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Abstract

This dissertation, part of the urbanHIST project, employs digital geospatial tools to
examine the morphological transformation of post-socialist cities, focusing on
Kosice, Slovakia. Integrating urban morphology, history, geoinformatics, and
sociology, the research uses Historical Geographic Information Systems (HGIS) to
analyse tempo-spatial changes and underlying socioeconomic processes after the
fall of communism.

Three key phenomena are identified in post-socialist urban development: a shift
from centralized planning to neoliberal governance, urban sprawl paired with
increased core density, and the emergence of new development axes and
commercial subcentres. The study applies theoretical frameworks such as the
Conzenian approach, path dependency, and the post-metropolis model to situate
Kosice’s evolution within broader Central and Eastern European patterns.

The findings are presented across three analytical levels: post-socialist
transformation, city-wide spatial dynamics, and focused analyses of active
development zones. A typology of transformation hotspots in KoSice is established,
including revitalized industrial zones, housing estates, and commercial subcentres.
Case studies such as the revitalization of Kasarne Kulturpark and suburban
expansion highlight the interplay between historical legacies and contemporary
urban needs. Key challenges include reconciling socialist-era infrastructure,
addressing socioeconomic needs, and ensuring sustainable growth.

Kosice’s post-socialist development is categorized into three phases: crisis
management (1990s), uncoordinated development (2000s), and semi-organized
development (2010s), reflecting shifts from neoliberal to more strategic planning
approaches. Quantitative analyses of building density, land use, and cluster
development are combined with qualitative insights into decision-making processes.

This study underscores the significance of historical context in post-socialist urban
transformations, demonstrating HGIS’s utility in capturing spatial changes and
morphological patterns. Its multidisciplinary approach bridges historical analysis
and modern planning, offering practical insights for managing urban development
and serving as a reference for other Central and Eastern European cities undergoing
similar transitions.

Keywords: post-socialist transformation, HGIS, Conzenian approach, neoliberal
planning, path-dependency
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insights from various academic disciplines. This implies that Geography and
Geoinformatics will assume a pivotal role, as will History's rigorous examination of
sources. In order to comprehend the socio-economic processes that underpin the
physical transformation of urban space, it is imperative to draw upon the insights of
urban sociology and economics. The study of urban space changes must engage
with the field of urbanism and, more specifically, urban morphology, as developed
in three distinct schools of inquiry: the English approach (Conzenian), the Italian
approach (typo-morphological analysis) and the French approach (with its
sociological context). The English School of Urban Morphology and its historic-
geographical approach, which corresponds with the use of the Geographical
Information System, will be the focus of this study. Nevertheless, alternative
methodologies will be examined.

It is of the utmost importance to define the phenomena of post-socialist cities and to
gain an understanding of them. In order to achieve this, it is necessary to appeal to
general concepts that describe urban and social development. The discussion will
examine the human ecology developed by the Chicago School of Education.
Subsequently, the concepts of industrial and post-industrial society and the specific
variant of the latter, namely socialist reality and post-socialist transformation, will
be examined. Analyses must consider the theoretical concepts of urban
development, including those about sector and multiple nuclei cities. The rapid
industrialisation during the socialist period gave way to a new form of spatial
organisation during the post-socialist period, namely the post-metropolis. This is
typified by urban sprawl, including the relocation of industry, the development of
suburbs, and the growth of subcentres.

A linear causation model is inadequate for interpreting the transformation and
development of Kosice in past decades. It is evident that there were periods during
which the city changed its developmental trajectory. This unilineal progress can be
analysed through the lens of path dependency theory. It is imperative to analyse the
planning and decision-making processes in order to gain a comprehensive
understanding of urban development. The transformation of urban planning resulted
from the shift from a centralised planned socialist economy to a re-establishment of
local government and a free market economy with collaborative and liberal
planning.

The focus on physical development and the Conzenian approach suggests using
cartographic sources. HGIS enables the combination of contemporary data with
archival maps, which is a crucial aspect of reconstructing the preceding phases of
urban development. Using HGIS and an array of cartographic sources enables the
construction of a temporal-spatial model of alterations in urban tissue, which serves
as the foundation for subsequent analyses.

It is imperative to comprehend the historical context of urban development to
comprehend the changes. The socialist period in KoSice was characterised by rapid



industrialisation and urbanisation, which resulted in the formation of the urban
tissue that was subsequently transformed in the post-socialist era. Moreover, the
legal framework for contemporary development was established during this period.
The legislation on urban planning and the master plan adopted in 1976 continues to
be in force today.

The selection of this theoretical and methodological framework is a consequence of
the nature of the study. The post-socialist transformation is a phenomenon that
manifests in a multitude of fields, and the urban space is a tangible outcome of those
processes. It is, therefore, necessary to adopt a multidisciplinary approach to
reconstruct and comprehend the physical alterations to the urban environment. The
advantages of utilising digital geospatial tools include embracing a comprehensive
dataset, such as the entire city, identifying contextual relationships, and conducting
analytical procedures with innovative tools. The Conzenian approach, originating
from the field of geography, is compatible with Geographic Information Systems
(GIS), particularly its subfield, Historical GIS, which focuses on utilising archival
data.

This research aims to reconstruct the spatial development and analyse the decision-
making processes and socio-economic factors that led to it. The analyses are
conducted at three levels: the overall context (indicators from outside of Kosice),
the context of the whole city, and the in-depth analyses of selected areas where the
post-socialist transformation is concentrated.

The quantitative analyses provide clear and precise information regarding the urban
structures, including such details as building density, centres of gravity, and the
locations of post-socialist development. The following qualitative analyses
reconstruct the processes that led to the developments and identify the functional
types of the clusters, which may encompass several types of active zones. An in-
depth analysis will be conducted on the flagship examples of active zones to identify
the characteristics of the significant processes associated with the specific types of
active areas. Ultimately, the post-socialist transformation of KoSice can be
delineated into distinct stages, each characterised by a predominant process. The
project will provide a lucid and persuasive account of the transformation phenomena
and their impact on urban morphology.

Structure and summary of the thesis

The dissertation is divided into six main chapters. Each chapter covers a different
aspect of the study: the theoretical part, the results, their interpretation, and
conclusions. A review of the theoretical framework follows the introduction to the
study. The chapter is organised according to the main fields of knowledge on which
the study is based. The three leading schools of urban morphology provide a
comprehensive overview of the field's development from the late 19th century
onwards, with a particular focus on the Conzenian approach and its associated



concepts. After discussing the different approaches to urban morphology, this
dissertation is placed within that theoretical frame. While they are less applicable to
the study, the Italian and French schools of urban morphology are mentioned as
important parts of the field.

The general concepts of urban development that come from sociology, geography,
history, and urbanism set the main definitions, such as industrial and post-industrial
cities. The post-metropolis is the appropriate model for the analysis of post-socialist
cities (in particular, the larger ones such as Kosice). This approach describes the
development of physical space while focusing on the socio-economic processes that
shape urban space. These include concepts such as the machine of growth, keno-
capitalism, and ex-polis. It is clear that the role of globalisation, which accelerated
during the post-socialist period, is of great importance. The most important
approach from the history field is the institutional history presented by the path
dependence theory, which is applied to the research. It is essential to understand the
development of Kosice at both the general and local levels. At the general level, it
is important to identify the key decisions that have shaped the city's development
trajectory. Examining the localisation decisions that have influenced the city's
development path is crucial at the local level.

The planning and decision-making processes are inescapable when examining post-
socialist urban development. The shift from socialist central planning with the
dominant role of government and state property to the free market with the rising
role of neoliberalism and private investors is a defining feature of post-socialist
transformation. Together with the rising participation of local society, it covers most
of the general concepts of the planning approach.

Merging the theoretical frameworks described above, we arrive at the specific form
of industrial and post-industrial cities — the socialist and post-socialist city concepts.
These are discussed in detail. They can be described in terms of their specific urban
forms and political, ideological, and socio-economic backgrounds. The transition
between the socialist and post-socialist periods sets the borders of post-socialist
transformation. This transition is uneven for different dimensions (political, social,
economic, and spatial).

The final part of the theoretical framework is devoted to digital spatial tools in urban
history, particularly regarding Geographic Information Systems (GIS) and
Historical GIS. The GIS has its roots in geography (cartography), statistics, and
informatics. While spatial analyses were conducted earlier, the development of
computers allowed the creation of a new, powerful, and comprehensive tool. While
originally GIS was developed for the natural sciences, it was quickly applied to
historical studies, and HGIS was developed. The main difference between GIS and
HGIS is the type of input data they work with. HGIS is used with archival sources,
which are primarily analogue. This is why its use in digitalisation is crucial and was



employed in this study. Nevertheless, digitalising archival maps was crucial in
enabling statistical and spatial analyses.

In the third chapter, the concept of the study is fully explained. The study's main
aim and three hypotheses were then stated and derived from the chosen general
concepts. To verify them, specific research questions were developed and divided
into main areas of analysis. The chapter then provides detailed information on the
chosen object and timespan of the research. The city of KoSice is an ideal case study
for this study of post-socialist transformation. It underwent rapid industrialisation
and urbanisation during the socialist era, creating the perfect canvas for
transformation. In the post-socialist period, it was the central city of the eastern part
of Slovakia, so it was the epicentre of transformation. While the study concentrates
on the urban space, it was necessary to limit the analyses to the urban core, which
is not identical to the administrative borders of the city.

The fourth chapter is devoted to the descriptions of the sources and methods. The
sources are divided into different categories. The study makes use of a variety of
sources, including primary and secondary sources. These are described in detail
below. This subchapter provides a detailed account of the data collection process,
including data verification and preparation for analysis. The primary data source
was an archive search in paper and digital form. Another data source was fieldwork,
which was also used to verify findings from other sources. It is crucial to cross-
check the data, as evidenced by the examples of falsely named maps and the specific
archival cartographic sources, which may vary in quality, contain gaps, or have
different levels of detail.

Next, the software tools used in the research are described. The primary tool is the
QGIS application, which allows the digitalisation of archival sources and
subsequent spatial analyses and visualisations. QGIS's strength lies in its open list
of features, which can be installed from the plugin library. This subchapter provides
a detailed account of the plugins employed in this study.

The exact procedure of the analyses conducted in this study is described in the
following subchapter. The study analyses are described separately for quantitative
and qualitative ones. Each method is linked to the theoretical approach used to
interpret the results. The mapping of the chronological and functional development
of Kosice was essential for the reconstruction of tempo-spatial development. The
bare statistics describe the socialist and post-socialist development and were used
to calculate the derived variables, including centres of gravity. Building density was
measured for both the socialist and post-socialist periods. The tempo-spatial
dispersion of the development was used to delimit the clusters of development,
which are the hot points of the post-socialist transformation.



Qualitative analysis, the primary tool in historical research, was reinforced by
statistical analysis. The work was conducted at three levels of detail. First, a general
background was provided, followed by an analysis of the processes in the context
of the entire city. For this part, digital cartographic tools were used in conjunction
with fieldwork and analysis of historical sources. During the analysis, the urban
space of KoSice was divided into active and passive areas of post-socialist
transformation, which is the starting point for the third level of analysis. The final
level of analysis is the most detailed and considers the selected active areas. The in-
depth research of defined areas in the city creates the narratives over detected post-
socialist transformation processes. Each category was analysed in detail, focusing
on flagship examples.

The Results chapter presents the findings of the study and their analysis. The chapter
is divided into three subchapters, which refer to the three levels of analysis chosen
as a method for this study. The spatial and historical context of Kosice’s
development provides a clear picture of the natural determinants of KosSice.
Subsequently, the historical background is presented as a subjective summary of the
general historical process from KoSice’s urban development perspective. Finally,
the socialist period, with its rapid urbanisation, is analysed from the perspective of
the city core and the urban region. This analysis also includes an examination of
developments in the city’s main industrial zone, Kosice’s steelworks.

The post-socialist development of KoSice is analysed from two distinct
perspectives: the institutional, which examines the role of urban planning and
decision-making processes, and the physical, which analyses the development of
urban forms. The institutional part creates the legal and political framework for
Kosice’s development. The spatial development points out the active areas of post-
socialist transformation. Analysing these areas allows us to reconstruct the
processes that led to the specific urban forms. The different development
characteristics in the last three decades allow us to divide the post-socialist period
into three clear stages of development.

The third level of research is presented in the subchapter on the active areas and
flagship examples. In several cases, flagship examples were selected for in-depth
analysis. These areas focus on the key phenomena being studied and help to identify
the socioeconomic processes that shape the urban space. The study identified five
flagship examples, while three types of active areas were more unified and general.
No specific areas for in-depth analysis were selected.

The discussion and conclusions chapter presents the findings and discusses them.
First, the outcome of the research subchapter presents the findings, which allow us
to answer the research questions and verify the research hypotheses. The research
has yielded a model of the city’s development. The conclusions chapter draws on
the research findings to present a clear picture of the post-socialist transformation



processes that have shaped KoSice’s urban morphology. It refers to the general
concepts and looks through their perspective into KoSice’s post-socialist
transformation. It tries to detect the specifics of KoSice and question whether and
why it differs from general models.






2. Theoretical frame and
general concepts of urban
development

The city and its space have been the subject of interest since ancient times. As early
as in the works of Plato or Aristotle, reflections on city structures appear (Jalowiecki
and Szczepanski 2006). Furthermore, in later centuries, the city was a subject of
interest for researchers. However, in the late 19th and early 20th centuries, extensive
theoretical and methodological concepts were developed to explain cities' origin,
development, structure, and shape. The following chapter will present the
theoretical framework and literature review of the main approaches in urban
morphology studies, planning, decision-making processes, and general urban and
social development concepts.

2.1. Three leading schools in Urban Morphology
studies

Urban Morphology is a vast field that draws upon the insights of three primary
disciplines: Geography, Architecture, and History (Oliveira 2016). This
interdisciplinary character changes with the implementation of modern technologies
and refers to mathematics, modelling, geoinformatics, and so on. In the second half
of the 20th century, three main approaches in urban morphology studies emerged
(Vernez Moundon 1997; Kulesza 2014; Oliveira 2016). The English School adopted
the historic-geographical approach, the Italian School embraced the process
typological approach, and the French School was established in the late 1960s with
the foundation of the School of Architecture in Versailles. All these approaches refer
to earlier studies. As established in the previous chapter, the English school is this
thesis's most important methodological framework. However, it is also necessary to
recall and present other approaches.

German geographers conducted the first significant studies on urban morphology in
the late 19th century. In his work, Anthropogeographie, F. Ratzel (Ratzel 1882)
focused on analysing settlements and their physiognomy. In 1894, the historian J.



Fritz published Deutsche Stadtanlagen, a comprehensive comparative study of over
three hundred German cities. He used the latest approach to city plans and other
maps as a primary source of information relating to older studies. Fritz created a
classification of the cities based on the town plans. Schliiter later published Uber
den Grundrif3 der Stddte. In this paper, he built on the approach started by Fritz and
proposed the methodological frame with the physiognomic study of the urban
landscape (Schliitter 1899). The analysis must address key research questions about
the geographical and topographical location of settlements, their spatial
organisation, and the physiognomy of settlements (Kulesza 2014). Whitehand states
that this work was one of the first in the field to develop into the morphogenetic
approach (Whitehand 2007).

In the first decades of the 20th century, F. Ratzel, H. Hassinger, and W. Geisler
continued this line of research. In Die Geographische Lage der grofen Stdidte,
Ratzel provides a precise analysis of the location of big cities and the reasons for
their localisation. Hassinger conducted studies on the morphology of Vienna,
identifying different ages of buildings and architectural styles on the city plan. He
was clear that working with city plans was the best way to gain insight.

In 1918, Geisler published a seminal study of Gdansk. He described the city's
physical, geographic, demographic, and economic conditions. In the next part,
Geisler focused on spatial organisation and structure. In his research, he used a
variety of sources, including cartographic, photographic, and demographic
statistics, which was a pioneering approach at the time (Geisler 1918). The study
yielded plans identifying land and building utilisation and the height of residential
buildings in the city centre. Geisler published another important book: /n Die
Deutsche Stadt, he proposed a classification of cities according to their foundation
and building types (Oliveira 2016). The study of the typological approach to the
study of urban complexities is a key element in the development of urban
morphology.

In the third decade of the 20th century, German human geography shifted its focus,
and form and function were considered fundamental. However, just before the Nazis
rose to power, several important works were published. In 1932, M.R.G. Conzen
published his thesis, which analysed the plan and the building fabric of the cities in
northern Brandenburg. He analysed the types and heights of the buildings. One of
Conzen’s teachers, H. Louis, proposed the concept of the Stadtrandzone, a unit of
urban form composed of plots. Its formation at the edge of an urbanised area is
associated with a period of slow growth in this area. The process of city growth
starts again in this area after some time (Oliveira 2016). German researchers also
influenced Polish studies on settlement geography (Dziewonski 1956, 1962;
Kulesza 2014).
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The English School of Urban Morphology

The earlier works of German human geographers set the direction for Conzen’s
studies. He was forced to flee Germany due to the Nazi uprising and emigrated to
Great Britain, where he continued his work first as a city planner and later as an
academic teacher. He frequently cited Schliiter and Geisler in his research but
developed his unique approach to urban morphology analysis. In 1960, he published
one of the most important books on urban morphology: Alnwick, Northumberland -
a study on urban planning (Conzen 1960), where he presented his methodological
concept of urban morphology studies - town plan analysis: highlighted in three
layers (bloc, plot, and buildings). The key features are the tripartite of the urban
landscape on the town plan, the building fabric, and the utilisation of land and
buildings. He defined the town plan as a topographical arrangement of urbanised
areas, encompassing all the features typically found in such areas, such as streets
and street systems, plots and their arrangements within the street blocks, and block
plans of buildings (Figure 1). Furthermore, he presented the concepts of the urban
development process. The most important concepts are the fringe belt,
morphological region, and the burgage cycle.
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Figure 1. The types of plan-units delimited in AInwick by M.R.G. Conzen (Conzen 1960).



The fringe belt concept refers to the work of H. Louis and was developed further
by Conzen. He was convinced that the growth of cities is driven by periods of
intense urbanisation punctuated by stagnation phases. The zones of intensive
urbanisation are often shaped by fixation lines — barriers to development such as city
walls (Figure 2). The fringe belts are characterised by numerous open areas often
used for recreation. He incorporated fringe belt patterns within the urban space.
Conzen formed the theory of interactions between formative and transformative
spatial processes, as evidenced in the detailed cartographic record of a city’s
physical evolution (Oliveira 2016). Conzen then applied this concept in his
following works on other British cities (Conzen 1968).

The morphological region concept divides the urban space into areas of unified
morphological form that are distinct from surrounding areas (Figure 1). These
regions are the most important units for urban morphology analysis. Conzen also
proposed a hierarchy of regions with four tiers for Alnwick. The identification of
morphological regions is set because the three main urban space features are
compared with the street's pattern as the most important and land utilisation the
least.

Conzen made a clear point about the relationship between plots and block plans
based on the burgage cycle concept. A burgage was a landholding of a landholder
in a medieval borough. Observing time changes in the building structure and
destiny, the burgage was the foundation for describing the development cycle —
urban fallow — redevelopment. This rule can describe the development pressure over
plots in cities, often associated with changes in function in developing areas
(Whitehand 2007).

In 1974, at the University of Birmingham, J. Whitehand founded the Urban
Morphology Research Group, which brought together some of the most renowned
researchers in the field, including Karl Kropf, Keith Lilley, Ivor Samuels, Peter
Larkham, Susan Whitehand, Terry Slater, and Tony Hall. The group developed the
Conzenian approach further and played a pivotal role in organising the International
Seminar on Urban Form and publishing its highly influential journal, Urban
Morphology. Over the following decades, two research sections have emerged
within UMRG. The first focuses on planning and development issues of medieval
and modern cities, especially for analysing their plans (Baker and Slater 1992; Lilley
1999). The second section of the group's work focuses on the research of the
morphological transformation process and the role of decision-makers responsible
for transforming the urban landscape in the twentieth and twenty-first centuries
(Whitehand 1992, 2003; Larkham 1996).
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Figure 2. The urban fringe belts in Alnwick (Conzen 1960).

The Italian School of Urban Morphology

At the same time as an English school, the process typological approach developed,
structured around the work of architect S. Muratori. The Italian school of urban
morphology developed firmly based on architecture, referring to history in
opposition to modernists, who believed the city should be an independent process
concentrating on the future (Vernez Moundon 1997).

Muratori was a theoretician, teacher, and active architect who collaborated with L.
Quaroni and F. Fariello and completed his projects. He was also involved in the
post-war redevelopment and the house plans of the Istituto Nazionale Della
Assicurazioni (INA) (Oliveira 2016). In his theoretical work, a strong influence was
made by his teacher, G. Giovannoni, especially his work Vcchie citta ed edilizia
nuova considering urban design (Giovannoni 1931). In the context of historical
development, the work deals with city growth in different geographical settings. He
was clear that tradition and modernity can coexist in city expansion through new
satellite districts. The main problem is analysing the seam between the new districts
and the old town. He developed the ideas of the permanence of the planimetric
pattern and the city plan as a palimpsest to address this issue (Marzot 2002).
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Muratori adopted the theoretical approach of architecture and urban design and
started the works over a critical framework that explains the creation and
transformation of urban forms over time (Cataldi et al. 2002). In 1963, Muratori
published Studi per una operante storia urbana di Roma, a comprehensive city atlas.
By then, he started concentrating on more theoretical reflections on the issues
outside the architecture field (Oliveira 2016). Muratori discussed the crisis in
architecture and postulated the need for a balanced relationship with their territories
(Muratori 1963). His most important publication was Studi Per Una Operante
Storia Urbana Di Venezia, published in 1959, where he described the basics of the
process typological approach (Muratori 1959). One of the fundamental
assumptions was that the crisis in urbanism and architecture was created because of
the modernist claim to analyse the city by dividing it according to its primary
elements isolated from their context, which should lead to more effective planning
practice. In the analytical part of the publication, Muratori analyses the morphology
of Venice, which is divided into eight areas. The studies are based on city plans on
different scales and refer to different periods. He investigates the rationality of
historical development (Marzot 2002).

Muratori defined concepts like type, urban tissue, organism, and operative history.
He claims that a type can be identified only within a particular application in the
urban tissue. The urban tissue could not be identified without its context in the
urban organism. The urban organism can be precepted only in its historical
dimension as part of a temporal construction constantly rising from its historical
background. Those dependencies create a strong relationship between history and
both planning and architecture.

The process typological approach was later developed by former Muratori assistant
G. Canniga, who examined and developed Muratori’s concepts of type, typology,
structure, and tissue and established the method of processual typology. He also set
up the distinction between basic and specialized buildings (Cataldi, Maffei, and
Vaccaro 2002). The contemporary developments of the process typological
approach are led by two organizations: the Centro Internazionale per lo Studio del
Processi Urbani e Territoriali (CISPUT) and a national network of ISUF, which
publishes the journal U+D Urban Form and Design, devoted to the relationship
between architecture and urban morphology (Oliveira 2016).

The French School of Urban Morphology

The French School of Urban Morphology was established in the late 1960s, with
the School of Architecture in Versailles created by P. Panerai, J. Castex, and J.C.
DePaule. Panerai and Castex were working on the Parisian neighbourhoods and
their historical evolution when they came across Muratori’s works (Vernez
Moundon 1997). This helped them to establish the methodological framework of
their research. Like the Italian school, the French school arose as a reaction against
modernist architecture, denying the importance of historical background. In their
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book Formes urbaines: de I’1"lot a la barre, Panerai, Castex, Depaule and Samuels
(Panerai et al. 2004) provide a comprehensive morphological overview of how the
typical European traditional urbanism block was broken down into garden city
cottage layouts, Bauhaus slab blocks and followed by later forms.

Moreover, its approach includes discourse over urban life from other fields, such as
sociologist H. Lefebre (Lefebre 1970). In the book Lecture d’une ville: Versailles
(Castex, Celeste, and Panerai 1980), the authors postulated that although a city is a
material projection of social, political, and economic processes, it is comprehended
as a material object. This morphological form allows one to observe that this
projection proceeds through various systems of spatial symbolization and manifests
in the built space that has its consistency and resilience (Gauthier and Gilliland
20006).

In their 2006 paper, Gauthier and Gilliland proposed a different characterisation of
urban morphology studies (Figure 3). They reviewed the works from three leading
schools, analysing the differences in focus on the urban space and creating a matrix
of cognitive/normative and internalist/externalist approaches. Cognitive studies
concentrate on the reconstruction and analysis of urban space development, while
normative studies work on planning and shaping the urban space in the future. From
this perspective, the studies on post-socialist transformation have a cognitive
character, even while analysing the urban planning process, which in this case was
one of the phenomena that shaped the urban space.

The internalist/externalist dichotomy categorises the studies according to the forces
that shape urban space. The internalist approach considers urban form an
independent system, with a universal logic underlying the shaping of the urban
fabric in each development period. This would indicate the existence of analogous
structures in different cities that underwent comparable periods of development. A
case in point is the development of industrial cities, which have specific spatial
forms determined by the pre-industrial city canvas. In this approach, the city's
morphology is conceptualised as a system where the urban tissue establishes the
parameters for future development. This development can be understood from the
internal logic of the urban fabric (Gauthier and Gilliland, 2006). The externalist
approach concerns the socio-economic processes that shape the urban space. In this
approach, the urban form is regarded as a dependent product of various external
determinants. The city is a physical manifestation of society, shaped by its political,
social, economic, and historical context. It is also evident that the geographical and
natural determinants significantly influence the formation of urban space.

The following study of the post-socialist transformation of the urban space of Kosice
is firmly rooted in the cognitive approach, yet it also incorporates both internalist
and externalist perspectives. The study of urban forms concerns examining existing
structures that influence the direction of transformation processes. In this context,
the concepts and tools developed by the English school enable us to identify the
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structural elements that influence urban development. These include fringe belts,
which act as a catalyst for new investment within the city framework, and the
burgage cycle, which can address gaps or facilitate functional and physical
replacement. Conversely, the transformation itself is an outcome of external
processes and follows the political shift that occurred in 1989. While some processes
can be seen as an emanation of general socio-economic phenomena (for example,
urban sprawl), their physical appearance in Kosice is determined by the existing
urban tissue (available land, plot pattern, functions). The historical context of
Kosice’s development can be reviewed from an internalist perspective (inherited
structures) and an externalist perspective (outcome of historical events). In light of
the aforementioned considerations, the research hypotheses in this study seek to
encompass both approaches to gain a comprehensive understanding of the
transformation of post-socialist KoSice.

Hillier (1996)

Hillier & Hanson (1984) Muratori (1960}

Caniggia & Maffei (1979) Caniggia & Marconi (1986)

Cataldi (1977)
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Normative

Maretto (1984)
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B tal. (1977 “onzen (1975 Duany et al. (1999
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Castex et al. (1980)

Samuels & Pattacini (1997)
Conzen (1968) Habraken (1998) Levy & Spigai (1992)
Conzen (1960) Levy & Spigai (1989)

Calthorpe (1993)
Cervallati ef al. (1981)

Davoli & Zaffagnini (1993)
Internalist approach Kropf (1996)
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Slater (1978) Larkham (1996)

Whitehand (1972a) Whitehand (1981)
Whitehand (1974)

Kostof (1991) Rapoport (1982) Rapoport (1977)
Celik (1997)

Lynch (1960) Lynch (1981)
King (1984) Mumford (1961)
Vance (1977) Benevolo (1980)

Figure 3. Matrix of contributions to the study of urban morphology (Gauthier and Gilliland 2006).
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2.2. General concepts of urban and social
development

The preceding chapter outlines several analytical approaches suggesting that urban
spatial structures result from societal and historical processes (Whitehand 1989).
Consequently, to elucidate the intricacies of urban spatial structures, invoking a
selected concept of society (Wectawowicz 2007). Given that all social science
studies are based on a broader theoretical framework, it is essential to identify the
key concepts that explain the distinctive urban spatial characteristics of the areas
under investigation. It is of significant importance to the research to define the
phenomena of post-socialist cities and to understand them. It is also necessary to
appeal to general concepts that describe urban and social development.

In the early decades of the 20th century, human ecology was developed in Chicago
schools (Park, Burgess, and McKenzie 1925). The authors draw upon the
experiences of geography, social science, biology, and ecology. By referring to
biology, they established a specific research framework. The research focused on
studying social relations and their consequences for urban space. The fundamental
tenet of social ecology is that social relations are shaped by competition, which
manifests as the "struggle for space." Consequently, the assumption is that the biotic
and cultural criteria shape the community. Following the findings of R.D.
McKenzie, competition is the driving force behind many spatial phenomena,
including segregation, invasion, and succession (McKenzie 1925).

A significant concept that emerged from human ecology was that of the natural
areas. This term describes the areas of urban space where there is a natural
concentration of people with a similar social status. McKenzie asserts that the
general effect of the continuous processes of invasions and accommodations is to
give to the developed community well-defined areas, each having its own peculiar
selective and cultural characteristics. Such units of communal life may be termed
“natural areas’’ or formations, to use the term of the plant ecologist (McKenzie
1925). The creation of these areas is mainly influenced by segregation factors,
including cultural differences, real-estate prices, and residents' wealth. The
development of the communication infrastructure is also crucial for greater
mobility.

As part of the Chicago School and based on the concept of the natural area, E.W.
Burges (Burgess 1925) formed a concentric model of the city. According to the
model, the most important and the most prestigious functions are concentrated in
the downtown area. The following concentrically arranged zones correspond to the
other functional zones (industrial, working-class, residential). As the city develops,
the zones grow. Later, H. Hoyt created the sector model, a modification of the
concentric model (Hoyt 1939). Rapidly developing industrial cities were growing
around functional sectors (for example, factories or railways) due to competition
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between social groups within the city urban space changes (Figure 4). The
development of the sector model is well described by Conzen’s concepts, such as
the fringe belt and fixation line (Conzen 1960).

Sector Model

1. Central business district
2. Transportation and industry
3. Low-class residential
4, Middle-class residential
5. High-class residential
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Low-class residential
Medium-class residential
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Heavy manufacturing

Outlying business district
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Figure 4. Diagrams of the sector and multiple nuclei models of the city (Source: Pearson Prentice Hall)
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In 1945, C. Harris and E. Ullman described a multiple nuclei model of the city
(Figure 4). They noticed that some cities develop their land-use pattern around small
subcentres (nuclei) instead of one city centre. While some old cities developed this
way due to historical factors (such as London, which initially comprised several
cities like Westminster and The City), the model is typically used to describe the
development of industrial cities. The rise of separate subcentres is usually a
combination of four key factors (Harris and Ullman 1945):

o the specific facilities required for the activities (for example, localization of
the port on water banks),

e some activities benefit from being grouped in clusters (retail, office
buildings, etc.),

e certainly, unlike activities, are detrimental to each other (like factories and
high-class residential),

e the role of land rent for most desirable areas not affordable for specific
activities like storage facilities or low-class housing.

The number of nuclei differs depending on the city's historical development and
size. In larger cities, subcentres are more numerous and more specialised.

In the 1960s, G. Sjoberg forcefully challenged the spatial models of the city created
by the Chicago School (Sjoberg 1960). The researcher, a sociologist, was clear that
the social structures of cities directly impact the shape of urban space. He was clear
that the concentric model does not describe pre-industrial society and only applies
to industrial cities. He strongly criticised human ecology for failing to consider the
distribution of social power and available technology.

The Industrial Revolution created industrial cities where social differentiation was
crucial (Jatowiecki and Szczepanski 2006). A new social group emerged: the owners
of factories. The social distance between the highest and lowest classes widens. The
separation of residential and production functions is achieved by creating industrial
districts while workers' districts are growing around them. The wealthy live in villas,
and large residences of the bourgeoisie appear. Social and spatial segregation
processes are growing due to limited access to education for the poorest and the
negative stigmatisation of poor districts (Jedrzejczyk 2004).

Postmetropolis

The processes that brought about changes in urban space worldwide in the second
half of the 20th century significantly influenced the post-socialistic transformation.
The advent of post-Fordism and its new model of work and life (Faulconbridge
2009) gave rise to distinct social and urban structures in growing post-industrial
cities, laying the foundation for the concept of post-metropolis (Soja 2000). The
first study was conducted in California, with Los Angeles as the research subject.
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Therefore, the concepts originated here are known as the Californian School
(Wectawowicz 2007).

Several factors influenced the post-modern development model of the industrial
city. The main one is the new urban regime of flexible capital accumulation (Rewers
2005). This manifests in the role's limitation of spatial factors at the location of the
investment, which results in their appearance in various zones of the agglomeration
(in particular outside the city's traditional centre). The development of new
technologies, production techniques and ways of communication was crucial. The
city space is "blurred" — the role of the central district is weakened, and building
density is lower. The new model of the city is a reduced version of the multiple
nuclei model. It lacks a clear spatial structure (Majer 1999; Weclawowicz 2007).
Subcentres are formed alongside the central district. This model is based on the idea
that people, capital, and production are more mobile. This creates a new city
structure with fast-growing suburbs (urban sprawl) and random localisations of sub-
centres (edge cities) and services within the metropolitan area (keno-capitalism)
(Knox and Pinch 2010). Globalisation is the root cause of these processes,
profoundly impacting every aspect of human life. Higher mobility undermines the
integrity of local society, creating a sense of alienation and difficulties in self-
identifying as a citizen, which is described by the term expolis (Rewers 2005). This
inevitably leads to the development of scanned space and gated communities. R.
Florida described the development of the Creative Class (Florida 2002, 2019) -
individuals whose work involves creativity, innovation, and knowledge. Members
of the Creative Class drive innovation and economic expansion by fostering a
culture that prioritizes creativity over traditional industrial outputs. Cities that
succeed in appealing to the Creative Class often have diverse cultural offerings,
inclusive policies, and investment in public spaces and technology.

These changes, along with neoliberal urbanism (Harvey 2007), create urban regimes
where municipal governments withdraw from active urban planning, and investors
become the dominant force that develops city space. This situation is precisely what
the machine of growth concept (Logan and Molotch 2007) describes. The new
group deciding on the form of city development are developers, the most significant
real estate market players. There is an apparent convergence of interests between
these two groups. The same goal drives both: to maximize profits. This aligns with
the interests of city authorities, who seek to boost revenue for the budget. This effect
is described by Majer (Majer 1999):

As most of the income that municipal authorities can dispose of from suburban
housing estates and the development of these settlements creates additional
prospects for expanding the network of trade, services, or infrastructure
development, it comes to a simple, convergent interest of the symbiosis of private
capital and power.
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This results in the "immutability" of city authorities in the interests of developers.
One example is the slow work on local building law, which sets a rigid framework
for emerging objects. Meanwhile, with unspecified rules, it is easier for developers
to implement their projects. According to E.W. Soja, the new urban regime is
based on three segments: the globalization of capital, workforce, information, and
culture; the restructuring of the post-Fordist industry; and the reconstruction of
social order (Soja 2000).

The processes of globalization are another important factor affecting the current
development of cities. M. Castells draws attention to the emergence of the network
society and the information age (Castells 1996). The intensification of the flow of
information has the effect of increasing the impact of processes occurring on a
global scale on the development of cities (Soja 2000). Globalisation manifests in
two ways: firstly, by unifying certain cultural codes (specific forms of space and
behaviours becoming familiar worldwide) and secondly, by mixing impulses in
much broader areas within cities. This is particularly evident in large cities, which
are becoming multicultural centres. The modern metropolises are more connected
with each other than their christallerian background (Zborowski 2005). Such
cultural diversity in modern cities has both positive effects, including the
enrichment of local culture and the introduction of new developmental impulses,
and adverse effects, including the growth of social polarization, the expansion of
spatial segregation, and the emergence of social conflicts based on ethnic, racial,
gender, economic status, or lifestyle (Karwinska 2008). These issues present a
significant challenge to modern society.

Path dependence

Urban development is a process stretching over time. In order to understand it, a
linear model of development based on the cause-effect principle is not always
sufficient. Typically, once a direction of development has been chosen, the
characteristics of the process are synergised and concentrated. A good example is
the development of industrial cities, where industry and related activities were
concentrated. On the other hand, the direction of urban development changes from
time to time due to a chance event/phenomenon/decision (in the sense that it does
not follow directly from an earlier development direction). The post-socialist
transformation interrupted the dynamic industrialisation of KoSice and changed the
development of its spaces in a non-linear way. To analyse such linear/nonlinear
urban development one should refer to Institutional History and its Path
Dependency theory.

The past development of the cities is a process. The Institutional History approach
assumes that historical processes are not always developed in a straightforward,
linear manner. Therefore, to understand a process's development, it is necessary to
analyse the context of the initial stage of the process, which followed a specific
trajectory (Almond 1956). This approach has been used to explain processes that

21



could not be predicted by objective knowledge or the conditions (Arthur 1989). In
urban studies, it is a helpful tool to understand local and regional development. In
recent decades, the popularity of the path dependence theory has been based on the
Institutional History method (Schwartz 2004; Mahoney and Schensul 2006).

In its most general sense, path dependence implies that historical factors play a
significant role in determining the present and future. Initially, the term originated
from the field of economics, particularly evolutionary economics (Nelson and
Winter 1982), and was employed to analyse the evolution of industries and the
technology adoption process. The definition from the Encyclopaedia of Law and
Economics (Liebowitz and Margolis 2000) elucidates that path dependence signifies
that where we go next depends not only on where we are now but also upon where
we have been. From economics, this term and the method spread to other fields such
as economics and geography (Krugman 1991; D. Gregory et al. 2009; Gwosdz
2004) and became part of institutional history.

The path dependence theory can be employed to analyse the development of a given
area at various scales, from the country or region in question to a single city or even
its districts. The fundamental tenet of this theory is that the historical context of a
given phenomenon is crucial to understanding its development. This is because
there were multiple potential pathways for its evolution at the outset. Subsequently,
altering a previously initiated trajectory is challenging, if not impossible. This
approach enables the analysis of the development process and the reasons behind
the divergence of outcomes in similar areas (Gwosdz, 2004).

The potential for explaining such a wide range of issues has led to criticism of path
dependence theory, which is perceived as too general. The concept of stretching
(Sartori 1991) frequently results in authors failing to specify the exact intention and
meaning of the employed method (David 2001). Consequently, the outcome is too
general and cannot generate new knowledge. In research practice, the path
dependence concept is employed in two distinct approaches: wide and narrow. The
first approach assumes that in every case, the previous events indicate the
subsequent outcome (Sewell 1996). This general attitude also explains why once a
trajectory has been initiated, it is followed because of the immersion created by the
costs of changing it (Levi 1997). This results in a situation where the development
is constrained to the trajectory that has been initiated. While this broad approach
highlights the role of history in the development process, it does not provide a great
deal of new knowledge in specific situations.

The narrow concept of path dependence focuses on two key issues: the contingent
event that initiated the analysed process and the factors that perpetuate its
continuation over time (Stinchcombe 1968). Although the event in question is
inherently unpredictable and may be challenging to define, the subsequent
enforcement of the trajectory is readily discernible and straightforward to
comprehend. The contingent event is not predictable by traditional linear models
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and must be identified as exogenous. This category encompasses minor events such
as personal decisions and more significant occurrences such as cataclysms, war,
revolution, etc. This approach allows the application of path dependence theory to
the process initiated by a contingent event and subsequently developed through
linear causation (Mahoney 2000). W. Arthur observed that this category can be
applied to most processes that result in positive reinforcement through the
generation of increased returns (Arthur 1989). This phenomenon is frequently
observed in the evolution of new technologies (learning effects) and the emergence
of novel political and economic circumstances.

Furthermore, increasing returns can be observed in developing clusters of specific
activities (agglomeration effects). The initial phase following the contingent event
is also characterised by uncertainty. The development trajectory can be readily
altered in this period, termed a critical juncture or window of possibilities (Gwosdz,
2004). These periods of various possibilities are crucial to understanding path
dependency, while processes without critical junctions can be understood with
linear evolution/causation. From the perspective of general concepts of Urban
morphology, the city's development within one structural model (for egg. Sector
model) might be seen as a lock-in-the-path phase, and the critical junction describes
the processes that lead to the switch from one model to another.

2.3. Planning and decision-making process

The analysis of urban morphology that rises from the general concepts presents a
duality of natural phenomena and the outcome of the decision-making process. The
urban space is subject to the will of the citizens, investors, politicians, and urban
planners. A crucial aspect of urban development is the planning process, which
determines the city's morphological change trajectory. In particular, in socialist
countries with their central planning system and belief that city space will shape a
“new society”, urban planning was an essential tool with ideological connotations.
In capitalist countries, it also plays an important role. However, understanding the
process is less subject to ideology (or is subject to a different ideology, which does
not have such a profound impact on all aspects of life). In the latter half of the 20th
century, there were initial efforts to establish urban planning as an autonomous
discipline with a distinct theoretical framework. Although there is still debate about
its status, many theories and methodologies have been developed in urban planning.

Planning can be described as preparing a sequence of actions to achieve a pre-
determined goal (Allmendinger 2009). This description requires further elaboration.
Firstly, it is a process that occurs over time rather than in a single instant. Secondly,
even if the process occurs in the present, it is future-oriented. Furthermore, it is an
intentional process whereby planners create plans in accordance with their
motivations and knowledge. Finally, the planning process culminates in achieving
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the desired stage or outcome of the development. The outcome of the planning
process is a plan, which is a document that outlines the sequence of steps required
to achieve the desired outcome. It is paramount to recognise the necessity of the
requisite power to implement the plan in reality. Without this element, the process
is rendered futile and superfluous. It is common for planners to lack the requisite
political and economic power to implement their plans, as they are typically
employed by decision-makers (politicians, chairpersons in corporations, etc.). It
establishes the relationship between the employee and the employer. Conversely,
planners possess the advantage of their expertise in planning, which may persuade
decision-makers to implement their plans. This illustrates the significance of
collaboration and interdependence between planners and decision-makers.

Different approaches in planning theory

Given that planning is a process that encompasses a multitude of human activities,
a diverse range will inevitably inform the theories associated with it of disciplines.
This prompts whether planning is an independent discipline or a subset of other
disciplines. In the view of Allmendinger, planning is a broad discipline
encompassing a multitude of phenomena and theories (Allmendinger 2009).
However, as Wildavsky observed, such a comprehensive approach may preclude
the possibility of precisely defining the planning field (Wildavsky 1973). The
evolution of planning theory mirrors the broader shifts in scientific methodology,
moving from a positivistic, rational homo oeconomicus paradigm to behaviourism
and, more recently, to the postmodern approach. Over the past few decades, there
has been a significant evolution in the conceptualisation of planning and its
constituent elements. The differing conceptualisations of what and how planning
can be undertaken have led to the development of a range of distinct planning
approaches. These include rational planning, collaborative planning, and neoliberal
planning.

Rational planning was the most common approach up to the 1970s. Based on
positivistic beliefs in objectivism and the actions taken to reach sufficient goals
(Faludi 1973). This approach conducts the process according to clear rules settled
in the scientific methodology. The planners are experts with a broad knowledge of
optimal actions that need to be taken. This constitutes planning as a profession and
the planners as a professional. On the other hand, the planners work on the order of
decision-makers who set the direction/goals and decide on plan implementation
based on the power they have from social mandate (politicians), position
(managers), or economic power (stakeholders). According to Faludi, it creates a
strong and unsymmetrical relationship between those groups and defines the
planning process (Faludi 1973).

The rational approach was criticised by Charles E. Lindblom (Lindblom 1959), who
pointed out that planners are limited because of the lack of complete knowledge and
limited time to create an optimal plan. Moreover, they face problems that are not
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clearly defined, and a satisfactory alternative is chosen instead of testing, which is
the best solution. The garbage can approach is based on the assumption that there
is no actual choice in planning - just the conclusions- and since planning is spread
over time, it changes itself and its components, which affect the process and the
outcome (Allmendinger 2009). Defined problems have a set of solutions that give
the choice opportunity. What comes as a result of this process is a policy that also
can be backed up by empirical data. In the advocated approach, planners represent
different groups with different needs and goals (Allmendinger 2009). This points
out that there is no optimal goal, which depends on various motivations.

Based on those approaches, collaborative planning is raised with the assumption
that it is impossible to create objective goals and rational ways to reach them. This
turned the focus of planning on the process itself instead. In disjointed
incrementalism, the test of policy is its acceptance by the group involved (no matter
why it is accepted) (Allmendinger 2009)—the consensus of all the participant's
delays on the communication platform between them. Jiirgen Habermas created the
concept of communicative rationality, which defines the rules for sufficient
communication between people (Habermas 1981). It is an ideal situation where the
discourse is free from external influences and communication structure. In these
conditions, it is much easier to reach a consensus, but in practice, in most cases, the
influences from outside are strong and affect the discourse. In collaborative planning
(Dryzek 1993), all the actors that planning considers are involved. This might reduce
the role of planners to moderators, whose task is to create the best platform for
communication and discussion. The problems with collaborative planning arise
when the scale of planning is considered. The bigger group of people involved in
planning means more problems with effective communication (spread of
information) and more external influences, making this approach more effective on
a smaller planning scale.

The liberals believe that the free market is considered the best development
mechanism. According to Hayek, every individual acts according to what is best for
them (in their subjective understanding) (Hayek 1960). For optimal progress, every
individual decision must be free. Neoliberal planning refers to these ideas but also
sees the important role of institutions. The framework (infrastructure, police, etc.)
for the development is needed and must be provided by the government. The
problem is that the free market is an ideal stage and does not exist. Fully independent
choices are limited by many aspects like economic base, the tendency to monopoly,
and substantial interference from external influences.

Moreover, individuals are limited by the society in which they exist, and often, the
decision picked by one person (best from his or her perspective) differs from the
decision picked by society. A good example would be the NIMBY (Not in My Back
Yard) approach. People generally agreed on necessary infrastructure like sewage
treatment plants, but nobody wanted it near their homes. Any decision that will be
made in this situation will force someone to accept the decision that stands against
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their will. All those problems and tensions need to be managed to secure the
development. Based on this, in neoliberal planning, the planners must create the
project of frames, and the decision-makers (institutions) must manage the
framework to provide free choice and equal opportunities.

2.4. The socialist and post-socialist city

The attempts to create the ideal city in the communist countries resulted in the
emergence of a new model of the socialist city. The significance of architecture and
urbanism as instruments of the communist movement can be discerned from the
prevalence of terminology from these fields in propaganda materials (Jedrzejczyk
2004). In general, the concept of the socialist city is seen from a longer historical
perspective, starting with the utopian socio-spatial configurations and programs,
through neighbourhood planning and garden cities, to the socialist cities of the
1950s. The concept of a socialist city was predicated on the preponderance of state
ideology in shaping the urban landscape. In the socialist city, there was no room for
individualism; social life was to be a shared domain.

Consequently, there was a unification of space and a limitation of the private zone.
Most of the city’s development was realised through central planning and the
implementation of large-scale housing estate projects. The Socialist realism style in
architecture and planning was developed in the 1930-ties in the Soviet Union and
was foreign to the traditions of the new socialist states. This was despite the
programme's assumptions that the new culture should have socialist content and a
national form (Jedrzejczyk 2004). Ultimately, the national architectural form was
constrained to introducing stylistic references to traditional architectural styles
without altering the prescribed model solutions.

The urban space was designed to convey a sense of strength and resilience
(Jedrzejczyk 2004). The form was intended to convey didactic values, facilitating
the new order's acceptance. The organisation of urban space along axes defined by
wide arteries and squares was intended to create space for mass political
demonstrations and military parades, among other events. In the socialist city, there
was no space for individualism; social life was conceived as a collective entity.
Therefore, space was unified and private domains were limited. Z. Rykiel
characterises such actions as symbolic rape (Rykiel 2005).

The symbolic dimension was significant. In particular, since the information
garment was subordinated to ideology, the old names were replaced with new ones
that evoked unambiguous associations. New symbols, monuments, and memorial
plaques were introduced into the space. In the newly constructed districts, there was
no space to erect churches. Such actions can be interpreted as an instance of spatial
indoctrination, understood as the deliberate shaping of the socio-spatial structure
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that is recognized as a model by the ideologically dominant group (Rykiel 1999).
The city became an important hub of support for the emerging power of the working
class. Consequently, a significant focus was placed on industrialisation to establish
an appropriate socio-economic structure. In parallel with the process of
industrialisation, the rate of urbanisation was considerable. G. Wectawowicz (1999)
enumerates the most salient characteristics of the socialist city:

e domination in the social structure of employment in the industry,

e atop-down decision about the housing assignments that leads to the creation
of districts with an accidental social structure to create a uniform society
dominated by the working class,

e the central planning and administration system that eliminated local
governments - many decisions were taken at the ministerial level,

e introducing the symbolism of the new power in urban space - the
subordination of space to political interests,

e strict check-in control, which was a tool for controlling the migrations of
citizens,

e lack of land rent in the nationalized economy, creating empty or extensively
used areas in city centres.

These indicators comprehensively describe the initial phase of socialist city
development. In the 1960s, modernism replaced the socialist realist style in
architecture and urbanism. However, due to the ills of low-quality materials and
economic challenges, the new districts were a diminished version of modernist
architecture in Western countries. With inadequate social infrastructure, the
dominant housing function was often prioritised in constructing these large housing
estates. The ideological pressure was less intense, and urban space was primarily
subject to utilitarian requirements. In addition, the principles of social shaping have
been relaxed, resulting in the emergence of settlements populated by better-placed
residents. Concurrently, in the older districts, particularly those from the 19th
century, negative social segregation was becoming increasingly prevalent, mainly
due to the substandard quality of the flats in tenant houses (Zborowski 2005).

The collapse of communism marked the beginning of a new phase of urban
development for cities in former socialist states. The transformation of many socio-
economic dimensions and the introduction of free-market principles resulted in the
creation of a new model: the post-socialist city (Stanilov 2007; Szczepanski 2005;
Wectawowicz 1999; Zborowski 2005; Jazdzewska 2000). A defining feature of this
phenomenon is the convergence of new processes on spatial and social structures
that originated in an earlier period.
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The concept of the post-socialist city is a component of a broader phenomenon,
post-socialism, which is a complex political, social, and economic transformation
that occurs in the states of the former Eastern Bloc. The term highlights the
abandonment of the social and economic development models established around a
centralized socialist state, a planned economy, and the geopolitical dominance of
the Soviet Union (D. Gregory et al. 2009). While the public discourse concentrated
on the political, economic, and social transition, the spatial dimension was
marginalised. Morphological development was considered one of the outcomes of
transformation in other dimensions, with limited influence on the ongoing reforms
(Stanilov 2007). Moreover, the spatial development of the cities is a long-term
process, as described by L. Sykora: political change took only a few weeks, and the
core institutional transformations of the economic system were accomplished within
a few years, however, the change of settlement structures will take many years or

decades (Sykora 1999).

The new attributes of urban development are the re-establishment of local
governments, return of land rent, changes in the structure of land ownership, growth
of private property and new “players” competing for urban space, changes in the
employment structure resulting from economic transformation (Wgctawowicz
1999). The social and spatial segregation processes are more rapid. Urban space
undergoes revitalization — however, it is limited because of economic struggles
(Tsenkova 2008). In the post-socialist city, characteristic zones of urban space are
created (Zborowski 2005):

e downtown with areas of gentrification,

e mixed zone on the edge of the city centres with poverty enclaves, office
centres as well as areas of gentrification,

e housing estate districts with suburban estates,

e suburban districts with big commercial centres and office centres,
e suburbs area,

e the commuting zone of an urban village,

A significant aspect of the transformation is the shift away from centralised
planning. Local governments assumed responsibility for the management of urban
areas. However, the lack of continuity in the operation of local governments, which
resulted from a 50-year interregnum, represents a significant challenge
(Ferencuhova 2011). This also applies to citizens who must learn to take
responsibility for their city. Consequently, local participation in post-socialist cities
is significantly less prevalent than in Western countries (Klosowski and Warda
2001). In his analysis of post-socialist urban transformation in Central and Eastern
Europe, K. Stanilov identified negative and positive features that have reshaped
urban space (Table 1) (Stanilov 2007).
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Nevertheless, most characteristics are prevalent across all post-socialist cities, with
discernible local nuances (Tsenkova and Budic-Nedovic 2006; Czepczynski 2008).
Moreover, the differences observed occur between states, affected by varying
economic and political circumstances, and within countries. The major cities,
particularly the capitals, are less susceptible to economic downturns than smaller,

mono-functional towns due to their more substantial economic base.

Table 1. The factors of post-socialist urban transformation (Stanilov 2007)

Positive characteristics

Negative characteristics

URBAN MANAGEMENT

e Reestablishment of private property
rights
Reestablishment of real estate markets
Decentralization of power
Rise in entrepreneurship
Greater role of public participation and
NGOs

e Refreat from planning

e Lack of insfitutional coordination

o Insufficient financing

e Reduction in public service provision
poor implementation of laws and
regulations

URBAN PATTERNS

Break-up of the mono-centric model
Diversification of mono-functional areas
Revitalization of some urban districts
Redevelopment of brownfield sites
Improvement in building standards

e Chaotic development patterns

e Suburban sprawl

e Depopulation of city centres

e The decline of socialist housing estates
e Derelict industrial areas

e The surge in illegal construction

URBAN IMPACTS
e Increase in individual standards and
choices.
e Increase in homeownership rates.
¢ Diversification of market choices
e Increase in shopping opportunities

e The decline in communal living
standards

e Loss of open space

e The decline in public service provision

e Privatization of the public realm

e Increase congestion, air, and noise
pollution.

e The costs of the urban sprawl

e Social stratification

The initial decade of post-socialist transformation was characterised by stagnation
or, in most cases, the continuation of previous projects. However, studies on post-
socialist cities concentrated on the adjustment to the new reality (Andrusz, Harloe,
and Szelenyi 1996; Wectawowicz 1999). This period was characterised by industrial
restructuring, with a high incidence of bankruptcy and the closure of entities. In
urban areas, there was a de facto emergence of abandoned zones (Jazdzewska 2000).
In the late 1990s, the pace of investment accelerated, accompanied by a
corresponding acceleration in urban regeneration processes. Many global trends
emerged as the post-socialist states became increasingly integrated with the global
free-market economy. At a certain point, it becomes impossible to distinguish
between global processes and their local manifestations. The question of whether
the post-socialist transformation will end or has already ended is a pertinent one in
the current context.
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2.5. Digital spatial tools in urban history

The rise of the information era started in the second half of the 20th century and is
indicated by the development of new digital technologies. The processing of data is
now possible at a faster rate and with greater complexity due to the advent of
computers. The advent of computers has facilitated the development of new tools
and analysis methods that were previously not feasible to conduct manually. Among
these are Geographic Information Systems (GIS) - a spatial database containing
geographical coordinates. Such systems allow the display of information on a map
and the conduct of spatial analyses. The analytical aspect of GIS differs from the
traditional cartographic approach, which is focused on the static representation of
information. While conventional maps are still being created and disseminated, the
number of spatial analyses is rising.

Following several decades of development, a plethora of analytical tools for GIS
were created, with applications in many fields, including history. Over the past three
decades, the number of city models has grown, although the majority were
developed outside the field of history. This emphasis on planning and development
allows retrospective analyses to be conducted using GIS and other digital tools, such
as 3D modelling (Krecklau, Manthei, and Kobbelt 2012; Kanuk, Gallay, and
Hofierka 2015). Incorporating the third dimension into the city model facilitates
vertical analysis and the visualisation of the outcome. Using appropriate historical
data enables digital spatial software to become a highly effective interdisciplinary
tool for reconstructing and analysing urban development.

Historical GIS (HGIS) is an interdisciplinary subfield that employs the historical
approach to data collection, review, and geographical data processing and
visualization methods. GIS software represents a compelling tool for constructing
and analysing spatial databases. However, it has limitations and requires a certain
level of data quality and quantity. While contemporary data is available in a form
suitable for GIS, archival sources are in analogue form, with varying degrees of
accuracy and often incomplete. Consequently, the researcher must invest additional
time and effort into data processing and review, and information cross-checking is
essential. Despite these challenges, the outcome of HGIS is significant in
conducting spatial and statistical analyses, visualising the information,
reconstructing, and sometimes filling the gaps in archival data. While GIS is
constrained to quantitative analyses, it permits subsequent interpretation from
multiple levels of complexity.

The origins of Geographic Information Systems

The spatial analyses were conducted much earlier than the development of
computers, potentially as early as the first maps were created. However, a more
systematic and statistical approach was developed later. A classic example is a study
by John Snow from 1855, in which he mapped and analysed the cholera outbreak in
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London in 1854. While mapping the cholera cases, he observed a spatial correlation
between the location of the households with the highest number of fatalities and the
public water pump on Broad Street. This was identified as a potential source of the
epidemic outbreak.

Other examples can be found in the work of German geographers and their urban
studies, where mapping played a crucial role in spatial analysis. In his studies, W.
Geisler analysed the city of Gdansk. The author described the city's physical,
geographic, demographic, and economic characteristics. Subsequently, he
concentrated on spatial organization and structure. In his research, Geisler employed
a range of sources, including cartographic, photographic, and demographic data,
representing an innovative approach at the time (Geisler 1918). The study's findings
included plans to identify land and building utilisation and the height of residential
buildings in the city centre.

The arrival of computers and their analytical capabilities marks the advent of GIS.
In particular, the coming of vector graphics has enabled precise coordinates and
spatial data integration with multiple statistical analyses. The first fully functional
vector-based GIS, the Canada Geographic Information System (CGIS), was
developed in the early 1960s by Roger Tomlinson (Tomlinson 1969). Subsequently,
he employed the term "geographic information system" for the first time and is
regarded as the "father of GIS" (Waters 2017). Until the 1980s, the GIS was a
technology developed and wused primarily by academics and government
institutions. At this time, the first commercial companies began operations. In 1986,
the first GIS software for personal computers (MIDAS, later renamed MapInfo) was
developed, marking the beginning of widespread use of the technology.

Geographic Information Systems (GIS) is a digital toolbox for creating and
processing spatial databases. Each information within these databases is associated
with geographical coordinates and a unique location. Such software enables the
display of information on a map and the conduct of spatial analyses. This
characteristic indicates that not all the data can be used to construct a database within
the GIS. The fundamental unit of spatial data is the description of the Earth’s
surface. Alternatively, a significant amount of data can be aggregated spatially. This
is exemplified by the information gathered during censuses, which can then be
assigned to specific administrative units or addresses.

In contrast to traditional maps, which are static depictions of spatial phenomena,
GIS is more dynamic. Its features establish GIS as a bridge between statistical and
graphic editing software. While data visualisation is an important feature of GIS,
the analytical tools differ from those of graphic software. Indeed, while most
contemporary maps are developed, edited, and published using GIS, the analytical
tools of GIS differ from those of graphic software. The GIS software permits the
digitisation of analogue data to raster and vector data, which can then be processed
within the software. While vector data is more precise (created by points on a
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Cartesian plane that is accurate on every scale), in some cases, the information is
more fit for raster graphics (e.g. digital terrain model, orthophotography, etc.). The
data processing encompasses the combination, joining, and merging of data; the
transformation and creation of new data; the sharing of information; and the
preparation of the outcome.

The software facilitates the conduct of spatial analyses and enables the execution of
meta-analyses between disparate sets or types of data. This presents an opportunity
to generate novel data, including measures such as density and correlations. The
GIS can be employed not only to analyse the current situation but also to perform
tempo-spatial analysis. It is frequently employed in the design and planning of
various projects. Furthermore, the utilisation of historical data facilitates the
reconstruction of past conditions.

Historical Geographic Information Systems

In the 1990s, historians began to utilise GIS, leading to the emergence of the
interdisciplinary field of Historical GIS (HGIS) (Gregory and Ell 2007). In essence,
HGIS represents the integration of history with geography. The term describes the
data collection and review process and encompasses geography's information
processing and visualisation techniques. This approach allows for the reconstruction
of past stages and the creation of dynamic, tempo-spatial models. In the event of a
lack of information in the sources, it is possible to estimate and fill in the gaps
(Knowles 2008).

The HGIS is confronted with several challenges stemming directly from its inherent
characteristics. As a database tool, it is oriented towards analysing quantitative
sources and methods, whereas history, like all the humanities, frequently employs
qualitative tools and generates a narrative outcome. In The Routledge Companion
to Spatial History, the authors present a list of criticisms directed at the HGIS and
quantitative history: [HGIS] examines only questions for which quantitative data
exist; handles qualitative data poorly; enforces consistency and logic that do not
inhere in many data sources; computer-based analysis is uncreative; Historical
information is too imprecise for sophisticated methods and theory (Gregory,
DeBats, and Lafreniere 2018). Furthermore, there is a concern that the use of HGIS
by non-geographers may result in the reduction of its potential and the utilisation of
it solely as a visualisation tool. In contrast, some scholars have embraced HGIS
without critical examination. A. K. Knowles notes that the challenges in utilising
HGIS relate to the capacity to identify spatial information embedded in historical
sources, the discrepancies in mapping over time, and the absence of standards in
documentation (Knowles 2008).

A significant challenge is data quality and availability (Laycock et al. 2011). The
archival sources are in analogue form and thus require conversion to digital format.
This process is often not automated and requires appropriate attention. The historic
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approach presents several challenges in terms of the availability of data with
sufficient accuracy and spatial detail. One of the defining characteristics of archival
sources is their varying data quality and completeness. In the absence of data or gaps
in the documentation, the use of multiple historical sources is required. Among the
most frequently used sources are maps (cadastral, topographic, etc.), city plans,
urban planning documentation, individual building documentation, and
iconography. Collecting and preparing historical data necessitates a meticulous
approach to cross-checking and utilising historical methods, such as critical source
analysis (Black and MacRaild 2007; Gregory and Ell 2007). Finally, to overcome
the limitations of quantitative sources, HGIS should be employed as one of the
analytical tools, creating a context for other analyses.

Historical Geographic Information Systems is a powerful method for conducting
research. Although spatial analysis started far in analogue times, the possibilities
multiplied with the development of computers. The development of GIS tools dates
from the 1960s, and the HGIS became an independent, interdisciplinary subfield in
the 1990s. Acknowledging the possibilities that HGIS brings when working with
archival sources is important. However, the tool requires specific data types that can
be spatially identified. Furthermore, the more detailed and accurate the source is,
the better results HGIS provides. This leads to the main challenges in working with
HGIS: data completeness and accuracy.

The difference between GIS and HGIS is the nature of the sources, hence the process
of collecting, reviewing, and handling the data. Even if the data is treated with the
same tools in the software, the difference is in the data collection, review, and initial
processing in GIS software. While GIS was initially developed to deal with natural
science issues, the HGIS works within social science. The division between primary
and secondary sources is of high importance. Natural sciences usually use raw data
and deal mainly with primary sources. In History, secondary sources are more
common, especially in archival cartography. They require a unique approach and
analysis of their content and the context of creation.

The veracity of archival sources, particularly in the case of maps, is often questioned
due to the potential for inaccuracy, both in terms of the data presented and the
interpretation offered by the author. In such instances, the methodology employed
by historians, such as critical source analysis and cross-checking, can be of great
assistance. In order to work with archival sources, it is essential to pay close
attention to reviewing the source material. Given the paucity of historical sources
and the varying quality of these sources, it is essential to consider a range of
cartographic documentation, including cadastre, maps, planning documents,
orthophotomaps, and satellite images. Maps can be considered primary historical
sources, yet they also compile information. The choice of data, the level of
generalization, and even the map projection can present challenges when working
with these types of sources. While each source type possesses distinctive attributes,
standardisation is essential for their utilisation. It is crucial to recognise the role of
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the researcher in interpreting the data received. This involves identifying the same
objects on different maps. It is common for archival cartographic sources to contain
errors that the authors may have intentionally introduced. It is, therefore, of the
utmost importance to cross-check the information in a database between
cartographic documents and other sources, such as images, written texts, etc.

Nevertheless, without the help of other sources, HGIS is limited and helps mainly
with quantitative analyses/interpretation, which is far not enough to understand such
a complex phenomenon as city development. Nevertheless, the information that GIS
and statistics bring is significant. It helps to visualize and measure the changes'
timespan and character. The table below sums up the main characteristics and
challenges of HGIS:

Table 2. The characteristics and challenges of HGIS.

The characteristic

The features The challenges

The sources

Cartographic documents,
Statistical information,
Raster and vector graphic.

e Data completeness,
e Data accuracy,
e Data details.

The functions

Digitalize analogue data,
Work on vector/raster data,
Combine/join/merge data,
Transform and create new
data,

Share the information.

¢ Need for standardization of
different sources,

e Concentration on the quantitative
sources and methods,

¢ Inferdisciplinary requires know-how
from Geography and History.

The
outcome

Reconstruction of the former
stages,

Estimate and fill up the blank
spofs,

Spatial analyses and meto-
analyses,

Tempo-spatial models,

e Limited application in qualitative
analyses,

e Potential information overload

or

e The potential limitation only to

o Visualization.

visualization without analysis

The prepared database is suitable for analysis. The capabilities of GIS software
permit the execution of many comprehensive statistical analyses. Furthermore, the
visualisation of the data can also demonstrate additional information without the
necessity for statistical measurements, such as the concentration of objects in
specific areas. The spatial distribution of the phenomena under investigation is
visible on the maps, allowing researchers to quickly identify and interpret specific
patterns. Conversely, as with all statistical analyses, there is a possibility of
detecting a false correlation, whereby independent phenomena may show a spatial
or statistical correlation by chance. Consequently, to overcome the limitations of
quantitative sources, HGIS should be employed as one of the analytical tools,
creating a context for other analyses.
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3. The concept of the study

Cities underwent numerous transformations throughout their subsequent stages of
development. Consequently, the city's image at the present moment is both an
expression of contemporary processes and a legacy of historical times — a city's
spatial form results from a complex interplay of factors that shape it. Therefore, the
city cannot be treated solely in terms of its material sphere; it is necessary to
consider its social processes. This study begins with an examination of the spatial
development of KoSice over the past few decades. However, to gain a
comprehensive understanding, it is essential to identify the morphological changes
and investigate the processes that have led to them. It is important to note that urban
space and social processes occurring in cities are not uniform.

This complex is founded upon a system of interdependent dimensions. The city's
physical form is inextricably linked to the functions within urban space and the
socio-economic processes that shape them. The context in which the city develops
is of significant importance. The natural conditions of a given area will determine
the general framework and direction of spatial development. The history of the city
and the region serves as the foundation for subsequent developments, including the
existing spatial form, the plot pattern, and the economic base. It can be argued that
significant historical events, such as war, the exchange of inhabitants, and political
and ideological changes, have been pivotal in determining a city's development
trajectory. This is particularly important in analysing the development of socialist
and post-socialist cities, where the urban space has been subjected to significant
influences of ideology.

Furthermore, local traditions and habits, such as social capital, neighbourhood
bonds, and human mobility, also impact the city's development. In analysing urban
morphology, it is essential to consider local processes and those occurring under the
influence of broader trends. New ideas, fashions, and technologies exert a profound
influence on the development of society and the space that it shapes.

Based on those interactions, it is possible to develop three research hypotheses:

Post-socialist cities exhibit unique morphological patterns resulting
from specific urban development and socioeconomic processes related
to the abrupt societal changes after the socialist period.
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It is a basic but important assumption that the analysis can be conducted in order:
city structures — processes. It is also needed as a starting point to develop the
methodology used in this study and the main source's type. From the Urban
Morphology perspective, this hypothesis examines whether the post-socialist spatial
development of KoSice is an internalist or externalist process (P. Gauthier and
Gillilard 2006).

The municipality's role in city development is limited. Weak public
institutions find it difficult to implement the plans, and the city is
developing according to private investor ad hoc decisions.

The key feature of the post-socialist transformation was the shift from state-owned
property and a centrally planned economy to self-government and free-market rules.
This new reality presented a challenge for society. After decades of central planning,
the reestablished local government lacked the experience and funds for active
participation in city development. Furthermore, the pressure to increase the city's
economic base (and the budget income) gives investors a stronger position in
negotiations with the municipality. This hypothesis is derived from the post-
metropolis model and its associated concepts, including keno-capitalism, ex-polis,
and the machine of growth. Examining how much a post-socialist city differs from
global (globalised) cities is necessary to address this. If there are no discernible
differences, it may be questioned whether the term post-socialist city is necessary.

The development of Kosice can be understood from the perspective of
the path dependency theory.

Urban development can be understood from different perspectives, with the
fundamental causation and linear development models. This hypothesis concerns
the institutional history perspective of KoSice. It raises the question of whether the
city's post-socialist development will repeat the dynamics of the first decades of
postwar development. The path dependency theory can explain sudden, unilinear
changes in specific instances. The decisions made during the window of opportunity
period influence subsequent developments. In the contemporary history of KoSice,
two periods fit this description: the first years after World War I, which shaped the
development of the socialist period, and the post-socialist transformation that started
in 1989. At the local level, the path dependency theory can elucidate the evolution
of selected city districts constrained by a singular process, function, or physical
form.

The hypothesis posits the essential dimensions of the analysis, namely the
morphological form of the urban space, the context of socio-economic processes
and historical events, and the role of the planning and decision-making process. In
conclusion, these factors collectively shape the urban space of KoSice. Only by
considering them all can the morphological development of KoSice be fully
understood. On this basis, the main aim of the research can be stated as follows:
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Identification and analysis of decision-making and development processes
leading to the deep understanding of the current state of the post-socialist
city of Kosice, represented by a time series of cartographic data and a
digital city model.

Considering the primary objective of the research and the hypothesis, it is possible
to delineate the specific topics that the study must address to structure the
verification of the three hypotheses in the form of research questions. The eight
questions have been divided into three major segments:

1) The external context of KoSice's development:

- Which natural determinants shape KoSice's urban space?

- What are the historical determinants of urban development in Kosice?
2) The morphological development of KoSice

- What is the character of changes in the past 30 years? Do the changes
concentrate on specific parts of the city? If so, what determines this?

- How do new investments interact with older urban space? Are they a part
of a bigger master plan or just spontaneous investments?

- How did the infrastructure change in the city? How does existing
infrastructure determine post-socialist urban development?

3) The interactions between urban morphology and the socio-economical
processes:

- What are the socio-economic processes that indicate morphology
changes? What is the impact? Which of those processes are characteristic
of post-socialistic transformation?

- How does the function of the building/areas interact with urban
morphology?

- How do decision-making processes indicate morphological changes? Is
there a difference between urban planning and city development? What
causes it?

The methodology employed in the research project determined the character of the
tools and sources employed. The primary tool was a GIS database constructed from
cartographic documents, both archival and contemporary digital ones. Based on the
available sources, a tempo-spatial model of the city was constructed and used for
the spatial analysis. The detected areas/processes were subsequently investigated
through fieldwork and theoretical analyses. The work was divided into three stages:
firstly, the background analysis; secondly, the context of the entire city of KoSice;
and thirdly, the selected active areas in the city. The research outcome should also
evaluate the chosen methods and tools, especially applying digital spatial tools in
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such a study. The application of the GIS as a toolbox for quantitative methods may
be questioned, given that the case study of such complex phenomena also requires
a qualitative approach.

3.1. The object and timespan of the research

In Robert K. Yin's book: Case Study Research: Design and Methods, the author
points out that selecting cases for a study is a crucial decision in the research process
(Yin 2016). Yin emphasizes that choosing a case should align with the research's
main aim, as the case study method is best suited to answer questions that explore
how and why phenomena occur, particularly when the researcher cannot manipulate
behaviours or variables. A good study case offers in-depth insights into the
examined issue and represents or illustrates broader patterns. The city of KoSice fits
well to this description. The city underwent rapid urbanisation in the socialist period
and transformation in the last 3 decades. The size and position within the region and
country structures result in appearance of the most transformation phenomena that
do not occur in smaller towns. However, the city is still the size that can be analysed
as a whole urban organism. Moreover, the city went through a post-socialist period
through recession and rapid development.

The research's geographical scope and temporal boundaries appear to be delineated,
focusing on the city of Kosice over the past three decades. However, during the
analysis, it became evident that both these parameters required modification. The
contemporary city is the result of historical development and is a system that crosses
its administrative borders. The city limits do not encompass the precise area of the
urban region. At the same time, vast rural or forest areas lie within the administrative
borders, and some processes (such as suburbanisation and the relocation of
industrial entities) have occurred across Kosice’s borders (Figure 5). Although the
analyses acknowledge this, the study focuses on the urban core, where most of the
morphological changes occur.

Kosice was selected as a case study for several reasons, primarily due to the city's
dynamic development. During the 20th century, the city underwent significant
changes. In less than a century, KoSice underwent a transformation that saw it
change four times the country it belonged to and its status within the settlement
system. This transformation occurred from a provincial town in the Austro-
Hungarian Empire to the second-largest city in Slovakia. Following the conclusion
of the Second World War, KoSice underwent a period of rapid industrialisation and
urbanisation, which significantly influenced the urban landscape in most areas of
the city. During the communist period, KoSice was described as the fastest-growing
city in the republic. This assessment proved accurate, as the population increased
from 50 000 to 235 000 between 1945 and 1989, with approximately 75 000 flats
constructed (Drabik 2013). Four distinct urban development plans were formulated
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(Sekan 2015b), and many significant industrial and housing projects were
implemented. The construction of the final project, the Tahanovce housing estate,
commenced in the late 1980s and continued until 1996. The plans that refer to the
concept from 1976 continue to frame the city's development (Sekan 2015Db).
Contemporary urban planning can be seen as an evolution of socialist plans rather
than a new concept. Given its significance, a more detailed examination of the
socialist period is included as a framework and context for contemporary urban
changes. The dominance of socialist urbanism in KoS$ice provides an intriguing case
study for understanding the post-socialist transformation and its implications for
contemporary urban development.

Over the past three decades, the city's population has remained relatively stable,
with 238 593 inhabitants recorded at the end of 2019 (National Slovak Statistical
Office). However, during this period, the city transformed from an industrialised,
socialist town to a contemporary urban organism developing within a free market
economy. Today, KoSice is the main economic and cultural centre of eastern
Slovakia, and thanks to its position, most of the transformation phenomena are
focused on the city.
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Figure 5. Kosice's urban region (surface relief layer source: Geoportal of Slovakia).
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4. Methodology and source
description

The overarching objective of the research is to utilise the digital model of the
morphological changes in KoSice as a principal methodology. The historic approach
presents several challenges in terms of the availability of data with sufficient
accuracy and spatial detail. In order to construct a sophisticated and precise model,
a variety of sources must be employed. This quantitative tool serves as a framework
for subsequent qualitative analyses, creating narratives about specific phenomena,
processes, and areas of activity identified during the study. The following chapter,
divided into three sections, will present the methodology employed in this study.
Firstly, the spectrum of sources used in the research will be presented, including
their origins, characteristics, temporal scope, and the challenges encountered during
the analysis. The procedure for constructing a GIS database and the employed tools
will be outlined. The third subchapter will describe the methods employed for the
spatial analysis conducted in the research.

4.1. Source description.

Studying complex phenomena such as urban morphology and post-socialist
transformation necessitates utilising many historical sources, including maps, city
plans, urban planning documentation, individual building documentation,
iconography, and articles of varying data quality and completeness. The sources
employed in the study are of various types, with the number of categories dependent
on the information being analysed, such as primary/secondary, digital/analogue,
archive/fieldwork, or qualitative/quantitative sources. The index of the sources
utilised can be found in the appendix attached to this thesis. This subchapter will
present and discuss the sources and their characteristics. The following section will
present the methodologies employed in collecting and reviewing the sources.

Both primary and secondary sources are employed in the analysis, although the
distinction between them in historical research is not always clear (Black and
MacRaild 2007; Dalton and Charnigo 2004; Kragh 1989). Depending on the
context, the same item, artefact, or document may be treated as a primary or
secondary source. Primary sources are defined as items from the period under study
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and created at the time of the event. Secondary sources, on the other hand, are not
limited to materials created later; they also include compilations, reports, analyses,
and other materials prepared during the period under study. The category of archival
maps is similarly unclear. At one point, they are considered primary sources,
presenting knowledge from the analysed period. However, they are also a non-
objective compilation edited by their authors. As a map is a simplified and
generalised representation of the space, the editors determine which elements will
be included and which will be excluded. From this perspective, maps can be
considered as secondary sources.

Primary sources

The fundamental sources for constructing a digital model of the morphological
development of KoSice are cartographic documents. The cartographic documents
used in the research were sourced from various geographical locations (Table 3).
Concerning the period of socialism, most cartographic sources are analogue and
available in paper form, which were subsequently scanned. The same characteristic
is evident in the data from the initial decade of post-socialist transformation. The
collected information is derived primarily from maps for these periods, except for
one example of an orthophotomap from 1949-50. From 2000 onwards, the nature of
the cartographic sources changed significantly. The GIS databases supplanted the
printed maps. A new source type, satellite imagery from Google Earth software,
became available. The number of orthophotomaps increased, and together with the
cadastre and OpenStreetMap database, they represent the highest quality sources
(Figure 6).

Socialist city _ Post-socialistic city

1950 1960 1970 1980 1989 1995 2000 2005 2010 2015 2020

Cadaster
Topographic maps

L] - ® @ - w
Ortophotomaps
= W sk v 9 9 @
Satelite

® O 0000 0 o
Planning maps
L I CO 9 r 9 ¥ L

.. W " Covers all of the Kosice's urban area -'_'_'_- o (;I Covers part of the Kosice's urban area

Figure 6. Timespan of the cartographic sources
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A number of the sources were discovered during an archival search at the Central
Archives of Geodesy and Cartography (UAGK) in Bratislava in June 2018. The
total number of maps included in the collection is 76, comprising 53 sheets from the
publication Zakladna Mapa SR and 23 sheets from Statna Mapa. The maps, which
were initially produced in printed form, were scanned by the Archive and received
in colour (Zakladna Mapa SR) or monochromatic (Statna Mapa) format. Both maps
are presented in a fixed order, with each sheet bearing the same header and depicting
the same area in each edition. Each edition of the maps was duly dated to indicate
the precise period for which they were valid. A defining feature of the maps from
the socialist period is the intentional omission of specific areas, including strategic
locations such as airports, military barracks, and factories. In such instances, the
information regarding these areas' development before the post-socialist
transformation is inherently limited.

Table 3. The overview of the cartographic sources

(the State Map)

since the 1950s,
scale 1:5000

1988 — 3 sheets,
1989 — 2 sheets,
1992 — 2 sheets,
1993 — 1 sheet

Type Description Data availability Source
Geometrical
determination, 2019 live-undated WMS server from National
Cadastre inventory, and database P Geoportal of Slovakia and
description of real GIS Portal of the Kosice
estate
Org'eencs’? \tjvri?hedofo Database www.openstreetmap.or
OpenStreetMap proj . downloaded at -oP p-org
from various www.download.geofabrik.de
14.06.2019
sources
1952 — 6 sheets,
1968 — 1 sheet,
Maps based on 1971 -1 sheet, Monochromatic scans from
Saz 1973 — 2 sheets, :
Statna Mapa cadastre, prepared 1981 — 5 sheets Central Archives of Geodesy

and Cartography (UAGK) in
Bratislava

Z&kladnd Mapa

Topographic maps
prepared since the

1975 - 14 sheets,
1985 - 13 sheets,

Colour scans from Central
Archives of Geodesy and

(the Basic Map) 1970s, scale 1:10 1989 — 13 sheets, Cartography (UAGK) in
000 1996 — 13 sheets Bratislava
Various .
Other topographic maps 1955, 1958, 1964, WMS servers from National
topographic on different scales 1990 Geoportal of Slovakia
Orthophoto 1949-50, 2006, WMS servers from fhe
. . Technical University of
imagery with 2007, 2009, 2010, -
Orthophotomaps . Zwolen, National Geoportal
various levels of 2013, 2015, 2017, .
. of Slovakia, and the GIS
details 2019 -
Portal of the Kosice
o 2006, 2007, 2009,
Satellite imagery 2010. 2012, 2013
Satellite imagery | with different levels ! ’ ! Google Earth software
f details 2014, 2015, 2016,
ordeta 2017, 2018, 2019
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Archival planning 1952, 1959, 1971, Colour scans from the
Planning maps and current 1973, 1976, 1978, Department of Architecture
documents master plan via 1984, 1999, 2010, KoSice Municipality and GIS
WMS server 2014 Portal of the Kosice

Statna Mapa (the State Map) (Figure 7) was published on a scale of 1:5000 from
1952 until the early 1990s. The maps were derived from the original cadastral. The
first edition from 1952 shows the original cadastral state of private property from
before the collectivisation was done systematically in the 1950s. The set of Statna
Mapa sheets received represents the city in 1952, 1960, 1981, and 1988. Only the
first set from 1952 covers the entire urbanised area of KoSice. The other editions are
incomplete and consist of single sheets. The maps are of a high standard, but during
cross-checking with other sources, it became apparent that the quality of the
information was not always optimal. On several occasions, maps in their fragments
contained objects copied from earlier editions and did not exist at the time marked
on the sheet.
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-

Figure 7. The fragments of Stdtna Mapa from 1952 (left) and Zdkladnd Mapa from 1989 (right)
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Zakladna Mapa (the Basic Map) (Figure 7) is a topographic map published on a
scale from 1:10 000 to 1:200 000. For this research, only the scale of 1:10 000 was
used as the most detailed. The first edition was founded for KoSice in 1976
(representing the situation in 1975) and was followed by new editions in 1986, 1990,
and 1996. The edition from the year 2000 was mostly a copy of the situation from
1996 and was considered useless for the research. Later, with the development of
digital cartography, Zékladna Mapa was replaced with the digital database available
at Slovak National Geoportal. For all the editions, the whole area of KoSice was
covered. The level of detail in the maps changed between editions. For example, the
sheets and allotments did not appear in earlier editions. The generalization of the
map is higher than in cadastre and Statna Mapa, which was a challenge for the
merging and interpretation with other maps. However, the full coverage and the set
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Figure 9. The difference in quality between orthophotomaps from 1950 (left) and 2019 (right).

Figure 10. The Google Earth Pro application layout.

The satellite imagery used in the research was taken from the Google Earth
software (Figure 10). The data covers the period from 2006 to 2019. The data
advantage is the ability to get a daily date when the picture was taken, and the maps
are joined with the Google Street View tool that allows seeing the mapping of the
public space (also with the exact date when the pictures were taken). The satellite
imagery resolution varies from 15 m to 15 cm, and not for every set is the full
coverage of the entire Kosice available.

The different category of the primary sources was archival photography. The
advantage of this type of source is that it contains vertical information on the urban
morphology that is not present in most maps. It assists in the reconstruction of the
visual aspect of the city and may contain information on socio-economic processes
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This dissertation, part of the urbanHIST project, employs digital
geospatial tools to examine the morphological transformation of
post-socialist cities, focusing on Kosice, Slovakia. Integrating urban
morphology, history, geoinformatics, and sociology, the research
uses Historical Geographic Information Systems (HGIS) to analyse
tempo-spatial changes and underlying socioeconomic processes
after the fall of communism.

Three key phenomena are identified in post-socialist urban devel-
opment: a shift from centralized planning to neoliberal governance,
urban sprawl paired with increased core density, and the emergence
of new development axes and commercial subcentres. The study
applies theoretical frameworks such as the Conzenian approach,
path dependency, and the post-metropolis model to situate Kosice's
evolution within broader Central and Eastern European patterns.

The findings are presented across three analytical levels: post-so-
cialist transformation, city-wide spatial dynamics, and focused
analyses of active development zones. A typology of transformation
hotspots in KoSice is established, including revitalized industrial
zones, housing estates, and commercial subcentres. Case stud-

ies such as the revitalization of Kasdrne Kulturpark and suburban
expansion highlight the interplay between historical legacies and
contemporary urban needs. Key challenges include reconciling
socialist-era infrastructure, addressing socioeconomic needs, and
ensuring sustainable growth.

Kosice's post-socialist development is categorized into three phases:
crisis management (1990s), uncoordinated development (2000s),
and semi-organized development (2010s), reflecting shifts from neo-
liberal to more strategic planning approaches. Quantitative analyses
of building density, land use, and cluster development are combined
with qualitative insights into decision-making processes.

This study underscores the significance of historical context in
post-socialist urban transformations, demonstrating HGIS's utility in
capturing spatial changes and morphological patterns. Its multidis-
ciplinary approach bridges historical analysis and modern planning,
offering practical insights for managing urban development and
serving as a reference for other Central and Eastern European cities
undergoing similar transitions.
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