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Abstract  

This study analyzes urban areas which comprise an urban center and neighboring 
municipalities. As an administrative unit, a city is an organism full of internal and exter-
nal connections, and it undergoes constant change at the micro and macro level. A city's 
internal structure is modified over time in response to changes in the local environment, 
and those changes often affect the surrounding territories. This article proposes a meth-
odology for analyzing the dynamics of urban space in five Polish cities (Białystok, Kiel-
ce, Olsztyn, Toruń and Rzeszów) which were surveyed in 2002-2010.  

The analysis was based on the assumption that dwellings constitute the largest part of 
a city, and that they are most susceptible to change. An observer examining the city from 
within will note that a critical level has been reached (an observer positioned in a rural area 
will report a decrease in the surface tension of the urban/rural boundary). In consequence, 
progressing residential development in areas adjacent to the city contributes to urban sprawl. 
In view of the above, a research hypothesis was proposed that residential area per capita is the 
most robust indicator of economic and spatial changes in an urban area.  
 
Keywords: urban space, dynamics, residential area, spatial structure. 
JEL Classification: J1. 
 
 
Introduction – structure of urban space 

 
Europe, including Poland, is characterized by significant diversity of urban 

areas, and the structure of dwellings changes over time and subject to demand. 
European cities face challenges of the 21st century such as globalization, eco-
nomic restructuring, social changes and problems of social exclusion. Cities 
exert considerable pressure on suburban areas which are incorporated into the 
urban structure (Rząd 2005).  
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The diversity of urban structures and zoning requirements influence the di-
rections of urban growth. The compact city is a popular urban design concept in 
Europe which promotes the preservation of the existing urban boundaries. Urban 
structures are carefully managed to prevent urban sprawl. Growth is concentrat-
ed in the urban center to encourage mixed land use in cities and create attractive 
and user-friendly environments for the local community. New and planned struc-
tures should blend into their surroundings. A state of equilibrium has to be main-
tained by introducing new planning standards to improve living conditions, re-
duce commuting time, lower energy consumption and improve urban economics 
(Bajwoluk 2008). 

The expansion of development outside the administrative boundaries of a city 
is an opposite trend in urban planning. The suburban zone is closely bound to the 
urban center, and it is an attractive location for investors. Regardless of the existing 
planning concept, investors are increasingly likely to embark on development pro-
jects outside the urban center due to the ease of land acquisition, the availability of 
mixed land-use options and lower costs. Attractive locations and the proximity of 
nature encourage many people to buy and build their homes in suburban areas 
(Stachura 2012). 

The dynamics and directions of urban growth have to be investigated in re-
lation to both urban sprawl and inner-city development. Analyses of urban 
growth have to rely on certain paradigms. The growth process has to be closely 
correlated with living standards in the urban center. The concept of development 
is strongly linked with the quality of life, the residents’ expectations and aspira-
tions, their level of cultural and technological development and the fulfillment of 
their needs. The first group of developmental factors is related to the size of the 
urban area, the second category of factors is associated with demographics, and 
the third – with social and economic growth. Each group of factors has to be 
analyzed to identify current trends and phenomena in contemporary cities 
(Mironowicz 2010, pp. 120-127).  

This study relies on the assumption that evaluations of urban growth dy-
namics should not rely solely on the size of the urban area. Changes in size are 
not directly correlated with the discussed concept of urban development. This 
observation can be illustrated with an example of two cities, Karachi (area of 
3527 km2, population of 21.2 million) and New York (area of 1213 km2, popula-
tion of 8.2 million), which clearly shows that social and economic growth is not 
directly linked with territorial expansion. It should, however, be noted that urban 
development does require space.  

An analysis of urban demographics over time reveals characteristic devel-
opmental trends. It is a reflection upon historical events and long-term phenom-
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ena that contribute to our understanding of the significance and background of 
growth processes (Chandler 1987). 

Territory and population size are not direct indicators of urban growth. For 
this reason, other developmental factors, including social and economic growth, 
have to be considered. Mercer Human Resource Consulting conducts annual 
Quality of Living surveys based on detailed assessments of 39 criteria grouped 
in 10 key categories: 
− political and social environment, 
− economic environment, 
− socio-cultural environment,  
− medical and health considerations, 
− schools and education, 
− public services and transport, 
− recreation, 
− consumer goods, 
− housing, 
− natural environment. 

The urban development process encompasses changes that affect many are-
as of life. Housing is a priority which supports the fulfillment of physiological 
needs, including shelter, sleep, consumption of meals and relaxation. Housing also 
satisfies the need for security: it protects an individual's privacy and creates a sup-
portive environment for family life and social contact (Bartkowicz 2005, p. 10).  

Residential area per capita is a robust indicator of living standards. It has 
been assumed that changes in this metric reflect changes in urban development. 
Evaluations of urban growth should not rely solely on changes in the usable 
residential area per capita because a steady drop in the urban population will 
increase residential area per inhabitant. The above is not indicative of an im-
provement in living standards. The reverse applies – a progressing decrease in 
living standards prompts local residents to migrate from the urban center and 
abandon residential property. The urban population has to be analyzed in con-
junction with total residential area in the city to avoid interpretational errors.  
 
 
1. Analytical methods in studies of urban dynamics 

 
Indicators for monitoring urban dynamics were used to evaluate the rate of 

changes in dependent variables over time. In statistics, an indicator is a metric or 
a measure which characterizes a dependent variable in time or space, where an 
independent variable represents time. Indices are characteristic metrics of urban 
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dynamics, and they are popularly used in surveys of social and economic well-
being (Timofiejuk 2006). Indices are relative measures which can be applied in 
analyses of irregular changes. The discussed metrics are intuitive and compara-
ble regardless of the type of the evaluated process and its magnitude (Okólski, 
Timofiejuk 1983, pp. 26-27). 

The first step in the analysis involved the calculation of a series of chain indices. 
The term preceding the analyzed term was adopted as the base unit in a time series. 

 ܺଵ଴ ൌ ଵܺܺ଴ ; ܺଶଵ ൌ ܺଶଵܺ ; … … . ; ܺ ௡௡ିଵ ൌ ܺ௡ܺ௡ିଵ 

 
In successive stages, the dynamics (changes in indicator) of the examined 

variables was analyzed in a time interval, where the base period of time was the 
first year of observations (series of fixed base indices). It has been assumed that in 
the first year of the study (2002), the analyzed phenomena (population, residential 
area per capita, total residential area) have the value of one, and in successive years 
of the analysis, the value of the indicator will be a product of a dimensionless quanti-
ty in a given year and the change indicator. 
 
Table 1. Algorithm for the determination of change dynamics 

 Year 1 Year 2 Year 3 …… Year 11 
Observed value X1 X2 X3  X11 
Series of chain 
indices  ܺଶ/ଵ ൌ ܺଶଵܺ ܺଷ/ଶ ൌ ܺଷܺଶ …… ܺଵଵ ଵ଴⁄ ൌ ଵܺଵଵܺ଴ 

Change dynam-
ics from the 
value of 1 

1 1 כ ܺଶ/ଵ 1 כ ܺଶ/ଵ כ ܺଷ/ଶ …… 1 כ ܺଶ/ଵ כ ܺଷ ଶ⁄ כ … כ ܺଵଵ ଵ଴⁄  

 
Table 2. Dynamics of changes in residential area per capita in the city of Olsztyn 

 Year 
2002 2003 2004 2005 2006 2007 2008 2009 2010 

Residential 
area per capita 20.3 20.8 21.2 21.5 22.0 22.4 23.0 23.3 23.8 

Series of 
chain indices ---- 1.025 1.019 1.014 1.023 1.018 1.027 1.013 1.021 

Change 
dynamics 
from 2002 

1 1.025 1.044 1.059 1.084 1.103 1.133 1.148 1.172 

 
 
2. Surveyed urban areas 

 
This study analyzed five urban areas of Olsztyn, Bielsko-Biała, Kielce, 

Rzeszów and Toruń (the geographical location of the surveyed cities is shown in 
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Conclusions 

 
In the surveyed areas, a population drop or population stabilization can be 

attributed to changes in the structure of urban areas which comprise the urban 
center and the neighboring municipalities. The above conclusion is justified by 
a significant increase in the population and residential area in neighboring mu-
nicipalities. The most dynamic changes in urban space were observed in Olsztyn 
in 2002-2010 when total residential area increased by more than 50% in three 
neighboring municipalities and by only 20% in the urban center. The lowest 
dynamics of changes in residential space were noted in Toruń. The highest in-
crease in residential area (29%) was observed in a municipality which borders 
the city in the east, whereas the growth in the urban center was estimated at only 
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10%. Table 4 indicates that a greater increase in residential space was observed 
in urban areas which are not characterized by a negative growth rate (Olsztyn, 
Rzeszów). Analyses of the dynamics of urban space in areas comprising an ur-
ban center and neighboring municipalities reveal the predominant directions of 
change in the spatial structure. The results presented in Table 4 do not support 
conclusive observations regarding the symmetricity of changes in urban areas.  
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