
land

Article

The Problem of Densification of Large-Panel Housing Estates
upon the Example of Cracow

Eliza Szczerek

����������
�������

Citation: Szczerek, E. The Problem of

Densification of Large-Panel Housing

Estates upon the Example of Cracow.

Land 2021, 10, 1359. https://doi.org/

10.3390/land10121359

Academic Editors: Jan K. Kazak,

Katarzyna Hodor and

Magdalena Wilkosz-Mamcarczyk

Received: 2 November 2021

Accepted: 6 December 2021

Published: 9 December 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the author.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Faculty of Architecture, Cracow University of Technology, 31-155 Cracow, Poland; eszczerek@pk.edu.pl

Abstract: The paper focuses on the phenomenon of intense, uncontrolled densification of large-panel
housing estates in Poland. Despite the fact that such housing estates as a legacy of the Modernist
concept of segregation of functions are often burdened with problems, they still have considerable
potential, which results predominantly from their urban advantages, such as functional and spatial
logic, large amounts of open public space, and abundance of greenery. Unfortunately, this potential
is being destroyed by introducing new buildings, ignoring the existing urban layout of the housing
estate along with its original compositional assumptions. This type of densification results from—
without limitations—the pressure exerted by developers in the free-market economy, and it often
leads to problems such as the devastation of urban layouts of these housing estates, breaking the
continuity of public spaces, appropriation of green areas, strengthening of monofunctionality, etc.
This problem is becoming noticeable in the scientific debate, although it is still difficult to obtain
reliable data illustrating the densifications of such housing estates. The goal of this paper is to
present the scales and character of such densifications of the large-panel housing estates, which
pose a threat of devastation of their urban layouts often considered as urban heritage. The paper
proposes a method of a quantitative analysis of the housing estates with reference to the increase
in the built-up area and a qualitative analysis of the character of development with reference to its
distribution. This method comprises a sequence of subsequent steps with relevant criteria. In the
results, it demonstrates the scale of the problem, which in many cases is already big and still growing.
The resultant threat of devastation of the urban layout and its consequences are presented upon
selected examples of housing estates in Cracow, Poland. This paper is a voice in a discussion devoted
to the current status, but most of all to the future of large-panel housing estates, particularly in terms
of their protection as valuable achievements of urban planning of the second half of the 20th century,
and to stopping unfavorable tendencies of urban destruction.

Keywords: urban densification; prefabricated housing estates; spatial devastation; protection of
urban layout; Cracow

1. Introduction

The modernist urban thought breaking with the hitherto understanding of urbanity
held in the spirit of the doctrine contained in the Athens Charter [1] changed the course
and direction of the development of many cities. Years of looking for a new formula of
housing contributed—among others—to the development of housing estate structures,
which—in contrast to the conventional urban tissue based on the pattern of a street and a
square—promoted detached apartments blocks, which were to secure optimal ventilation,
insolation, and access to green areas.

The second part of the 20th century saw more and more new housing estates built in
Europe. It was a period of economic and demographic development, which accompanied
the reconstruction of towns and cities after the war. A crucial role in this respect was
played by the industrialization of construction technologies. Advancement in prefabrication
processes accelerated the process of building housing estates considerably. Their most
prominent development took place in countries of Eastern Europe, where the centrally
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controlled housing market, an element of the planning strategy of the communist regime,
fostered the emergence of large-panel housing estates. Cheap and effective solutions in the
housing sector were promoted and implemented with great elan and on a large scale.

In Poland, housing estate structures, most commonly executed in the 1970s, have
become inherent elements of landscapes of numerous towns and cities. Their scale is quite
significant—in 2016, as much as 40% of urban households were situated in apartment
buildings from 1956–1989, mainly in housing estates built in industrialized technologies [2].
It is estimated that in 2020, 30% of residents of Poland (ca. 12 million people) lived in
large-panel blocks [3].

Prefabricated housing estates, which constitute a legacy of the modernist segregation
of functions, are a difficult heritage in terms of their architecture and urban planning.
They are often burdened with a number of spatial problems, such as monofunctionality,
monotony of development, repetitiveness of forms, low-quality architecture of apartments
buildings, amorphous and undefined spaces, or spatial degradation and isolation [4–8],
as well as social ones [9–11] including stigmatization, negative image [12,13], and safety
issues [14]. On top of that, there are technical problems associated with the low quality of
materials used [15] and poor energy performance [16], although the latter has been dealt
with to a great extent by broadly implemented insulation and window replacement projects.

More and more often, large-panel housing estates in Poland are recognized as crisis
areas [17]. Nevertheless, the threat of their physical and social degradation is not as big as
in similar housing estates in Western Europe, which is predominantly connected with a
gap in the housing market as well as a demand for relatively inexpensive apartments [18].
Furthermore, Poland still demonstrates a considerable housing deficit of ca. 640,000 apart-
ments [19]. In relation to the housing estates in Western Europe, it seems that the estates in
post-socialist cities will undergo changes according to their own scenarios [20].

Yet, despite many negative phenomena, large-panel housing estates still have consid-
erable potential, resulting predominantly from their urban values and public open spaces
associated with them [21]. Frequently, they are characterized by a functional and spatial
logic as well as abundance of green areas, which are strongly related to the residential
development [22–24]. Time and again, the overall urban layout of a housing estate cor-
responds to local conditions, making use of such natural advantages as the lay of the
land or the vicinity of valuable landscapes [8]. Thus, many of them constitute valuable
testimonies to urban planning achievements of Late Modernism, which require adequate
protection [3,25].

Against the background of many contemporary housing estates, large-panel housing
estates create a housing environment of a better quality and constitute a favorable living
environment [26,27]. In many contemporary housing estates, we have to deal with spatial
and social problems [28–30]. Small distances between buildings—although still consistent
with legal regulations, ‘peering into windows’, or fencing, the latter being a hallmark of
social exclusion, are their standard elements. There is not enough park and public greenery,
sports and recreation grounds, sufficient services, education, trade, etc. Consequently,
more and more frequently, the contemporary multi-family architecture is referred to as
‘housing pathology’ [31,32].

In the context of large-panel housing estates, they may pose a particular risk due to
two aspects. Firstly, individual buildings or clusters thereof sprawl within the perimeter of
housing estates, appropriating valuable open space and destroying their urban composition.
Secondly, in many newly erected contemporary developments with multi-family buildings
located in the direct vicinity of large-panel housing estates, residents use the existing
infrastructure of large-panel housing estates, comprising e.g., schools, healthcare facilities,
as well as greenery, as there are no legal regulations that would impose the obligation to
build such facilities, as it used to be the case before the planning system reform [29]. Thus,
besides certain services in ground floors, such housing estates, oriented toward the highest
profits possible generated from residential spaces, often constitute single-use formations,
taking a lot from large-panel housing estates but not giving much in return.
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The aforementioned excessive and chaotic densification of large-panel housing estates
with new development constitutes a common and significant problem, which may lead
to the gradual devastation of such housing estates [33]. It happens that new buildings are
placed in the areas, which originally were designed as recreational and leisure zones for
residents [34]. Since the new buildings most of all are residential ones, monofunctionality
is strengthened even more. New buildings are often fenced to be separated from the
remaining parts of housing estates, which additionally disturbs the continuity of public
spaces of a housing estate and is unfavorable for establishing appropriate relations in the
social dimension. This overlaps with the problem of an increased demand for parking
spaces, which also take over the space of housing estates considerably [35–39].

The first tendencies of densification of housing estates in Poland started to emerge
as early as in the 1980s. They were caused by—among other factors—policies of housing
cooperatives, which recognized selling parts of their territories as more economical than
maintaining them in an undeveloped state [40]. Intensification in introducing new build-
ings can be observed since the 1990s, which was supported by the political transformation
and new free market mechanisms it entailed. This new situation coincided with rather
inefficient planning mechanisms regulating the spatial development of housing estates.
However, to a certain extent, they did ensure the protection of unoccupied areas allocated
to the greenery of housing estates under the general masterplan from 1994 covering the
entire territory of Poland. The situation changed considerably when this plan was repealed
in 2003 and no new one was resolved to replace it. This results in allocating these grounds
to buildings, in compliance with the law [41]. Intensified and aggressive pressure exerted
by developers has far-reaching spatial consequences, which are expressed predominantly
in the aforementioned densification of housing estates. It is particularly unfavorable to
them, since their urban layout, composition principles, and green areas are decisive for
their character and identity as well as for the way they function.

The process of forming as well as functioning of large-panel housing estates in the
communist socio-economic system is generally well known and present in the scientific
literature. However, the situation of their spatial change after the political transformation
are still not sufficiently recognized and described. The problem of densification of large-
panel housing estates is becoming noticeable in the scientific debate; however, there are still
not enough sources of data referring to the problem, especially to its scale. These processes
of densification intensify gradually, and they affect different housing estates to different
extents. Even though noticed by urban planners as well as residents, they have yet to be
analyzed and provided with comprehensive databases, which would allow developing a
methodological foundation for the assessment of the existing or potential threats, as well
as formal and legal solutions that could be undertaken to prevent them.

Therefore, the goal of this paper is to present scales and character of such densifications
of large-panel housing estates, which pose a threat of devastation of their urban layouts
often considered as urban heritage [2,3,25]. Conclusions formulated in this paper may
constitute a source of information on tendencies of spatial changes happening in such
housing estates as well as provide inspiration to undertake systematic measures toward
the rationalization of these processes.

This paper fills a gap in the state of the art concerning the problem of the threat
of devastation of the urban layouts of large-panel housing estates in Poland, which are
also understood as the structures of urban heritage, caused by chaotic densification, af-
ter the introduction of a free-market economy as a result of the transformation of the
political system.

The article is divided into five parts. Following the Introduction, Section 2 describes
the study area—Cracow large-panel housing estates—and introduces methods comprising
a sequence of subsequent steps with relevant criteria, as well as provides datasets sources.
Section 3 presents the result of the quantitative analysis related to the scale of densifications
as well as a qualitative analysis related to their spatial character. Additionally, an in-depth
analysis of selected examples is presented to support the research findings. In Section 4,
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the author discusses the results in a broader context, referring to selected aspects. Section 5
concludes with a summary of the main results of this research and highlights future
research directions.

2. Materials and Methods
2.1. Study Area—Cracow Large-Panel Housing Estates

The study area comprised large-panel housing estates in Cracow (Figure 1)—the
main city of the Province of Małopolskie. As the second largest city of Poland, besides
the local specificity characteristic for each settlement market with a specific individuality,
it demonstrates many tendencies and mechanisms characteristic of big cities. Thus, it
illustrates the problems that concern large-panel housing estates in other Polish cities. In
addition, a significant number of prefabricated housing estates in Cracow allows for a
broader study of the problem.
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Figure 1. Arrangement of large-panel housing estates in the structure of Cracow.

The beginnings of large-panel housing estates in Cracow are associated with the need
to provide a large number of apartments, most of all in connection with its constantly
growing population after the war. Cracow avoided the need to rebuild its urban structure,
including housing resources, as practically, it had not suffered any considerable damage
during the war. Housing estates, erected over the span of three decades, were located on
the northern and southern side of the city.
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The early 1960s saw the emergence of—among others—housing estates in the northern
part of the city, such as Azory and Olsza II, as well as housing estates associated with
the extension of the metallurgical plant built in the 1950s, i.e., the Wzgórza Krzesławickie
housing estate and shortly after that the first from the group of Bieńczyce housing estates.
The late 1960s and early 1970s also marked the beginnings of the construction of such
housing estates as Krowodrza, Widok, Dąbie, and Prądnik Czerwony. The extension of
the development of Nowa Huta was also continued, with a group of four Mistrzejowice
housing estates erected there: Tysiąclecia, Złotego Wieku, Bohaterów Września, and Pi-
astów [42]. At the same time, the Podwawelskie and Na Kozłówce housing estates were
emerging on the southern bank of the Vistula.

The emerging new developments affected the gradual change of the spatial layout
of Cracow from a bipolar to a band-shaped one. The 1970s is a period when distances
between one’s workplace and residence increased considerably, and the existing tramway
no longer sufficed, as it was overloaded. It was a time when a network of bus connections
got extended. The year 1973 saw another broadening of the city’s administrative limits
aimed to mitigate the deficit of construction lands [43]. The subsequent development of
the city was based on a plan adopted in 1977, which had a significant impact upon the
process of forming housing estates. The plan assumed two parallel bands of development
coexisting together, with the historic city center as their keystone [44,45]. In addition to the
housing estates whose construction had already begun in the southern band, i.e., Prokocim
Nowy and Piaski Nowe, toward the end of the 1970s, the construction of the next housing
estates was commenced: Bieżanów Nowy and Wola Duchacka Wschód. In the northern
bank, after moving the airport from Czyżyny to Balice, the development of these areas
started in 1978, with the Dywizjonu 303 housing estate built to the north from the runway
and the II Pułku Lotniczego housing estate to the south from it.

In the 1980s, the construction of this housing estate was continued, but also new ones
started to emerge. The Kombatantów housing estate was built in the norther band, which
was followed later by the Oświecenia housing estate. Wola Duchacka Zachód, Kurdwanów,
and Ruczaj-Zaborze developments were erected in the southern band.

Sporadically, the construction of housing estates continued to the early 1990s, with
the Rżąka housing estate as an example. In the ornamentation of its architectural details,
it makes a reference to the aesthetics of Post Modernism, which were for the first time
applied in Cracow in industrialized residential developments [29]. In the early 1990s, the
construction of the Mistrzejowice Nowe housing estate was continued as well.

Housing estates built with the application of industrialized technologies are a signifi-
cant element in the urban structure of Cracow in terms of territory. Housing developments
from the 1960s and early 1970s constitute ca. 25% of all apartments located in the city. The
highest number of apartments, ca. 35%, are located in housing estates built in the 1970s
and early 1980s [44].

The greatest accumulation of housing estates is in the eastern part of the city, particu-
larly in the northern band, where the extension of the metallurgical plant in Nowa Huta
mentioned above was an important stimulus for their coming into being. Even though
these housing estates were built in different times and most often are independent from
each other in administrative terms, they form a vast complex of housing estates due to
their often direct proximity. It has its effect on the identity of this part of the city, which to a
great extent is identified with this type of architecture.

Housing estates located in the southern part of the city due to the considerable area
they occupy strongly define the character of this part of Cracow as well. However, in
contrast to housing estates in Nowa Huta, they do not often border on one another. A
feature that can be recognized as characteristic is the fact that they appear as islands
among areas of one-family houses, which divide housing estates into separate clusters.
Such a situation can be observed in Wola Duchacka, which is a housing estate that is
formally divided into an eastern and western part, with the latter additionally consisting
of two ‘islands’ of large-panel buildings. Furthermore, similarly to the Cegielniana and
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Na Kozłówce housing estates, the territory occupied by large-panel buildings assumes a
shape resembling the letter ‘U’, surrounding one-family houses. In the northern part, a
similar situation can be seen in the Azory housing estates, which are visibly interspersed
with one-family houses.

In Cracow, many housing estates from the second half of the 20th century are recog-
nized as areas requiring many issues to be resolved [44] and they have been covered by
the ‘Program of Multi-family Housing Development Rehabilitation in the Area of Cracow
Municipal Commune’ [46]. As in many other Polish towns and cities, currently, one of
the biggest problems of Cracow is the chaotic densification of such housing estates with
new buildings. The way the lands are administered is not beneficial for the spatial situa-
tion of housing estates in Cracow. Most lands, even though they are the property of the
Municipality of Cracow, are lent for use to numerous entities, and consequently, there
is no direct control over them, which in turn makes it harder to make any comprehen-
sive decisions. Furthermore, due to more and more frequent cases of buying them up
by different entities, this situation may worsen still [41], since—as it has been mentioned
before—their densification is often chaotic, with no respect for the entire context and no
well-considered, holistic approach. One of the consequences of densification of housing
estates is their fragmentation, which is caused by fencing off areas and by the loss of spatial
cohesion due to taking green areas over by cars.

2.2. Methods

The base for pursuing the research goal referring to the scale and the character of
urban densifications of the housing estates from the second half of the 20th century is
provided by the author’s literature studies [8,20,33,34,38,39,47] and scientific experience in
this subject matter. This paper presents a more detailed insight into threats to large-panel
housing estates, basing on numerical and qualitative data, extending the knowledge in
this field. It fills the gap in the existing studies focusing on this problem, particularly in
the context of devastation of valuable urban layouts of such housing estates, which are
recognized as heritage.

Currently, it is difficult to obtain data illustrating the problem of densification of
such housing estates. Different methods are characteristic for the discipline of science:
Architecture and Urban Planning have been applied in an attempt to characterize this
problem upon the example of Cracow [48]. They are presented in the following steps:

• Step 1. Indication of the analyzed housing estates within the city limits (Figure 1).

Qualitative criteria: Construction technology, time and place of construction, genesis,
urban compositional layout.

Comment: The analysis covers housing estates built in industrialized technologies
(initially in the large-block technology and then in large-panel technologies, which were
used on a large scale across European countries, especially in Eastern Europe). Therefore,
for the sake of clarity and simplification of deliberations in this paper, they are predomi-
nantly referred to as large-panel housing estates. Sometimes, they are also referred to as
prefabricated housing estates or estates built in industrialized technologies. Ultimately, all
these phrases refer to the same kind of housing estates and are used interchangeably.

The article refers to housing estates that were built on a large scale in Cracow in the
second half of the 20th century. The time adopted is connected with the political system—
the time of the communist rule, which had a significant impact on the process of designing
such housing estates.

Such housing estates constitute a legacy of the modernist segregation of functions and
urban composition, as they were built in the spirit of modernist ideas promoted by the
Athens Charter [1].

• Step 2. Defining the areas of the analyzed housing estates (Figure 2).

Quantitative criterion: Housing estate’s boundary.
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Comment: Areas of selected housing estates were defined following Lynch’s ‘district’
category [49], which is understood as a homogenous area with a uniform character in
which one has a feeling of being inside or outside of this area.

• Step 3. Characterization of densifications of the analyzed housing estates.

Quantitative criterion: Increase in the built-up area [%] (Table 1, Figure 3).
Qualitative criterion: Characteristics of the way new buildings are introduced:

- Densification within the perimeter of the housing estate (Figure 4);
- Densifications on the outskirts of the housing estate—shifting its edge and increasing

the original area of the housing estate (Figure 5).

Comment: The increase in the built-up area in the housing estates was defined quan-
titatively, comparing figures from the mid-1990s and 2021. This time cut-off point is con-
nected with a radical transformation of the political, economic, and social system in Poland,
which had a significant impact on such housing estates. The mid-1990s is a transitional
period between the already collapsed centralized national economy during the commu-
nist time and a newly emerging free market system of a democratic reality. The centrally
controlled housing market within the communist regime promoted the implementation of
such big spatial and functional urban projects, including large-panel housing estates. With
the political transformation and the free market economy, a completely new mechanism in
the housing market and urban planning appeared. Even though 1989 was a breakthrough
year for the social and political system in Poland, the processes associated with designing
such housing estates were sometimes continued in the early 1990s. That is why 1995 was
selected as a turning point in the analysis performed, where figures from the mid-1990s
and 2021 were compared.

The percentage of the increase in the built-up area was determined by comparing data
from a vector map obtained from the City Hall Cracow and other maps available online
within the scheme of the Municipal Spatial Information System for Cracow [50] with data
from satellite images from 1995.

An analysis was performed covering the densification of central areas of housing
estates as well as their peripheral zones, causing disturbances of spatial edges.

• Step 4. Reference to the urban heritage structures and local spatial development plans
in the context of the housing estates (Table 2).

Quantitative criterion (a): Recognition of the estates as urban heritage structures.
Quantitative criterion (b): Presence of local spatial development plans:

- For the entire territory of the housing estate;
- For a part of the territory of the housing estate or its edge (adjacent areas).

Comment: Housing estates as urban heritage structures were indicated on the basis of
the results of a research project [2]. An analysis of coverage of large-panel housing estates
with local spatial development plans was performed on the basis of information available
in the Public Information Bulletin of the City of Cracow [51].

• Step 5. Indication of monofunctional clusters of apartment blocks in the vicinity of
large-panel housing estates. (Figures 6 and 7, Table 3).

Quantitative criterion: Presence of such clusters in areas adjacent to the large-panel
housing estates.

Comment: Such complexes of monofunctional residential areas may have a nega-
tive impact on the functioning of the housing estates (described in more detail in the
Introduction).

• Step 6. An in-depth description of selected examples of housing estates with a valuable
urban composition (Figures 8–11).

Qualitative criterion: High spatial devastation of the urban layout of the housing
estate, which is caused by intensive densification with new buildings.

Comment: This is to illustrate more vividly the threat of devastation of their urban layouts.
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Results of the analyses are presented in a form of a systematic overview of changes
within housing estate structures and in areas adjacent to them caused by their densification
as well as diagrams illustrating this problem quantitatively.

3. Results

While analyzing spatial metamorphoses within the perimeter of large-panel housing
estates in Cracow, it was noticed that their densifications assume different scales and
characters and most importantly affect nearly all the housing estates. It is particularly
striking in the case of urban layouts of such housing estates with high compositional
values, which have been recognized as structures of urban heritage. New buildings were
not observed only in one housing estate (Figure 2, Table 1).

Table 1. Densification values for large-panel housing estates in Cracow (%).

Housing Estates in the Northern Part of the City Buildings Erected before 1995 New Buildings Erected
between 1995 and 2021

1 Widok 90.1% 9.9%
2 Azory 89.1% 10.9%
3 Krowodrza Górka 77.4% 22.6%
4 Prądnik Biały Zachód 89.8% 10.2%
5 Prądnik Biały Wschód 93.8% 6.2%
6 Prądnik Czerwony 86.4% 13.6%
7 Olsza II 93.8% 6.2%
8 Ugorek 97.3% 2.7%
9 Dąbie 80.2% 19.8%

10 Oświecenia 69.4% 30.6%
11 Tysiąclecia 96.6% 3.4%
12 Złotego Wieku 91.9% 8.1%
13 Bohaterów Września 71.8% 28.2%
14 Piastów 89.1% 10.9%
15 Mistrzejowice Nowe 94.5% 5.5%
16 Kombatantów 98.3% 1.7%
17 The Group Of Bieńczyckie Housing Estates 90.5% 9.5%
18 Dywizjonu 303 65.8% 34.2%
19 II Pułku Lotniczego 80.8% 19.2%
20 Wzgórza Krzesławickie 94.1% 5.9%

Housing estates in the southern part of the city

21 Podwawelskie 79.0% 21.0%
22 Ruczaj-Zaborze 91.9% 8.1%
23 Cegielniana 100.0% 0.0%
24 Wola Duchacka Zachód 90.3% 9.7%
25 Wola Duchacka Wschód 79.2% 20.8%
26 Na Kozłówce 84.2% 15.8%
27 Kurdwanów 70.0% 30.0%
28 Piaski Nowe 97.0% 3.0%
29 Prokocim 90.0% 10.0%
30 Bieżanów Nowy 74.8% 25.2%
31 Rżąka 85.6% 14.4%

3.1. Quantitative Characteristics of Densifications

The quantitative analysis of the increase in built-up areas in the housing estates
covered their territories, taking into account their possible extensions if their edges were
shifted due to adding new buildings (situations referred to in Section 3.2 as A and B).
Quantitative results are presented below (Table 1, Figure 3). The table contains values
illustrating the development of the housing estates with reference to the area increased by
newly erected buildings: the first column refers to buildings from before 1995, the second
refers to buildings erected after 1995 to date (2021).
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Figure 2. Map of a part of Cracow with areas of the analyzed housing estates marked (black border). 1—Widok, 2—Azory,
3—Krowodrza Górka, 4—Prądnik Biały Zachód, 5—Prądnik Biały Wschód, 6—Prądnik Czerwony, 7—Olsza II, 8—Ugorek,
9—Dąbie, 10—Oświecenia, 11—Tysiąclecia, 12—Złotego Wieku, 13—Bohaterów Września, 14—Piastów, 15—Mistrzejowice
Nowe, 16—Kombatantów, 17—The group of Bieńczyckie housing estates, 18—Dywizjonu 303, 19—II Pułku Lotniczego, 20—
Wzgórza Krzesławickie, 21—Podwawelskie, 22—Ruczaj-Zaborze, 23—Cegielniana, 24—Wola Duchacka Zachód, 25—Wola
Duchacka Wschód, 26—Na Kozłówce, 27—Kurdwanów, 28—Piaski Nowe, 29—Prokocim, 30—Bieżanów Nowy, 31—Rżąka.
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An analysis of the increase in the built-up area demonstrates that densifying housing
estates with new buildings is more intensive in the southern part of the city, and on average,
it reaches 18.2%. The average increase in built-up areas in the northern housing estates is
13.8%. The total average for all the housing estates is 15.4%.

The biggest number of housing estates—14—increased their built-up area within the
range of 1 to 10%. Eight housing estates were in the range 10–20%. In six housing estates,
the increase is at the level of over 30%. The housing estates that stand out due to the
largest increase in the built-up area, i.e., 30% or more, are Kurdwanów, Dywizjonu 303,
and Oświecenia housing estates.

One of the methods of controlled development of housing estates can be local spatial
development plans. Some of the housing estates in Cracow have such plans drawn up,
covering their entire perimeter or a part thereof. It was also verified whether similar plans
cover adjacent areas, which might be significant particularly for the protection of green
areas around the housing estates (Table 2). It was presented in the context of the information
which estates are recognized as urban heritage structures [2] (Table 2).
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Table 2. List of housing estates recognized as urban heritage structures with their entire territories or parts thereof covered
with local spatial development plans.

Housing Estates in the
Northern Part of the City

Housing Estates
Recognized as Urban

Heritage Structures [2]

Local Spatial Development
Plan for the Entire Territory

of the Housing Estate

Local Spatial Development
Plan for a Part of the

Territory of the Housing
Estate or Its Edge
(Adjacent Areas)

1 Widok X X
2 Azory X
3 Krowodrza Górka X X
4 Prądnik Biały Zachód X
5 Prądnik Biały Wschód X X
6 Prądnik Czerwony X
7 Olsza II X X
8 Ugorek X X
9 Dąbie X X

10 Oświecenia X X
11 Tysiąclecia X X
12 Złotego Wieku X X
13 Bohaterów Września X X
14 Piastów X X
15 Mistrzejowice Nowe
16 Kombatantów X

17 The Group Of Bieńczyckie
Housing Estates X X

18 Dywizjonu 303 X X
19 II Pułku Lotniczego X X
20 Wzgórza Krzesławickie X X

Housing estates in the
southern part of the city

21 Podwawelskie X X
22 Ruczaj-Zaborze X
23 Cegielniana
24 Wola Duchacka Zachód X X
25 Wola Duchacka Wschód
26 Na Kozłówce X X
27 Kurdwanów X X
28 Piaski Nowe X X
29 Prokocim X X
30 Bieżanów Nowy X X
31 Rżąka X

Today, i.e., in 2021, 14 out of the 31 analyzed housing estates or their complexes (11 out
of the 23 housing estates recognized as urban heritage structures) are covered with local
spatial development plans, whereas seven of them have been in force since 2020. Four
housing estates are not covered with overall local spatial development plans at all, and
13 housing developments are only in selected parts or on their edges.

3.2. Qualitative Approach—Characteristics of Spatial Metamorphoses of the Housing Estates

The analysis of densifications of large-panel housing estates allows defining certain
trends in the way new buildings are introduced. These trends are characterized below.

A. New development is introduced as single buildings or clusters of buildings in
unoccupied spaces between apartments buildings. It happens both in central areas of
housing estates and in their peripheral zones (Figure 4).
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B. In situations where new buildings are introduced in the peripheral zones of a
housing estate, such buildings tend to push beyond its perimeter, or to push its edge
outwards, to be more precise, thus pushing outwards the boundary of the housing estate,
informally increasing its territory (Figure 5). It often entails taking over areas that used to
constitute green areas: a buffer zone of the housing estate. In densifications of this type,
one still can speak of a certain affiliation of new buildings to the structure of the housing
estate, at least in terms of belonging to a certain ‘district’, which is understood in Lynch’s
categories as an area that is as homogenous as possible, in which one has a feeling of being
inside or outside of this area [49]. The affiliation of new buildings to a large-panel housing
estate may be also strengthened by a distinct spatial edge located behind it, e.g., a green
belt, a river, or a street, particularly a major one.

C. Furthermore, there are situations where a complex of multi-family buildings has
been built in the direct vicinity of a housing estate (and frequently, its construction is
still in progress), with the dominating residential function and very few accompanying
functions. If the scale, character of buildings, and their location toward the existing large-
panel housing estate provide them with features that make them stand out, this study
does not recognize them as an extension of the housing estate but as a separate structure.
Nevertheless, due to the potential influence of such structures on large-panel housing
estates mentioned in the introduction, they are included in this paper as the neighborhood
of housing estates (Figure 6).

The nature of structural metamorphoses within housing estates and in areas adjacent
to them for all the housing states in Cracow according to the tendencies described above is
presented in Table 3.
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Figure 6. Neighborhood of clusters of multi-family buildings with the dominating residential
function—examples in the context of selected housing estates: (A)—Ruczaj (22), (B)—Olsza II (7),
(C)—Wola Duchacka Zachód—northern part (4), (D)—Piaski Nowe (28). Color legend: black—
developments from before 1995; red—densification—developments from after 1995; orange—other
multi-family housing areas next to the large-panel housing estates.
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Table 3. Characteristics of the way new buildings are introduced within the perimeter and in areas adjacent to large-panel
housing estates.

Housing Estates in the
Northern Part of

the City

A.
Densifications within the

Perimeter of the
Housing Estate

B.
Densifications on the

Outskirts of the Housing
Estate—Shifting Its Edge and
Increasing the Original Area

of the Housing Estate

C.
Proximity to an Area of a
Multi-Family Complex
with the Dominating
Residential Function

1 Widok X
2 Azory X X
3 Krowodrza Górka X X
4 Prądnik Biały Zachód X
5 Prądnik Biały Wschód X X
6 Prądnik Czerwony X
7 Olsza II X X
8 Ugorek X X
9 Dąbie X X

10 Oświecenia X X
11 Tysiąclecia X
12 Złotego Wieku X
13 Bohaterów Września X X
14 Piastów X X
15 Mistrzejowice Nowe X
16 Kombatantów X

17
The Group Of

Bieńczyckie Housing
Estates

X X X

18 Dywizjonu 303 X X X
19 II Pułku Lotniczego X X
20 Wzgórza Krzesławickie X X

Housing estates in the
southern part of the city

21 Podwawelskie X X
22 Ruczaj-Zaborze X X
23 Cegielniana
24 Wola Duchacka Zachód X X X
25 Wola Duchacka Wschód X
26 Na Kozłówce X X
27 Kurdwanów X X X
28 Piaski Nowe X X
29 Prokocim X
30 Bieżanów Nowy X X
31 Rżąka X

Most frequently, these situations occur simultaneously in housing estates. In addition
to the already mentioned densifications within the perimeter of the housing estates, which
occur nearly in all the analyzed housing estates, in 13 of them, a partial shift of their edge
can be additionally observed, and seven share the neighborhood with new complexes of
residential buildings. In four housing estates, all these phenomena were observed.

Considering the types and intensity of densifications, the housing estates that demon-
strate the most far-reaching spatial changes are the Dywizjonu 303 housing estate (34.2%),
the Oświecenia housing estate (30.6%), and Kurdwanów (30.0%) (Figure 7).

In the Dywizjonu 303 and Kurdwanów housing estates, intensive densifications
with single buildings and clusters thereof take place within the perimeter of the housing
estates, as well as in their outskirts, in some cases shifting the original edge of the housing
estate, which has changed the original valuable urban composition. Furthermore, they are
accompanied with areas of intensive residential development. In the housing estates in
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Czyżyny (the Dywizjonu 303 housing estate and the II Pułku Lotniczego housing estate),
unoccupied areas on the southern side of the runway have been adapted for the Nowe
Czyżyny housing estate. Due to certain controversies and a significant influence of this
project on the housing estates in Czyżyny, this case is described in more detail in Section 3.3.
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In the Oświecenia housing estate, there are no single buildings added inside the
housing estate; however, there are two distinct clusters of new buildings in the edge area.
In the context of the formula of defining new buildings as belonging or not belonging
to a housing estate as adopted in this paper, regarding the complex of buildings in the
northern part of the housing estate as an extension of the Oświecenia housing estate instead
of an independent project may seem debatable. This is due to the fact that this part of
the development is generally regarded as officially belonging to this housing estate as
its extension. It is worth pointing out that the southern part of the housing estate, with a
characteristic meandering structure, has maintained its urban layout and there are no new
additions between apartments blocks there.

The housing estates that have no or the lowest degree of densifications, i.e., Ceglana,
Kombatantów, Ugorek, Tysiąclecia, and Piaski Nowe, demonstrate their original, nearly
unchanged layout of the entire development. However, in the latter, a cluster of multi-
family residential buildings has emerged adjacent to it, and it is still being extended.

3.3. Selected Examples of Spatial Devastation

The above considerations, presented in Sections 3.1 and 3.2, allow selecting examples
in which adding new structures to large-panel housing estates recognized as urban heritage
structures entails squandering of their potential by destroying their urban composition and
other urban values.
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The influence of this type of densifications can be considered according to the set
of the following qualitative criteria, characterizing the basic aspects of the functioning of
housing estates:

• Influence on the original urban layout of the housing estate and its legibility;
• Influence on the continuity of open public spaces and green areas and on the quality thereof;
• Influence on the amount of public open areas;
• Influence on the existing historical and cultural assets;
• Influence on the mixed-use development.

Ones of blatant examples in this respect are the aforementioned housing estates in
Czyżyny: Dywizjonu 303 and II Pułku Lotniczego, which are located on both sides of the
historic runway of the former airport Rakowice-Czyżyny (Figures 8 and 9). Aggressive
measures undertaken by developers (level of densification: 34.2% and 19.2%) caused utter
devastation of the post-military heritage of the area, which besides constituting a true loss
in the scale of the city directly affects the adjacent large-panel housing estates. The new
development is partially fenced off and almost monofunctional. This is an example of the
densification process, which is aimed at private interest, not the common one, especially in
the context of the neighboring large-panel housing estates [35].
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potential—the former runway. Based on an ortophotomap (www.maps.google.com; accessed on
5 December 2021). Color legend: white area—approximate area of the former airport Rakowice-
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Similarly enough, metamorphoses observed in the Bohaterów Września housing
estate and the Piastów housing estate in Mistrzejowice move toward a particularly unfa-
vorable end. Devastating densifications (28.2% and 10.9%) take place predominantly on
their northern and western outskirts, shifting and changing the character of their edges
(Figures 10 and 11), which according to the original design were planned as a green buffer
zone [42].

From the side of the Bohaterów Września housing estate, the green buffer zone is
provided by Planty Mistrzejowickie park, and from the north, it is provided by areas of the
former defense ring of the Cracow Fortress, with still preserved structures of the former
forts: Mistrzejowice and Batowice, surrounded by abundant vegetation, once fulfilling
camouflage purposes. The document ‘Program of the Cracow Fortress Protection Plan’ [52]
describes this area as worth protecting.

www.maps.google.com
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The problems connected with the densification process described in the examples
above are associated with—inter alia—their negative influence on the urban layout of
these housing estates, breaking of the continuity of their public spaces, devastation of the
historical and cultural potential, strengthening of monofunctionality, and appropriation
of valuable green areas. Taking over green areas by aggressive investments constitutes a
serious problem. Key green areas disappear and their continuity is broken, which causes
irreversible destruction of these areas. It is a significant loss not only in the context of the
housing estates themselves but the entire city, too. Urban values of the housing estates
have been irreversibly destroyed.
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4. Discussion

One of the important reasons for undertaking the work was to draw attention to the
growing problem of densification of large-panel housing estates with new buildings and at
the same time destruction of Late Modernist urban structures, which are often recognized
as heritage. Frequently, it is quite excessive and chaotic, and it constitutes a threat to their
functioning as a valuable housing environment. Single buildings or clusters thereof built
within the perimeter of housing estates as well as in their outskirts lead to the shifting
of their edges’ (Table 3) appropriate valuable open space, destroying their composition.
Over time, such changes can lead to complete obliteration of the original design idea in
the entire housing estate or a fragment thereof. In this way, the main potential of such
housing estates, which results predominantly from their urban advantages, such as urban
composition and its functional and spatial logic, large amounts of open public space, and
abundance of greenery, is gradually annihilated.

The results presented herein demonstrated the possibility of obtaining essential in-
formation on this problem by quantitative determination of the degree of densification
of large-panel housing estates. Upon the example of a comprehensive analysis of all (31)
large-panel housing estates in Cracow, carried out on the basis of measurements and
calculations of the additional built-up area performed on the basis of available materials
(vector maps, satellite images, and planning materials), an average size of densification
with new buildings was determined. For all the housing estates, this average is already
15.4%, whereas in some of them, it is very high—it has reached the value of nearly 35%
(Table 1, Figure 3).

In light of the above, it is clear that the qualitative analysis may be more effective in
the presence of quantitative data. Problems of threats and damages to the existing, already
historic urban composition, caused by uncoordinated, chaotic additions to large-panel hous-
ing estates, incompatible with their initial plans, are illustrated upon selected examples—
the housing estates in Czyżyny (Dywizjonu 303 and II Pułku Lotniczego; Figure 8) and se-
lected housing estates in Mistrzejowice (Bohaterów Września and Piastów; Figure 10). The
high density and chaotic arrangement of a new development caused significant spatial
changes, which has a negative influence on the urban layout of these housing estates.
They have lost valuable green areas, and the continuity of public spaces has been broken.
Moreover, the densifications have led to devastation of the historical and cultural potential.
As a result, the housing estates have lost some of their advantages irreversibly.

It proves that it is important to link quantitative data and qualitative criteria (e.g.,
influence of the densification on the urban layout, continuity of public spaces, resources of
greenery, existing historical and cultural assets, mixed-use development) to obtain a proper
characterization of the functioning of the estates.
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According to the observations, a considerable share of the new buildings covers
multi-family residential developments, which intensifies the monofunctionality of the
housing estates. A similar effect can be caused by enclaves of such developments in the
direct proximity of large-panel housing estates; hence, they have been taken into account
in this study. Housing estates and their immediate surroundings need to be integrated
within the urban context [53,54]. However, the study does not consider any detailed data
relating to them, limiting solely to indicating their location. Likewise, the study does not
focus on the quantitative determination of the function that emerges as new buildings
appear. A quantitative functional and spatial analysis could be the next step, addressing
transformations in housing estates in more detail. It has been found that despite the fact that
prefabricated housing estates are a legacy of the Modernist segregation of functions and as
such they are burdened with a number of issues, such as monofunctionality, monotony of
development, repetitiveness of forms, and low quality of architecture of apartments blocks,
they are often characterized by a functional and spatial logic and abundance of green areas.
Frequently, the overall urban layout of a housing estate corresponds to local conditions,
making use of natural advantages (the lay of the land, vicinity of valuable landscapes).
The risks of losing these advantages caused by chaotic development may be mitigated
to a certain extent by local spatial development plans. In the case of the housing estates
in Cracow, such plans cover only 14 out of the 31 housing estates or complexes thereof
investigated in this study (Table 2).

In this context, what deserves attention is an opinion that in the Study of Spatial
Development Conditions and Directions in force [44], which provides the foundations
for all the local spatial development plans and administrative decisions in this area, and
consequently the grounds for building permits to be issued, the protection of valuable
housing projects from that period is insufficient and ineffective [25]. In the scientific debate,
there are more and more voices about the need to protect valuable urban structures of the
second half of the 20th century [55–57]. Therefore, an interesting concept is the introduction
of the term ‘urban heritage structures’ as a protection tool at the level of the local law
(planning documents, study, local spatial development plans). These structures would
comprise—among others—valuable 20th-century and contemporary projects of different
scales and uses [2].

In the context of the results of studies and analyses presented in this paper, it should
be concluded that some housing estates have lost some of their advantages irreversibly.
Many housing estates still have such values, and it is important not to lose this potential.

However, it should be noted that following an idea of the ‘compact city’, many Eu-
ropean planning strategies consider urban densification as one of the tools to promote
sustainable urban development. One may agree with that opinion only when the densifi-
cation results from a wider, comprehensive development plan and not from individual,
uncoordinated decisions: not those aimed at private interest, but at the common one. It
needs to be a thoroughly planned densification process [58], which is usually complex and
slow [59]. Moreover, regeneration policies for the housing estates should be considered
in view of a wider urban context of the city, which can be labeled as an outward-looking
approach [60,61].

Furthermore, investing in such housing estates is a positive thing in itself, especially
if new service facilities are introduced, which makes the functional program of the estate
more diverse. Mixed use promotes sustainable urban development as well [62,63].

Therefore, even though quite paradoxically, it could be stated that up to a point, the
current densifications protect housing estates from their functional degradation, at the
same time, they lead to their spatial degradation and destroy their advantages. However,
it is worth noticing that there is still a chance to improve the situation of housing estates
by undertaking rational and consistent measures in the field of architecture and urban
planning, which can change not only the living standards offered to residents but also the
very image of housing estates.
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The methodology proposed and verified within the scheme of the research presented
in this publication can be used as a tool for analyzing the problem of densification of
large-panel housing estates in other towns and cities.

5. Conclusions

The goal of the research presented in this paper is to demonstrate the scales and
character of densifications of the large-panel housing estates built in the second half of the
20th century, which pose a threat of devastation of their urban layouts, which are often
recognized as heritage.

The paper applies a quantitative and qualitative approach to present spatial transfor-
mations that take place within such housing estates. The study area comprised housing
estates in Cracow, the main city of the Province of Małopolskie, which after filtering out
certain local specificity demonstrates many tendencies and mechanisms characteristic for
other big cities of Poland.

The paper illustrates the scale of the problem, subsequently classifying the ways in
which these housing estates have been transformed in terms of their densifications. Two
main tendencies have been observed: adding buildings or clusters of buildings within the
perimeter of housing estates and in their outskirts, leading to shifting of their edges. It also
points to the essence of functional and spatial changes in the direct vicinity of large-panel
housing estates, consisting of building a new complex of multi-family residential buildings,
demonstrating the potential negative influence on their functioning. On the basis of the
analysis results, the paper demonstrates the threat of devastation of urban layouts of such
housing estates and their main potential—green areas.

This paper constitutes a voice in a discussion devoted to the condition, but most of all
to the future of large-panel housing estates, particularly in terms of their protection and
stopping some unfavorable tendencies of urban destruction. It fills the gap in the existing
studies focusing on this problem, particularly in the context of the ongoing debate on the
significance of urban planning achievements in the second half of the 20th century and
recognizing valuable urban layouts as heritage.

All measures leading to the development and improvement of the quality of large-
panel housing estates are desirable. Nevertheless, they should constitute an element of a
well-coordinated and comprehensive process, instead of a sum of one-off interventions,
paying no or little heed to the existing context, particularly the ones that disregard public
interest in favor of the private one. The study results presented herein indicate that chaotic
densifications in such housing estates may reach a surprisingly big scale. Therefore, the
presented method of analyzing the effects of this process in a systematic approach seems to
be useful for controlling and rationalizing its propagation, in particular for revealing and
eliminating the negative tendencies that emerge. The knowledge obtained this way may
prove valuable in prognostic studies devoted to urban development, in the optimization of
relevant formal and legal solutions, as well as in optimizing current management activities.

The research presented in this paper was limited to the problem of the percentage
of the increase in the built-up area of these housing estates and the character of their
densification as well as to demonstrating a threat of devastation of their urban layouts.
Therefore, further research can develop the problem of densification and its effects on such
housing estates in a more complex way. For instance, it is possible to study the impact
of the densification process on the percentage of services and the mix of services, the
degree of fragmentation of green areas, etc. The research topic can cover multidisciplinary
issues, for example densification studies can be integrated with sociological aspects, such as
residents’ population, population by age, by income, and by nationality. It is recommended
to conduct further research from the aspect of creating formal barriers to prevent the
uncontrolled densification of large-panel housing estates.

The sustainable development of cities based on the concept of a compact city requires
an appropriate density and intensity of development, which means that measures directed
toward increasing this intensity within city limits are rational in many cases. Nevertheless,
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they need to be optimized, and they must not be implemented at the expense of existing
heritage structures and their residents. This paper may constitute a source of information
on tendencies of transformations occurring in large-panel housing estates as well as a
source of inspiration to take actions aimed at the rationalization of these processes.
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34. Masztalski, R.; Michalski, M. Podatność osiedli wielkopłytowych z drugiej połowy XX wieku we Wrocławiu na procesy

rewitalizacyjne. Bud. Arch. 2018, 17, 101–108. [CrossRef]
35. Szczerek, E. Loss of Potential: Large-Panel Housing Estates—Czyzyny Case. IOP Conf. Series Mater. Sci. Eng. 2019, 471, 092034.

[CrossRef]
36. Crisan, R.; Macri, Z.; Panait, A. (Eds.) Visions on Mass-Housing Sustainable Rehabilitation; Editura Universitară Ion Mincu: Bucuresti,

Romania, 2011.
37. Gyurkovich, M. (Ed.) Future of the City: Mass HOUSING Estates or Multifamily Housing Complexes? Eco Rehab 3 Cracow 2012;

Cracow University of Technology: Krakow, Poland, 2012.
38. Kristiánová, K. Post-socialist transformations of green open spaces in large scale socialist housing estates in Slovakia. Procedia

Eng. 2016, 161, 1863–1867. [CrossRef]
39. Treija, S.; Bratuškins, U.; Korol,ova, A. Urban densification of large housing estates in the context of privatisation of public open

space: The case of Imanta, Riga. Arch. Urban Plan. 2018, 14, 105–110. [CrossRef]
40. Chmielewski, J.M.; Mirecka, M. Modernizacja Osiedli Mieszkaniowych; Oficyna Wydawnicza PW: Warszawa, Poland, 2007.
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