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Access to urban green spaces and environmental inequality
in post-socialist cities
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Abstract
Access to urban green spaces and environmental inequalities are increasingly on the agenda in contemporary
cities due to increasing density of people, widening social inequalities, and limited access to Urban Green
Spaces (UGS). This is even so in post-socialist cities where recent urban sprawl and suburbanisation could be
strongly linked to the scarcity of adequate green spaces in the inner-parts of cities. This paper examines the
provision and accessibility of public green spaces in Debrecen, a second tier city in post-socialist Hungary,
with applying a walking distance approach. Using GIS technology and socio-demographic data of residents the
study assesses the availability and accessibility of green spaces in the city, and their social equity. According
to research results the geographical distribution of UGS is very uneven in the city, some neighbourhoods
lack public green spaces, while others are well-supplied. This is partly due to the natural environment and
the post-WWII development of the city. Research findings show that the quality of residential green spaces
is generally poor or very poor. Research also confirmed the widening environmental inequalities within the
local society. New upmarket residential areas, where the wealthiest section of population reside are rich in
high-quality (private) green spaces. Other lower-status neighbourhoods, including some of the socialist housing estates, suffer from the lack of good quality green spaces. Authors argue that environmental justice should
be a core concept of city-planning considering not only the officially designated public green spaces, but also
other forms of urban green (institutional, private etc.).
Keywords: urban green spaces, post-socialist city, accessibility, residential well-being, environmental
inequality, environmental justice, fixed walking distance.
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Introduction
Urbanisation has been witnessing an unprecedented growth rate over the last decades. According to the United Nations (2018), 55 per
cent of the global population live in cities today, and urban ratio is expected to increase to
68 per cent by 2050 (UN 2018). (Over)urbanisation creates many problems due to increasing
density of people, widening social inequalities,
limited access to public amenities, and rela-

tive disregard for environmental aspects which
altogether threaten the liveability of cities. According to the WHO (2017), green spaces and
other nature-based solutions offer innovative
approaches to increase the quality of urban settings, enhance local resilience, promote sustainable lifestyles, and improve both the health
and the social well-being of residents.
Urban green spaces (UGS) comprise different types of vegetated spaces in urban areas,
both natural and semi-natural, irrespective of
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their size, ownership and function. The most
typical forms are forests, public parks and gardens, institutional green spaces, playgrounds,
sport fields, street trees, nature conservation
areas, garden walls, cemeteries, but also community and private gardens (Saelens, B.E.
and Handy, S.L. 2008; Wolch, J.R. et al. 2014;
Cvejić, R. et al. 2015). The magnitude of the
positive environmental effects and the complexity of the ecosystem services provided
by urban green spaces are highly influenced
by their physical parameters (e.g. the size of
the area, the dominant vegetation type), their
basic functions (street trees, playgrounds, etc.)
and geographical location within cities.
When considering the relevance of urban
green for human well-being we should take
into account both environmental and social
effects. A growing body of literature suggests
that UGS positively contribute to healthy environment in urban areas by improving air quality and reducing the urban heat island effect
(Yang, P. et al. 2016; Yu, Z. et al. 2018; Aram,
F. et al. 2019). Green spaces absorb a significant amount of hazardous substances from the
air as leaves act as a kind of natural filter. A
United States study, as cited by Cicea, C. and
Pîrlogea, C. (2011), estimated that dust levels
in an urban park in the State of Georgia were
60 per cent lower than outside the park. In addition, urban green spaces (primarily parks)
contribute to the reduction of sound emission
generated by road traffic (Brambilla, G. et al.
2013; Hong, J.Y. and Jeon, J.Y. 2013). UGS also
have an important ecological role (Li, H. et al.
2015), as they contribute to biodiversity preservation by providing habitats for great number of plants and animals (Threlfall, C.G.
et al. 2017; Lv, Z. et al. 2019).
In addition, one of the most important
ecosystem services of urban green spaces is
that they provide recreational opportunities
for residents, and facilitate social interaction
and cohesion (Vargas-Hernández, J.G. et al.
2018; Biedenweg, K. et al. 2019; Iraegui, E.
et al. 2020). In our (over)urbanised world, the
regular use of urban green spaces stimulates
cognitive, emotional, and psycho-sociological
benefits, contributing to the reduction of con-

stant stress and mental tiredness and the improvement of attention and memory (Ulrich,
R.S. et al. 1991; Hartig, T. et al. 2003; Berto, R.
2005; Berman, M.G. et al. 2008; Hedblom, M.
et al. 2019). Some urban green spaces, primarily parks, provide not only aesthetic experience but also allow people to participate in
sports and other physical activities, children
to use playgrounds, and older people to relax. A large body of literature has highlighted
the positive effects of green spaces for mental and physical health conditions (BedimoRung, A.L. et al. 2005; Cohen, D.A. et al. 2007;
Kaczynski, A.T. and Henderson, K.A. 2007),
enforcing healthy living and reducing the rate
of chronic diseases and mortality (Wolch, J.R.
et al. 2014). By the beginning of the 21st century, the ecosystem services provided by UGS
have become an extremely significant factor
in the liveability of cities (McCormack, G.R.
et al. 2010; De Valck, J. et al. 2016; Larson,
C.L. et al. 2018; Lu, Y. 2019) and a cornerstone
of current urban planning debates (Haaland,
C. and van den Bosch, C.K. 2015; Littke, H.
2015; Anguluri, R. and Narayanan, P. 2017).
Obviously, not every type of green space is
capable of providing the above services and
functions in a complex way, or even partially
(Mexia, T. et al. 2018). For example, street trees
are primarily responsible for providing shade
and filtering air pollution and sound generated by road traffic but are less suitable for providing recreational opportunities, and a grasscovered green space is less effective at reducing the urban heat island effect than a forest.
Planners strive to ensure urban green spaces
that are capable of providing complex ecosystem services (Bolund, P. and Hunhammar, S.
1999; Xu, L. et al. 2016; Chang, J. et al. 2017).
Access to urban green is a key question
when it comes residential well-being all over
the world and it is even so in former statesocialist countries. New housing construction
during state-socialism concentrated predominantly in high-rise housing estates on empty
spaces within city limits maintaining a compact urban form as opposed to capitalist cities
(Sýkora, L. 2009). However, in the 1970s and
80s during the mass-production of uniform
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pre-fab dwellings little attention was paid to
the proper provision of infrastructure and services, including green spaces (Benkő, M. 2016).
After 1990 post-socialist urban transition could
be characterized by dynamic changes of urban spatial structure. The compact physical
morphology of former socialist cities started
to vanish quickly due to urban sprawl (Bičík,
I. and Jeleček, L. 2009; Tammaru, T. et al. 2009;
Slaev, A.D. et al. 2018; Kovács, Z. et al. 2019).
Urban sprawl has been enabled by several
factors, including the privatization of land,
the decentralisation of planning rights, the
increasing car ownership and the growing desire of people to live in single-family homes at
peri-urban locations (Szemző, H. and Tosics,
I. 2005; Pichler-Milanović, N. et al. 2008).
However, as recent findings of Koprowska,
K. et al. (2020) demonstrated urban sprawl
in post-socialist cities could also be strongly
linked to the scarcity of adequate green spaces
in the inner-parts of cities. Hence, if post-socialist cities want to successfully cope with urban sprawl, planners and city administrators
should pay more attention to the development
of urban green spaces.
The aim of this paper is to examine the accessibility of public green spaces in Debrecen,
the second largest city in Hungary with over
200 thousand inhabitants, by employing a
walking distance approach. The main aim is
to analyse the availability and accessibility
of the city’s public and other green spaces,
and to assess their social equity. The specific
objectives of the research are as follows:
Firstly, we want to define the UGS of the
city, with special attention to residential and
institutional green spaces that are not defined as ‘public green spaces’ by the Zoning
Plan of the city, although, regarding their
physical appearance and services they can be
considered equivalent to public green spaces.
Secondly, we would like to analyse the accessibility of urban green spaces (including
residential and institutional green spaces) by
the walking distance approach.
Thirdly, we aim to analyse the socio-economic and demographic profile of residents
living in the catchment areas of green spaces.
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Accessibility of urban green spaces:
a literature review
The importance of urban green spaces and
their accessibility has been widely recognised
by researchers, urban planners and decisionmakers (EC−UN-Habitat 2016; Poelman, H.
2016; Kolcsár, R.A. and Szilassi, P. 2017).
Next to the general access to urban green
spaces a growing body of literature investigates the question whether urban green is
equitably distributed in relation to socio-economic status of residents. Thus, the provision
of urban green is increasingly recognised as
an environmental justice issue which has
necessarily brought about the refinement of
methodology (Wolch, J.R. et al. 2014).
There are several approaches to measure
accessibility of urban green. One of the most
popular accessibility models is based upon
the fixed distance approach, which adopts
a fixed distance from assumed origins and
counts the number of destinations that can
be reached (Reyes, M. et al. 2014). To express
accessibility more adequately, it is necessary to transform walking time into walking
distance. For instance, Smoyer-Tomic, K.E.
et al. (2004), Hoffimann, E. et al. (2017), and
Wei, F. (2017) employed a walking distance
of 800 metres as the equivalent of 10 minutes
walking time. In contrast, Barbosa, O. et al.
(2007) adopted the recommendation of the
European Environment Agency (EEA) according to which green spaces should be accessible within 15 minutes walking time, and
applied walking distance thresholds of 300
and 900 metres. Moreover, the WHO recommends that green spaces should be located
within 5 minutes walking time, that is, within
a walking distance of 300 metres (WHO 2017).
The same distance appears in the
Accessible Natural Green Space Standard
(ANGSt) being applied in the United
Kingdom. The ANGSt suggests that public
parks lying within a walking distance of
300 metres must have at least 2 hectares in
terms of area (the larger the park in terms of
area, the longer the walking distance can be)
(Balfour, R. and Allen, J. 2014). Similarly,
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Cömertler, S. (2017) investigated the green
infrastructure of European capital cities by
using an accessibility distance of 300 metres,
and Grunewald, K. et al. (2017) employed
two specific distances based on different
approaches: a straight-line distance of 300
metres and a path distance of 500 metres.
Boone, C.G. et al. (2009) used a walking distance of 400 metres to determine park accessibility when exploring environmental
justice in Baltimore, Maryland. Iraegui, E.
et al. (2020) argue that the size of green space
matters when measuring its capability to host
adult physical activity, therefore, they propose 5 hierarchical categories according to
the functional level, maximum walking distance and minimum size of UGS.
Chen, J. and Chang, Z. (2015) cited
the Hong Kong Planning Standards and
Guidelines published by the Hong Kong
Planning Department, which recommends
that local open spaces should be located
within a short walking distance from the
residents, preferably within a radius of
fewer than 500 metres. To investigate environmental justice in different geographical
environments, De Sousa Silva, C. et al. (2018)
chose two contrasting cities as case studies:
a post-communist city (Tartu, Estonia) and a
Mediterranean city (Faro, Portugal). When
outlining the buffer zone of those cities,
walking distances of 300 metres (i.e. a walking time of 4 minutes) and 500 metres (i.e.
a walking time of 7 minutes) were applied.
Schipperijn, J. et al. (2010) carried out a survey to obtain information on the relative importance of factors influencing park users in
Odense, Denmark, and they chose 600 metres
to be a reasonable accessibility distance.
Kaczynski, A.T. et al. (2009) investigated
how the number and the size of parks within
1,000 metres from residents’ homes as well
as distance to the closest park are associated
with moderate-to-strenuous physical activity. Similarly, Paquet, C. et al. (2013) used a
walking distance of 1,000 metres to examine
the accessibility of green spaces, and in their
opinion this distance equates to an estimated walking time of 12 minutes (at a walking

pace of approximately 5 km/h). Furthermore,
Lu, Y. (2018) applied a buffer zone with a
radius of 1,000 metres to reveal the connection between street greenery and physical
activity. In contrast, Dempsey, S. et al. (2018)
investigated the relationship between green
space accessibility and obesity in older people and chose 1,600 metres as a reasonable
walking distance (associated with a walking
time of 20 minutes). In their pioneering work
Wüstemann, H. et al. (2017) defined “walking
distance” as a maximum distance of 500 m in
their analysis on access to urban green spaces
and environmental inequalities in German
major cities by merging geo-coded household data from the German Socio-Economic
Panel (GSOEP) and Population Census Data
with land use data from European Urban
Atlas. Finally, Reyes, M. et al. (2014) examined the aspects of green space accessibility
of children in Montreal, applying an accessibility time of 15 minutes by making it equivalent to a walking distance ranging from 810
metres to 1,350 metres.
As it has been demonstrated the definition
of walking distance is influenced by several
factors, including a reasonable walking time
(ranging from 4 to 15 minutes in the cited
papers) being transformed to distance, the
size of the green space in terms of area, the
dominant ecosystem services the green space
provides, the type of the vegetation coverage, the transport mode used to approach
the green space (e.g. walking, cycling, public
transport), and the age characteristics of users
(e.g., children, young adults, older people).
Data and method
The definition of ‘urban green spaces’
In Hungary, ‘public green space’ is a legally
defined and regulated zoning category; consequently, each public green space located
in a given municipality must be included in
the Zoning Plan. Accordingly, the National
Urban Planning and Building Requirements
(NUPBR) regulates the fundamental features,
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physical parameters, and ecosystem services
of public green spaces. The NUPBR classifies
public green spaces into two subcategories:
the public park and the public garden. According to the description of the NUPBR,
public green spaces (both public parks and
public gardens) are public open spaces permanently covered by vegetation with the
goal to improve the climatic conditions,
protect the ecological system of settlements,
and provide opportunities for inhabitants to
relax and participate in sports and physical
activities.
Unlike public parks and gardens, residential and institutional green spaces are
not recognised and mapped in the Zoning
Plan. They comprise ‘residential areas’ and
‘institutional areas’ covered by green, regardless of how large they are or how they
are frequented by daily green space users.
Common feature of these spaces is that
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they do not qualify as public spaces, because they are owned by either a community (residential estate) or an institution. In
addition, some residential green spaces do
not meet the planning criteria of the NUPBR
(their built-up ratio exceed the maximum
limit as indicated in the NUPBR). However,
they are freely available to anyone most of
the time, therefore, we decided to consider
them during the analysis. In this study, we
consider ‘public’, ‘residential’ and ‘institutional’ green spaces together as ‘urban green
spaces’. During the research a total number
of 99 urban green spaces were identified in
Debrecen. The geographical location of the
inner urban UGS is highly concentrated, as
the vast majority of them are located in the
northern, north-western, and south-western
districts of the city (Figure 1). In contrast, the
eastern, south-eastern, and southern parts of
the city host few public green spaces.

Fig. 1. The geographical location of urban green spaces in Debrecen, Hungary. Source: Own survey, 2020.
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The assessment of urban green space accessibility
by walking distance
In this research a walking distance of 300 metres has been applied as a fixed distance. This
can be justified by two factors. First, Debrecen
is one of the largest municipalities in Hungary by size: its administrative area covers
461.58 km2. However, the inner urban area,
being home to 92.78 per cent of the local population, is as small as 70.49 km2. Furthermore,
the East–West diameter of the inner urban
area is 9.72 km, and the North–South diameter is 7.80 km. Given the relatively small and
compact inner urban area of the city, it is reasonable to employ a shorter walking distance.
For example, Smoyer-Tomic, K.E. et al. (2004)
applied a walking distance of 800 metres in
the case of Edmonton, Alberta; However, the
built-up area of the Canadian city is 572 km2
(i.e. eight times larger than that of Debrecen).
Second, the average size of urban green spaces in the city is relatively small: 1.46 hectares
per green space and only 1.05 hectares without the area of the largest city-park called
‘Nagyerdő’, located in the North.
Primary and secondary datasets
The UGS of Debrecen (as we understand it)
are not properly designated and mapped by
the planning documents of the city. Therefore, it was necessary to identify them by using satellite images from Google Maps and
then investigate them via fieldwork. After
compiling an inventory of green spaces in the
city, each area was visualised by using Google My Maps. To map the accessibility area of
green spaces, a fixed distance of 300 metres
was measured on each street and road heading towards the green space. After measuring and fixing each border vertex lying 300
metres from the perimeter points of the green
space, the border vertices were linked, and
the accessibility polygon was created.
To explore the quality and functions of
urban green spaces, each of them was explored individually. During the fieldwork,

the functions of each UGS were determined
and classified into the following categories:
none, passive, active, playground and the
combination of these. Also, a detailed photo
documentation containing approximately
1,500 photos was performed. Both the photo
documentation and the description of the
UGS have been uploaded to the Google Maps
profile of that green space.
The assessment of UGS was based on the
examination of their physical appearance, the
quality of the vegetation and that of the infrastructure. In addition, when investigating the
quality of UGS we also considered whether
they were maintained and cleaned properly.
Based on the outcome of the quality assessment we classified UGS into five quality categories which are as follows: 1) very poor, 2)
poor, 3) medium, 4) good, and 5) very good.
Some UGS, particularly those being surrounded by block-like buildings, are currently under
revitalization. We marked these UGS with “R”.
In addition to the primary survey data, we
used the 100 x 100 m purchasing power database issued by GeoX Limited. This is a gridbased dataset in WGS84 coordinate system,
which covers the inhabited area of Debrecen.
Each grid cell has 29 attribute data assigned to
it, which represent territorial identification data,
demographic and social indicators, or special
traffic indexes. We also used ArcMagyarország,
Open Street Map and ESRI aerial imagery as
basemap layers in our analysis.
Methods of GIS and statistical analysis
For detailed geographical analysis, the polygons of the UGS and their 300 metres accessibility zones were imported to ArcGIS.
The data connection of green spaces and 300
metres buffer zones with demographic and
social indicators was a two-step process: 1)
we generated centroid points for each grid
cell, 2) the centroid points were connected to
each UGS and buffer zones based on spatial
location (ArcGIS-Spatial Join function).
To determine the broader ‘service area’ of
UGS, we used the ‘Thiessen polygon’ and the
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‘Near’ functions of ArcGIS. The former converts points coverage (centroids of UGS) to
Thiessen (Voronoi) proximal polygons while
the latter calculates the geodesic distance of
each grid cell centroid to the nearest buffer
zone. The results of these give us quasi accessibility indication for the areas outside of the
300 metres accessibility zones.
We also carried out spatial autocorrelation
of mean income to map their spatial clusters
in the study area. In the first step, we used the
Global Moran’s I function of ArcGIS to examine whether they form spatial clusters. Next,
we carried out an incremental analysis to determine the optimal cut off distance. Finally,
we mapped the clusters and outliers with the
Anselin Local Moran’s I function of ArcGIS.
As a result, five clusters were defined:
1. high-high clusters: 100 x 100 m cells
characterized by high values and surrounded
by cells with similarly high values;
2. high-low outlier: cells with high values
surrounded by cells with low values;
3. low-high outlier: cells producing low
values surrounded by cells with high values;
4. low-low clusters: cells producing low
values surrounded by cells with similarly
low values;
5. not significant: the cell pattern does not
fit into any cluster.
When doing so, we investigated the relationship between the quality of UGS and the
mean income of people living in the 300 metres accessibility zones.
Finally, we carried out a Spearman’s rankorder correlation analysis in SPSS to reveal
the connection between the population den-
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sity of the 300 metres buffer zones and the
quality of UGS. To match green space quality
ranks, we used the ‘Natural Breaks’ method
of ArcGIS classification engine to classify the
accessibility zones by their population density into five classes.
Results
Accessibility of urban green spaces
Using the 300-metre walking distance method we can say that the catchment areas of
UGS are highly concentrated, as most of
them are located in the central part of the
inner urban area of Debrecen (Figure 2).
The cumulative accessibility area covers
only 21.6 per cent of the inner urban area, but
hosts 45.9 per cent of the city’s population.
If the 300 m catchment area is extended by
200 m, we find that almost two-thirds (66.2%)
of the city’s population live within a 500 m
distance from an UGS. However, from the
Northeast to the South, the inner urban area
is encircled by outskirts being home to approximately 16.3 per cent of the city’s population (32,400 people) for whom there is no
single accessible UGS within 1,000 metres or
more (see Fig. 2 and Table 1).
Based on the Thiessen polygon scheme we
can conclude that green spaces being located
on the edge of the inner urban area are the
closest green spaces for people living in the
outskirts. This approach clearly demonstrates
the enormous spatial inequalities regarding the
location of urban green spaces in Debrecen. On

Table 1. Main features of accessibility categories
Distance to green
Number of
Percentage of
Number of
space, m
households
households
population
0– 300
39,365
51.60
91,526
301– 500
15,572
20.41
40,536
501–1,000
11,485
15.06
34,793
1,001–1,500
3,981
5.22
13,551
1,501–7,199
5,880
7.71
18,881
Total, 0–7,199
76,283
100.00
199,287
Source: Own calculations based on survey and GeoX database, 2020.

Percentage of
population
45.93
20.34
17.46
6.80
9.47
100.00
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Fig. 2. The geographical pattern of accessibility of UGS and Thiessen polygon scheme. Source: Own calculations
based on GeoX database, 2020.

the one hand, the ‘Nagyerdő Park’, being the
largest urban green space in the northern part
of the city, and covering 42.0 hectares, it is the
closest UGS only for 750 people according to
the Thiessen polygons. It means, that the ratio
of the area of ‘Nagyerdő Park’ and the number
of park users for whom it is the closest UGS
is only 18 people/hectare. On the other hand,
the ‘Tócóskert’ neighbourhood with high-rise
buildings is the most populous residential area
in Debrecen being home to approximately 17
thousand people. However, the Thiessen polygon scheme suggests that the UGS located in
‘Tócóskert’ satisfy the needs of almost 23,500
people. This neighbourhood, however, hosts
two urban parks and several larger green spaces which have a total area of 27.57 hectares.
Due to this fact, the relative number of green
space users in Tócóskert is nearly 50 times
higher (i.e. 850 people/hectare) compared to
‘Nagyerdő Park’, but still rather low compared
to the eastern belt of the compact city. In the

eastern neighbourhoods of Debrecen, the total
area of nine UGS is only 5.86 hectares, and they
are the closest UGS for 52,895 people, most of
whom live in low-rise outskirts. We can note,
that reaching 9,026 people/hectare, the relative
number of green space users is extremely high
in the eastern sector of the city.
The differences of green space accessibility of people living in particular neighbourhoods also confirm robust spatial inequalities. Figure 3 shows that in the central part
of the inner urban area, residents have more
than one options to access an UGS within
300 metres. Those residential areas that were
established in the socialist era and contain
high-rise buildings of 4–10 storeys, particularly the ‘Tócóskert’ housing estate, offer
the greatest number of options for people to
access UGS. The north-western residential
quarters with single-family homes inhabited
by affluent people are also relatively wellsupplied by green spaces.
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Fig. 3. Accessibility options in terms of the number of urban green spaces available for people living in particular
neighbourhoods. Source: Own calculations based on GeoX database, 2020.

Sharp differences can be observed regarding the socio-economic characteristics
of people living in particular accessibility
categories. As Table 2 demonstrates, those
people who live closest to UGS (i.e. within
500 metres), are generally more educated. In
addition, the ratio of elderly (i.e. people over
63) is the highest in these areas, whereas the
ratio of young people (i.e. people below 18)

is the lowest. In contrast, those people who
live in the outskirts, particularly those who
live 1,500 metres or more from UGS, are the
least educated. Furthermore, the age structure of people living in the outskirts is quite
the opposite as among those people living
in 300 and 500 metres distance from UG: the
ratio of children is high and that of old people is rather low. Table 2 shows that there is

Table 2. Socio-economic characteristics of accessibility categories
Distance to green
space, m

Mean income,
HUF/year

Percentage of
college graduates

0– 300
301– 500
501–1,000
1,001–1,500
1,501–7,199

1,368,353
1,368,009
1,301,545
1,316,755
1,322,700

26.0
30.3
25.2
19.5
14.3

Mean value

1,348,786

25.2

Source: Own calculations based on survey and GeoX database, 2020.

Percentage of people aged
below 18
over 63
15.81
23.83
18.24
22.36
18.92
20.72
20.86
18.84
20.22
17.03
17.61

22.01

200
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no significant difference between the mean
income of people located closest to UGS and
those living in the outskirts.
Relationship between the quality of urban green
spaces and their socio-economic environment
It is an important objective of this study to
find out whether there is any relationship
between the quality of UGS and the socioeconomic background of their potential users.
According to Table 3 most UGS in Debrecen
fall in the categories of medium and poor
based on their quality. The total area of medium quality UGS is the largest, however, for
the majority of people, only poor quality UGS
are available within 300 metres. The total area
of UGS with very good quality is less than 10
hectares, and they provide easy accessibility only for very few people (i.e. 3.14% of the
population) within 300 m distance.

Considering the UGS-quality vs. socioeconomic environment, we first examined
the relationship between the quality of UGS
and the mean income of people living nearby
by using spatial autocorrelation clusters.
As can be seen in Table 4, the majority of
Debrecen’s population lives in high-high
clusters (42.66%) and low-low clusters
(23.73%). Thus, the city is highly polarised.
The mean income in high-high clusters is 17
per cent higher than in low-low clusters. In
addition, the high-high clusters host more
educated people than the low-low clusters.
If we examine the spatial distribution of
UGS by cluster types, it can be seen that
the western part of the inner urban area of
Debrecen is characterized by high-high clusters and low-high outliers (Figure 4). These
clusters host most of the UGS. The northwestern neighbourhoods particularly belong
to high-high clusters (i.e. people residing in
these neighbourhoods have high mean in-

Table 3. The quality classification of UGS and relevant data
Number of
Number of
households
people
living within 300 m*
Very poor
4
1.84
1,086
2,749
Poor
26
40.33
30,906
74,315
Medium
32
47.97
19,164
44,318
Good
20
38.08
9,433
21,229
Very good
12
9.60
2,608
6,248
Under revitalization
5
6.42
7,088
14,760
*Due to overlaps, a person can be assigned to more than one UGS. Source: Own calculations based on
survey and GeoX database, 2020.
Quality of UGS

Number of
UGS*

Total area of UGS,
ha

Table 4. Summary statistics of clusters in terms of mean income
Mean
population
Clusters
density,
people/km2
High-high
1,429,689
37,221
85,007
7,657.70
High-low
1,383,998
3,988
11,967
2,750.82
Low-high
1,278,626
8,599
21,814
7,058.99
Low-low
1,230,668
15,956
47,287
2,836.43
Not significant
1,343,281
10,519
33,212
1,890.12
Source: Own calculations based on survey and GeoX database, 2020.
Mean
income,
HUF/year

Number of
households

Population
number

Percentage of
graduates

Mean UGS
quality

29.3
22.8
26.5
21.9
25.2

3.00
3.59
2.75
3.19
2.87
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Fig. 4. The quality of UGS and the geographical pattern of clusters regarding mean income. Source: Own calculations based on GeoX database, 2020.

come), and these neighbourhoods host the
best quality UGS as well. As an opposite,
the eastern and the south-eastern parts of
Debrecen are dominated by low-low clusters.
In these neighbourhoods there is only a few
UGS with medium quality.
In the study, the relationship between
population density of the 300 m accessibility zones and the quality of UGS was also

examined (Table 5). To explore this aspect, a
Spearman’s rank-order correlation was performed, which showed a moderate negative
correlation between the two variables, which
is statistically significant (rs = -.450, p < 0.01).
Considering data in Table 5, we can conclude that UGS with the poorest quality are
located in areas with higher population density. It is assumed that this reflects an over-

Table 5. Population density classes vs. UGS quality
Population density
Minimum
Maximum
Number
Mean population
Mean UGS
categories of 300 m
of UGS*
density, people/km2
quality
population density
accessibility zones
Low
23
1,197.0
399.7
2,221.0
3.7
Below average
29
3,447.5
2,566.2
4,979.6
3.3
Average
15
7,046.6
5,331.8
8,608.8
2.7
Above average
11
11,008.2
9,158.4
12,634.3
2.5
High
16
16,701.1
14,343.8
19,975.3
2.6
*Without those UGS which are under revitalization. Source: Own calculations based on survey and GeoX
database, 2020.
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use of UGS being located in densely inhabited areas. In addition, if examining data in
Table 4, a relationship between the quality of
UGS and the mean income of people around
the UGS can be observed. In the case of highhigh clusters in terms of mean income an
overall medium UGS quality can be seen,
whereas, irrespective of the lower population density, the low-high outliers produce
an UGS quality below the mean level. These
results suggest that high income people living in the north-western part of Debrecen
are provided with better quality UGS as
compared to those living in the less wealthy
neighbourhoods (see Figure 4). Surprisingly,
the low-low cluster hosts better quality UGS
than the high-high cluster (i.e. the cluster
where wealthier people reside) because, due
to the low population density characterizing the low-low cluster, the negative effect
of overuse is less significant.
Discussion and conclusions
In this study, the analysis of accessibility and
the qualitative assessment of urban green
spaces (UGS) in Debrecen allowed us to reveal
both some specific features for the city, and
some generalisations for post-socialist cities.
Considering the case-study of Debrecen
the role of physical geographical features and
historical pathway of urban development can
be emphasised in the contemporary provision of UGS. The city is lying at the boundary
of two distinct physical geographical regions:
Hajdúság with fertile chernozem soil in the
West, and Nyírség covered by sandy soil in
the East. Historically, the eastern periphery
of the city has been covered by afforested areas mixed with lakes and pasture, whereas
the western peri-urban zone has been traditionally used for crop production. When the
city started to grow in the post-WWII period
most of the major housing development projects were concentrated in the western half
of the city, in the form of high-rise housing
estates. Given the high concentration of new
residents these housing estates had to be sup-

plied with green spaces to satisfy the needs
of people. However, green areas developed
during state-socialism were mostly ‘residential’ and ‘institutional’ green spaces and were
not qualified as public green spaces. At the
same time, the eastern half of the city, with
low-density housing, became neglected regarding green surface development. In this
part of the city only a few UGS are available
even today in a reasonable walking distance.
For most of the people living in the eastern
and southern outskirts there is no UGS within 1,000 m or more, and the closest ones are
typically small-sized playgrounds with hardly any amenities. Research also showed that
the ‘Nagyerdő Park’, the largest public green
space of Debrecen, located on the northern
edge of the inner urban area is not accessible
for the majority of residents on foot.
Based on research findings we can conclude that in the future planning and development of green spaces in Debrecen should
focus on the eastern and southern outskirts
of the city in order to reduce the spatial inequalities of UGS. The accessibility of UGS
for all the people living in the city should
be in line with the principles of spatial justice, a concept that has emerged recently
and is of high importance in contemporary
urban planning (Soja, E.W. 2010). In addition, greater emphasis should be placed on
improving the accessibility of the ‘Nagyerdő
Park’ by public transportation and bicycle.
Looking beyond the Debrecen-specific
findings, we can also conclude some generalisations for post-socialist cities in Hungary
and Central and Eastern Europe. The development of Debrecen’s residential areas
clearly reflects social polarization that has
emerged since the early 1990s (the geographical context of social polarization is examined
by, e.g. Hamnett, C. 1994; Wessel, T. 2000;
Lemanski, C. 2007; Modai-Snir, T. and van
Ham, M. 2018). A significant proportion (ca.
30%) of the local population lives in neighbourhoods characterized by high-rise housing estates built in the socialist era, whereas a
much smaller group of residents lives in upmarket residential compounds protected by
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fences, and gates. The former zones contain
poor-quality UGS surrounded by rows of
4 to 10-storey buildings and are characterized by high population density (Figure 5).
These neighbourhoods are generally overcrowded with cars due to the limited number
of parking spaces. The most typical example
of this type is the ‘Tócóskert’, the largest and
most populous housing estate in Debrecen.
New upmarket residential areas, however,
are home to the wealthiest section of population in Debrecen, who live in newly built villas, row houses and gated compounds with
high-quality (private) UGS in the centre of the
neighbourhoods, equipped with tennis courts
and playgrounds (Figure 6). In Hungary and
other post-socialist countries, gated communities have emerged since the early 1990s and
they are particularly typical in capital cities
(e.g. Budapest and its agglomeration) as well
as in other rapidly growing second-rank cities in the countryside (e.g. Debrecen, Győr,
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and Kecskemét) (Hegedűs, G. 2009; Kovács,
Z. and Hegedűs, G. 2014). In the case of
Debrecen, gated communities have been established on the edge of the inner urban area,
increasing the size of the city’s built-up area;
however, since the late 1990s they have been
fully incorporated into the city. In addition,
some newly created suburban gated communities are located 5–10 kilometres from the
inner urban area, predicting the directions of
the city’s future expansion.
In the future urban planners in Hungary
(and in other post-socialist countries) should
seriously consider challenges of spatial inequalities of UGS. Environmental justice
should be a core concept of city-planning
considering not only the officially designated
public green spaces, but also other forms of
urban green (institutional, residential, private etc.). Planners should strive to make fair
balance among different types of neighbourhoods and their residents regarding the sup-

Fig. 5. The ‘Tócóskert’ neighbourhood, a high-rise housing estate with pre-fab buildings of 4- to 10-storeys and
poor quality urban green spaces. Source: Own design using Google My Maps.
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Fig. 6. A gated community for the wealthiest section of the population with high quality urban green spaces
in Debrecen. Source: Own design using Google My Maps.

ply, accessibility and quality of green spaces.
To support the planning process of environmentally more equitable cities the walking
distance approach combined with socio-demographic data analysis can be a useful tool.
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