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Abstract: Despite the multiple contributions of public open spaces (POSs) to the quality of life in
large housing estates (LHEs), the comprehensive treatment of their improvement has so far been a
rare occasion in post-socialist countries. This paper aimed to explore the transformations of POSs
in inherited LHEs in the socialist and post-socialist period and the potential for their regeneration.
The investigation was based on a comparative analysis of two case studies in Niš, Serbia, which
represent typical modes of POS devastation. The performed research study has shown that POSs
have succumbed to dilapidation, displaying a wide array of problems and that their regeneration
is neglected. The paper proposes a comprehensive set of measures to regenerate POSs based on
contemporary concepts of urban planning and design with a special focus on long-term actions
and residents’ needs. Particular importance is given to establishing the development guidelines as
future prerequisites for overcoming current institutional, economic, legislative, and social obstacles
for sustainable implementation of regeneration measures. These findings might encourage future
studies of creating a model option for improving POSs at the city of Nis scale, as well in other Serbian
cities towards sustainable urban development.
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1. Introduction

Public open spaces (POSs) in inherited large housing estates (LHEs), which are present throughout
Europe in all their variations regardless of the sociopolitical order and the level of economic development,
are an integral component of the spatial functional structure and the living environment. Despite the
conceptually fascinating ideas, over the last few decades, many of these areas have been facing serious
physical, social, environmental, and economic deterioration. They often include degraded urban areas,
with dilapidated and neglected POSs, which are unattractive for human living [1–4]. Although the
problem of POS devastation is present in many European countries, the focus of this paper is on POS
in inherited LHEs in post-socialist countries, where this problem is incomparably more prevalent.
As opposed to western European countries, where LHEs are prevalently occupied by lower-income
residents, in the LHEs of post-socialist countries, the apartments are usually reserved for the middle
class and young families with children [5–7], who are also the most frequent users of POS.

After the 1990s, socioeconomic changes, transition, recession, changes in urban policies, and other
factors created a new urban reality in post-socialist cities. One of the outcomes in which these changes
are particularly prominent involves inherited LHEs, so the issue of their urban regeneration has
become a priority. Most LHEs built after WW2 were built according to the CIAM urban design
principles. This resulted in spacious blocks and generous POSs between the residential blocks and
buildings [8]. Similar to the LHEs within which they were developed, the large planned POSs,
incompatible with the measure of man and inadequately equipped due to inconsistent implementation
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of the plans, were exposed to long-lasting deterioration and gradual loss of their basic functionality.
The POSs underwent the same spatial and functional changes as the areas containing the LHEs.
The types of transformation in inherited post-socialist LHEs depended on the way national and local
authorities responded to their development. In that context, three modes of transformation were
identified [7,9–11]: (1) complete demolition of existing dilapidated LHEs and construction of new
residential buildings [9,12]; (2) uncontrolled and partial interventions resulting from inadequate policies
and insufficient financial interventions with minimum national and local government participation,
whereby the focus was most often on the improvement of residential buildings’ energy efficiency and
POS regeneration; and (3) fully renovated urban regeneration projects, based on an overall spatial,
functional, environmental, and social development [13].

The political and economic changes that influenced the changes in LHEs in former socialist
countries and that are known for their various issues—deterioration of physical structures, social
problems, insecurity, poor image, and neglect of POSs—were considered in several previous
studies [7,14]. These studies suggest that the said changes have been characterized by an array
of negative impacts on the social values system and the quality of life in LHEs, with special emphasis
on the poor state and neglect of POSs. However, the problem of POS regeneration in inherited LHEs
has not been properly handled in former socialist countries, even though urban renewal projects for
LHEs have been initiated and implemented since the 1990s (in some countries). Few previous studies
have dealt with the state of POSs in LHEs in post-socialist cities [7,15–18] and they propose several
measures that offer just short-term improvements. In Serbia, the academic research dealing with the
current problems and prospects for the regeneration of POSs in LHEs is modest [19,20]. This issue has
been most investigated so far by Bogdanovic [13], on which this research relies. However, in this paper,
the comprehensive improvement of POSs is further elaborated and significantly improved towards
sustainability. Therefore, the present study will be significant to the academic community and for the
improvement of POSs in inherited LHEs. This paper focuses on the aforementioned type 2 of POS
transformation, considering that this mode of inherited LHEs is characteristic of Serbia.

The general objective of this paper was to determine and define a comprehensive set of measures
and activities for the long-term improvement of POSs in inherited LHEs in post-socialist countries in
keeping with the current tendencies of urban design and the needs of residents. The research was
conducted on two representative LHEs in Niš, a second-tier city in Serbia. Considering that POSs in
LHEs are marginalized and neglected spaces, incompatible with the residents’ actual needs, and lacking
local-level initiatives [13], it can be claimed that Niš is a representative example for a current state
analysis of POSs within LHEs, their transformation during the period of transition, and the potentials
for their improvement. Conducting such a study should be important for defining the character and
an overall level of dilapidation of POSs in inherited LHEs and determining types of possible measures
for improvement at the local level, but also for understanding the broader spatial, economic, and social
reality in today’s Serbia to develop effective LHEs regeneration strategies.

In addition to exploring the potential for long-term improvement of POSs in inherited LHEs,
the paper is organized around three key research aims:

• Firstly, we investigated whether the changes and development trends of LHEs in the post-socialist
period are reflected in the transformation flows of POSs in inherited LHEs and degradation and
what are the types of that changes of POSs;

• Secondly, we investigated whether it is possible to define long-term development measures for
the regeneration of POSs and what are the types of those measures;

• Thirdly, we investigated whether in the current local planning regulations and with the local
organizational and economic circumstances in Nis it is possible to apply defined regeneration
measures, what are the restrictions for their implementation, and what are the development
requirements and guidelines for their efficient application.
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Due to the fact that the issues explored in this study are very complex and can be viewed through
several aspects relevant for residents satisfaction with POSs, the focus of this paper was on certain
spatial and functional, psychosocial, environmental, and visual and aesthetic aspects that were adopted
as most important for residents’ satisfaction with POS quality in the immediate residential environment.
Given that Serbia does not have an adequate planning framework relevant to this issue, nor strategic
initiatives for comprehensive improvement of POSs in inherited LHEs, detailed public policy field
research is beyond this study, and can be the subject of some further research.

The first part of the paper provides a theoretical and contextual framework for the understanding
of POS within inherited post-socialist LHEs in Serbia. Following the applied methodology, the paper
investigates the potential for improving POSs in inherited LHEs through a case study of two
representative areas in Niš and considers the POS transformation during the post-socialist period,
the current issues, and possible regeneration measures, while focusing on the limitations and
requirements for their implementation. The final part formulates the conclusions and recommendations
for the application of identified measures for POS improvement and highlights the need to establish an
integrated approach to POS regeneration, both legally and strategically.

2. Characteristics of Public Open Spaces within Inherited Large Housing Estates in Post-socialist
Serbia: Setting and Framing the Context

Examination of the characteristics of POSs within inherited LHEs in Serbia requires a more detailed
analysis of the transformations that the LHEs underwent where they had been developed. Namely,
the modes of transformations of LHEs influenced the types of changes of the POSs contained within
them. The sections below describe the chief characteristics of LHEs in the socialist and post-socialist
period and the current spatial and organizational characteristics of POSs within LHEs.

2.1. Large Housing Estates in the Socialist Period

LHEs developed after WW2 in Serbia, as well as throughout the other former socialist countries,
constitute a substantial portion of the housing stock, as they house a large number of residents.
They represent the most significant achievements of the socialist society, characterized by giving
political priority to the public interest. The period in which most of the estates were built was also
characterized by a population explosion due to the post-WW2 baby boom [21] and their development
became the instrument for meeting the enormous housing demands. From the 1960s to the mid-1980s,
more than 34 million buildings were erected [22] and as much as 20–40% of the total population live in
them (up to 72% in some countries). LHEs were often developed outside the traditional inner cities
and according to the principles of CIAM [23], whereby their main features included repetition of
monotonous urban ensembles, low construction standards for apartment buildings to cut costs [24],
and the construction of lavishly large POSs. All of the above was intended to create social equality,
as egalitarianism and uniformity prevailed over individualism and diversity [25], but consequently,
it led to the creation of impersonal residential blocks, without the basic visual values, uncoordinated
with a human perspective [26]. Despite the issues that emerged as early as the 1980s, construction of
LHEs continued until the 1990s [27]. Construction of LHEs was accompanied by the formal revocation
of ground rent, i.e., by the devaluation of development land and the dissolution of the market, which
also affected the POSs.

The approach to the spatial organization of POSs in Serbia often involved large vacant spaces
between buildings, which had a completely anonymous character, since they were often treated as
intact landscapes, that is, they were not formalized through any planning documentation and were not
equipped properly [25]. Any of the more ambitious solutions for POS planning did not usually go far
beyond the planning stage, being either partially completed or not completed at all, primarily due to
the lack of financing. The POSs were characterized by an impersonal urban design, which often caused
problems such as reduced security and lack of social control [28]. One of the key issues that caused
degradation of POSs during the socialist period was the absence of a regular maintenance strategy and
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inadequate management, which were under the jurisdiction of municipal public utility companies,
which ran on a tight budget.

2.2. Large Housing Estates in the Post-socialist Period

In the late 1980s and early 1990s, especially after the dissolution of former Yugoslavia, Serbia
underwent substantial social, political, economic, and spatial changes, transitioning, and economic
crisis. In the context of spatial planning, serious consequences of the long-lasting transition are reflected
in disharmonious development policies and radical changes in the housing policy, all of which affected
the state of LHEs inherited from the socialist period. In addition to these changes, the inherited LHEs
were also privatized, numerous new housing units were built as rooftop extensions of the existing
residential buildings, some buildings were overhauled, and new buildings were erected on former
green spaces. The mentioned changes are characteristic of the second mode of LHE transformations,
which influenced the transformation type of the associated POSs in Serbia. These main key changes
that can be recognized in POSs in inherited LHEs are obsolescence and destruction of existing urban
equipment, reduction of the usability of POSs, neglect, and modest interventions by minimal residents’
inadequate maintenance and management and increased anti-social behavior at POSs.

As it is indicated in Country Profiles on the Housing Sector Serbia and Montenegro [29] the
mass privatization policy in Serbia occurred over a relatively short period and it constituted a radical
transformation of ownership, whereby state-owned apartments were sold to the residents below
market value, followed by cuts in state funding [30]. By 1995, almost 98% of the apartments in Serbia
were privately owned, resulting in the formation of super-homeownership societies [7,31]. Due to
the country’s economic collapse and mass privatization, the idea of establishing building and POS
maintenance funds quickly ended the privatization without the expected financial effect [32]. In parallel
with the privatization, there were also changes in terms of maintenance jurisdiction, accompanied by
the collapse of state-owned companies and housing authorities, which led to a series of issues and
continued the degradation of LHEs and POSs, initiated in the socialist period [33].

In addition to the state bodies and local self-government units, private investors also became
involved in urban regeneration, while the institutional context was dictated by the political and
economic recession, which has lasted from the 1990s to date. After the Law on the Construction of
Rooftop Extensions and the Conversion of Common Areas into Apartments [34] was passed, mass
construction of rooftop extensions ensued in the inherited residential buildings. Although the law
stipulated only small-scale construction of rooftop extensions, there were frequent deviations from the
terms stated in the temporary construction licenses, including the permitted building coverage ratio,
the required number of parking spaces, and the allowed area of green space per resident. In addition
to rooftop extensions, new building construction also took place over other public and green spaces.
Due to an increase in the number of residents oriented towards the existing POSs, as well as due to the
construction of new buildings on some of the POSs, there has been a reduction in the area of POSs
and greenery per resident. Such urban transformations have been caused by the changed legislative
framework and institutional circumstances, manifesting in the changing roles of subjects in the field of
urban planning, landscaping, and POS regeneration on the national and local self-government levels.

One of the key issue for the dilapidation of POSs also lie in unresolved ownership status of the
development land, unclear legislative treatment, and the absence of standards and norms. The enacted
regulations only partially regulate the effects of mass privatization and the maintenance aspect, which
are caused by (1) deficient laws and (2) deficient by-laws and institutional support, rendering the
enforcement of the laws inefficient [35]. Although POSs in LHEs are the key determinants for the
quality of life, these spaces in Serbia are referred to as spaces between buildings or as interblock green
space [36]. Due to the lack of laws that would deal with the spatial functional organization of POSs,
there are no clearly defined regulations, except for municipal decisions, that define what green and
public areas are. Devaluation of their importance by the legislation, aided by inadequate management
and maintenance under current conditions negatively impacts the current state of POSs [13,37] in
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inherited LHEs. Similar to other former socialist countries [38], POSs have been marginalized and have
become places of neglect and decline. Several studies suggested that the neglect of POSs contributes to
the deterioration of the residents’ fundamental living values and their quality of life [37,39–42] and
that their regeneration should be a priority for the sustainability of the LHEs in which they were built.
The undefined national housing policy in the domain of improving POS in inherited LHEs should be
especially emphasized, as well as the fact that present problems of POS are not adequately considered
in the planning practice in Serbia. Strategic initiatives for the development of POSs in inherited LHEs
do not exist, and the current planning framework is not overshadowed by participatory planning,
which is essential for the improvement of POS.

2.3. Public Open Spaces within Inherited Large Housing Estates—Setting the Context

As has been proposed elsewhere in the literature, the quality of POSs is an important factor
influencing the quality of life in LHEs. In the present study, POSs refers to organized and equipped
open unbuilt spaces around and between buildings, containing only pedestrian traffic, having a
variety of purposes, contributing to the fulfillment of various human needs, and playing a crucial
role in the shaping of the residential area. They are important for the physical and psychological
wellbeing of residents and they are used for various functional and symbolic purposes [43], while
their layout provides an appropriate surrounding for the nurturing of a sense of community. This
paper is based on the argument that the quality of POSs is the key factor for making LHEs vital and
sustainable living spaces. Given the numerous needs and requirements for POSs within inherited LHEs,
the quality of their spatial and organizational characteristics should be determined according to several
different aspects. A review of numerous studies on the current trends of equipment, organization, and
shaping of POSs indicates that there are no clear quality criteria for POSs in inherited LHEs [44,45].
Accordingly, this study relies on the idea that the good quality of POSs is achieved if the residents of
LHEs are satisfied, which is attainable through the integrated application of the following groups of
criteria: spatial and functional, psychosocial, environmental, visual and aesthetic, and technological
and organizational [13,46–49].

The quality of POSs can primarily be observed from the functional and the social perspective,
whereby the two perspectives often overlap. Thus, the primary function of POSs involves providing
space for every day or temporary use and the performance of necessary or optional leisure
activities [46,50]. When residents spend their leisure time in the immediate surroundings of their home,
it can help them identify with their residential surroundings and build stronger social relations [51,52].
Green areas inside of POSs are key issues for LHE microclimate improvement [53]. Previous
studies [50,54–57] concluded that POSs should have a hierarchic order, while the spatial organization
and urban equipment need to be properly implemented, in keeping with the POS function. The variety
of content offered by the aforementioned activities can motivate the residents to use POSs for social
interactions. As suggested by Alexander [58]: “POSs allow the residents to feel comfortable outside
their apartment buildings, to strengthen their sense of territoriality and privacy, and to feel connected
to the community of other residents”. The motivation of residents involves the need to participate
in various activities and it is reflected in how much they enjoy staying in them. What is particularly
important is the residents’ need to identify with them and develop a sense of belonging [59]. The quality
of urban design is one of the key determinants of the visual and aesthetic components of POS quality.
The key elements of good urban design of POSs include the following: quality of urban equipment;
vegetation, landscape elements, and walking paths; appropriate size and number of shaded sitting
spaces; sculptures; bodies of water; and various types of pavements [60]. The colors, styles, and shapes
used in POSs can positively or negatively influence the residents’ emotions and behavior by stimulating
them motivationally, generating a sense of comfort, or by inducing boredom and aversion [57], which
is why these elements should be emphasized during the design of POSs.

In recent years, city planners have expended much effort to create a pleasant residential
environment, to regenerate POSs, and to improve the living conditions in the LHEs throughout
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post-socialist countries [7,61–63]. Yet, even though most POSs within inherited LHEs in Serbia are
dilapidated, except for partial interventions, the urban regeneration practice in Serbia concerning
POSs is completely neglected. This indicates that regeneration of POSs in inherited LHEs in Serbia
while covering the aforementioned various aspects of quality that can meet the fluctuating long-term
demands of the residents is one of the biggest challenges of urban planning. Improving POSs can
improve the actual living conditions in LHEs while infusing a sense of hope and a better image in
the eyes of the residents and the outside world [38]. Therefore, it is particularly important to prevent
further negative tendencies of the development of POSs within LHEs and to devise development
guidelines for their urban regeneration towards sustainability.

3. Methodology

3.1. Methods

The methodology used in this study was based on the use of the empirical method, analysis,
synthesis, and case study, since the main goal of this exploratory study was to determine and define a
comprehensive set of measures and activities for long-term improvement of POSs in inherited LHEs in
post-socialist countries in keeping with the current tendencies of urban and design and the needs of
residents. Both qualitative and quantitative methods were used in this study. Data collection included
national and local statistics, official planning, and legislative documents. Quantitative methods were
used for the analysis of individual cases.

The literature review is used to provide the post-socialist context of the urban development of
LHEs, to provide insight into the transformation of POSs within inherited LHEs in former socialist
countries and Serbia, and to identify the criteria of POS quality in modern urban design approaches.
In order to perform a detailed study of characteristics, problems, and intensity of deprivation, the typical
socialist POSs in LHEs in the wide central and outskirt location of the city of Nis were chosen. For that
purpose, the paper analyzed the current state of POSs in two representative areas within LHEs using an
empirical study based on (1) literature review, (2) practical experience with the areas under observation
and collected empirical data on the POSs, and (3) a survey of the residents of LHEs, whose opinions
and needs are crucial for POS regeneration. Data collection for the investigation of selected POSs relied
also on local statistical data, official planning documents, and the current laws.

For identification and evaluation of characteristics and types of represented problems and level
of deprivation of POSs within LHEs in Nis, spatial and functional, psychosocial, environmental,
and visual and aesthetic criteria were established, forming an all-encompassing values system for
the human values of POSs, which is presented in Table 1. The selection of the criteria was based on
several previous studies [45–49], which are incorporated in the methodology for the identification
and evaluation of characteristics and problems of POSs. This methodology was first developed by
Bogdanović [13] to evaluate the POSs in inherited LHEs and was further applied in this paper to best
suit the purpose of this research. This paper relies on the idea that the good quality of POSs can be
achieved if the residents of LHEs are satisfied, which is attainable through an integrated application of
the criteria stated above. Each of these quality criteria was first analyzed according to the researcher’s
observations and the survey conducted on LHE residents and then used to evaluate the current state
of POSs and proposed development guidelines. Since the issue of perceiving the satisfaction of POS
residents is very complex, this research did not cover all issues that can be considered relevant for
residents’ satisfaction with POS, but those that are of the greatest importance for most residents’
perception of the quality of POS in the immediate of their living environment. Table 1 provides
a wide multidimensional foundation of POS quality aspects, which are evaluated through specific
indicators developed based on comprehensive theoretical research. The evaluation relies on the
proposed three-point scale with the following symbols: *, **, and ***. The symbol * denotes insufficient
or the absence of the given POS quality aspect, symbol ** indicates that the analyzed POS quality
aspects are present but insufficiently prominent, symbol *** indicates a considerable presence of the
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analyzed POS quality aspect. These key quality aspects of POSs in Table 1 were also used to define a
comprehensive set of improvement measures of POSs towards sustainability.

The main determinants of the psychosocial criterion of quality comprise safety, privacy and
territoriality, social interaction, and good neighborly relations. Safety contains the following indicators:
lighting; visibility and possibility of POS control from apartments, with clear space boundaries;
separation of pedestrian and motor vehicle traffic; the presence of antisocial behavior; parking in
POSs; urban design quality; and maintenance of POSs. The following indicators monitor privacy
and territoriality: public/private delineation; personalization of space through the creativity of the
residents; sufficient space for peace, harmony, and noise protection; protection from unwanted looks;
a sense of security; adequate space size. Social interaction and good neighborly relations are deemed
favorable depending on the following indicators: good communication among neighbors; gathering
of neighbors; equipment of spaces for meetings, joint activities, and games [59,64]. Evaluation is
especially positive when the following indicators are present: residents desire to spend time in POSs
and frequency of use; residents’ participation in POS spatial organization and maintenance [65,66],
whereby the development of collective urban gardens is particularly prominent, through which they
revitalize social ties and a sense of community on a local level [67].

Table 1. A methodology for the identification and evaluation of characteristics and problems of public
open spaces (POSs) in chosen areas. Source: Bogdanovic [13].

KEY ASPECTS SPECIFIC INDICATORS

USABILITY, DIVERSITY, AND
ACCESSIBILITY

KA1

KA1.1—Accessibility

KA1.2—Multifunctionality and options for various types of activities

KA1.3—Urban design

KA1.4—Compatibility with the needs of the residents

KA1.5—Ease of access from the apartment buildings

KA1.6—Visibility

KA1.7—Public/private delineation

KA1.8—Availability of content for different age groups of the residents

KA1.9—Size of POSs

KA1.10—Maintenance of POSs

URBAN DESIGN
KA2

KA2.1—Urban equipment

KA2.2—Landscaping

KA2.3—Materialization

KA2.4—Variability and flexibility

HEALTH AND COMFORT
KA3

KA3.1—Favorable microclimate

KA3.2—Minimization of motor vehicle traffic

SAFETY
KA4

KA4.1—Lighting

KA4.2—Visibility, the possibility of control, and clear boundaries of the space

KA4.3—Separation of pedestrian and motor vehicle traffic

KA4.4—Antisocial behavior

KA4.5—Urban design

KA4.6—Maintenance of POSs

KA4.7—Parking in POSs

PRIVACY AND TERRITORIALITY
KA5

KA5.1—Public/private delineation

KA5.2—Personalization of space through the creativity of the residents

KA5.3—Sufficient space for peace, harmony, and noise protection

KA5.4—Adequate space size

KA5.5—Protection from unwanted looks

KA5.6—Sense of security and safety

KA5.7—Activity schedule, conflicts

SOCIAL INTERACTION AND
GOOD-NEIGHBORLY RELATIONS

KA6

KA6.1—Spaces equipped for gatherings, meetings, joint activities, and games

KA6.2—Communication with the neighbors

KA6.3—Frequency of using POSs

KA6.4—Structure of users—different age groups of the residents

KA6.5—Participation of the residents in the spatial organization and
maintenance of POS

VISUAL AND ESTHETIC COMFORT
KA7

KA7.1—Urban design

KA7.2—Spatial and ambient integrity and attractiveness of the space

KA7.3—Variety of content

KA7.4—Presence of natural elements

KA7.5—Anthropometric suitability

MAINTENANCE
KA8

KA8.1—Scheduled maintenance

KA8.2—Adaptation to the fluctuating demands of the residents
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Visual and aesthetic comfort is analyzed through the general impression of the space, i.e., whether
it provokes a sense of comfort or appears unattractive or unsafe to the residents, using the following
indicators: quality of urban design, spatial and ambient integrity and attractiveness of the space,
a variety of content, the presence of natural elements, and anthropometric suitability [44]. Finally,
the study considers the aspect of maintenance and management, since only properly maintained POSs
can be sustainable and fulfill multiple quality criteria in terms of the quality of life.

Detailed identification of the current state of POSs was conducted using direct field observation in
April 2017. The survey of LHEs residents involved a questionnaire, which can be seen in Appendix A
(Figure A1). It was developed according to the methodology for scientific surveys, using interviews
and fill-in questionnaires during April 2017. The selection of respondents was based on a random
sample of residents, while the survey sample included 70 respondents for each of the two areas,
which depended on the residents’ willingness to participate in the survey. The survey was conducted
by examining residents of different ages, according to the following categories: a. children up to
18 years, b. 18–45 years, c. 45–65 years, d. over 65 years. A total of 140 residents were surveyed to
determine their opinions on the spatial and functional, psychosocial, environmental, technological
and organizational, and visual and aesthetic properties of POSs. One objective was to determine
how frequently residents use POSs, in what types of POSs they spend most of their time, and why
they use POSs. Regarding the psychosocial indicators, the residents were asked about their sense of
safety, their relations with other users of the spaces, their interaction with their neighbors, and the
willingness of spending time in POSs. The survey also encompassed the general evaluation of the
current state of POSs, environmental comfort, and the visual and aesthetic perception of the residents.
It was particularly important to identify the following indicators: residents’ willingness to participate
in POS regeneration; their participation in POS maintenance; their readiness to initiate regeneration;
and in particular the identification of the key issues they had observed and of their needs, demands,
and suggestions for improvement (Figure A1, Appendix A). Based on observation, residents’ survey
and case study characteristics and problems of POSs were identified, compared, and synthesized and
the level of POSs deprivation was defined and is presented in Table 2.

Priority development goals for POS regeneration were established based on the identified problems
in the case study and information about residents’ needs and demands regarding POSs improvement
obtained in residents’ survey. The case study and defined development goals were finally used
to set out the comprehensive set of development measures, sub-measures, and activities for POS
regeneration towards sustainability. To examine the possibility of applying a defined set of measures
in the current conditions in Nis, the planning documentation and the current financial, managerial,
and organizational framework at the local level were analyzed and the development preconditions
and guidelines for the implementation of the proposed set of measures were derived.

3.2. Areas of Study

The reason for selecting the chosen areas of study was linked to the key research questions. In this
research, key features to guide the selection were the spatial and functional organization of POSs and
location within the city of Nis as representative of the post-socialist city with inherited LHEs (Figure 1).
The choice of research areas was also based on preliminary fieldwork and document analysis. We have
chosen two representative areas within inherited LHEs for detailed analysis, based on previously
defined criteria: 1. areas have a similar type of functional organization, morphology and architectural
characteristics and period of development; 2. areas have a different disposition in the structure of the
urban matrix of the city of Nis, namely the first is located in the wider city center, and the second is
located on the outskirts of the city; 3. within the areas at least one rooftop extension and construction
of a new residential building are present. In choosing the areas to compare it with, the logic of extreme
cases has been applied [12]. It was based on the assumption that if various problems and a high level of
devastation exist in extremes, it, will exist in all in-between cases—POSs in inherited LHEs at the local
level (Figure 1). In this initial research, the basic idea was to investigate potentials for improvement of
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POSs in inherited LHEs in the immediate residential environment, to contextually frame the results of
the study. Our findings are supposed to provide an adequate platform for further research that will
consider not only that type of POSs but also the POS of residential complexes and zones.Sustainability 2020, 12, x FOR PEER REVIEW 9 of 28 
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4. Case Studies of Selected Large Housing Estates in Niš

4.1. Niš—Urban Design Brief

With a population of approximately 258,000 [68], the city of Niš is the second-largest city in Serbia
and a post-socialist city. It is considered as an above-average developed city within Serbia. Regardless,
Niš is going through a difficult period of recession and adverse economic circumstances, resulting from
multiple sociopolitical and other changes at the turn of the 21st century. City development depends
increasingly less on the country’s economic status, and the consequences are noticeable among the
considerable differences between the level of development of the capital and other Serbian cities.
Due to significant changes during the 1990s, Niš, a mighty industrial center in the socialist period,
was faced with the following adversities: restructuring of state-owned companies, substantial drop in
production, and increased poverty due to dissolution and closure of state-owned companies. Besides,
the urban matrix of Niš underwent several social and spatial changes. These changes also affected
the state of LHEs, which comprise 30% of the housing stock in Niš [69], so their current state poses a
serious problem. The negative effects of the said changes also include dilapidated POSs within LHEs
in Niš, which manifest unfavorably on quality of life.

The trends of LHE construction in Niš are similar to other former socialist cities, where urban
planning was an important instrument for the dissemination of the socialist ideology [70], but also
a response to the population rise after up to 1990. In response to the newly emerging housing
demand, the state favored the construction of LHEs on the outskirts of cities, often in the vicinity of
industrial buildings, which led to a substantial expansion of the built environment in Niš. One in every
five apartment buildings was erected before 1960 [69], while the most extensive housing construction
occurred between 1971 and 1981. The construction was financed from municipal and city funds,
which were in turn financed from “contributions” by state-owned companies. The development land
as well as the major portions of the housing stock were state-owned, while the city public utility
companies were in charge of maintaining the apartment buildings and the POSs.

Similar to other Serbian cities, the LHEs in Niš were also comprehensively planned following
the general urban plans and detailed plans for specific parts of the city. Entire residential parts of the
city were developed for as many as 5000 to 10,000 residents. The most frequently used construction

https://geosrbija.rs/
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system was the open free blocks system, dominated by buildings with the GF+3 to GF+4 number
of floors. The idea was to develop POSs between buildings to provide the residents with spaces for
socializing and gathering and with a safe environment for children to play [71,72]. Many of these spaces
represented the architectural qualities of the modernism of the second half of the 20th century [63].
However, it was most frequently the case that after the buildings had been constructed, there was not
enough money for adequate equipment of POS. Consequently, many POSs became half-empty and
unusable, which are their major challenges [13]. The formal revocation of ground rent, accompanied
by the constant saving of resources, and the subsequent collapse of large construction companies due
to economic crisis negatively affected the quality and state of POSs [40].

After 1990 and a series of socioeconomic, political, and institutional changes, over 98% of
apartments in Niš became privately owned. One of the goals of privatization was to better manage
and more efficiently maintain and renovate multistory buildings, a goal that remained unattainable
even a decade after privatization. The high degree of poverty throughout the country contributed
to the fact that the assets from the city, municipal, or state budgets allocated toward the state-owned
companies (such as the public utility companies (PUCs) “Medijana” and “Gorica” in Niš) were never
quite sufficient for preventive maintenance of POSs.

All of the above was reflected in the modality of POS transformations in the LHEs in the post-
socialist period Nis. The types of transformations that have developed under the influence of economic,
political, and spatial changes have been identified and considered in selected areas, and are assumed
to be characteristic of other POS in inherited LHEs in Nis.

4.2. Case Study 1

This research area (A1) includes two housing blocks in the Krivi Vir residential area in the City
Municipality of Medijana in Niš and it is presented in Figure 2. Krivi Vir residential area is the LHE
with approximately 13,000 inhabitants. The housing blocks cover a surface area of 5.4 ha. The research
area represents a variant configuration of blocks with the degraded linear shape of labels formed by an
assembly of scattered-type units, designed as frame groupings. The LHE was built in the 1980s and it
is a typical example of the large-scale housing estates of the time.

The number of floors ranges from GF+5 to GF+10, with most buildings having rooftop extension
units. In the area, there is also one restaurant and in the central part, a new residential building was
constructed in 2017. The arrangement of the blocks reveals that their spatial organization is based
on the principles of centrality and openness, which allows for the diversity of the POS configuration.
Despite its potential in terms of spatial organization, size, and green open spaces, the area is an example
of the considerably low quality of POSs. The equipment and usability of these spaces are modest,
and the entire area is very poorly maintained, which is noticeable from the lacking or outdated urban
equipment, few unusable playgrounds, dilapidated sporting grounds, and disorderly green spaces.
Pedestrian paths are made of low-quality materials, which also applies to the sporting grounds and
playgrounds. Dilapidation of POSs was also caused by rooftop extensions of apartment buildings
and especially after the construction of a new building in a place where a public open space used
to be, as they indirectly decreased the surface area of open and green spaces per resident through a
dramatic upsurge of residents in the block. Simultaneously, there is an even more prominent issue of
high-frequency parking on green surfaces and sidewalks (Figure 2). The low quality of POS has been
noticed by the residents who participated in the survey. Only 21.84% used open spaces in front of
their apartment buildings for everyday leisure, which suggests low usage. The survey also established
that children were the majority of POS users (41.38%), whereas other age groups were fairly equally
distributed. The data indicate that the residents were dissatisfied with the current state of POSs or that
they have not developed a habit of spending time in open spaces, as suggested by their evaluation
of the current state of POSs (56% thought that POSs were grossly neglected). The survey further
determined that the residents gave the highest value to the POS activities of socializing with the
neighbors (23.98%) and relaxing (22.81%).
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Environmental comfort of POSs is at a low level, as identified in Table 2 and stated by 74.71% of the
residents. The reasons varied and included disorganized waste disposal areas, irregular maintenance
of hygiene, and unmaintained green spaces—as confirmed by the survey: 50.98% of the residents
thought that there were not enough green spaces and 81.25% were very dissatisfied with how they
were maintained. Even though POS maintenance and regeneration are the duty of PUCs “Medijana”
and “Gorica”, the area has seen little activity from these companies. Maintenance of hygiene, green
spaces, and street furniture is at a very low level. The reasons for reduced environmental comfort
should also be sought in the construction of the new apartment building: a previously vacant space,
which could have been converted into a mini park for the residents, was put to more profitable use.
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The POSs in the area were considered unsafe according to both the author’s and the residents’
opinion (62.5%). According to 52.83% of the residents, the chief reason was poor lighting, whereas 22.64%
believed that vandalism was the main cause, which was confirmed by a field observation—broken
benches, sports equipment, and playground sets (Figure 2, Table 2). The residents believed they did not
have enough privacy in the area, which coincided with the author’s observation (Table 2). According
to the survey, only 36% of the residents interacted with other residents while using POS. Likewise, 64%
thought that the area lacked properly organized spaces for interaction with neighbors, which is one
of the key issues. Aesthetically, 80.46% of the residents considered open spaces unattractive, which,
together with other issues, caused the low frequency of POS use.

Despite the dissatisfaction with the current state of POSs, 71.26% stated that they had never
participated in POS maintenance, indicating a low level of self-organization. There were occasional
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instances of modest personalization, but these generally involved setting poor tables and chairs.
Two core issues are causing the inefficient management and maintenance of POSs: (1) deficient
legislation and (2) inefficient enforcement of laws due to deficient by-laws and institutional support.
Furthermore, there is an evident confusion as to who is in charge of POS maintenance, since the
authority is practically passed on to the owners of apartments in multistory buildings, even though
they only own the land on which the building was erected, while the spaces surrounding the building
are owned by the local self-government. It is somewhat encouraging that only 6.3% were prepared to
participate financially in the regeneration, owing to the generally lowered social and economic status
of the citizens of Niš. As many as 62.07% of the residents believed that a regeneration program should
be initiated by both the residents and the professionals. It is devastating that 50.57% did not think
that their suggestions regarding POS regeneration would be acknowledged, which highlights how
important it is to promote the participative approach and how crucial it is for the local authorities to
trust the residents through the instruments listed in the proposed set of regeneration measures.

4.3. Case Study 2

This research area (A2) is situated in the Durlan residential area in the City Municipality of Pantelej
and it is presented in Figure 3. This housing area was developed on the outskirts of Niš in the 1970s
and is dominated by single-family houses. The chosen research consists of five blocks with high rise
housing built in the 1970s as a monofunctional housing area (the number of floors in the buildings is
GF+4 and GF+4+(Lo). The construction of the housing blocks was induced by a surge of new residents
migrating from rural areas during the period of the postwar industrial bloom, indicating that the
housing was intended for the working class. The observed area covers a surface of 8.4 ha.
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Despite the great potential in terms of spatial organization, size, and green spaces, the POSs in this
area are of inferior quality. The equipment of the POSs is very modest and devastated and the entire
area is poorly maintained. This is evident from the lack of urban equipment or the visible wear of the
existing one, few playgrounds completely out of use, neglected sporting grounds, and disorderly green
spaces. Pedestrian paths are damaged and there are a lot of holes present. After the rooftop extensions
on most of the buildings, the area saw a population surge and the overburdening of existing POSs.
Simultaneously, there was an even more prominent issue of reduced parking space and consequent
high-frequency parking on green surfaces (Table 2). Therefore, the usability of POSs is very low, as it
has been confirmed by the residents participating in the survey.

Waste disposal units are not well-organized and are situated within the POSs (Figure 3). Hygiene
is at a very low level as a result of littering outside the dumpsters by the residents themselves and
of irregular or belated waste collection by the designated public utility company. This negatively
affects the ecological comfort, on which as many as 84.51% of the residents agreed, while 87% thought
that there are were green spaces but that their maintenance was inadequate. Even though one of the
development goals stated in the City of Nis Development Strategy [73] was to expand and develop
public and green open spaces, in this area it has not been the case. One of the priorities of this strategy
is the Program of Inter-block Green Space Organization, which is implemented by PUC “Gorica”, and it
has proven inefficient primarily due to a lack of funds from the city budget for its implementation.

This research area is situated in the residential part of the city built in the period of flourishing
Niš industry giants when apartments were given to their employees. The drawbacks of privatization
were especially prominent in their case. The residents who lost their job due to the dissolution of the
large industries in which they worked were now the owners of the apartments, without the option of
investing in POS maintenance. It is devastating to learn that only 33.8% of the residents participated in
POS maintenance and that only 9.58% were interested in participating in a future POS regeneration
program. As many as 52.06% of the residents thought that a regeneration program should be initiated
by both the residents and the professionals. It is concerning that as few as 50.57% expressed disbelief
that their suggestions regarding POS regeneration would be acknowledged during the development of
a POS regeneration program. Similar to Area 1, it is of paramount importance for the local authorities
to promote the participative approach and to expand efforts to educate them.

5. Discussion

Based on the observation, interviews of residents of selected areas, and case studies, and according
to the baseline criteria given in Table 1, the evaluation of characteristics and problems of POSs in
selected study areas A1 and A2 were performed. Further, after the evaluation of present problems,
a comparative analysis of characteristics, problems, and assessment of the degree of deprivation of the
analyzed POSs was executed, which is presented in Table 2. Conducting such comparative problem
analysis, as well as considering the opinion of tenants on desirable modalities of POS improvement
served as a basis for defining development goals of POS regeneration in the direction of sustainability.

As the analysis shows, the selected representative areas in Niš have revealed a high level of
functional, social, aesthetic, and environmental degradation, and a consequent degradation of the
quality of life. This is all in sharp contrast with the increasing importance of the city’s development
land and the improvement of POS quality, which should be prioritized at the local level.

This study has revealed a high level of neglect and disorganization of POSs and outdated or
demolished urban equipment in both analyzed areas. POSs in Area 2 were the most degraded and
contained almost no usable POSs due to flawed design and construction and due to an absence of
any kind of investment in their maintenance. In contrast, Area 1 POSs were better designed and
constructed, but they have also become impersonal and chaotic owing to improper maintenance and
management. Most POSs are impersonal, monotonous, and disorganized, which in turn makes them
confusingly uniform and unattractive for the residents to use them as presented in Table 2.
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The analyzed areas do contain spaces for various categories of residents, but they are seriously
underequipped. Gathering spaces were modestly designed and built, while the many years of poor
maintenance and almost no investment have led to their continuous degradation. Urban equipment,
where there is any, is damaged, demolished, and below the minimum quantitative and qualitative
requirements. Residents are thus deprived of spaces for relaxing, gathering, and socializing with
their neighbors, which leads to social alienation. The lack of POSs for the gathering of youth often
involves inappropriate behavior of young people, which causes the residents from other age groups
to feel unsafe. This study has also shown that children’s playgrounds are neglected, with broken
urban equipment or with cars parked on top of them, and that they do not ensure the proper amount
of safety (Table 2). Both analyzed areas displayed a lack of parking spaces and the illegitimate
repurposing of POSs for parking, with the issue being more pronounced in Area 2. This is due to the
inadequate management of stationary traffic as well as the disrupted system of values in terms of the
‘low culture of parking’, which is more than evident in the cars parked in green spaces, playgrounds,
and gathering spaces.

Table 2. Comparative evaluation of the characteristics and problems of POSs in research areas A1 and
A2. Source: Bogdanovic [13].

KEY ASPECTS SPECIFIC INDICATORS A1 A2

KA1

KA1.1 ** *

KA1.2 ** *

KA1.3 * *

KA1.4 * *

KA1.5 ** **

KA1.6 ** **

KA1.7 * *

KA1.8 ** *

KA1.9 ** **

KA1.10 * *

KA2

KA2.1 * *

KA2.2 * *

KA2.3 * *

KA2.4 * *

KA3
KA3.1 * *

KA3.2 * *

KA4

KA4.1 * *

KA4.2 ** **

KA4.3 * *

KA4.4 * *

KA4.5 * *

KA4.6 * *

KA4.7 * *

KA5

KA5.1 * *

KA5.2 ** *

KA5.3 ** *

KA5.4 ** **

KA5.5 ** *

KA5.6 * *

KA5.7 ** **

KA6

KA6.1 * *

KA6.2 ** **

KA6.3 * *

KA6.4 ** *

KA6.5 ** *

KA7

KA7.1 * *

KA7.2 * *

KA7.3 * *

KA7.4 ** *

KA7.5 *** *

KA8
KA8.1 * *

KA8.2 * *

The symbol * denotes insufficient or the absence of the given POS quality aspect, symbol ** indicates that the
analyzed POS quality aspects are present but insufficiently prominent, symbol *** indicates a considerable presence
of the analyzed POS quality aspect.
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Analysis of the current state of the environmental capability of POSs indicated the presence of
unfavorable microclimate, low level of hygiene maintenance and neglect of POSs, lack of public waste
bins and inadequate distribution of waste disposal locations, and a lack of green spaces (Table 2).
The existing green spaces have been neglected, for which the responsibility is shared between the
residents themselves and the companies in charge of green space maintenance. In addition to threatening
the microclimate, these issues also affect the hygiene of the residential area, the residents’ health,
and the appearance of POSs, making them unattractive. Combined with the deficient landscaping
design, the disorganized, disorienting, and monotonous appearance creates an unpleasant atmosphere
for the residents.

Safety of POSs has diminished in both analyzed areas, especially in Area 2. It is reflected in
inadequate lighting and poor visibility, as well as in other objective and subjective factors, due to POS
anonymity, unattractiveness, neglect, and vandalism (Table 2). This study has found that the majority
of POSs in both areas are ridden with various types of antisocial behavior. Therefore, instead of
integrating the residents into their living spaces, these POSs often become hotspots of conflicts between
different age groups. The quality of neighborly relations in terms of gatherings and socialization varies,
whereby continual contacts between residents are relatively rare, primarily due to the state of POSs
(Table 2). In most POSs, privacy and territoriality are at a low level. Elements of POSs improvement
and residents’ personalization only include simple partial interventions.

POS degradation and considerably low quality are among other things caused by poor maintenance
systems and insufficient financial investment in POSs. They are also caused by the inherited
habits from the socialist period, unresolved ownership of the land, and unclearly defined authority
for maintenance. It should be emphasized that the residents who litter within POSs and who
generally lack a sense of responsibility for POS maintenance bear some degree of responsibility
for the hygienic and environmental state of POSs. This research has determined that even though
resident participation is considered a priority, the analysis of representative areas has shown that it
rarely occurs in practice. The reasons primarily include the lack of interest from local authorities
and housing companies/associations, but also by the residents themselves. The research has revealed
the unwillingness of the residents to participate in POS maintenance or their unawareness of having
every right to contribute to the organization of their housing environment. The residents also
expressed considerable doubt that their participation will contribute to the final decisions regarding
POS improvement.

Given the aforementioned problems, as well as interviews of tenants and consideration of
their needs and proposals related to the regeneration of POSs, the following development goals of
regeneration of POSs have been defined, which are similar for both analyzed areas: improvement of
functional values and creation of flexible and multipurpose free spaces for different age categories
of tenants, equipped with adequate urban equipment; application of the principles of modern urban
design in the direction of creating attractive environments for tenants; introduction of public-private
delineation; establishing standards for quality and maintenance of free spaces in the function of
improving environmental quality; improvement of maintenance and management systems and
modalities; solving parking problems; prevention of antisocial behavior and improvement of security;
encouraging the personalization of tenants and promoting good neighborly relations.

Based on the case studies and following the particularities of the defined goals, it was determined
that for a comprehensive treatment of the problem and fulfillment of the set goals, it is necessary to
define a comprehensive set of improvement measures, which have been grouped into the following
categories: spatial and functional (M1), environmental (M2), psychosocial (M3), visual and aesthetic
(M4), and technological and organizational (M5) as presented in Tables 3–5. The general idea of the
proposed set of regeneration measures is to transform and modernize POSs following the residents’
needs, whereby it is imperative to remodel the existing POSs by using the principles of diversity,
flexibility, and multifunctionality. For each of these categories of measures, key sub-measures have
been defined, relevant for solving the identified problems in the chosen areas A1 and A2.
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Within the spatial and functional measures (Table 3) the following key sub-measures have been
identified: 1. use of variable and flexible urban design compatible with all age groups, 2. possibility to
personalize POSs through flexible design, 3. improving parking spaces, 4. separation of pedestrian
and motor vehicle traffic. As presented in Table 3, proposed environmental measures are: 1. lighting,
ventilation, and thermal comfort; 2. reduction of urban noise; 3. planned landscaping; 4. use
of renewable, environmentally friendly, and safe materials for urban equipment and pavements;
5. positioning of parking spaces further away from POSs; 6. scheduled hygiene maintenance. A set
of possible activities have defined for each of the identified sub-measures, and it is expected that
after their application, regeneration of POSs in inherited LHEs could be possible. These activities are
presented in Tables 3–5.

Table 3. Possible spatial and functional and environmental measures, sub-measures, and activities
within the POS regeneration. Source: Bogdanovic [13].

MEASURES, SUB-MEASURES, AND ACTIVITIES

M
1

M1.1. Use of variable and flexible urban design compatible with all age groups

• Providing various types of POSs with as many natural elements as possible that will stimulate children’s play,
creativity, and imagination

• Providing public spaces for the residents, allowing them to engage in social, functional, and recreational activities
(active and passive recreation) without disrupting their privacy near the housing units

• Developing diverse physically and hygienically safe recreational spaces for different age groups
• Spatial organization for senior residents—peace
• Spatial organization for the gathering of youth
• Using large POSs for active recreation
• Spatial organization for children’s play
• Modern landscaping of POSs with designated spaces for parents to sit, monitor their children, and socialize
• Providing common areas for informal or formal games and gatherings
• Providing active spaces that offer flexibility for organized or spontaneous activities

M1.2. Encouraging possibility to personalize POSs through flexible design

• Designing a website for residents’ ideas about the personalization of POS
• Promoting community gardening

M1.3. Improving parking spaces

• Building above ground and underground garages
• Planning for new parking spaces over a portion of green spaces or the surrounding public land
• Introducing penalties for parking in POSs and green spaces

M1.4. Separation of pedestrian and motor vehicle traffic

• Improving the legibility of pedestrian paths within POSs
• Restricting public circulation through semi-public/semi-private spaces
• Enabling direct pedestrian access to the building entrance from POSs
• Forming a buffer zone between public walkways and housing units
• Providing clear and direct vehicle access and connection with the access streets

M
2

M2.1. Lighting, ventilation, and thermal comfort

• Planning for covered spaces, awnings, and pergolas, weather-adjustable if possible
• Using materials that have a cooling effect in the summer (additional green spaces)
• Planting more tall trees to create a natural surrounding and shade

M2.2. Reduction of urban noise

• Adjusting the position of recreational grounds and noisy activities to the building position
• Planning for isolated and more intimate spaces for private time or relaxation
• Prohibiting noisy activities during specified times of day and night

M2.3. Planned landscaping

• Adding green spaces
• Continuously maintaining green spaces
• Introducing penalties for littering on green spaces
• Introducing penalties for parking on green spaces
• Encouraging the development of community gardens

M2.4. Use of renewable, environmentally friendly, and safe materials for urban equipment and pavements

M2.5. The positioning of parking spaces further away from POSs

M2.6. Scheduled hygiene maintenance

• Organizing waste disposal locations within confined spaces outside POSs
• Organizing scheduled waste collection and cleaning of POSs and green spaces
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Further, within the psychosocial measures (Table 4), the following key sub-measures have been
defined: 1. improvement of safety and security for the residents; 2. design of a strategy for prevention
and elimination of antisocial behavior; 3. creation of defendable spaces with clear boundaries and
good visibility, and introduction of public/private delineation; 4. encouragement and strengthening of
a sense of community and comfort in POS. The key sub-measures within visual and aesthetic measures
is the achievement of visual and aesthetic comfort, as presented in Table 4.

Table 4. Possible psychosocial and visual and aesthetic measures, sub-measures, and activities within
the POS regeneration. Source: Bogdanovic [13].

MEASURES, SUB-MEASURES, AND ACTIVITIES

M
3

M3.1. Improvement of safety and security for the residents

• Greater possibility of POS surveillance; installing cameras
• Providing controlled access by clearly separating pedestrian from motor vehicle traffic and

through the legible and direct circulation
• Placing playgrounds closer to the apartment buildings to facilitate parental supervision
• Improving POS lighting
• Introducing scheduled hygiene maintenance
• Introducing scheduled urban equipment maintenance

M3.2. Design of a strategy for prevention and elimination of antisocial behavior

M3.3. Creation of defendable spaces with clear boundaries and good visibility, and
introduction of public/private sector delineation

• Introducing flexible boundaries between different categories of POSs to facilitate control,
supervision, and territoriality

• Spatially organizing vacant POSs to prevent them from becoming hotspots of
antisocial behavior

• Implementing attractive urban design to positively influence the residents and lower the
probability of vandalism

• Strengthening the sense of community and belonging through the promotion of participation
in POS maintenance, organization, and regeneration programs

• Improving the management and maintenance system

M3.4. Encouragement and strengthening of a sense of community and comfort in POS

• Designing common-area POSs that will invite residents and encourage them to spend time in
POSs—easily accessible spaces in well-suited locations enabling residents to relax and engage
in informal social interactions

• Socio-cultural entertainment—organizing spaces that stimulate group activities
• Digital base—creating virtual networks of the residential community—community profile,

invitations to other communities, digital surveillance, dissemination of information to
the neighbors

• Encouraging community gardening
• Stimulating competences between POSs in different blocks, neighborhoods, and complexes

M
4

M4.1. Achievement of visual and esthetic comfort

• Using modern principles of urban design to create more attractive spaces
• Introducing natural elements
• Introducing landscaping elements
• Maintaining spatial and ambient integrity
• Stimulating spatial diversity
• Creating spaces according to the measure of the man
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Finally, within the technological and organizational measures, the following key sub-measures
have been identified: 1. reorganization and modernization of the maintenance and management
system, 2. resolution of the ownership status, 3. facilitation of the establishment of residents’
association, 4. improvement of the cooperation between local authorities and residents’ associations,
5. encouragement of residents participation, 6. provision of financial instruments, as it can be seen in
Table 5.

Table 5. Possible technological and organizational measures, sub-measures, and activities within the
POS regeneration for Areas 1 and 2. Source: Bogdanovic [13].

MEASURES, SUB-MEASURES, AND ACTIVITIES

M
5

M5.1. Reorganization and modernization of the maintenance and management system

• Restructuring, modernizing, and strengthening the public utility companies “Medijana” and
“Gorica”, in charge of maintenance, and providing incentives for the founding of
private companies

• Spatially organizing POSs to facilitate maintenance
• Introducing scheduled maintenance after the regeneration to ensure the sustainability of the

implemented measures
• Supervising POS usage and the application of principles of successful urban design; it would be

beneficial to perform a study by mapping usage and activities and by asking the residents if they
are satisfied with how POSs were improved

M5.2. Resolution of the ownership status

• Enacting proper legislation to overcome the unresolved issues with the ownership of POSs

M5.3. Facilitation of the establishment of residents’ associations

• Organizing training for resident participation
• Founding local offices to be in charge of the regeneration of POSs within LHEs in the city

municipalities of Medijana (Area 1) and Pantelej (Area 2)
• Encouraging long-term POS management and promotion of successful POSs in terms of spatial

organization and maintenance

M5.4. Improvement of the cooperation between local authorities and residents’ associations

• Allocating time for productive linking of the residents and the local authorities
• Providing multiple options for informal communication between the residents and the

local authorities
• Hiring personnel in charge of the LHEs and of supervising the regeneration program within the

local government bodies
• Transferring POS ownership from the local authorities to the residents’ associations and

volunteer organizations to develop community gardens

M5.5. Encouragement of resident participation

• Informing and educating the resident about the importance of improving the
residential environment

• Delegating intermediaries to participate in POS regeneration programs
• Organizing workshops and training
• Allowing different resident structures and groups to actively present their demands, issue

proposals for improvement, develop visions, and to participate in specific activities during the
implementation of planned POS regeneration measures

M5.6. Provision of financial instruments

• Allocating more funds from the local budget of the City of Niš
• Encouraging the involvement of private companies
• Receiving financial support from EU donations
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We expect that the implementation of the proposed set of measures, sub-measures, and activities
would restore the attractiveness of LHEs, humanize the residential environment, and promote the
fundamental living values of POSs, following the set quality criteria of POSs in Table 1. Concerning
the established quality criteria of POSs based on which the evaluation of selected POSs was performed,
the analysis showed that the primary key measures and sub-measures to improve usability, diversity,
and accessibility are: 1. use of variable and flexible urban design compatible with all age groups and
2. separation of pedestrian and motor vehicle traffic, as presented in Table 6.

Table 6. Correlation of key sub-measures and key aspects of quality of POSs within the POS regeneration
Source: authors.

KEY ASPECTS KEY SUB-MEASURES

KA1 M1.1; M1.4

KA2 M1.1; M4.1

KA3 M2.1; M2.3

KA4 M1.4; M3.1; M3.2

KA5 M1.2; M2.2

KA6 M1.2; M3.4

KA7 M2.3; M4.1

KA8 M5.1; M5.5
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Concerning the second quality criterion—urban design—primary key measures and sub-measures
are: 1. use of variable and flexible urban design compatible with all age groups and 2. achievement of
visual and aesthetic comfort. Concerning the health and comfort criteria, primary key measures and
sub-measures are: 1. lighting, ventilation, and thermal comfort and 2. landscape planning (Table 6).
The analysis showed that the primary key measures and sub-measures for treating the problems
with safety are: 1. separation of pedestrian and motor vehicle traffic, 2. improvement of safety and
security for the residents, and 3. design of a strategy for prevention and elimination of antisocial
behavior. In the aim of improving privacy and territoriality, the key measures and sub-measures are
the following: 1. encouraging possibility to personalize POSs through flexible design and 2. reduction
of urban noise. Concerning the social interaction and good neighborly relations factor, primary key
measures and sub-measures are: 1. encouraging possibility to personalize POSs through flexible
design and 2. encouragement and strengthening of a sense of community and comfort in POSs.
In the aim of visual and aesthetic comfort, primary key measures and sub-measures are. 1. planned
landscaping and 2. achievement of visual and aesthetic comfort. Finally, concerning the last quality
aspect—maintenance—key measures and sub-measures are: 1 reorganization and modernization of
the maintenance and management system and 2. encouragement of resident participation (Table 6).

For successful regeneration of POSs and realization of established quality aspects following the
residents’ needs and demands, simultaneous application of all the above measures is necessary, in the
direction of achieving the sustainability of POSs.

Given the high diversity of problems of POSs in the analyzed areas, as well as current local and
planning regulations, local actors in the field of maintenance and management of POS, the research
has revealed the causes of such a high level of degradation of POSs to be found among a variety of
factors: unplanned design of POSs in the construction phase; noninvestment in maintenance in the
socialist period, which continued in the post-socialist period; a general increase in antisocial behavior
in POSs; inefficient institutional and organizational frameworks for maintenance and management
after the privatization of buildings in inherited LHEs, the weak interest of political actors and local
authorities in improving POSs; modest economic opportunities for local authorities to improve POSs;
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noncompliance with participatory planning in our planning regulations; nonexistence of planning
and urban and housing policy and inadequate treatment of POS in laws, regulations, and standards.
Based on the above facts, it is conducted that it is not possible to apply the proposed measures in
the current local planning regulations and with the local organizational and economic circumstances
in Nis.

6. Conclusions

Concerning the first research aim—to investigate whether there is a relationship between the
transformation flows of POSs in inherited LHEs and degradation and what are the types of that
changes of POSs—the conducted research has indicated that this relationship exists in the following:
POSs in inherited LHEs changed during the post-socialist period following the transformations of
the LHEs within which they were built and under the influence of multiple spatial, socioeconomic,
and institutional changes. Partial interventions in LHEs are typical of post-socialist Serbia, which is
reflected in the treatment and the current state of POSs. One of the key findings of this study was
that all the aforementioned transformations negatively affected the state of POSs in inherited LHEs,
and the generalization of the findings refers to the lasting deterioration and the absence of basic human
values. Even though the proper management, maintenance, and improvement of the POSs inherited
LHEs and is well known, the present study showed fully opposite tendencies in the representative
examples of POSs within LHEs. Despite the extensive significance of POSs for the quality of life
of residents, a comparative analysis of two case studies of representative POSs in inherited LHEs
revealed the following: (1) in the socialist period, POSs were treated and designed without adherence
to any standard and with minimum expenditure; (2) spatial and functional, environmental, social,
and aesthetic values of POSs were degraded due to prolonged continuous neglect, both in terms of
planning and legislation and in terms of maintenance; (3) the trend of POS degradation is ongoing
and POSs are still characterized by a high degree of dilapidation. Generally, POSs represent the
unused potential of the LHEs, as they are often used as sites for new housing development, illegal car
parking, or household waste disposal, resulting in neglected, unsafe, and unattractive spaces. This
was corroborated by the observed frequency of POS utilization by the residents, which was fairly low.
All these issues add to the risk of increased reduction of the residents’ quality of life.

Concerning the second research aim—to invest whether it is possible to define development
measures for the regeneration of POSs towards sustainability through observation, survey,
and case study analysis—we can conclude that it is possible to define development measures for
POSs regeneration.

Concerning the second research aim—to investigate whether it is possible to define long-term
development measures for the regeneration of POSs and what the types of that measures are—we can
conclude that it is possible to define development measures for POSs regeneration.

The study indicated that it is necessary to move beyond the narrow interpretation and to adopt
a comprehensive viewpoint that can take into account the complexity of problems of POSs while
considering the institutional, social, and urban post-socialist transformations in the LHEs in which they
were built. The research conducted here has pointed out that the wide range of problems identified at
POSs and the high degree of their deprivation should be treated with comprehensive long-term measures.
Following that, the following categories of measures have been proposed: spatial and functional,
psychosocial, environmental, technological and organizational, and visual and aesthetic. Among
the proposed measures, the following are the most prominent: POS improvement towards creating
multipurpose spaces for different age groups of residents, application of the principles of modern
urban design adjusted to the limited financial resources, resolution of the parking issue, encouragement
of resident participation in POS organization and maintenance, promotion of community gardening,
prevention of antisocial behavior and safety improvements, increased POS hygiene to improve
environmental capability, improved maintenance and establishment of standards for quality and
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maintenance of POSs. The research has also indicated that only simultaneous implementation of this
established set of measures could enable a long-term regeneration of POSs towards sustainability.

Concerning the third research aim—whether in the current local planning regulations and
with the local organizational and economic circumstances in Nis it is possible to apply defined
regeneration measures, what are the restrictions for their implementation, and what are the development
requirements and guidelines for their efficient application—the research conducted here has indicated
that this relationship exists in the following: there are currently no adequate institutional, legislative,
and financial conditions to implement the proposed measures, primarily due to the outdated and
inadequate legislation regarding housing and POSs (including POSs within LHEs) and the current way
of treating POSs that prevails in our planning practice. In times of social and economic crisis in Serbia,
the undefined national housing policy targeting the improvement of POSs in inherited LHEs and the
lack of relevant standards and norms regarding the planned treatment of open spaces fundamentally
restrict the implementation of the proposed comprehensive set of measures. Restrictions also include the
insufficient institutional capacity to prepare and implement POS regeneration programs and projects,
and in particular the absence of a financial framework and subsidies to help their implementation.
Shaped by these circumstances, our research has indicated that a high degree of complexity of
requirements that must be met to determine the necessary set of development preconditions and
guidelines at the strategic and operational level, which would guide and enable conditions for effective
application of defined measures of POSs in inherited LHEs in Nis. Therefore, this research proposes
several institutional, organizational, and legal development prerequisites and guidelines as future
preconditions for the creation of planning and programming conditions for efficient implementation of
the proposed set of regeneration measures:

• Prerequisite 1—transformation of the institutional and organizational framework

The previous sections have shown that Niš has an unstable institutional framework, that there
are only partial interventions concerning POS regeneration, and that obstacles are preventing the
involvement of the civil and private sector. Possible guidelines for overcoming the mentioned obstacles
are: new POS organization and improvement policy, the establishment of a partnership approach,
and involvement of different entities in the planning, preparation, and implementation of the POS
regeneration program. A key priority for the implementation of the POS regeneration measures is the
expansion of institutional capacities. Since the local government has the preeminent authority to treat
POSs in LHEs, it should increase the responsibility, dedication, and engagement of relevant institutions
to increase their currently minimal interest and overcome the added financial issues and, in addition,
introduce additional sectors, which would handle strategic initiatives of POS development. Cadastral
surveys of POSs in LHEs and creating profiles of POSs in LHEs for the entire city is a possible and
significant instrument for implementing the set of regeneration measures, as it would provide insight
into the availability of POSs and serve as a basis for developing a strategy and a regeneration program
according to priorities and depending on the degree of dilapidation [13,65].

• Prerequisite 2—establishment of public–private partnerships

Under the conditions of a lasting economic crisis, the planned (in) activity regarding POS
regeneration and the serious limitations to implementing the set of regeneration measures are the
result of inefficient cooperation between various institutions, local authorities, and resident assemblies,
as well as a lack of private investment in the organization of POSs. Thus, a possible suitable instrument
for implementing the set of regeneration measures is to develop a better foundation for the establishment
of public–private partnerships. This instrument is aimed toward creating a basis for increasing the
diversity of ideas and the general potential in the planning regeneration measures, for communication
and cooperation between stakeholders, and a dynamic balance between public and private interest.
Additional measures include the diversification of necessary entities from the public and private sectors
and the civil society, as well as their joint efforts to become included in the EU programs and to receive
financial support.
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• Prerequisite 3—encouragement of resident participation

Given the low level of resident participation in the organization of POSs in Niš, as well as their
general lack of interest in participating in improvement programs, it is of paramount importance
to encourage them to participate. Possible instruments to encourage resident participation include
the following:

• Informing the residents about the specific activities to improve POSs, educating them and training
them to acquire the skills required for their participation;

• Promoting the attitude that all residents can participate in POSs regeneration/social inclusion
• Regeneration program transparency—providing the residents with clear information about the

potential of POSs and realistic changes and the requirements for their engagement;
• Facilitating a dialogue between the residents and relevant entities through consultations or

partnerships with direct residents’ involvement in decision-making;
• Organizing training for local authorities’ personnel who will coordinate the necessary activities in

the regeneration program and help include the residents in all stages of the program;
• Accepting and encouraging residents’ initiatives and encouraging the development of community

gardens, yard maintenance, joint POS management, and regeneration of vacant POSs;

• Prerequisite 4—provision of adequate financial instruments

Since only 2% of the local budget is currently allocated for sport and recreation, and only a portion
of it goes towards POS organization and maintenance, one of the most important instruments that
would allow the implementation of the set of regeneration measures is to increase the funding for POS
regeneration from the local budget. The key instrument for POS regeneration in Niš is to create the
possibility of receiving subsidies from the state authorities and EU funds. The most important measure
to obtain financial resources is to apply for donations from EU funds through various partnership
programs. That is why the key instrument for the implementation is to introduce public–private
partnerships to obtain the necessary funding. Special focus should be placed on encouraging private
companies to offer to finance, through proper regulatory measures.

• Prerequisite 5—redefinition of planning and urban and housing policy

The transformation of the socialist political and social order and the privatization of the bulk
of the public housing stock were accompanied by a general disregard for urban planning and a lack
of adequate urban and housing policy for inherited LHEs and the improvement of existing POSs.
Consequently, the considerable significance is the improvement of the POS planning system and the
introduction of an integrated approach to POS regeneration, which would involve a systematic and
comprehensive treatment and harmonization of planning documentation on different levels. It would
be equally important to initiate the regeneration programs as the priority of the Housing Strategy
of the City of Niš [74] and local development strategy, which would define a clear vision of POS
improvement in inherited LHEs as the primary strategic goal.

• Prerequisite 6—updates of laws, regulations, and standards

Since no laws are regulating POS organization in Niš and Serbia, there are also no explicit
regulations except for the municipal decisions that define “green and open spaces”. The organization,
planning, and regeneration of POSs is impossible without the existence of proper standards and norms
and possible instruments for implementing the set of regeneration measures include adopting general
quality indicators of POSs in inherited LHEs, whereby the most important are: (1) POS area per
capita according to the type of open space, (2) minimum requirements for equipping POS for different
categories of residents, and (3) area of green space per capita for everyday rest and recreation. To enable
the implementation of the set of regeneration measures, it is also important to establish the typology
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of POSs in inherited LHEs and quality aspects (according to Table 2), which would subsequently be
used to (1) identify the degree of dilapidation, (2) devise a basic regeneration plan according to the
priorities, and (3) steer the development of POSs according to the defined criteria of quality. Special
effort is needed for the establishment of a public/private space delineation with clearly prescribed
rights and obligations of owners, authorization for maintenance, and types of activities and with the
possibility of access.

This study was conducted on two representative study areas in LHEs in Niš inherited from the
socialist period, and the generalization of the study results on the course of degradation, problem
categories, and identified measures and activities can be used as a framework for a more comprehensive
examination of the possibilities of regenerating POSs in inherited LHEs for the city level, which would
include not only POSs in the immediate residential area but also other types of POSs in LHEs. Other
directions of more comprehensive future research might include (1) the identification of the current
state and degree of dilapidation of POSs in inherited LHEs at the local level, (2) the systematization of
identified POSs according to their degree of dilapidation, and (3) the determination of priority areas
requiring immediate interventions. This could be the basis for creating a long-term strategy for POS
regeneration towards LHEs’ sustainability in Niš. The development of institutional, organizational,
and legal guidelines that were elaborated could serve as future preconditions for the effective
implementation of the established set of regeneration measures, which could be applied in other
Serbian cities. This paper is initial research with a focus on the identification of improvement measures
and can be a starting point for creating regeneration strategies for POSs and identifying driving
forces for measures and activities implementation, which can be examined in some of the further
research. Furthermore, the established set of measures can serve as a basis for creating a model option
for improving POSs in other post-socialist countries with similar problems, socioeconomic contexts,
and planning, institutional, and legislative obstacles with prior consideration of their incorporation
into their planning documentation.
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