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Chapter 26 
Optimizing Urban and Social Planning 
Structures in Medium-Sized Cities: Lessons 
from Uzhhorod for Postwar Reconstruction 
in Ukraine 

Yolana Golyk, Vasyl Rizak, Giuseppe T. Cirella, Iryna Kutsyna, Nadiia Kis, 
and Mykhailo Nesukh 

1 Introduction 

In the aftermath of the war in Ukraine, the landscape of the country will have 
undergone a significant transformation. As the country embarks on the challenging 
journey of postwar reconstruction, it is imperative to address the complex issues that 
have arisen, particularly within urban areas. The high rates of urbanization that 
prevailed prior to the conflict have exacerbated the challenges facing urban systems, 
and these complications are especially acute in medium-sized cities (Russo & 
Cirella, 2017, 2020). Medium-sized cities across Ukraine exhibit a remarkable 
diversity in typology within the broader category of populated cities. Yet, they 
share a multitude of common features, including their functions, ways of life, 
and the economic and social problems they confront. However, as the process of 
postwar reconstruction unfolds, it becomes evident that one of the central issues 
hindering the development of these medium-sized cities lies in the proper social 
and planning organization of these urban centers. This challenge is not unique to 
Ukraine, nor is it confined solely to medium-sized cities. It stems from a failure to 
adequately account for historical traditions, social aspects, and the habits of the 
population when formulating general plans for urban development (Nocca, 2017;
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Capolongo et al., 2018; Semeraro et al., 2021; Kühner et al., 2021; Zhang et al., 
2023). Furthermore, overlooking the unique nature of the terrain and existing 
buildings has resulted in significant disruptions to the functional evolution of these 
cities and their interconnected systems (Hummel et al., 2020; Vangeli et al., 2022; 
Liu et al., 2022; Castaño-Rosa et al., 2022; Xu & Chopra, 2023). The repercussions 
of this oversight are most keenly felt in the socio-planning structure of these cities, 
which shapes the environment in which residents interact and meet their daily 
household needs (Prior & Harfield, 2009; Wilkerson et al., 2018; Latham & Layton, 
2019; Zanganeh Shahraki et al., 2020; He et al., 2021). In the wake of the conflict, 
there is an urgent need to rectify these planning problems to create urban spaces that 
are not only functional but also foster a sense of community and well-being among 
the residents.
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One critical aspect of the postwar reconstruction effort is to integrate the historical 
heritage and cultural identity of these cities using new urban plans. This will not only 
honor the past but also contribute to the unique character of each medium-sized city. 
Additionally, the reconstruction process should prioritize sustainable urban devel-
opment practices (Cirella, 2020; Oniszczuk-Jastrząbek et al., 2020; Cirella et al., 
2020; Fu et al., 2022), which can mitigate the environmental impact of urbanization 
and promote resilience in the face of future challenges (Cirella et al., 2007; Cirella & 
Tao, 2008, 2009a, 2009b; Cirella & Zerbe, 2014; Hrelja, 2015; Albrechts et al., 
2016; Bibri & Krogstie, 2017; Nae et al., 2019; Russo & Cirella, 2019; Faria de Deus 
et al., 2023). As Ukraine rebuilds and revitalizes its urban areas, it must recognize 
that proper socio-planning organization is not merely a technical concern but a 
fundamental aspect of creating cities that are not only functional but also nurturing, 
vibrant, and resilient in the face of the uncertainties that the future may hold. In doing 
so, Ukraine can emerge from the shadows of conflict with cities that serve as beacons 
of hope and progress for its citizens. 

2 Enhancing Urban Development in Medium-Sized 
Ukrainian Cities: A Postwar Perspective 

In many of Ukraine’s medium-sized cities, the urban landscape is marked by a 
notable clustering of crucial public institutions in their central cores, while public 
service hubs within residential neighborhoods remain noticeably underdeveloped, 
falling short of adequately addressing the essential needs of the local population. 
Recognizing the pressing need for enhancing the social and planning structure of 
medium-sized cities, particularly by respecting the unique customs and traditions of 
their inhabitants (Wilkerson et al., 2018; Latham & Layton, 2019; Barrado-Timón 
et al., 2020; Zanganeh Shahraki et al., 2020; Escalona-Orcao et al., 2021; He et al., 
2021), the following chapter seeks to formulate effective methods for this improve-
ment. To advance this overarching goal, a comprehensive set of five research 
objectives has been formulated in a post-conflict context. (1) Analysis of the



socio-planning structure: The first key research objective involves conducting a 
thorough examination of the socio-planning structure prevalent in medium-sized 
cities. By focusing on a specific example, such as Uzhhorod, we aim to gain insights 
into the existing urban framework, identifying its strengths and weaknesses. 
(2) Analysis of public service network formation: The second research objective 
centers on the analysis of the formation and structure of the public service network 
within the city. Understanding how these services are organized and distributed is 
crucial for devising effective strategies for improvement. (3) Development of infor-
mation model: A pivotal aspect of this research is the creation of an information 
model that encapsulates the socio-planning structure of medium-sized cities. This 
model will serve as a valuable tool for visualizing and comprehending the complex 
web of factors influencing urban organization. (4) Identification of principles and 
typologies: Another critical research objective involves identifying the fundamental 
principles underpinning the socio-planning structure. As such, the chapter aims to 
develop models and classifications that facilitate the categorization and understand-
ing of different typologies within this structure. (5) Analysis of optimization 
methods: The final research objective involves an analysis and evaluation of 
methods for optimizing the existing socio-planning structure of the city (Fig. 26.1). 
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Fig. 26.1 Uzhhorod: (left) old town and (right) aerial view of Uzhhorod Cathedral [Source: (left) 
Photograph published by Moahim from Wikimedia Commons, October 15, 2014; (right) photo-
graph published by Ekaterina Polischuk from Wikimedia Commons, May 6, 2021] 

Drawing from both domestic and international experiences in urban design and 
reconstruction, this step seeks to identify best practices and innovative solutions to 
address the deficiencies within the current urban framework. In sum, since this 
chapter aspires to contribute to the enhancement of postwar medium-sized cities in 
Ukraine, respecting local traditions, analyzing existing structures, and drawing upon 
global expertise, will aid in creating a blueprint for the country’s future urban 
development. This will also harmonize with the unique identities and needs of 
these cities’ populations, ultimately fostering more inclusive and resilient 
communities.
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In addition, the primary urban planning task in establishing a well-developed and 
comprehensive network of public services encompasses several key elements. These 
include the effective spatial organization of community centers within the city 
system, the judicious placement of residential areas, employment hubs, and service 
centers, and the optimization of population density to ensure efficient resource 
allocation for the community’s needs. To avert further deterioration of the urban 
environment and facilitate the harmonized advancement of all urban systems, it is 
vital to consider each constituent element within the broader context of urban 
development challenges. The rational spatial organization of public services 
demands a systematic delineation of the urban landscape, interwoven with careful 
planning. Currently, the division of most Ukrainian medium-sized city neighbor-
hoods remains somewhat arbitrary and fails to align with established state building 
codes (State Building Standards of Ukraine, 2001, 2019). This misalignment poses a 
significant impediment to these cities’ rational growth and development. 

In recent years, transformations in employment structures have been profound, 
driven by evolving societal needs, the diversification of economic activities, and the 
shift toward new economic paradigms within the state’s economy (Horodyskyy, 
2021; Zakharchenko et al., 2021; Mulska et al., 2022; Vasyltsiv et al., 2022; 
Malyarenko & Kormych, 2023; Arndt et al., 2023). Hence, this ever-evolving 
landscape emphasizes the inherent inadequacies within the urban development 
documentation approach, with a specific focus on the unique challenges posed by 
medium-sized cities. What is urgently required is a more sophisticated and custom-
ized approach that can flexibly adapt to the distinct circumstances at play, particu-
larly in the postwar context. This is of paramount importance as we anticipate input 
and perspectives from both Ukrainian and foreign experts and managers, each 
offering their invaluable insights and experiences. In such a dynamic environment, 
a versatile and responsive approach to urban planning becomes not just advisable but 
imperative for ensuring the successful and harmonious reconstruction and revitali-
zation of the country. At length, what matters most for these cities is not an overly 
rigid parameterization of the spatial configuration of public centers at various levels, 
but rather the establishment of overarching principles and guidelines for functional-
territorial optimization (Talen, 2000; Wojnarowska, 2016; Blazy & Łabuz, 2022; 
Şahin Körmeçli, 2023; Xiang et al., 2023). Therefore, the complex and multifaceted 
nature of this challenge, as discerned through both domestic and international 
research and practice, dictates a more profound exploration and an expanded inves-
tigation of the socio-planning structure as a fundamental determinant of urban 
development. Only through a comprehensive understanding of this structure’s 
dynamics can we hope to surmount the complexities and intricacies involved in 
fostering sustainable and prosperous medium-sized cities for Ukraine’s future, even 
in the wake of the COVID-19 pandemic (Kahraman et al., 2022) and the ongoing 
conflict within the country. In this evolving landscape, where resilience and adapt-
ability are paramount, a holistic understanding of urban planning and its socioeco-
nomic dimensions is crucial for charting a prosperous path forward. 

The examination of this issue is made possible through advancements in various 
domains, including systems analysis theory, urban planning theory, spatial planning,



and information technology. In the realm of contemporary science, several primary 
avenues have emerged to tackle these challenges. The most prevalent approach 
involves the comprehensive study of urban development, incorporating geographi-
cal, socio-demographic, and urban planning considerations. This multidimensional 
perspective has been the focus of numerous Ukrainian scholars, including Gabrel 
(2002), Golyk (2004), Bezlyubchenko et al. (2006), Demin (2010), and Bilokon 
(2021). Beyond national borders, researchers like Install (2000), Albrechts et al. 
(2016), Saaty and De Paola (2017), Delitheou et al. (2019), and Cirella (2022) have 
dedicated their work to this issue. Specifically concerning urban centers, the chal-
lenges of urban planning within city cores have been examined by scholars such as 
Buhaug and Urdal (2013), Miller (2013), Gemeda et al. (2023), and Tsegay et al. 
(2023). Moreover, the application of a systematic methodology is exemplified in the 
research conducted by Kukuła and Lublin (2016), Dyomin et al. (2021), Bulakh 
et al. (2022), Davydenko et al. (2022), Otrishchenko (2022), and Grum and Kobal 
Grum (2023), as well as scholars like Vadimov (2018) and Ladigina and Rudenko 
(2020), who have explored the intricacies of social settlement infrastructure 
formation. 
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Internationally, similar inquiries have been undertaken by Jaakkola and Alexan-
der (2014), who have grappled with issues related to service system formation, while 
Hutton (2003), Polese et al. (2018), and Qiu and Wang (2022) have also contributed 
to the discourse on these matters abroad. In all, the findings of this research have 
various practical applications, including (1) assessing socio-planning structures and 
spatial organization of public services, that is, to evaluate the socio-planning struc-
ture of cities and regions, as well as to explore optimization possibilities for the 
spatial arrangement of public services; (2) evaluating functional zoning in urban and 
regional master plans, that is, to assist in the assessment of different functional 
zoning options within urban and regional master plans, providing insights into how 
these plans can be optimized; and (3) guiding the formation of public service 
networks for strategic urban development in the postwar period, that is, to inform 
the development of public service networks, aiding in addressing strategic develop-
ment challenges within urban systems during the reconstruction phase. Finally, these 
results also build upon prior research in urban planning and spatial planning from the 
last century, encompassing various aspects such as the evolution of the concept of 
social planning structures, including their current state and developmental trends 
(Wood, 1944; Troub, 1982; Bromley, 2003; Black & Steiner, 2021); the examina-
tion and classification of population needs within urban contexts (Brenner & 
Schmid, 2014; Serra et al., 2018; Balk et al., 2018; Terama et al., 2019; Goncharuk 
& Cirella, 2020; Moreno-Monroy et al., 2021; Cirella et al., 2021; Spring & Cirella, 
2022); and the status and challenges associated with the modern methodology of 
system analysis in urban planning (Geyer et al., 2014; Pourmohammadi, 2022; 
Lehmann, 2023; Pérez-Martínez et al., 2023). To enhance the clarity of the concepts 
discussed in this chapter, an information model should be considered, as noted by 
Wilson (1968), Bojić (2018), Alexander (2022), and Reid and Wood (2023). This 
model encapsulates the socio-planning structure of medium-sized cities, character-
ized by three essential components: population, territory, and service facilities.
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3 Uzhhorod: Case Study of a Medium-Sized City 

3.1 Layout of the City 

Following the war, enhancing the social planning structure became increasingly 
vital, demanding a highly coordinated strategy for postwar reconstruction. The 
optimization of the social planning structure should center on a well-organized 
approach to social and domestic service facilities, which, in turn, depend on the 
rational organization of urban territories. As such, in order to assess the efficiency of 
territorial organization in medium-sized Ukrainian cities, an in-depth analysis of 
Uzhhorod’s public services was undertaken from 2018 to 2021 as a sample city 
(Fig. 26.2). An examination of the findings revealed a complex interplay of connec-
tions between established service centers. Notably, rural centers lacked clear demar-
cation, and the structural coherence of certain areas was fragmented. Furthermore, the 
distribution of service hubs displayed discrepancies, with certain areas experiencing an 
undue concentration or enlargement of these facilities. Residential clusters primarily 
comprised sporadic and isolated service elements, while a spontaneous clustering of 
service nodes occurred in specific sections of main thoroughfares, residential neigh-
borhoods, or at the intersections of public transportation routes. 

Fig. 26.2 Map of Uzhhorod: (right) residential and surrounding areas and (left) layout and zoning 
of the city borders [Source: Google Maps (2023)]
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Fig. 26.3 Model of organization of the city center and residential areas according to Master Plan of 
Uzhhorod (Bilokon, 2021). The city is interconnected through service nodes facilitating citywide 
and inter-residential area connectivity and mobility 

When we examine the traditional, historically stable planning model from a social 
perspective, it becomes evident that the alignment between cultural and residential 
elements in Uzhhorod does not correspond to the existing zoning. The majority of 
public service centers in residential areas tend to cluster around the city center, 
creating a disproportionate demographic burden on the central district (Fig. 26.3). 
Furthermore, these primary service centers remain inadequately developed, with 
predominantly sporadic individual service elements scattered throughout the city. 
Spontaneous concentrations of service nodes have emerged in specific areas, often at 
the junctions of main thoroughfares, residential neighborhoods, or public transport 
intersections (Cirella et al., 2019; Pont et al., 2021; Mouratidis, 2021). 

To avert further degradation of the urban environment and establish mechanisms 
for the synchronized development of existing subsystems, it is essential to consider 
each essential urban component, including cultural establishments and community 
centers, within the broader context of urban development. Pre-project analysis serves 
the purpose of delineating the available resources and pinpointing the challenges in 
constructing a network of centers. The efficacy of addressing these challenges hinges 
on both the utilization of existing structures and the specific architectural and urban 
planning objectives (Demin, 2010). Historically, city community centers, housing 
administrative, public, and commercial institutions, have served as central anchors 
within the city’s planning structure. These centers have not only shaped the city’s 
layout but have also played a significant role in determining its developmental 
trajectory. Without them, the city would risk fragmentation into isolated zones 
lacking a cohesive planning framework (Gabrel, 2002).
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In recent decades, the public service landscape in Uzhhorod has undergone 
profound transformations. The city’s rapid expansion, especially in its peripheral 
areas, has led to a significant increase in housing construction. However, the 
peripheral centers of these new residential areas have struggled to keep pace with 
the growing demand. Conversely, the older districts of the city present a separate set 
of challenges. Here, irregular planning structures, a dense and outdated street-road 
network, and the obligation to preserve architecturally valuable buildings have 
created a mismatch with modern urban planning requirements. This complex situ-
ation places significant constraints on resolving these disparities, restricting possi-
bilities and endangering the centuries-old urban fabric—something common 
throughout European cities (Papageorgiou, 2015; Abyzov, 2019; Grebtsova et al., 
2021; Zhang et al., 2022; Campfens et al., 2023; Kosciejew, 2023). Moreover, recent 
decades have witnessed notable shifts in the number and locations of labor and 
cultural hubs. The city has seen a gradual increase in employment in management, 
services, and business sectors (Lewandowski & Cirella, 2022), which tend to 
concentrate in the central zones of the city. Industrial areas, once the primary 
focus of labor, have seen a decline, and new employment opportunities have 
emerged, driven by the growth of tourism, recreation, and service sectors. 

3.2 Services Facilities in the City 

At present, Uzhhorod boasts an extensive network of institutions and service 
enterprises. Generally, the city’s service infrastructure is deemed satisfactory, with 
some networks even exceeding demand. Detailed information on the principal 
existing institutions and service enterprises, along with their capacity compliance 
with regulatory requirements, is provided in Table 26.1 and Fig. 26.4. This data is 
sourced from the Master Plan of Uzhhorod (Bilokon, 2021). The surplus in service

Table 26.1 The general level of service facilities in Uzhhorod, 2021 

Institution or service 
enterprise 

Unit 
measurement 

Actual 
capacity 

Needed for 
regulations 

% to  
norms 

Secondary schools Number of 
places 

15,827 13,400 118.1 

Children’s preschools Number of 
places 

3390 3574 94.9 

Clinics Number of 
places 

4047 2796 144.7 

Trade establishments m2 area 172,535 26,795 +6.4 

Athletic facilities m2 area 8300 11,417 72.7 

Catering establishments Number of 
places 

28,197 4660 +6.0 

Markets m2 area 6300 4660 135.2 

Source: Master Plan of Uzhhorod (Bilokon, 2021)



facilities can be attributed to their utilization by residents not only within the city but 
also from Uzhhorod district and Zakarpattia region.
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Fig. 26.4 The general level of provision of service facilities in Uzhhorod, 2021 [Source: Master 
Plan of Uzhhorod (Bilokon, 2021)] 

Moreover, regarding the availability of service facilities in residential areas, there 
exists a significant disparity, as indicated in Table 26.2. Some residential areas enjoy 
an excess of these facilities, while others have a severe deficiency in adequate 
services altogether. Consequently, despite the overall satisfactory provision of 
cultural and household services within the city, the quality and level of services 
received by the residents of Uzhhorod vary widely. The most challenging situation is 
observed in residential area III, where the provision of service facilities falls signif-
icantly below the required standards. As such, this discrepancy in service facility 
provision in residential areas is visually represented in Fig. 26.5. Furthermore, the 
spatial organization of service networks is presented in Fig. 26.6. These figures 
highlight that the coverage of service facilities does not encompass all residential 
areas, indicating that the city’s territory is not fully served. 

3.3 Detailed Analysis of Educational Institutions, Trade 
Establishments, and Health Facilities 

3.3.1 Research Methodology: Fieldwork, Attendance Patterns, 
and Zone of Intense Attraction 

To conduct a more detailed analysis of this case study, fieldwork was carried out to 
track attendance dynamics at educational institutions, trade establishments, and 
healthcare facilities in Uzhhorod between 2018 and 2021. The fieldwork comprised 
of oral surveying, that is, short on-the-fly interviews, with city residents; a total of 
1543 respondents made up the sample size. The choice of these specific types of 
institutions or service enterprises for analysis is driven by the fact that not all
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Fig. 26.5 The general level of provision of service facilities in each of the five residential areas in 
Uzhhorod, 2021 [Source: Master Plan of Uzhhorod; Bilokon, 2021]



networks and establishments play an equal role in shaping the city’s character. 
Among them, education, trade, and healthcare institutions exhibit the highest degree 
of interactivity within the city. Conversely, cultural and sport institutions and 
consumer services networks display comparatively lower levels of activity. The 
oral surveying encompassed inquiries related to the primary criteria influencing the 
selection of specific service facilities, that is, by asking people what services and 
facilities they used and what residential area they lived in. This information was 
recorded using field notes.
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Fig. 26.5 (continued) 

Additionally, to better comprehend the attendance patterns, approximated curves 
were applied to the findings. Using approximated curves can be helpful for several 
reasons: simplification, ease of interpretation, computational efficiency, and model-
ing and future prediction (Solomon & Stephens, 1978; Ryu & Slottje, 1996; Kouibia 
& Pasadas, 2002; Durrleman et al., 2008). That being said, the patterns can be used 
to estimate future behavior or make decisions based on the data and provide a 
standardized way to assess and contrast data trends. In this analysis, the approxi-
mated curves show a more practical representation of the attendance pattern for the 
various public service institutions. The curves are described as y = f(d ), which can



be approximated using the following relationship (Dashkevich, 2012), that is, 
Eq. 26.1. 
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Fig. 26.6 Spatial organization of service networks in Uzhhorod, 2021: (top left) network of 
secondary schools, (top right) network of children’s preschools, (bottom left) network of cultural 
establishments, and (bottom right) network of catering establishments [Source: Adapted from the 
Master Plan of Uzhhorod; Bilokon, 2021] 

y= 
1 

a ∙ d2:5 þ bmax 
ð26:1Þ 

where a = the coefficient characterizing the rate of demand change concerning 
distance (i.e., a larger a results in a flatter graph and a less pronounced zone of strong 
attraction), d = the distance to the service point, and bmax = the maximum percent-
age of the population utilizing services within the accessibility radius. 

Moreover, the “zone of intense attraction” denotes an area marked by increased 
activity. The allocation of this zone holds significant practical importance as it 
influences the composition of the population that shapes the estimated capacity of 
service facilities and the criteria for their placement within the urban planning 
framework of communities (Durrleman et al., 2008; Sypion-Dutkowska & Leitner, 
2017; Wang et al., 2023). A comprehensive understanding of the occurrence and 
characteristics of these intense attraction zones is elaborated by Demin (2010).
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3.3.2 Results 

The findings reveal an uneven demand for various educational institutions within the 
city. The patterns of attendance at preschools and schools in different parts of the city 
exhibit variations. In this case, the radii of the zone of intense attraction vary across 
different service categories, that is, between preschools and schools, and are contin-
gent on the frequency of visits to these institutions (Fig. 26.7). Additionally, it is 
noteworthy that the service area size for such institutions is not solely contingent on 
the institution’s physical size; rather, a direct correlation is observed mainly in 
densely populated areas. As such, on average, approximately 45% of the city’s 
youths attend elementary and high schools located in close proximity to their 
residences. Contrarywise, in the city’s outlying areas, this percentage is notably 
higher, while in the central part of the city, it ranges from 68% to 72% (Fig. 26.8). 

Fig. 26.7 Location and areas of influence of educational institutions: (blue) preschools, (red) 
elementary and high schools
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Fig. 26.8 Variation in elementary and high school student distribution in Uzhhorod based on 
distance: actual curve versus approximated curve 

The principal factors contributing to the unequal demand for different educational 
institutions are rooted in the city’s historical and demographic characteristics. The 
presence of schools offering instruction in Hungarian and Slovak languages, along-
side various lyceums and gymnasiums with specialized subject curricula, signifi-
cantly influences the level of demand for each institution. Accordingly, the 
popularity or lack thereof of specific institutions emerges as a significant driver of 
population migration, with migration patterns adapting to the preferences of the local 
population. 

In contrast, the demand for trade establishments generally adheres to the tradi-
tional attendance model. Notably, 44% of respondents opt for the services of their 
nearest supermarket store (Install, 2000; Northamptonshire Country Council, 2013). 
It is worth noting that the functioning of the city’s retail establishment network 
possesses distinct characteristics. A significant portion of the population, that is, 
30% of respondents, continues to utilize retail services regardless of distance. This 
trend can be attributed to the city’s relatively small geographical area, which fosters 
high population mobility (Pleshkanovska, 2005). 

On the other hand, the demand for healthcare facilities exhibits deviations from 
the conventional attendance pattern. The availability of new options such as private 
clinics has influenced how residents seek healthcare services (Kis, 2012). In the case 
of pharmacies, attendance patterns are influenced by social preferences, particularly 
a flexible customer service system (Fig. 26.9). 

As a result, the characteristics of these curves signify that when determining the 
fundamental parameters of the service network, the primary consideration is the 
population directly contributing to the establishment of zones of intense attraction. 
This particular demographic segment, comprising roughly 40–48% of the local 
population, holds a key role in shaping service network planning. As shown in 
Table 26.3, the defined boundaries of the zones of intense attraction for the different 
service categories are provided alongside the percentage of population that



participates in the formation of the zone (Pleshkanovska, 2005). However, it is 
important to note these values with a degree of caution as they were derived through 
unverified experimental research. 
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Fig. 26.9 Variation in healthcare facilities distribution in Uzhhorod based on distance: actual 
curves of clinics and pharmacies versus approximated curves 

Table 26.3 Analysis of attendance patterns for public service facilities across various service 
categories in Uzhhorod 

Category of 
service 

Radius of the zone of intense 
attraction (m) 

Percentage of population that participates in 
the formation of the zone 

Educational 
institutions 

250 40–45 

Trade 
establishments 

250 40–45 

Clinics 450–500 45–48 

Pharmacies 300–350 35–40 

By incorporating data regarding the percentage of the population contributing to 
the formation of these zones, it becomes feasible to calculate the actual requirements 
of these service points and adjust the capacity of institutions and service enterprises 
to align with demographic shifts and trends. This is of great significance as the 
integration of various service facilities into a coherent network can significantly 
contribute to urban development and streamline the urbanization process. 

Moreover, the concept of this research carries particular weight in the context of 
postwar reconstruction in Ukraine. In the aftermath of the conflict, cities grappling 
with the daunting task of rebuilding not only their physical infrastructure but also 
their social and public service networks can apply this concept. By understanding the 
dynamics of how different service facilities interact and attract residents within 
specific zones, urban planners and policymakers can strategically allocate resources 
during the reconstruction phase. This can enhance the efficiency of service delivery,



optimize the placement of essential institutions, and contribute to the overall revi-
talization of urban areas. In all, the careful consideration of service facility networks 
becomes an integral component of the broader efforts aimed at fostering sustainable 
and resilient postwar cities. 
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4 Conclusions 

The extensive research conducted on the social planning system, its structure, and 
the factors influencing it, coupled with the development of an information model, 
has highlighted important insights into the urban development and postwar recon-
struction of Ukraine, with a particular focus on the city of Uzhhorod. The informa-
tion model delineates the intricate web of relationships within the social planning 
system, comprising three fundamental elements: population, territory, and institu-
tions. These elements interact in a dialectical manner, embodying the dynamic 
nature of urban systems. Through rigorous analysis, it has been revealed that various 
historical periods have significantly shaped Uzhhorod’s structural development, 
which, in turn, has had a profound impact on its social composition. One prominent 
observation is the persistence of population density within the city, despite the 
existence of numerous residential areas. This uneven distribution of inhabitants 
across the urban landscape, coupled with the partial or complete absence of con-
sumer service institutions in certain areas, underscores the need for a comprehensive 
approach to optimize the social planning system. 

In light of these findings, a range of urban development methods has been 
identified to address the optimization challenges inherent in medium-sized cities. 
The social organization and planning framework, seen as a materially spatial system 
comprising both anthropogenic and natural elements (i.e., territory and institutions), 
serves as the crucible in which functional processes manifest in the urban planning 
environment. The versatility of this concept allows it to accommodate the charac-
teristics of diverse facility categories. Accordingly, the optimization challenge of 
public services within the city has transitioned into (somewhat of) a mathematical 
model, that is, by establishing fundamental design criteria and patterns, we can attain 
the most favorable outcomes. This model, while focused on Uzhhorod, serves as a 
blueprint for the broader context of postwar reconstruction in Ukraine. It facilitates 
the optimization of the city’s social planning organization by ensuring equitable 
service coverage, optimal utilization of facility resources, and the minimization of 
average service radii. In sum, this chapter not only contributes methodological 
principles but also provides valuable recommendations for enhancing the social 
and planning structure of medium-sized cities. As Ukraine embarks on its postwar 
reconstruction process, this research lays a solid foundation for fostering inclusive 
and resilient urban communities, harmonizing the urban landscape with the unique 
identities and needs of its inhabitants. Ultimately, it stresses a path toward sustain-
able and prosperous medium-sized cities that will play a vital role in Ukraine’s post-
conflict recovery.



498 Y. Golyk et al.

References 

Abyzov, V. (2019). Practice of recreation of the cultural heritage in Ukraine. IOP Conference 
Series: Materials Science and Engineering, 471, 082004. https://doi.org/10.1088/1757-899X/ 
471/8/082004 

Albrechts, L., Balducci, A., & Hillier, J. (2016). Situated practices of strategic planning: An 
international perspective. Routledge. 

Alexander, E. R. (2022). On planning, planning theories, and practices: A critical reflection. 
Planning Theory, 21, 181–211. https://doi.org/10.1177/14730952211066341 

Arndt, C., Diao, X., Dorosh, P., Pauw, K., & Thurlow, J. (2023). The Ukraine war and rising 
commodity prices: Implications for developing countries. Global Food Security, 36, 100680. 
https://doi.org/10.1016/j.gfs.2023.100680 

Balk, D., Leyk, S., Jones, B., Montgomery, M. R., & Clark, A. (2018). Understanding urbanization: 
A study of census and satellite-derived urban classes in the United States, 1990-2010. PLoS 
One, 13, e0208487. https://doi.org/10.1371/journal.pone.0208487 

Barrado-Timón, D., Palacios, A., & Hidalgo-Giralt, C. (2020). Medium and small cities, culture and 
the economy of culture. A review of the approach to the case of Spain in light of international 
scientific scholarship. Sustainability, 12, 7321. https://doi.org/10.3390/su12187321 

Bezlyubchenko, O. S., Gordienko, S. M., & Zavalnyi, O. V. (2006). City planning and transport: 
Study guide. KhDAMG. 

Bibri, S. E., & Krogstie, J. (2017). Smart sustainable cities of the future: An extensive interdisci-
plinary literature review. Sustainable Cities and Society, 31, 183–212. https://doi.org/10.1016/J. 
SCS.2017.02.016 

Bilokon, Y. M. (2021). Uzhhorod: Adjustment of the master plan and substantive provisions. 
Ministry of Regional Development, Construction and Housing, and Communal Services of 
Ukraine and State enterprise Ukrainian State Research Institute of City Design: DIPROMISTO, 
Uzhhorod. 

Black, J. E., & Steiner, R. L. (2021). Social planning in a physical world. Journal of Urban History, 
47, 195–201. https://doi.org/10.1177/0096144220911955 

Blazy, R., & Łabuz, R. (2022). Spatial distribution and land development parameters of shopping 
centers based on GIS analysis: A case study on Kraków, Poland. Sustainability, 14, 7539. 
https://doi.org/10.3390/su14137539 

Bojić, N. (2018). Social and physical planning: Two approaches to territorial production in socialist 
Yugoslavia between 1955 and 1963. Architectural Histories, 6, 1–14. https://doi.org/10.5334/ 
ah.309 

Brenner, N., & Schmid, C. (2014). The ‘urban age’ in question. International Journal of Urban and 
Regional Research, 38, 731–755. https://doi.org/10.1111/1468-2427.12115 

Bromley, R. (2003). Social planning: Past, present, and future. Journal of International Develop-
ment, 15, 819–830. https://doi.org/10.1002/jid.1037 

Buhaug, H., & Urdal, H. (2013). An urbanization bomb? Population growth and social disorder in 
cities. Global Environmental Change, 23, 1–10. https://doi.org/10.1016/j.gloenvcha.2012. 
10.016 

Bulakh, I., Adeyeye, K., Bulakh, V., & Obynochna, Z. (2022). Systematization of sustainable 
urbanized landscapes for happiness and quality of life. Civil Engineering and Architecture, 10, 
2901–2920. https://doi.org/10.13189/Cea.2022.100710 

Campfens, E., Jakubowski, A., Hausler, K., & Selter, E. (2023). Research for CULT committee – 
Protecting cultural heritage from armed conflicts in Ukraine and beyond. European Parliament, 
Policy Department for Structural and Cohesion Policies. 

Capolongo, S., Rebecchi, A., Dettori, M., Appolloni, L., Azara, A., Buffoli, M., Capasso, L., 
Casuccio, A., Oliveri Conti, G., D’Amico, A., Ferrante, M., Moscato, U., Oberti, I., Paglione, 
L., Restivo, V., & D’Alessandro, D. (2018). Healthy design and urban planning strategies, 
actions, and policy to achieve Salutogenic cities. International Journal of Environmental 
Research and Public Health, 15, 2698. https://doi.org/10.3390/ijerph15122698

https://doi.org/10.1088/1757-899X/471/8/082004
https://doi.org/10.1088/1757-899X/471/8/082004
https://doi.org/10.1177/14730952211066341
https://doi.org/10.1016/j.gfs.2023.100680
https://doi.org/10.1371/journal.pone.0208487
https://doi.org/10.3390/su12187321
https://doi.org/10.1016/J.SCS.2017.02.016
https://doi.org/10.1016/J.SCS.2017.02.016
https://doi.org/10.1177/0096144220911955
https://doi.org/10.3390/su14137539
https://doi.org/10.5334/ah.309
https://doi.org/10.5334/ah.309
https://doi.org/10.1111/1468-2427.12115
https://doi.org/10.1002/jid.1037
https://doi.org/10.1016/j.gloenvcha.2012.10.016
https://doi.org/10.1016/j.gloenvcha.2012.10.016
https://doi.org/10.13189/Cea.2022.100710
https://doi.org/10.3390/ijerph15122698


26 Optimizing Urban and Social Planning Structures in Medium-Sized Cities:. . . 499

Castaño-Rosa, R., Pelsmakers, S., Järventausta, H., Poutanen, J., Tähtinen, L., Rashidfarokhi, A., & 
Toivonen, S. (2022). Resilience in the built environment: Key characteristics for solutions to 
multiple crises. Sustainable Cities and Society, 87, 104259. https://doi.org/10.1016/j.scs.2022. 
104259 

Cirella, G. T. (2020). Sustainable human-nature relations: Environmental scholarship, economic 
evaluation, urban strategies. Springer. 

Cirella, G. T. (2022). Human settlements: Urbanization, smart sector development, and future 
outlook. Springer. 

Cirella, G. T., Bak, M., Koźlak, A., Pawlowska, B., & Borkowski, P. (2019). Transport innovations 
for elderly people. Research in Transportation Business & Management, 30, 100381. https:// 
doi.org/10.1016/j.rtbm.2019.100381 

Cirella, G. T., Russo, A., Benassi, F., Czermanski, E., Goncharuk, A., & Oniszczuk-Jastrząbek, 
A. (2021). Energy re-shift for an urbanizing world. Energies, 14, 5516. https://doi.org/10.3390/ 
en14175516 

Cirella, G. T., & Tao, L. (2008). Measuring sustainability: An application using the index of 
sustainable functionality in south East Queensland, Australia. The International Journal of 
Interdisciplinary Social Sciences: Annual Review, 3. https://doi.org/10.18848/1833-1882/CGP/ 
v03i08/52680 

Cirella, G. T., & Tao, L. (2009a). An adaptive quantitative method to measure sustainability: An 
application for the State of Queensland, Australia. The International Journal of Environmental 
Cultural Economic and Social Sustainability: Annual Review, 5, 127–139. https://doi.org/10. 
18848/1832-2077/CGP/v05i01/54563 

Cirella, G. T., & Tao, L. (2009b). The index of sustainable functionality: An application for 
measuring sustainability. World Academy of Science Engineering and Technology, 3, 
268–274. https://doi.org/10.5281/zenodo.1330369 

Cirella, G. T., Tao, L., & Mohamed, S. (2007). An application of an adaptive quantitative method to 
measure the sustainability of the Gold Coast, Australia. Journal of Coastal Research, SI50, 
52–56. 

Cirella, G. T., Wanjiku, S., Paczoski, A., & Tiruneh, S. (2020). Human-nature relations: The 
unwanted filibuster. In G. T. Cirella (Ed.), Sustainable human–nature relations: Environmental 
scholarship, economic evaluation, urban strategies (pp. 3–22). Springer. 

Cirella, G. T., & Zerbe, S. (2014). Index of sustainable functionality: Application in Urat front 
banner. In G. T. Cirella & S. Zerbe (Eds.), Sustainable water management and wetland 
restoration in settlements of continental-arid Central Asia (pp. 137–155). Bozen University 
Press. 

Dashkevich, E. V. (2012). Study of the quality of the environment of the peripheral districts of the 
City. University Press. 

Davydenko, N., Wasilewska, N., Boiko, S., & Wasilewski, M. (2022). Development of rural areas 
in Ukraine in the context of decentralization: An empirical study. Sustainability, 14, 6730. 
https://doi.org/10.3390/su14116730 

Delitheou, V., Bakogiannis, E., & Kyriakidis, C. (2019). Urban planning: Integrating smart 
applications to promote community engagement. Heliyon, 5, e01672. https://doi.org/10.1016/ 
j.heliyon.2019.e01672 

Demin, N. M. (2010). Residential quarter, Mikrorayon—Essence and definitions: Experience and 
prospects of the development of cities of Ukraine. Ecological Aspects of Urban Planning, 19, 
67–75. 

Durrleman, S., Pennec, X., Trouvé, A., & Ayache, N. (2008). Sparse approximation of currents for 
statistics on curves and surfaces. In D. Metaxas, L. Axel, G. Fichtinger, & G. Székely (Eds.), 
Medical image computing and computer-assisted intervention – MICCAI 2008 (pp. 390–398). 
Springer. 

Dyomin, M., Ivashko, Y., Ivashko, O., Kuzmenko, T., & Kuśnierz, K. (2021). Development trends 
and problems of large Ukrainian historical cities in the twentieth and twenty-first century: Case

https://doi.org/10.1016/j.scs.2022.104259
https://doi.org/10.1016/j.scs.2022.104259
https://doi.org/10.1016/j.rtbm.2019.100381
https://doi.org/10.1016/j.rtbm.2019.100381
https://doi.org/10.3390/en14175516
https://doi.org/10.3390/en14175516
https://doi.org/10.18848/1833-1882/CGP/v03i08/52680
https://doi.org/10.18848/1833-1882/CGP/v03i08/52680
https://doi.org/10.18848/1832-2077/CGP/v05i01/54563
https://doi.org/10.18848/1832-2077/CGP/v05i01/54563
https://doi.org/10.5281/zenodo.1330369
https://doi.org/10.3390/su14116730
https://doi.org/10.1016/j.heliyon.2019.e01672
https://doi.org/10.1016/j.heliyon.2019.e01672


study of urban tendencies and problems of revitalization of an industrial district. Wiadomości 
Konserwatorskie Nr 65. https://doi.org/10.48234/WK65TRENDS. 

500 Y. Golyk et al.

Escalona-Orcao, A., Barrado-Timón, D. A., Escolano-Utrilla, S., Sánchez-Valverde, B., Navarro-
Pérez, M., Pinillos-García, M., & Sáez-Pérez, L. A. (2021). Cultural and creative ecosystems in 
medium-sized cities: Evolution in times of economic crisis and pandemic. Sustainability, 13, 49. 
https://doi.org/10.3390/su13010049 

Faria de Deus, R., Tenedório, J. A., Pumain, D., Rocha, J., & Pereira, M. (2023). 100 years of land-
use and land-cover data: What has been the effect of spatial planning in coastal land-use and 
land-cover change? Sustainability, 15, 7636. https://doi.org/10.3390/su15097636 

Fu, Y., Yang, X., Wang, T., Supriyadi, A., & Cirella, G. T. (2022). Spatial pattern characteristics of 
the financial service industry: Evidence from Nanjing, China. Applied Spatial Analysis and 
Policy, 15. https://doi.org/10.1007/s12061-021-09409-z 

Gabrel, M. M. (2002). The potential of the space of regional systems: Theoretical and methodo-
logical principles of assessment. Urban Planning and Territorial Planning, 13, 28–37. 

Gemeda, B. S., Cirella, G. T., Gemeda, F. T., Rosciszewski-Dodgson, M. J., & Abebe, B. G. 
(2023). Urbanization motif, COVID-19, and economic revival: Exploratory research from 
Addis Ababa, Ethiopia. In G. T. Cirella (Ed.), Uncertainty shocks in Africa: Impact and 
equilibrium strategies for sound economic and social development (pp. 3–18). Springer. 

Geyer, P., Stopper, J., Lang, W., & Thumfart, M. (2014). A systems engineering methodology for 
designing and planning the built environment—Results from the urban research laboratory 
Nuremberg and their integration in education. Systems, 2, 137–158. https://doi.org/10.3390/ 
systems2020137 

Golyk, Y. M. (2004). Urban development of Uzhhorod in the system of regional settlement. 
KNUBA. 

Goncharuk, A. G., & Cirella, G. T. (2020). A perspective on household natural gas consumption in 
Ukraine. The Extractive Industries and Society, 7, 587–592. https://doi.org/10.1016/j.exis.2020. 
03.016 

Google Maps. (2023). Google Maps. Retrieved August 8, 2023, from https://www.google.com/ 
maps/ 

Grebtsova, I. S., Dobrolyubskaya, Y. A., Levchenko, V. V., Levchenko, G. S., & Prisyazhnyuk, 
A. N. (2021). Protection of monuments of archeology, history, and culture in the European 
tradition. In European proceedings of social and Behavioural sciences social and cultural 
transformations in the context of modern globalism. https://doi.org/10.15405/epsbs.2021.11.83 

Grum, B., & Kobal Grum, D. (2023). Urban resilience and sustainability in the perspective of global 
consequences of COVID-19 pandemic and war in Ukraine: A systematic review. Sustainability, 
15, 1459. https://doi.org/10.3390/su15021459 

He, L., Tao, J., Meng, P., Chen, D., Yan, M., & Vasa, L. (2021). Analysis of socio-economic spatial 
structure of urban agglomeration in China based on spatial gradient and clustering. Oeconomia 
Copernicana, 12, 789–819. https://doi.org/10.24136/oc.2021.026 

Horodyskyy, I. (2021). Work models in the Ukrainian IT industry: Between employment and 
contractor models. Eastern European Journal of Transnational Relations, 5, 59–66. https://doi. 
org/10.15290/eejtr.2021.05.02.05 

Hrelja, R. (2015). Integrating transport and land-use planning? How steering cultures in local 
authorities affect implementation of integrated public transport and land-use planning. Trans-
portation Research Part A: Policy and Practice, 74, 1–13. https://doi.org/10.1016/j.tra.2015. 
01.003 

Hummel, M. A., Tcheukam Siwe, A., Chow, A., Stacey, M. T., & Madanat, S. M. (2020). 
Interacting infrastructure disruptions due to environmental events and long-term climate change. 
Earth’s. Futures, 8, e2020EF001652. https://doi.org/10.1029/2020EF001652 

Hutton, T. A. (2003). Service industries, globalization, and urban restructuring within the Asia-
Pacific: New development trajectories and planning responses. Progress in Planning, 61,  1–74. 
https://doi.org/10.1016/S0305-9006(03)00013-8

https://doi.org/10.48234/WK65TRENDS
https://doi.org/10.3390/su13010049
https://doi.org/10.3390/su15097636
https://doi.org/10.1007/s12061-021-09409-z
https://doi.org/10.3390/systems2020137
https://doi.org/10.3390/systems2020137
https://doi.org/10.1016/j.exis.2020.03.016
https://doi.org/10.1016/j.exis.2020.03.016
https://www.google.com/maps/
https://www.google.com/maps/
https://doi.org/10.15405/epsbs.2021.11.83
https://doi.org/10.3390/su15021459
https://doi.org/10.24136/oc.2021.026
https://doi.org/10.15290/eejtr.2021.05.02.05
https://doi.org/10.15290/eejtr.2021.05.02.05
https://doi.org/10.1016/j.tra.2015.01.003
https://doi.org/10.1016/j.tra.2015.01.003
https://doi.org/10.1029/2020EF001652
https://doi.org/10.1016/S0305-9006(03)00013-8


26 Optimizing Urban and Social Planning Structures in Medium-Sized Cities:. . . 501

Install, D. (2000). Traffic versus towns. Building Conservation. Accessed September 5, 2023, from 
https://www.buildingconservation.com/articles/traffic/traffic.htm. 

Jaakkola, E., & Alexander, M. (2014). The role of customer engagement behavior in value 
co-creation: A service system perspective. Journal of Service Research, 17, 247–261. https:// 
doi.org/10.1177/1094670514529187 

Kahraman, C., Orobello, C., & Cirella, G. T. (2022). Changing dynamics with COVID-19: Future 
outlook. In G. T. Cirella (Ed.), Human settlements: Urbanization, smart sector development, 
and future outlook (pp. 235–252). Springer. 

Kis, N. Y. (2012). Development of methods of Organization of the Service System of the Middle 
City. Urban Planning and Territorial Planning, 30, 134–138. 

Kosciejew, M. R. H. (2023). Endangered cultural heritage in the Russia–Ukraine war: Comparing 
and critiquing interventions by International Cultural Heritage Organizations. International 
Journal of Heritage Studies, 0, 1–20. https://doi.org/10.1080/13527258.2023.2243457 

Kouibia, A., & Pasadas, M. (2002). Approximation of curves by fairness splines with tangent 
conditions. Journal of Computational and Applied Mathematics, 142, 357–366. https://doi.org/ 
10.1016/S0377-0427(01)00428-9 

Kühner, T., Pinto, C. V. D. S., & Amorim, C. N. D. (2021). International urban agendas and 
sustainable integrated urban development in developing countries. Cidades Comunidades e 
Territórios. 

Kukuła, A. J., & Lublin, T. J. P. I. C. U. (2016). Political, social and economic conditions of 
development of contemporary Ukraine and its regions. Wydawnictwo KUL. 

Ladigina, I. V., & Rudenko, A. O. (2020). Peculiarities of formation of a systems approach in 
domestic urban planning. IOP Conference Series: Materials Science and Engineering, 907, 
012077. https://doi.org/10.1088/1757-899X/907/1/012077 

Latham, A., & Layton, J. (2019). Social infrastructure and the public life of cities: Studying urban 
sociality and public spaces. Geography Compass, 13, e12444. https://doi.org/10.1111/gec3. 
12444 

Lehmann, S. (2023). Research methods in Urban Design: A framework for researching the 
performance and resilience of places. Buildings, 13, 1548. https://doi.org/10.3390/ 
buildings13061548 

Lewandowski, R., & Cirella, G. T. (2022). Performance management systems: Trade-off between 
implementation and strategy development. Operations Management Research, 16. https://doi. 
org/10.1007/s12063-022-00305-4 

Liu, W., Shan, M., Zhang, S., Zhao, X., & Zhai, Z. (2022). Resilience in infrastructure systems: A 
comprehensive review. Buildings, 12, 759. https://doi.org/10.3390/buildings12060759 

Malyarenko, T., & Kormych, B. (2023). Russian policy towards the economy of occupied 
Ukrainian territories: Crawling de-modernization. Eurasian Geography and Economics, 64, 
220–237. https://doi.org/10.1080/15387216.2023.2167097 

Miller, M. A. (2013). Decentralizing Indonesian city spaces as new “centers”. International Journal 
of Urban and Regional Research, 37, 834–848. https://doi.org/10.1111/j.1468-2427.2013. 
01209.x 

Moreno-Monroy, A. I., Schiavina, M., & Veneri, P. (2021). Metropolitan areas in the world: 
Delineation and population trends. Journal of Urban Economics, 125, 103242. https://doi.org/ 
10.1016/j.jue.2020.103242 

Mouratidis, K. (2021). Urban planning and quality of life: A review of pathways linking the built 
environment to subjective Well-being. Cities, 115, 103229. https://doi.org/10.1016/j.cities. 
2021.103229 

Mulska, O., Vasyltsiv, T., Levytska, O., Sabetska, T., & Stefanyshyn, L. (2022). Development of 
regional labor markets in Ukraine as a tool to regulate internal migration and reduce social 
vulnerability. Central European Management Journal, 30, 120–149. 

Nae, M., Dumitrache, L., Suditu, B., & Matei, E. (2019). Housing activism initiatives and land-use 
conflicts: Pathways for participatory planning and urban sustainable development in Bucharest 
City, Romania. Sustainability, 11, 6211. https://doi.org/10.3390/SU11226211

https://www.buildingconservation.com/articles/traffic/traffic.htm
https://doi.org/10.1177/1094670514529187
https://doi.org/10.1177/1094670514529187
https://doi.org/10.1080/13527258.2023.2243457
https://doi.org/10.1016/S0377-0427(01)00428-9
https://doi.org/10.1016/S0377-0427(01)00428-9
https://doi.org/10.1088/1757-899X/907/1/012077
https://doi.org/10.1111/gec3.12444
https://doi.org/10.1111/gec3.12444
https://doi.org/10.3390/buildings13061548
https://doi.org/10.3390/buildings13061548
https://doi.org/10.1007/s12063-022-00305-4
https://doi.org/10.1007/s12063-022-00305-4
https://doi.org/10.3390/buildings12060759
https://doi.org/10.1080/15387216.2023.2167097
https://doi.org/10.1111/j.1468-2427.2013.01209.x
https://doi.org/10.1111/j.1468-2427.2013.01209.x
https://doi.org/10.1016/j.jue.2020.103242
https://doi.org/10.1016/j.jue.2020.103242
https://doi.org/10.1016/j.cities.2021.103229
https://doi.org/10.1016/j.cities.2021.103229
https://doi.org/10.3390/SU11226211


502 Y. Golyk et al.

Nocca, F. (2017). The role of cultural heritage in sustainable development: Multidimensional 
indicators as decision-making tool. Sustainability, 9, 1882. https://doi.org/10.3390/su9101882 

Northamptonshire Country Council. (2013). Northampton Town transport strategy: Fit for pur-
pose. Northamptonshire Country Council. Accessed September 5, 2023, from https://www. 
google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2 
ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww. 
s tanwickparishcounci l .org.uk%2Ffi les%2F96%2FEvidence-Base-2%2F482%2  
FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw3 
9nc5KKaLzuzEB4BNkOkxs&opi=89978449. 

Oniszczuk-Jastrząbek, A., Czermanski, E., & Cirella, G. T. (2020). Sustainable supply chain of 
enterprises: Value analysis. Sustainability, 12, su12010419. https://doi.org/10.3390/ 
su12010419 

Otrishchenko, N. (2022). Looking forward, looking back: Re-connecting of urban planning edu-
cation in Lviv.  Studia Historiae Scientiarum, 21, 485–514. https://doi.org/10.4467/ 
2543702XSHS.22.015.15981 

Papageorgiou, M. (2015). Planning practices for the protection of cultural heritage: Lessons learnt 
from the Greek UNESCO sites. European Spatial Research and Policy, 22, 111–125. https:// 
doi.org/10.1515/esrp-2015-0028 

Pérez-Martínez, I., Martínez-Rojas, M., & Soto-Hidalgo, J. M. (2023). A methodology for urban 
planning generation: A novel approach based on generative design. Engineering Applications of 
Artificial Intelligence, 124, 106609. https://doi.org/10.1016/j.engappai.2023.106609 

Pleshkanovska, A. M. (2005). Public centers in the structure of the modern city. City Planning and 
Territory Planned, 22, 265–269. 

Polese, F., Botti, A., Monda, A., & Grimaldi, M. (2018). Smart City as a service system: A 
framework to improve smart service management. Journal of Service Science and Management, 
12, 1–16. https://doi.org/10.4236/jssm.2019.121001 

Pont, M. B., Haupt, P., Berg, P., Alstäde, V., & Heyman, A. (2021). Systematic review and 
comparison of densification effects and planning motivations. Buildings and Cities, 2, 
378–401. https://doi.org/10.5334/bc.125 

Pourmohammadi, M. R. (2022). System thinking and system analysis in urban planning. BJSTR, 
45, 36561–36575. https://doi.org/10.26717/BJSTR.2022.45.007216 

Prior, J., & Harfield, S. (2009). Towards a philosophy of social planning: Cities and social 
planning. University of Technology Sydney. 

Qiu, Y., & Wang, H. (2022). The impact of public services on urban innovation—A study based on 
differences and mechanisms. Sustainability, 14, 9630. https://doi.org/10.3390/su14159630 

Reid, J., & Wood, D. (2023). Systems engineering applied to urban planning and development: A 
review and research agenda. Systems Engineering, 26, 88–103. https://doi.org/10.1002/sys. 
21642 

Russo, A., & Cirella, G. T. (2019). Edible urbanism 5.0. Palgrave Communications, 5, 1–9. https:// 
doi.org/10.1057/s41599-019-0377-8 

Russo, A., & Cirella, G. T. (2017). Biophilic cities: Planning for sustainable and smart urban 
environments. In R. Aijaz (Ed.), Smart cities movement in BRICS (pp. 153–159). Observer 
Research Foundation and Global Policy Journal. 

Russo, A., & Cirella, G. T. (2020). Urban sustainability: Integrating ecology in City design and 
planning. In G. T. Cirella (Ed.), Sustainable human–nature relations: Environmental scholar-
ship, economic evaluation, urban strategies (pp. 187–204). Springer. 

Ryu, H. K., & Slottje, D. J. (1996). Two flexible functional form approaches for approximating the 
Lorenz curve. Journal of Econometrics, 72, 251–274. https://doi.org/10.1016/0304-4076(94) 
01722-0 

Saaty, T., & De Paola, P. (2017). Rethinking design and urban planning for the cities of the future. 
Buildings, 7, 76. https://doi.org/10.3390/buildings7030076

https://doi.org/10.3390/su9101882
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww.stanwickparishcouncil.org.uk%2Ffiles%2F96%2FEvidence-Base-2%2F482%2FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw39nc5KKaLzuzEB4BNkOkxs&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww.stanwickparishcouncil.org.uk%2Ffiles%2F96%2FEvidence-Base-2%2F482%2FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw39nc5KKaLzuzEB4BNkOkxs&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww.stanwickparishcouncil.org.uk%2Ffiles%2F96%2FEvidence-Base-2%2F482%2FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw39nc5KKaLzuzEB4BNkOkxs&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww.stanwickparishcouncil.org.uk%2Ffiles%2F96%2FEvidence-Base-2%2F482%2FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw39nc5KKaLzuzEB4BNkOkxs&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww.stanwickparishcouncil.org.uk%2Ffiles%2F96%2FEvidence-Base-2%2F482%2FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw39nc5KKaLzuzEB4BNkOkxs&opi=89978449
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjN_6vLnpSBAxUvExAIHdd9BhUQFnoECBgQAQ&url=https%3A%2F%2Fwww.stanwickparishcouncil.org.uk%2Ffiles%2F96%2FEvidence-Base-2%2F482%2FNorthamptonshire-Transportation-Plan%2D%2D-Fit-for-Purpose.pdf&usg=AOvVaw39nc5KKaLzuzEB4BNkOkxs&opi=89978449
https://doi.org/10.3390/su12010419
https://doi.org/10.3390/su12010419
https://doi.org/10.4467/2543702XSHS.22.015.15981
https://doi.org/10.4467/2543702XSHS.22.015.15981
https://doi.org/10.1515/esrp-2015-0028
https://doi.org/10.1515/esrp-2015-0028
https://doi.org/10.1016/j.engappai.2023.106609
https://doi.org/10.4236/jssm.2019.121001
https://doi.org/10.5334/bc.125
https://doi.org/10.26717/BJSTR.2022.45.007216
https://doi.org/10.3390/su14159630
https://doi.org/10.1002/sys.21642
https://doi.org/10.1002/sys.21642
https://doi.org/10.1057/s41599-019-0377-8
https://doi.org/10.1057/s41599-019-0377-8
https://doi.org/10.1016/0304-4076(94)01722-0
https://doi.org/10.1016/0304-4076(94)01722-0
https://doi.org/10.3390/buildings7030076


26 Optimizing Urban and Social Planning Structures in Medium-Sized Cities:. . . 503

Şahin Körmeçli, P. (2023). Analysis of walkable street networks by using the space syntax and GIS 
techniques: A case study of Çankırı City. ISPRS International Journal of Geo-Information, 12, 
216. https://doi.org/10.3390/ijgi12060216 

Semeraro, T., Scarano, A., Buccolieri, R., Santino, A., & Aarrevaara, E. (2021). Planning of urban 
green spaces: An ecological perspective on human benefits. Land, 10, 105. https://doi.org/10. 
3390/land10020105 

Serra, M., Psarra, S., & O’Brien, J. (2018). Social and physical characterization of urban contexts: 
Techniques and methods for quantification, classification and purposive sampling. Urban 
Planning, 3, 58–74. https://doi.org/10.17645/up.v3i1.1269 

Solomon, H., & Stephens, M. A. (1978). Approximations to density functions using Pearson 
curves. Journal of the American Statistical Association, 73, 153–160. https://doi.org/10.1080/ 
01621459.1978.10480019 

Spring, C., & Cirella, G. T. (2022). Fostering sustainable development: Green energy policy in the 
European Union and the United States. In Human settlements: Urbanization, smart sector 
development, and future outlook (pp. 101–137). Springer. 

State Building Standards of Ukraine. (2001). Streets and roads of settlements. State Building 
Standards of Ukraine. https://mpz.brovary.org/wp-content/uploads/2012/12/DBN-V.2.3-
5-2001.pdf 

State Building Standards of Ukraine. (2019). DBN B.2.2-12:2019. Planning and development of 
territories. Ministry of Regional Development, Construction and Housing, and Communal 
Services of Ukraine. https://dreamdim.ua/wp-content/uploads/2019/07/DBN-B22-12-2019.pdf 

Sypion-Dutkowska, N., & Leitner, M. (2017). Land use influencing the spatial distribution of urban 
crime: A case study of Szczecin, Poland. ISPRS International Journal of Geo-Information, 6, 
74. https://doi.org/10.3390/ijgi6030074 

Talen, E. (2000). Measuring the public realm: A preliminary assessment of the link between public 
space and sense of community. Journal of Architectural and Planning Research, 17, 344–360. 

Terama, E., Clarke, E., Rounsevell, M. D. A., Fronzek, S., & Carter, T. R. (2019). Modelling 
population structure in the context of urban land use change in Europe. Regional Environmental 
Change, 19, 667–677. https://doi.org/10.1007/s10113-017-1194-5 

Troub, R. M. (1982). A general theory of planning: The evolution of planning and the planning of 
evolution. Journal of Economic Issues, 16, 381–390. 

Tsegay, F. G., Mwanaumo, E., & Mwiya, B. (2023). Construction site layout planning practices in 
Inner-City building projects: Space requirement variables, classification and relationship. 
Urban, Planning and Transport Research, 11, 2190793. https://doi.org/10.1080/21650020. 
2023.2190793 

Vadimov, V. M. (2018). The latest methodological approaches in the spatial development of 
Ukrainian cities. Środowisko Mieszkaniowe, 2018, 156–160. https://doi.org/10.4467/ 
25438700SM.18.045.9210 

Vangeli, T., Micheli, L., Ketabdar, M., McSweeney, B., Campbell, S., Joshi, A., & Horiuchi, 
C. (2022). Design of Interconnected Infrastructure Systems for resilient and sustainable com-
munities. Leveraging Sustainable Infrastructure for Resilient Communities, 1, 13–21. https:// 
doi.org/10.1061/9780784483879.002 

Vasyltsiv, T., Mulska, O., Osinska, O., & Makhonyuk, O. (2022). Social and economic develop-
ment of Ukraine: Modelling the migration factor impact. Economics and Business Review, 8, 
27–58. https://doi.org/10.18559/ebr.2022.3.3 

Wang, M., Liu, S., & Wang, C. (2023). Spatial distribution and influencing factors of high-quality 
tourist attractions in shandong province, China. PLoS One, 18, e0288472. https://doi.org/10. 
1371/journal.pone.0288472 

Wilkerson, M. L., Mitchell, M. G. E., Shanahan, D., Wilson, K. A., Ives, C. D., Lovelock, C. E., & 
Rhodes, J. R. (2018). The role of socio-economic factors in planning and managing urban 
ecosystem services. Ecosystem Services, 31, 102–110. https://doi.org/10.1016/j.ecoser.2018. 
02.017

https://doi.org/10.3390/ijgi12060216
https://doi.org/10.3390/land10020105
https://doi.org/10.3390/land10020105
https://doi.org/10.17645/up.v3i1.1269
https://doi.org/10.1080/01621459.1978.10480019
https://doi.org/10.1080/01621459.1978.10480019
https://mpz.brovary.org/wp-content/uploads/2012/12/DBN-V.2.3-5-2001.pdf
https://mpz.brovary.org/wp-content/uploads/2012/12/DBN-V.2.3-5-2001.pdf
https://dreamdim.ua/wp-content/uploads/2019/07/DBN-B22-12-2019.pdf
https://doi.org/10.3390/ijgi6030074
https://doi.org/10.1007/s10113-017-1194-5
https://doi.org/10.1080/21650020.2023.2190793
https://doi.org/10.1080/21650020.2023.2190793
https://doi.org/10.4467/25438700SM.18.045.9210
https://doi.org/10.4467/25438700SM.18.045.9210
https://doi.org/10.1061/9780784483879.002
https://doi.org/10.1061/9780784483879.002
https://doi.org/10.18559/ebr.2022.3.3
https://doi.org/10.1371/journal.pone.0288472
https://doi.org/10.1371/journal.pone.0288472
https://doi.org/10.1016/j.ecoser.2018.02.017
https://doi.org/10.1016/j.ecoser.2018.02.017


504 Y. Golyk et al.

Wilson, A. G. (1968). Models in urban planning: A synoptic review of recent literature. Urban 
Studies, 5, 249–276. https://doi.org/10.1080/00420986820080511 

Wojnarowska, A. (2016). Model for assessment of public space quality in town centers. European 
Spatial Research and Policy, 23, 81–109. https://doi.org/10.1515/esrp-2016-0005 

Wood, A. L. (1944). The structure of social planning. Social Forces, 22, 388–398. https://doi.org/ 
10.2307/2571804 

Xiang, L., Sheng, J., & Liao, P. (2023). Understanding the relationship between the spatial 
configuration and the crime rate of downtown eastside in Vancouver, Canada. Habitat Inter-
national, 137, 102847. https://doi.org/10.1016/j.habitatint.2023.102847 

Xu, Z., & Chopra, S. S. (2023). Interconnectedness enhances network resilience of multimodal 
public transportation systems for safe-to-fail urban mobility. Nature Communications, 14, 4291. 
https://doi.org/10.1038/s41467-023-39999-w 

Zakharchenko, N., Pawliszczy, D., Orlova, N., Navolska, N., & Apostolyuk, O. (2021). Formation 
of the “green economy” in the innovative model of sustainable Ukraine’s development. SHS 
Web of Conferences, IV International Scientific Congress Society of Ambient Intelligence, 100, 
01002. https://doi.org/10.1051/SHSCONF/202110001002 

Zanganeh Shahraki, S., Ahmadifard, N., Farhadikhah, H., Fotouhi Mehrabani, B., Haydari, A., 
Abdali, Y., Abbasi Fallah, V., Farhadi, E., Cividino, S., Vinci, S., & Salvati, L. (2020). Spatial 
planning, urban governance and the economic context: The case of ‘Mehr’ housing plan, Iran. 
Land, 9, 169. https://doi.org/10.3390/land9050169 

Zhang, J., Cenci, J., Becue, V., Koutra, S., & Liao, C. (2022). Stewardship of industrial heritage 
protection in typical Western European and Chinese regions: Values and dilemmas. Land, 11, 
772. https://doi.org/10.3390/land11060772 

Zhang, J.-X., Cheng, J.-W., Philbin, S. P., Ballesteros-Perez, P., Skitmore, M., & Wang, G. (2023). 
Influencing factors of urban innovation and development: A grounded theory analysis. Envi-
ronment, Development and Sustainability, 25, 2079–2104. https://doi.org/10.1007/s10668-022-
02151-7

https://doi.org/10.1080/00420986820080511
https://doi.org/10.1515/esrp-2016-0005
https://doi.org/10.2307/2571804
https://doi.org/10.2307/2571804
https://doi.org/10.1016/j.habitatint.2023.102847
https://doi.org/10.1038/s41467-023-39999-w
https://doi.org/10.1051/SHSCONF/202110001002
https://doi.org/10.3390/land9050169
https://doi.org/10.3390/land11060772
https://doi.org/10.1007/s10668-022-02151-7
https://doi.org/10.1007/s10668-022-02151-7

	Chapter 26: Optimizing Urban and Social Planning Structures in Medium-Sized Cities: Lessons from Uzhhorod for Postwar Reconstr...
	1 Introduction
	2 Enhancing Urban Development in Medium-Sized Ukrainian Cities: A Postwar Perspective
	3 Uzhhorod: Case Study of a Medium-Sized City
	3.1 Layout of the City
	3.2 Services Facilities in the City
	3.3 Detailed Analysis of Educational Institutions, Trade Establishments, and Health Facilities
	3.3.1 Research Methodology: Fieldwork, Attendance Patterns, and Zone of Intense Attraction
	3.3.2 Results


	4 Conclusions
	References


