways of delimiting poverty
areas, we can observe that the poverty concentration marked mainly three specific problem
areas: central parts of cities, areas dominated by large-block housing estates, and suburban
areas. In central parts of cities, apart from representative city centers and service and
commercial malls, there are also old and decapitalized buildings with a very diverse urban
structure. Large-block housing estates built after World War Two are strongly diversified
in terms of social characteristics and construction quality. In turn, in the outskirts of cities
subject to intense suburbanization processes, two types of areas are now developing: rich
residential properties owned by middle class and poor estates transformed from rural
buildings. Similar conclusions related to the condition of poverty in Polish cities’ social and
spatial structures are offered in relevant publications—for example in Białystok, Gdynia,
Poznań, Słupsk, and the cities of Upper Silesia [76].

4.2. Regression Analysis

The estimated regression equations showed that the explained part of the variability
of the unit prices of residential properties in the primary market was determined by the
non-linear combinations of variables that described flats according to their floor area, the
number of rooms, associated area, type of construction (low block), location in a specific
estate, and location in a poverty area. The upward trend in prices in the primary market in
the years under study was also statistically significant (Table 2).

Trends are consistent with the theory of economics and the logic of a cause and effect
relationship. Larger flats had lower unit prices on average, but a bigger number of rooms on
the same area stimulated the price for one square meter. The unit price also increased with
each square meter of the associated area. On average, lower prices of flats in low blocks (up
to five floors) stemmed from the specific nature of the local primary market—high blocks
were predominantly upgraded apartment buildings (with a panoramic lift, spectacular
views, etc.). Marks next to regression coefficients referring to the specific districts of the
city show that ceteris paribus flats in District XI (considered the base category) were the
most expensive, while the biggest minus percentage deviations were observed in District II.
It is a large-blocks housing estate with undesirable neighborhood characteristics; although
it is located close to the city center, it has post-war, modernistic architecture (prefabricated
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buildings in poor state), a high density with an insufficient number of parking places and
garages, and is inhabited by older people, with an average age of over 50 years.

Table 2. Modelling unit prices (PLN/m2) in the primary market, taking into consideration the poverty concentration factor.

Buffer Model Sector Model Square Grid Model

Coeff. Growth Rate Coeff. Growth Rate Coeff. Growth Rate

Constant term 8.168 *** – 8.269 *** – 8.244 *** –
No. of quarter 0.005 *** 0.5% 0.002 *** 0.2% 0.004 *** 0.4%
Floor area [m2] −0.002 *** −0.2% −0.002 *** −0.2% −0.002 *** −0.2%

Number of rooms 0.052 *** 5.3% 0.047 *** 4.8% 0.053 *** 5.4%
Associated area [m2] 0.007 *** 0.7% 0.007 *** 0.7% 0.007 *** 0.7%

Low block −0.167 *** −15.3% −0.158 *** −14.6% −0.2 *** −18.1%
District I −0.199 *** −18.1% −0.163 *** −15.0% −0.266 *** −23.4%
District II −0.320 *** −27.4% −0.334 *** −28.4% −0.431 *** −35.0%
District III −0.218 *** −19.6% −0.153 *** −14.2% −0.208 *** −18.8%
District IV −0.076 *** −7.4% −0.135 *** −12.7% −0.143 *** −13.4%
District V −0.061 *** −5.9% −0.036 * −3.5% −0.191 *** −17.4%
District VI −0.252 *** −22.3% −0.177 *** −16.2% −0.21 *** −18.9%
District VII −0.151 *** −14.0% – – −0.092 ** −8.8%
District VIII – – −0.172 *** −15.8% −0.325 *** −27.7%
District IX −0.199 *** −18.0% −0.198 *** −17.9% −0.202 *** −18.3%
District X −0.291 *** −25.3% −0.165 *** −15.2% −0.389 *** −32.2%

Poverty area −0.020 *** −2.0% −0.016 *** −1.6% −0.104 ** −9.9%
R2/Adjusted R2 0.378/0.368 0.345/0.334 0.331/0.319

F (p-value) 35.01 (<0.0001) 30.29 (<0.0001) 26.65 (<0.0001)
AIC −991.50 −952.57 −941.30

Standard Error 0.1364 0.1395 0.1403

Statistical significance: *** p < 0.001, ** p < 0.05, * p < 0.1. Source: Authors’ own research.

The estimated regression models have shown that the location of a property in a
poverty area had a statistically significant influence on the unit price of residential prop-
erties in the primary market. The probability of error in the evaluation of statistical
significance in buffer and sector models was close to zero (p-values < 0.001), while, in the
case of the square grid model, it slightly exceeded 3%. As expected, flats located in poverty
concentration areas were cheaper, and the price drop fluctuated from about 1.6%, in the
case of location in an area classified as a poverty area, with 2% in a zone distant from the
city center that was recognized as a poverty area, to almost 10% in the case of a poverty
area delineated on the basis of the square grid model.

The biggest price decreases in the case of the square grid model were the result of the
most precise way of delimiting poverty areas. The buffer and sector models were more
generalized, so the negative impact of poverty areas in these models is not so evident
(although statistically significant). At the same time, we can assume that the latter models
paid more attention to the neighborhood of problem areas—the established buffers and
sectors, as larger areas, also took into account transactions located some distance away
from the places of residence of the poor.

The applied measures of goodness-of-fit and model quality indicated that the buffer
model came closest to the reality representative of the empirical data, while the model
based on the square grid reflected this reality to the smallest degree. The values of linear
determination coefficients of auxiliary models were from 33% (square grid model) to 38%
(buffer model). It should be remembered that, in models estimated on the basis of cross-
sectional data, R2 coefficients tend to be low, and do not attain as high of levels as in the
case of the application of time series. However, considering the large size of the sample,
we can say that low values of R2 do not mean that the model is low quality [77–79]. This is
confirmed by the results of F tests, which verify the combined significance of all variables
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included in the models. The high statistical significance of the F tests showed that the
estimated models are quite satisfactory and have a high cognitive value.

5. Discussion

The applied research procedure allowed us first to identify poverty areas in a medium-
sized city in Poland. We discovered that some regularities concerning the distribution of
poverty in the city space are consistent with the findings of previously published studies,
according to which poverty areas in many post-socialist cities can be found in three charac-
teristic locations: midtown housing estates, post-war districts of blocks, and peripheral
areas of cities, which, despite being incorporated into the city’s administrative borders,
often retained their rural character. Poverty concentration in these areas is associated with
the fact that council flats are often located there [8,74–77]. It is also pointed out in the
literature that the largest concentration of poverty in Polish cities is observed in the areas
inhabited by an older population, and the phenomenon of urban poverty is accompanied
by prolonged unemployment, social pathologies, and crime. Poverty areas, analogically
to slums in Western metropolises, are marked by a high degree of space decapitalization,
high unemployment rate, their prolonged dependence on social welfare, deep material
deprivation of residents, and the intensification of pathological behaviors, such as crime,
alcoholism, family break-ups, and home violence [8,52–54,80–83].

All of these phenomena shape the urban space, influencing the development of
housing and differentiating the prices of apartments in the specific locations. Despite this,
issues concerning poverty and its concentration in various parts of the city have not been
widely discussed in the literature so far. The findings of our study confirm that the prices
of flats in the primary market do depend on their location in a poverty area. Regardless
of the method of delimiting poverty areas, the constructed models show that unfavorable
location in such an area contributes to a drop in housing prices. These results confirm some
other researchers’ findings [51,59–61,64–66].

Our paper is in line with the neighborhood succession theories discussed above.
According to the bid rent function theory, people would like to live close to the city
center and, indeed, flats located in the midtown district of the examined city (District
XI) were the most expensive. In accordance with the housing bundle theory, the value
of a property is determined by the characteristics of the neighborhood, including socio-
economic ones, which is reflected by all of the models—a neighborhood classified as a
poverty area negatively affects housing prices. Our models also confirm the tenets of the
broken window theory—the prices of flats are inversely proportional to the occurrence
of people who give a district a bad reputation. In the case of Polish cities, especially
medium-sized ones, it is difficult to prove the thesis of the segregation theory—the share
of foreigners of another race among the population is negligible. It is evident, in turn, that
the presence of people with low income has a negative impact on prices.

The only theory that cannot be confirmed by our study is the game theory of real
estate investment. It is based on the assumption that the value of a property influences its
surroundings, but it is difficult to attempt discussion on this issue in the context of our
research. Game theory refers to investors who are the owners of a property, obtain income
from it, and consider further growth. Investment made by developers, in turn, consists of
a complete change in the use of a property (undeveloped land, a multi-family building),
which, consequently, should lead to sale rather than providing long-term income.

The identification of poverty areas in the city space is just an initial phase of research
into the problems of social deprivation. In further stages, more attention should be paid
to the factors and determinants of poverty concentration in the specific parts of urban
space, and to the co-occurring phenomena (unemployment, homelessness, pathologies).
Full analysis may be an important source of information for tasks in the field of social
welfare and spatial policy in the city. The consequent actions may result in the reduction
of socially negative processes and in the stimulation of social integration. They would
also definitely influence prices in the urban area; thus, the economic effect of intervention
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would be revealed. The growth in the value of flats would enable sellers to obtain bigger
profit, while the increased tax revenue to city budgets would stimulate local economy.

Our study is a contribution to a broader discussion on the determinants of prices in
an urban area, with particular emphasis on the location factor. We can cite papers that
analyze the influence of such disadvantages of localization, such as aircraft noise [59,84,85],
rail noise level [61], road noise [60], traffic [86], pollution [87,88], or other environmental
effects [89,90]. At the same time, a number of studies identify the advantages of local-
ization, such as municipal transport accessibility [91,92], the vicinity of green areas [93],
revitalization [78,94], and others. The presented study provides new arguments in the
discussion on the complexity of the real estate market in terms of spatial non-linearity [95]
and the diversification of property price determinants.

The identified relationships have a significant impact on the shaping of sustainable
spatial development in cities. As shown, the concentration of poverty leads to lower
housing prices. A decline in the attractiveness of some urban areas may result in a multiplier
mechanism discouraging people from settling in and doing business in these places. This,
in turn, will result in further pauperization and deterioration of socio-economic conditions.
This may result in the segregation of urban space into attractive areas that attract the rich
population and degraded areas with a high proportion of the poor. Thus, socio-economic
inequalities in spatial terms may increase in urban space.

Large price differences in various areas of the city are unfavorable from the point
of view of spatial development or the location of new investments. The concentration
of poverty in selected areas makes it impossible to use land rent, which is an obstacle to
the appropriate and intensive use of urban land. Urban policy, striving for sustainable
development of urban areas, should focus on eliminating or reducing the concentration of
poverty areas.

When making decisions concerning the location of new housing investments, devel-
opers are not only motivated by the shortage of flats, i.e., the potential demand for them,
but they first of all seek profit opportunities. Location thus influences the prices of flats
and, indirectly, the profitability of an investment. Important elements of localization at the
construction stage are easy access, the availability of infrastructure, and the vicinity of the
sources of supply. At the stage of sales, location becomes strictly linked with the condition
of the property’s surroundings and the wealth of the neighbors, which affect housing prices
and, consequently, the developer’s profit. Our study may be of value for active participants
of the housing market (developers, property valuers, and estate agents), providing them
with better possibilities of modelling price levels, as well as for local authorities, allowing
them to forecast phenomena in the local development.
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53. Węcławowicz, G. Elderly people in the socio-spatial structure of some Polish towns. Geogr. Pol. 1988, 54, 139–149.
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