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ABSTRACT 
 
The article analyses the spatial structures of a present-day (Central) European town. Based on 
the research of professional literature it defines nine basic types, which are further 
characterised and systemised. The six key types of the spatial structures are then studied from 
the point of view of their economic demands regarding construction and maintenance. The 
acquired data are subsequently compared taking into account various aspects and, in addition, 
the demands on construction and maintenance are examined. The article also deals with the 
analysis of the infrastructure needs of suburban areas and the evaluation of their economic 
demands. Another analysis focuses on the new transport and technical infrastructure 
construction requirements in selected suburban areas in the Czech Republic. Subsequently, an 
analysis of the outlays regarding the building and operation of infrastructure is presented. The 
closing part is formed by a comparison of the outlays regarding the building and operation of 
infrastructure in suburban areas and traditional urban structures.  
 
 
 
Keywords: spatial structure, sustainability, technical infrastructure, transportation 
infrastructure, economical analysis, economical sustainability, expenditures. 
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INTRODUCTION 

Each city or town consists of various spatial structures. In such a spatial structure there are 
various large transport areas, different types of development as well as green areas to be 
found at a smaller or larger extent and therefore each specific structure has different demands 
as to maintenance and the financial requirements connected with it. Subsequently, the article 
will not only focus on the general systematisation of the most frequent spatial urban 
structures, but predominantly on the comparison of the economic demands of traditional 
urban forms (blocks of flats) and suburban development. 

 
 
TYPOLOGY OF SPATIAL STRUCTURES OF A TOWN IN THE MIDDLE OF 
EUROPE 

The structure of a town in general comprises of buildings, technical facilities, a square and 
non-developed areas of streets and greenery. The characteristic features of the town spatial 
structure (development structure) are building complexes, groups of buildings as well as 
individual important constructions (urban castle, medieval stronghold, etc.) and the inner 
premises of building complexes, main streets and squares and undeveloped areas of parks and 
greenery. Other characteristic qualities of the urban structure include the development density 
and method of how the areas are built over, the average height of the constructions as well as 
the quantity and nature of the dominating buildings (Vágner 1982, Marhold 1991. 
Navrátilová, Rozmanová 2010). 

Having been inspired by our own and foreign authors (Eisner, Gallion, Eisner 1993, Kostof 
1991) we have attempted to elaborate the division of urban spatial structures in a way which 
in our opinion should match the conditions of a present-day (Central) European town. Our 
division is based on the spatial characteristics of individual urban structures (this way, for 
example, we differ from social geographers, who proceed in their studies predominately from 
processes and population migration, or other functions – services and employment – in the 
territory). Therefore, a town of the early 21st century can be divided into the following spatial 
structures: 

 Medieval City Core; 
 City Centre (from 19th and 20th Century); 
 Villas Area; 
 (Socialist) Blocks of Flats; 
 Industrial Area; 
 Suburban Residential Area; 
 Suburban Commercial Area; 
 (Former) Villages Area Integrated into the Town/City; 
 Recreational Area. 

 
Medieval City Core 

From the point of view of development the town centre is characterised by its density and age 
of individual buildings located in this part of the town. In the Central European context the 
town centre is identical to its historic core and its medieval foundation. Typically, there is a 
dense street network connected to the square; in most cases of existing towns, this is usually 
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of a square or possibly rectangular shape, while in spontaneously growing towns it is of an 
irregular, usually funnel (triangle) shape. In the instance of spontaneously growing towns, the 
street network is irregular, following the historic terrain transport ties and links. In existing 
towns the street network is right-angled. In medieval times the town centre often used to be 
surrounded with town walls, the remnants of which have survived in some centres up to this 
day. 

The town centre usually has a lower population density, although the opposite might be 
expected. Moreover, it is essential to distinguish between the so-called “day-time density” and 
“night-time density”. The night-time density covers only the number of individuals who stay 
overnight in the given area (usually the number of people officially registered in the given 
place), while the day-time density refers to all people who are present at a certain place at a 
certain time. The population density term expresses the ratio between the population figures 
(persons) and area of the territory (in ha), on which these people live. The day-time density 
fluctuates particularly in the town centres. The value range is around 330 persons/ha (Hnilička 
2005). 

 

 
 
Fig. 1 Structure of a medieval city core – The city of Pardubice (© V. Šilhánková 2008). 
 
 
City Centre (from 19th and 20th Century) 

The nineteenth century is characterised by the development of industry, which started to 
change towns as well as settlement ties. Industrial areas often sprang up in a disorganised 
manner and encroached into the system of residential areas. In this very era technical 
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infrastructures began developing in towns, particularly in the residential quarters. The places, 
where the original town walls used to stand were turned into park areas, usually of a circular 
shape or saw the onset of new development connecting the town with the suburbs. Later, ring 
roads started to be built (Šilhánková, Koutný, Čablová 2002). 

Population density in the urban block development is higher than in the town centre. The 
buildings are usually newer and higher. These quarters often contain both administrative 
buildings and residential premises, along with civic amenities. It represents a multifunctional 
territory. Consequently, people will not have to commute back and forth to different quarters 
of the town. Quoting Krier (2001), the usual population density in such an urban district 
ranges between 250–300 persons/ha. 

 

 
 
Fig. 2 Hradec Králové – City Centre from the beginning of the 20th Century (© V. Šilhánková 2008). 

 
 
Villas Area 
 
The urban villas area represents one of the modern urban concepts, which according to 
English sociologist Ebenezer Howard can be named as a “Garden City”. Howard proposed the 
construction of the “new town” in such a way that its population density should be at about 80 
persons/ha, which corresponds to regular two-storey terraced housing development. Today the 
term “Garden City” refers to suburban quarters comprising of family houses, which are 
dependent on the towns and cities that they border with (Hnilička 2005). Urban villas areas 
were first set up as residential localities for wealthier residents of towns, but in the second 
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half of the 20th century they recorded a boom in the form of partially self-built family houses, 
which also facilitated development on plots of poorer accessibility. 
 
An urban villas area is characterised by its low population density and is made up of detached 
family houses amidst greenery, in principal arranged in a block layout. The usual population 
density comes to approximately 100 persons/ha (Howard gives 80 persons/ha and Unwin 
125 persons/ha), which corresponds to usual two-storey terraced development 
(Hnilička 2005). 
 
 

 
 
Fig. 3 Traditional villas area in Bechyně (© V. Šilhánková 2009). 
 
 
Socialist Blocks of Flats 

The construction of pre-fabricated housing estates in the Czech Republic is a result of the 
impact of socialism (1950s to 1980s of 20th century), when there was a prevailing idea that the 
state was the principle entity in ensuring that all people had somewhere to live. Therefore a 
vast quantity of flats was built in high-rise and large-capacity buildings. Today’s estates are 
parts of towns and cities and frequently from a distance they create a highly visible boundary 
between the town itself and the landscape. As to their shape they resemble large rectangular-
shaped boxes with a flat lid (roof). 

Estates are typical for their high population density. The standard population density in 
housing estates at the time of their construction ranged at around 450 persons/ha., with the 
maximum density at 600 person/ha. In recent decades the number of residents in housing 
estates has been dropping and therefore one can estimate that the density will realistically 
range around the standardised density, i.e. approx. 400–500 persons/ha. 
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Fig. 4 Krakow – Socialist blocks of flats (© V. Šilhánková 2007). 
 
 
Industrial Areas 

Industrial grounds and production zones started developing during the era of the industrial 
revolution, in our country particularly in the second half of the 19th century and they 
experienced their greatest boom after the middle of the 20th century. They were placed on the 
periphery of towns, which in the first stage was at the edge of the centre (historic core) and 
later in border locations in suburbia. Because of their nature it was necessary to ensure for the 
industrial grounds easy transport accessibility and good technical infrastructure. Green 
vegetation appeared in these grounds on a sporadic basis, predominantly as insulation 
greenery or for the optical correction of large grounds from the external view. 
 
 

 
 
Fig. 5 Industrial Area – Hradec Králové (© V. Šilhánková 2012). 
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Suburban Residential Area 

These areas are primarily intended for housing. Constructions of new family houses take 
place in the “green field area” – usually on the peripheries of towns and cities (suburbs), 
where the population moves to for specific reasons. Civic amenities (schools, shops, services) 
are hard to find there. The edges of the towns are gradually turned into low-density 
developments. Rural areas shrink considerably and simultaneously elements of urban 
architecture start to appear (Šilhánková 2007). By comparing the suburban area with the 
original rural development, one will arrive at the conclusion that these suburban areas differ 
not only in their appearance, but also in the domestic facilities. An ideal population density in 
a residential suburban area should range at around 80-100 pers./ha, which will manifest the 
fact that this urban settlement type works well from the point of view of housing quality, the 
establishment of public areas and, last but not least, sufficient greenery (Hnilička 2005). In 
general, population density in residential suburban areas is usually low; that is to say around 
30–40 persons/ha (Šilhánková 2007). 
 
 

 
 
Figure 6. Suburban residential area in Dříteč (© V. Šilhánková 2006). 
 
 
Suburban Commercial Areas 
 
The second type of suburban development represents areas of commercial nature. Unlike the 
industrial and production grounds, in this instance storage and sale functions prevail. For this 
reason they are placed in locations with good traffic access (ideally at motorway crossroads or 
slip roads). Connection to utility networks does not have high requirements, because the 
activities carried out in these zones include predominantly re-loading and direct sale of goods. 
Greenery is to be found in these grounds only very sporadically. 
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Figure 7 Suburban commercial areas in Jirny (© V. Šilhánková 2012). 
 
 

(Former) Villages Area Integrated into the Town/City 
 
The (former) villages’ area integrated into the town is characterised predominantly by the 
development of family one or two storeys houses. Most family houses are of a rectangular 
ground-plan. The area offers basic civic amenities (food stores or cultural facilities). In 
general, (former) villages have a low building density, but fixed spatial structures (whether 
these are radial or linear developments). The population density usually ranges from 30 to 80 
persons/ha (Hnilička 2005). Inadequate transport services are often quite common and not 
only inside the actual village areas, but transport connections with neighbouring villages or 
towns pose additional problems, too. Most of the routes, as we know them today, were 
completed in the 1970s. 
 
 

 
 
Figure 8 Villages Area in Ptice (© V. Šilhánková 2013). 
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Recreational Area 
 
With changing patterns of behaviour and increasing amounts of leisure time the areas of urban 
and suburban recreation are becoming more and more important. Unlike the parks of the 
19th century, today’s manner of urban and suburban recreation requires larger areas for 
various types of sporting and outdoor activities (cycling, in-line skating, barbecues etc.). 
Recreational functions are thus served by large town parks, wood parks, or possibly suburban 
woods or the entire landscape adjoining the town. Clearly, an abundance of greenery goes 
without saying and obviously good traffic accessibility is necessary. 
 
 

 
 
Figure 9 Recreational area – Nové Město nad Metují (© V. Šilhánková 2008). 
 
 
The enumeration provided here needs to be viewed as an attempt at the systematisation of 
spatial structures for the purposes of our further study. In view of the more or less private 
nature of industrial and production zones as well as suburban areas of a commercial character, 
these will not be the subject of our further work. Similarly, to simplify matters and taking into 
consideration our objective, we will not involve the recreational zones any longer. 
 
 
 
APPRAISAL OF THE SPATIAL ANALYSIS OF INDIVIDUAL TYPES OF SPATIAL 
STRUCTURES (USING THE CITY OF HRADEC KRÁLOVÉ AS AN EXAMPLE) 
 
In order to appraise individual spatial structures, a detailed analysis was performed, focusing 
mainly on establishing their total area in ha, and the area of urban (public) green land and 
motor traffic areas. The analysis findings were put into Graph 1, which provides information 
about the developed and non-developed areas (the green land in total) in individual spatial 
structures. The prevalence of non-developed areas, that is to say areas with greenery, is 
absolutely evident, in some spatial structures stretching over nearly 85% of the area. The 
green land in total encompasses both private green vegetation and areas of urban (public) 
greenery. Focusing with greater attention on the residential suburban area, we will arrive at 
the finding that, in some aspects, it is unique. The built-up area comes to about 15% of the 
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total area of the territory, which is quite low to be considered as urban structure (Kupčíková 
2011). 
 
 

 
 
Graph 1 Portion of greenery, transportation and building area in individual types of spatial structures (adapted 
from Kupčíková 2011). 
 

 
 
ECONOMIC DEMANDS ON THE IMPLEMENTATION OF PUBLIC FACILITIES 
IN THE SELECTED TYPES OF URBAN SPATIAL STRUCTURES (USING THE 
CITY OF HRADEC KRÁLOVÉ AS AN EXAMPLE) 
 
The below specified cost calculations for the construction of transport infrastructure and 
greenery planting have been made for typical areas of an average (Central) European town. 
These calculations represent a theoretical fabrication, used for comparison of the demand of 
individual spatial structures from the economic aspect. All the prices below are quoted from 
Polešáková (2011). 
 
 
Medieval City Core 
 
In the analysed selected structure sample of Hradec Králové centre there are 4.12 ha areas for 
road traffic. Assuming that 1/3 of this space is made up of pavements, the total area of 
pavements comes to 1.37 ha. In this part of the town the material used for the surfacing of 
these will be small cobblestones, which cost CZK 2,280/m2. The remaining area of 2.74 ha 
represents roads with a tarmac surface. Moreover, this area comprises of 4.02 ha of public 
greenery, covering the lawn and plants on the Large Square and the part of the adjoining park. 
To newly build the park and install greenery on the square, it will be necessary to plant 
approximately 80 new trees, with each tree costing about CZK 800, plus one will have to add 
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to this sum also the price of the planting work, which is CZK 365 per tree. Furthermore, 4 ha 
of park-type grass carpet will be laid, amounting to CZK 24/m2. 
 
 
 

Price of the new construction of transport infrastructure and planting greenery in CZK  
(1 EUR is approx. 25 CZK) 

 
Total for the 

considered area 
Recalculated 

per 1ha 

Recalculated per 
1 ”recalculated ” 

resident 
Road construction 38,760,170 14,110,000 48,880 
Pavement construction 31,304,400 22,800,000 39,480 

Caring for the municipal appearance and 
public greenery  24,320,000 6,049,750 30,670 

Total expenses 94,384,570 11,595,160 119,020 
 
Table 1 Price of the New Construction of the Spatial Structure – “Medieval City Core” (adapted from Malířová 
2012). 
 
 

Table 1 contains the term recalculated resident. This term is construed as the number of 
residents in the selected part of the historic core plus the number of establishments, situated in 
the given location. This recalculation is applied here for the reason of the establishments 
using the territory in the same way as residents and moreover they contribute to the municipal 
budget with a certain sum in the same way as residents dwelling in the given locality. 
 
 

City Centre (from 19th and 20th Century) 
 
The analyzed sample of this urban structure contains 6.8 ha of areas for road traffic. Due to 
the fact that a busy pedestrian zone is located here, 2/3 of this area represents pavement 
surfaces. Subsequently, pavements will occupy the area of 4.53 ha and their surface will be 
made of cobblestones, which cost CZK 2,280/m2. The area apportioned to roads with tarmac 
surfaces is 2.26 ha. The public greenery stretches over the area of 2.43 ha. Lawns cover 
approximately 2.4 ha and 65 deciduous trees of the average cost of CZK 2,000 along with 
50 coniferous trees amounting to CZK 800 each will be planted here, plus the planting work 
at CZK 365 per one tree needs to be added.  
 
 

Price of the new construction of transport infrastructure and planting greenery in CZK 

 Total for the 
considered area 

Recalculated 
per 1ha 

Recalculated per 
1 ”recalculated ” 

resident 

Road construction 31,983,140 14,110,000 10,690 
Pavement construction 103,359,240 22,800,000 34,550 

Caring for the municipal appearance and 
public greenery  62,050,000 25,534,980 20,740 

Total expenses 197,968,380 21,448,360 66,170 
 
Table 2 Price of the New Construction of the Spatial Structure – “city centre” (adapted from Malířová 2012). 
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Villas Area 
 

In the selected sample of a part of the villas quarter there are 3.56 ha of areas for road traffic, 
of which 1/3 represents the pavement areas and the remaining part is apportioned to the 
tarmac surface of roads. Pavements in this part of the town will not be made up of 
cobblestones, as was the case in the city centre, but of profile blocks, which will come to CZK 
834/m2; this part of the town is not so frequented, and is not necessary to have such a 
presentable nature as it is in the central zone of the town. This quarter contains a very low 
number of public lawns and vegetation areas, i.e. 1.7 ha. The whole area will be covered with 
new grass carpet, which will cost CZK 24/m2, and approx. 55 deciduous and 10 coniferous 
trees will be planted here. 
 
 

Price of the new construction of transport infrastructure and planting greenery in CZK 

 
Total for the 

considered area 
Recalculated 

per 1ha 

Recalculated per 
1 ”recalculated ” 

resident 
Road construction 33,487,260 14,110,000 39,540 
Pavement construction 9,897,080 8,340,700 11,680 

Caring for the municipal appearance and 
public greenery  76,557,260 45,033,680 90,390 

Total expenses 86,862,340 16,513,750 102,550 
 

Table 3 Price of the New Construction of the Spatial Structure – “villas area” (adapted from Malířová 2012). 
 
 
Socialist Blocks of Flats 
 
The total of 3.58 ha of areas for road traffic is to be found in the analyzed sample, with 
pavements making up 1.19 ha of that figure. New construction of pavements with profile 
block surfaces will cost CZK 834/m2. The area of roads with tarmac surfaces comes to 
2.38 ha and its price equals CZK 1,411/m2. The public greenery areas stretch over 7.69 ha, 
and 190 deciduous trees, which cost CZK 2,000, and 40 coniferous trees at CZK 800 each 
will be planted at this location. The price of the actual planting work needs to be added to the 
price of the trees and it amounts to CZK 365 per tree. The grassed area will take up 7.6 ha 
with the costs of CZK 24/m2. 
 

Price of the new construction of transport infrastructure and planting greenery in CZK 

 Total for the 
considered area 

Recalculated 
per 1ha 

Recalculated per 
1 ”recalculated ” 

resident 
Road construction 33,676,340 14,110,000 8,600 

Pavement construction 9,952,120 8,340,000 2,540 

Caring for the municipal appearance and 
public greenery  152,204,000 19,792,460 38,860 

Total expenses 195,832,460 17,376,440 50,000 
 

Table 4 Price of the New Construction of the Spatial Structure – “(socialist) block of flats”(adapted from 
Malířová 2012). 
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Suburban Residential Area 
 
The area of public space in the selected sample of the suburban residential area is very low, 
the areas destined for road traffic are 0.92 ha, of which 3,067 m2 is apportioned to pavements; 
the price of the construction of new pavements using profile blocks amounts to CZK 834/m2. 
The area for roads, which will have a tarmac surface, is 0.61 ha, and the price of such a 
communication amounts to CZK 1,411/m2. The areas represented by town greenery come to a 
mere 0.17 ha. This area will be covered with a park-type grass carpet, which costs CZK 
24/m2. Ten deciduous trees that on average amount to CZK 2,000 will be planted here with 
the costs of the actual planting work being CZK 365 per one tree. 
 
 
 
 

Price of the new construction of transport infrastructure  
and planting greenery in CZK 

  

Total for the 
considered area 

Recalculated 
per 1ha 

Recalculated per 
1 ”recalculated” 

resident 

Road construction 8,653,660 14,110,000 26,870 

Pavement construction 2,557,880 8,340,000 7,940 

Caring for the municipal appearance 
and public greenery  7,340,800 43,181,180 22,800 

Total expenses 18,552,340 17,020,500 57,620 

 
Table 5 Price of the New Construction of the Type Structure –”suburban dwelling area” (adapted from Malířová 
2012). 
 
 
 
 
(Former) Villages Area Integrated into the Town/City 
 
The selected sample of the (former) villages’ area contains 2.01 ha of areas for road traffic. 
One third of this total represents the area of pavements, corresponding to 0.67 ha, and their 
new construction with profile block surface will cost CZK 834/m2. The remaining part, that is 
to say 1.34 health, is made up of tarmac surface roads, whose new construction will come to 
CZK 1,411/m2. The town greenery stretches over 0.14 ha. The whole area will be covered 
with a new park-type grass carpet, which costs CZK 24/m2, and moreover 10 coniferous trees 
amounting to CZK 800 each and 10 deciduous trees at the price of CZK 2,000 will be planted 
here, plus one will have to add to this sum the price of the planting work, which is CZK 365 
per one tree.  
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Price of the new construction of transport infrastructure  
and planting greenery in CZK 

 Total for the 
considered area 

Recalculated 
per 1ha 

Recalculated per 
1 ”recalculated” 

resident 

Road construction 18,907,400 14,110,000 74,440 

Pavement construction 5,587,800 8,340,000 22,000 

Caring for the municipal appearance and 
public greenery  68,900 492,140 0,270 

Total expenses 24,564,100 11,425,000 96,710 

 
Table 6 Price of the New Construction of the Type Structure – “(former) villages’ area integrated into the 
town/city” (adapted from Malířová 2012). 
 
 
 
COMPARISON OF THE ECONOMIC DEMANDS OF THE CONSTRUCTION OF 
INDIVIDUAL TYPES OF URBAN SPATIAL STRUCTURES 
 
A comparison of the economic demands of the construction of individual spatial structures 
was based on individual expenses, which would theoretically be spent on the construction of 
public spaces and roads/pavements recalculated per 1 ha of the area of the given spatial 
structure, if these were to be rebuilt as new. 
 
 
 

 
Costs 

recalculated  
per 1 ha 

Order 
Costs 

 recalculated  
per 1 resident 

Order 

Medieval City Core 11,595,160 2 119,020 6 

City Centre 21,448,360 6 66,170 3 

Villas Area 16,513,750 3 102,550 5 

(Socialist) Block of Flats 17,376,440 5 50,000 1 

Suburban Residential Area 17,020,500 4 57,620 2 

(Former) Villages’ Area 
Integrated into the Town/City 

11,425,000 1 96,710 4 

 
Table 7 Comparison of the Costs of Transport Infrastructure Construction and Planting Greenery according to 
Individual Types of Spatial Structures (adapted from Malířová 2012). 
 
 
As seen in the Table, with respect to the construction recalculated per 1 ha the villages area 
appears to be the most advantageous, with the historic core being second, followed by the 
urban villas area in third. Nonetheless, if the construction costs are recalculated per 1 resident 
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living in the given locality, the order of advantages is utterly different. In this case it is the 
housing estate, which arises as the most advantageous, with second place going to be the 
suburban residential area and third the town centre. For better illustration purposes, these data 
are depicted in the following graphs. 
 
 
 

 
 

Graph 2 Comparison of the Costs of Construction of 1 ha according to Individual Types of Spatial Structures 
(adapted from Malířová 2012). 
 
 
 

 
 
 
Graph 3 Comparison of the Costs of Construction Recalculated per 1 Resident according to Individual Types of 
Spatial Structures (adapted from Malířová 2012). 
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Proceeding from the data above one may arrive at the conclusion that the economic demands 
of suburban zone construction are in essence favourable for the municipality, since the 
simplified analysis shows that when recalculated per 1 ha of the land these structures are 
comparable with blocks of flats as well as urban villas areas and they are even more 
advantageous than the traditional urban block development. With respect to the recalculation 
per one resident they appear to be the second most advantageous spatial structure. 
 
 
COMPARISON OF THE ECONOMIC DEMANDS OF INDIVIDUAL TYPES OF 
URBAN SPATIAL STRUCTURES CONCERNING MAINTENANCE 
 
A comparison of the economic advantages concerning the maintenance of individual spatial 
structures derive from the maintenance costs for 1 ha of the selected area and individual costs 
per 1 recalculated resident. 

 

 
 

 
Costs 

recalculated 
per 1 ha 

Order 
Costs 

 recalculated  
per 1 resident 

Order 

Medieval City Core 45,750 3 800 4 

City Centre 290,510 5 590 1 

Villas Area 184,840 4 1,620 3 

(Socialist) Block of Flats 571,440 6 610 2 

Suburban Residential Area 10,330 1 960 5 

Former) Villages Area Integrated 
into the Town/City 

30,010 2 2,500 6 

 
Table 8 Comparison of the Costs of Maintenance of Transport Infrastructure and Greenery Areas according to 
Individual Types of Spatial Structures per One Year (adapted from Malířová 2012). 
 
 
 

This comparison of maintenance costs needed for 1 ha of public space in individual selected 
urban structures demonstrates that the most costly maintenance of 1 ha of land appears to be 
on the housing estate, then in the central urban area with the third most costly structures being 
in this case the historic core. On the other hand the least costly maintenance from this aspect 
seems to be needed in the suburban residential area together with the former villages’ area.  

 
However, on viewing the maintenance costs of the public space recalculated per 1 resident 
dwelling in the given locality, one will ascertain that the situation is reversed. That is to say 
the highest costs of maintenance are needed in the former villages’ areas together with the 
suburban development. Instead, the lowest maintenance costs will be consumed by the town 
in central urban quarters, with a similar outcome also applying to the blocks of flats. For 
better illustration purposes, the said figures are depicted in the graphs below.  
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Graph 4 Comparison of the Maintenance Costs per 1 ha according to Individual Types of Spatial Structures in 
One Year (adapted from Malířová 2012). 
 
 
 
 

 

 
 
 
Graph 5 Comparison of the Construction Costs Recalculated per 1 Resident a Year according to Individual 
Types of Spatial Structures (adapted from Malířová 2012). 
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OVERALL COMPARISON OF THE ECONOMIC DEMANDS OF CONSTRUCTION 
AND MAINTENANCE ACCORDING TO INDIVIDUAL TYPES OF URBAN 
SPATIAL STRUCTURES 
 
To make it possible to compare the costs of construction of individual spatial structure types, 
one needs to consider maintenance costs for the entire service life of the individual structure 
types, this period has been set here as 50 years. For the purposes of the study this value is 
obtained in a simplified manner by a mere multiplication of the maintenance costs achieved 
per one year in the previous section.  
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Medieval City Core 11,595,160 2 2 287,500 3 119,020 6 40,000 3

City Centre 21,448,360 6 14 525,500 5 66,170 3 29,500 1

Villas Area 16,513,750 3 9 242,000 4 102,550 5 81,000 5
(Socialist) Block of 
Flats 

17,376,440 5 28 572,000 6 50,000 1 30,500 2

Suburban 
Residential Area 

17,020,500 4 516,500 1 57,620 2 48,000 4

(Former) Villages’ 
Area Integrated into 
the Town/City 

11,425,000 1 1 500,500 2 96,710 4 125,000 6

 
Table 9 Comparison of the Construction and Maintenance Costs of Individual Types of Urban Spatial Structures 
in CZK (adapted from Malířová 2012). 

 
 

As demonstrated in the Table, construction costs differ significantly from the maintenance 
costs for the service life of individual types of spatial structures both when recalculated per 
1 ha and per 1 resident. When comparing the construction and maintenance costs recalculated 
per 1 ha of the area, the largest difference was recorded in the suburban residential area, 
where the construction costs are nearly the highest, nonetheless the costs of its maintenance 
are the lowest of all structure types. Moreover, there is an enormous gap between the costs of 
the construction and maintenance in the historic core, where these two figures differ greatly. 
Another situation worth mentioning is that of the housing estate area, whose construction is 
not especially financially demanding, yet the costs of its maintenance significantly exceed the 
construction price.  

 
Considering the individual costs recalculated per 1 resident the situation appears to be 
somewhat different. The largest difference between the construction and the maintenance 
costs have been recorded by the historic core, where maintenance costs are several fold lower 
than the costs of its construction. Similar figures have been obtained for the central quarter, 
which has fairly high financial demands on construction, however the maintenance costs 
recalculated per 1 resident are the lowest of all of the described structures. Relatively 
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balanced costs of construction and maintenance of public spaces can be found in suburban 
residential areas, blocks of flats and urban villas areas. As to the former villages area one can 
ascertain that the maintenance costs recalculated per 1 resident for the period of its service life 
are higher than the construction costs.  
 

 

 
 
Graph 6 Comparison of the Construction and Maintenance Costs per 1 ha according to the Individual Types of 
Spatial Structures (adapted from Malířová 2012). 
 

 

 
 
Graph 7 Comparison of the Construction Costs according to the Individual Types of Spatial Structures per 1 
Recalculated Resident (adapted from Malířová 2012). 



JBU III (2013) 1&2 · 100 
 

___________________________________________________________________________ 
 

© 2013, 2014 Journal of Biourbanism 

The graphs above clearly demonstrate the dissimilarity between the two perspectives on the 
division of costs recalculated per 1 ha of the land and per 1 resident. Nonetheless, this simple 
analysis shows that our hypothesis assuming that suburban zones as such are disadvantageous 
for the city from the point of their financial demands, which they need for their functioning, 
has not been proven. However, in this connection it is advisable to contemplate about what 
“town” and “town-creating” functions the individual type of spatial structures offer and 
whether this is not the case of some quarters of the town getting a “free ride” to the detriment 
of the others. 
 
 
FINANCIAL DEMANDS OF THE TRANSPORTATION AND TECHNICAL 
INFRASTRUCTURE – COMPARISON BETWEEN SUBURBAN AREAS AND 
URBAN (BLOCKS) DWELLING AREA 
 
To simplify matters the following text will concentrate only on the comparison of the 
requirements for the transportation and technical infrastructures between traditional urban 
development (blocks of flats) and residential suburban development. 
 
 
Economic Demands of the Transportation and Technical Infrastructures in Suburban 
Areas 
 
Predictable Price of Building the Transportation Infrastructure 
 
Under Czech technical regulations (ČSN 736110, 2006) the most common width of one 
traffic lane for type C - local frontage roads is 2.75 m. The width of the road must therefore 
be 5.5 m. On the outer side of each traffic lane, there must be at least a 0.25 m marginal strip 
serving for drainage purposes. There must also be a safety zone between vehicles and 
pedestrians on each side measuring 0.25 m. The final part is the footpath which must be at 
minimum 1.5 m wide. The entire road must be 8 m in width. By using formula (1) we are able 
to calculate the area utilized by the transportation infrastructure in the analyzed 
municipalities. 
 

RDI= (ZUx104)xDI [m2] (1)

where RDI 
= Transportation infrastructure 

area [m2] 
 ZU = Urbanizing area [ha] 

 DI 
= Portion of transportation 

infrastructure area [%] 
 
It is impossible to know the exact financial requirements of the planned transportation 
infrastructure in urbanizing residential areas. We can however make use of the data showing 
average financial requirements which are available from the state Urban Research Institute 
(Polešáková 2011). 
 
Roads of type C - local frontage roads have most frequently non-solid surfaces, i.e. asphalt 
layers. The cost of 1 m2 of road is between CZK 1,176.00 and 1,411.00 per 1m2 depending on 
the thickness of separate layers and their type. In our work we calculated an average of CZK 
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1,300.00 per 1m2. The footpaths were calculated as being a pavement of concrete construction 
which is most frequently used. The average price of 1m2 of pavement is between CZK 775 
and 916 per 1m2 depending on the thickness of separate layers and their type. The average 
price of 1m2 of footpath is CZK 850. Bicycle lanes and parking spots were not calculated for 
reasons of simplification (Rybová 2012). 
 
 
Predictable Price of Building the Technical Infrastructure 
 
The price of the technical infrastructure depends on several factors. It does not only depend 
on the length of the cables and pipes used. The position of the urban structures and the 
technical parameters of these structures are also important. It is important to understand the 
differences between the technical infrastructure in the city centre, in the main city streets, in 
residential areas or in the areas outside the urban structures. 
 
The first set of information, which was necessary to calculate, was the proposed length of the 
technical infrastructure network in urbanizing areas. The calculation is based on the 
assumption that the technical infrastructure will be implemented beneath the surface of the 
transportation infrastructure (e.g. under new roads or footpaths). By using previous data it was 
possible to calculate the length of the transportation infrastructure and also the length of the 
technical infrastructure which was the same. 
 
 

d=  [m] (2) 
where d = Length of TI pipes [m] 
 ZU = Urbanizing area [ha] 

 DI 
= Proportion of transportation 

infrastructure area [%] 
 Š = Road width [m] 

 
 
Using this formula we are able to count estimated price of individual items of technical 
infrastructure. From this, it is clear how many meters of technical infrastructure must be built 
in each municipality. The following task was connected with establishing the average price of 
a running meter (rm) of separate types of technical infrastructure. 
 
The water supply for one residential house is usually implemented by using PVC pipes 
(PN 10) of 100 mm gauge. The price of these pipes is CZK 6,120 per rm. Plastic pipes with a 
400 mm gauge are used for the sewage system (information from master plans). The price of 
these pipes is CZK 15,000 per rm. The cost of the connection of a house for sewage and rain 
water, if we use plastic pipes for the calculation, will be on average CZK 3,600 each. The 
cable line for houses in a residential area uses low voltage of the 4 x 16 to 35 type. It is 
necessary to count on using two cables in an urbanized area. The average price is CZK 
960 per rm. Today the gas pipes used are also plastic, so we calculated the cost of plastic 
pipes with a 110 mm gauge, which amounts to CZK 3,110 per rm. The connection of the 
house is also necessary to calculate. In our case a connection on the lowest level is adequate, 
which means a DN 32 connection to the DN 110 pipe line as mentioned above. The gas 
connection of a house is on average 5 m long and will cost CZK 14,870. One very important 
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part of the technical infrastructure in a residential area is public lighting. There is only one 
possible solution for this which is metal street lamps of 8 m in height. These lamps including 
the cabling cost CZK 44,800 each. The lamps must be placed at a distance of 30 m apart 
(Polešáková 2011, ČSN 73 6005, 1994). 
 
Due to the fact that in some cases the calculation is based on house connections with prices 
per piece, it was necessary to calculate how many residential houses could be built in the 
newly planned urbanizing area. For our calculation we used as an average a building plot with 
the area of 1,000 m2 for one house. 
 
In the average prices of technical infrastructure the cost of the new technical infrastructure 
network for 1 ha in a residential area is CZK 2,231,000 which represents approx. CZK 
223,500 per one new family house, or more precisely CZK 89,400 per one new resident 
(Rybová 2012). 
 

 
 
Economic Demands of the Transportation and Technical Infrastructures in Urban 
(Blocks) Dwelling Area 
 
Estimated Price of the Transportation Infrastructure Construction 
 
In calculating the estimated price of the transportation infrastructure construction, this is 
processed similarly, as in the case of the calculation for the suburban zone. However, the 
proportion of transportation areas in this type of development will be counted with the width 
of the traffic belt of 12 m (compared with 8 m in suburban development), which represents 
two traffic lanes of the overall width of 6.5 m, hard shoulder of 1.5 m in width and two 2 m 
wide pavements. Subsequently, that means that the main traffic area with tarmac surface will 
take up 8 m and the adjoining block-paved traffic area 4 m of the width of the street section. 
 
The calculated estimated price of the transportation infrastructure construction in CZK 
thousands for individual localities of urban type housing in apartment buildings is such: 
installation of the transportation infrastructure on 1 ha of a new area for residential purposes 
costs approx. CZK 2,132,800 (Rybová 2012). 
 
 
Estimated Price of Technical Infrastructure Construction 
 
For the calculation of the length of the technical infrastructure the formula (2) will be used 
and further it will be preceded in the cost calculation of individual types of technical 
infrastructure in various localities. Since it is necessary to include in the calculation individual 
service lines, we will count one service line on average for 12 flats (3 flats per floor in a four-
storey building). 
 
With the average prices the price of new technical infrastructure per 1 ha of new area for 
residential purposes costs CZK 6,172,900, which represents approximately CZK 85,900 per 
one new flat or more precisely CZK 34,400 per one new resident (Rybová 2012). 
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CONCLUSION 
 
In conclusion the estimated costs of the transportation and technical infrastructure in suburban 
and urban (town) residential zones have been compared. As it arose from the previous 
discussion above, the installation of the transportation infrastructure on 1 ha of new land for 
residential purposes in the suburban area costs almost CZK 730,000, the same sized 
development area with the urban type of development represents approx. CZK 2,130,000, 
which is about 3 times higher. With average prices, the price of new technical infrastructure 
on 1 ha of a residential development area comes to CZK 2,231,000 in suburbia, and with 
respect to the urban development type represented by apartment buildings the price climbs to 
CZK 6,173,000, which is still almost three times as much. Therefore, it could seem that the 
construction of the urban type housing is economically less expedient.  
 
However, these data will look somewhat different if we recalculate the costs per one new 
family house or more precisely new flat. Here the economic advantage completely turns 
around, since in the suburban zone the price of the technical and transportation infrastructure 
is approximately 296,300 per one family house and in the urban development it is CZK 
115,600 per one new flat. Recalculated per resident (proceeding from the same average 
number of dwellers in the family house/flat of 2.5 residents per one residential unit) we arrive 
at the prices of CZK 118,500 per one new resident in suburbia vs. CZK 46,200 per one new 
resident in urban housing, which is more than a 2.5 times advantage in favour of urban 
residential development compared with a suburban area. 
 
At this stage of knowledge one may say that the emerging suburban development is 
considerably disadvantageous from an economic point of view. If the costs connected with its 
construction are assumed by investors or possibly developers, it could seem that the economic 
impact of this type of construction does not burden municipal budgets. In fact the opposite is 
true. Almost all of the infrastructure built in this way becomes municipal property after its 
approval by building authorities or it is handed over to infrastructure companies founded by 
municipalities (e.g. Water-piping and Sewage), whereby the public sector assumes the 
obligation to maintain and repair this infrastructure and after the end of its service life to 
renew it. In this a problem emerges, because the ratio of economic disadvantage between the 
suburban development and urban development remains the same, i.e. administration and 
maintenance of suburban areas will cost municipalities 2.5 times more than the administration 
of urban type areas.  
 
Obviously, one has to point out that the performed comparative analysis proceeds from 
average calculated prices and does not include other aspects of construction and particularly 
the functioning of urban and suburban structures (it will be necessary to include public 
greenery land, the public transport service in the area and include the costs connected with 
infrastructure maintenance etc.). An analysis of specific construction including a real price 
calculation for both types of spatial structures will be the next step in this work. 
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