HUNGARIAN
E EOGRAPHICAL

Volume 69 Number 4 2020

Research Centre
for Astronomy and
Earth Sciences

GEOGRAPHICAL
INSTITUTE



HUNGARIAN GEOGRAPHICAL BULLETIN 69 2020 (4)

CONTENT

Vilmos Steinmann, Akos Kereszturi and Ldszl6 Mari: Geomorphological analysis

of Tinto-B Vallis 0N MATS ......cccccciiiiiiiiiiiiiiiiiiicii s 333
Szabolcs Balogh and Tibor J6zsef Novik: Trends and hotspots in landscape transformation

based on anthropogenic impacts on soil in Hungary, 19902018 ...........ccccccccviiinnnnnee. 349
Lajos Boros, Gdbor Dudds and Tamds Kovalcsik: The effects of COVID-19 on Airbnb .................... 363

Ntombifuthi Precious Nzimande and Szabolcs Fabula: Socially sustainable urban renewal
in emerging economies: A comparison of Magdolna Quarter, Budapest,
Hungary and Albert Park, Durban, South Africa ..o 383

Annamdria Uzzoli, Zoltdn Egri, Ddniel Szildgyi and Viktor Pdl: Does better availability mean

better accessibility? Spatial inequalities in the care of acute myocardial infarction
IN HUNZATY oo 401

Book review section

Bobic, N.: Balkanization and Global Politics: Remaking Cities and Architecture
(BOtONA PAIACZKI) ...t 419

Baran-Szoltys, M., Glosowitz, M. and Konarzewska, A. (eds.): Imagined Geographies:
Central European Spatial Narratives between 1984 and 2014. (Bdlint Kronstein) ............ 422






DOI: 10.15201/hungeobull.69.4.1 Hungarian Geographical Bulletin 69 2020 (4) 333-348.

Geomorphological analysis of Tinto-B Vallis on Mars

ViLmos STEINMANN'2, Akos KERESZTURI? and LAszL6 MARI!

Abstract

This work analysis an 81 km long 1.85 km wide fluvial valley on Mars (at 2°55" South and 111°53" East) for
the first time, located near to the so-called Palos carter and Tinto Vallis, called Tinto-B hereafter. The length of
the valley is approximately 81 km, and the average width is ~1.85 km, depth ~250 m. The hypsometric curves
were created in 5 different buffer sizes on the main valley and the biggest tributary valley. The tributary valley
shows a youth stage in the geomorphological evolution opposite to the main valley, which shows a mature
stage. The crater statistical analysis based age of the main valley (2.9 Ga) poorly correlates with the early wet
period of the red planet, thus, formed somehow later than most Martian valleys. Using the model SIMWE
(SIMulated Water Erosion), for the to identify the small-scaled tributary valley systems and the small-scaled
erosional landforms showed area elevated drainage density. The highest density of the tributary sections is
29.02 km/km?, and the average is 3.09 km/km?. Considering only the main valley 0.017 km/km? would have

been measured, suggesting dozen(s) early tributaries were heavily eroded.

Keywords: Mars, erosion, SIMWE, fluvial erosion, morphology
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Introduction

Valley networks on the Mars has been attrib-
uted dominantly to surface run-off (Crap-
pock, R.A. and Howarp, A.D. 2002; IrwIN,
R.P. and Howarp, A.D. 2002), groundwa-
ter sapping (Carr, M.H. 1981; Carr, M.H.
and MariN, M.C. 2000; GorpsrIEL, ].M. and
Squyres, S.W. 2000; GranrT, J.A. 2000) or a
combination of runoff and sapping (first sug-
gested by MiLton, D.J. 1973). Even so, the
Martian fluvial valleys (BAker, V.R. 1988;
Baker, V.R. et al. 1992; Crirrorp, S.M. 1993;
Donwm, J.M. et al. 2015; Harcitai, H.L. et al.
2019; Vaz, D.A. et al. 2020) show many simi-
larities with the terrestrial fluvial system
especially with the dry or semi-dry valleys,
desert wadi (HAUBER, E. et al. 2009). Fluvial
structures like terraces suggest multiple pe-
riods of formation (MancoLp, N. et al. 2004),

and the correlation with other fluvio-sedi-
mentary features and chloride salts suggest
extended activity periods on Mars (HyNEK,
B.M. et al. 2010), while various terminal de-
posits (SaLesg, F. ef al. 2020) demonstrate
mainly early fluvial transport on the planet.
Most valley networks formed around the
Noachian/Hesperian boundary about 3.7 Ga
ago (Hynek, B.M. et al. 2010) or earlier, but
there was valley formation in later episodes
even during Amazonian ages (Fassert, C.I.
and Heabp, J.W. 2008) occasionally, although
there are indications that suggest that the
style of post-Noachian activity differs from
the later type (Howarp, A.D. et al. 2005).
Although current conditions are not fa-
vourable for bulk phase liquid water on Mars
(MouLMANN, D. and Kereszruri, A. 2010;
Marrtin-Torres, F.J. et al. 2015; Horng, D.J.
2018; ScHORGHOFER, N. ef al. 2018) or might
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emerge as small ephemeral flows in gullies
(Conway, S. et al. 2019; e Haas, T. et al. 2019),
and elevated humidity might produce mi-
croscopic liquid phase ephemerally (ParL, B.
2019), old fluvial systems are well preserved
and abundant.

The analysed area is at the southern high-
lands, where many old fluvial systems are
present (Parumso, A.M. et al. 2020). It is sit-
uated near to Palos crater and Tinto Vallis
(Figure 1), thus, the analysed Vallis was
named Tinto-B. This area includes several
smaller valleys, which are located West from
Tinto-B Vallis (see later the western part in
Figure 2 inset “a’).

The aims of this work are (1) to compare
the target valleys with resemble other ones,
(2) put the target valley to context regard-
ing its formation age, and (3) identify and
evaluate the potential eroded tributaries in
the surroundings using the flow and ero-
sional simulating SIMWE (SIMulated Water
Erosion) model.

Materials and methods

Three methods were used to understand bet-
ter the characteristics and formation of the
target valley(s): (1) image and topography
based morphological analysis, including the
analysis of longitudinal and cross-sectional
profiles; (2) exposure age estimation using
crater size-frequency distributions at sepa-
rated surface units; and (3) applied erosion
model-based evaluation of surface features
regarding formerly existed but heavily erod-
ed tributaries.

Although this later model (SIMWE) has
not been earlier applied to Mars before, as
this is not suitable to do the calculations that
are required to reconstruct the surface modi-
fications perfectly yet, however, the identifi-
cation of eroded tributaries, and provide the
basis for future more detailed exploration of
this modelling environment.

ESRI ArcMap 10.4.1 and GRASS GIS 7.6
were used for analysing the PDS/GIS data-

Fig. 1. Overview image from the analysed area, what is located at the southern highlands (a), close to the Tinto
Vallis (b), lower left of the boxed area, while the target valley is at the centre. The target valley Tinto-B is vis-
ible in the ‘¢’ inset, with the starting and termination points are marked with arrows. The blue line represents
the Tinto Vallis, the red line shows the analysed valley, Tinto-B on inset ‘b” and ‘c’. Source image: MOLA (Mars
Orbiter Laser Altimeter) shaded relief (NE) - JMARS (more detailed image, from the analysed valley on Fig. 7).
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sets. The original DTM (Digital Terrain
Model) is a HRSC (High Resolution Stereo
Camera — on board Mars Express mission
— NeukuMm, G. et al. 2004) based map with
50m/px (metre/pixel) resolution h0951_0000_
dt4 (Sipirorouros, P. and MuLLER, J. 2015)
and the used CTX (Context Camera — on
board Mars Reconnaissance mission) images
with 5m/px resolution: P22_009796_1771_
XN_025248W/P11_005511_1761_
XN_035248W. The used coordinate system
is the Martian Sinusoidal (projection-type:
Sinusoidal, central meridian: 112). During
the measurements, the errors from uncer-
tainty in pixel pointing, in the database and
in the georeferencing were less than 5 metres.
The calculated values were used for statisti-
cal purposes.

The hydrological analysis was made in
ArcMap with ArcHydroTools (used ver-
sion: 10.2) to identify post fluvial eroded,
thus, poorly visible ancient tributaries. In

A
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High (m)
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0 10,000 km
[ . 730

this research, the authors used the Fill tool
to auto-fill the possible depressions on the
used DTM and Flow Direction and Flow
Accumulation tools to determine the gul-
lies and flows on the analysed area (Figure
2). For crater identification the above-listed
CTX image was used, where those features
were counted as craters, which were at least
4-6 pixel diameter, showed an arc-shaped
brighter and a darker features and they pre-
sented a circular shape together (minimum
crater size: 20 metres).

As at this spatial scale, no boulders could
be observed, and at the target area no no-
ticeable crater-like erosional, mainly cryo
karst pit depressions (Harcrrar, H. and
KereszTury, A. 2015) were present, most cra-
ters could be firmly identified. Those surface
structures were considered as impact craters,
which showed a brighter than the surround-
ings solar facing arc-shaped area and a dark-
er than the surroundings anti-solar facing

| Slope (degree)
46.7369
0.0000

0 10,000km
[

Fig. 2. The DTM (a) and the slope map (b) of the analysed area using HRSC topographic data. One of the
steepest slopes (bright colour in the right inset) can be found along the main valley.
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arc-shaped area, and these two form a circu-
lar shape structure. For the age estimation,
the authors used the CraterTools (Kneisst, T.
et al. 2011) and Craterstat (MicHAEL, G. and
NEeukum, G. 2010) software. The age was esti-
mated inside the selected area, characteristic
to the given surface unit.

The drainage density was calculated from
the former calculated flow accumulation
maps in ArcMap with the Flow Accumulation
tool. The length of the flows was measured
in a 1x1 km size grid map. The drainages
represent the results of the flow accumula-
tion, where the value was bigger, than 150
and converted to polyline features. These
features’ cumulative length were measured
in each grid cell.

For the erosion simulation, the SIMWE
(SIMulated Water Erosion) model (Mirasova,
H. et al. 2004) was applied. The model uses
the original elevation file and the x and y de-
rivatives, which are generated with the script
r.slope.aspect. The model uses a hypothetic
water depth, which is calculated from the
original elevation and a user-defined given a
single storm event (mm/hr) in a certain time
(min) with the script r.sim.water.

The erosion-deposition rate was calcu-
lated with the script r.sim.sediment, which
uses several other components, like detach-
ment and transport coefficient, shear stress
and infiltration value. The model is under
testing and was applied not to estimate spe-
cific numerical erosion or deposition rate but
only to identify eroded, old tributary valley
segments. The model in this study was used
with a 15 mm/hr rain event for 3 minutes.
With this approach, more candidate valleys
could be identified than based on a simple
optical survey of images.

Two hypsographic curves were acquired
from the main valley and the biggest tribu-
tary valley using five different buffer sizes.
The central curve of the buffers is the longi-
tudinal axis of the valley, the other also runs
along the bottom of the valleys with width:
500, 750, 1,000, 1,250 and 1,500 m. The buff-
ers outlined were made in ArcMap, the final
calculation in Ms Excel.

Results

The target valley has a main deep depression,
with few short (24 km long) tributaries at its
uppermost region, however, several uncer-
tain, heavily eroded and moderately longer
tributaries could be suspected along it. The
length of the main valley is approximately
81 km, and the average width is ~1.85 km,
depth ~250 m. The highest point of the ana-
lysed area is +689 m in local relief, and the
deepest is -730 metres, the flow direction of
the valley is from South to North.

The main characteristics of the valley
were compared to the nearby Tinto Vallis
(Figure 1 bottom left of ‘c’, also located at
Tyrrhena Terra), which has been previously
analysed by other authors (Raunara, AL and
Kostama, V.-P. 2012a). Tinto Vallis formed
around 3.6-3.5 Ga probably by a catastrophic
flooding event and poured its water to the
53 km diameter Palos crater, where the wall
was breached out and produced an ever fur-
ther outflow with about 300 km length to
the north. Both fluvial and volcanic origins
have been proposed for the Tinto Vallis, and
formation first by stage groundwater flow
(Carr, M.H. and Marin, M.C. 2000) and lat-
er by catastrophic outflow. Tinto Vallis gets
gradually wider and deeper in downflow
direction and presents sapping morphology
with about 0.4 per cent average slope angle
and width to depth ratio around 5. Its volume
is about 266 km?, which seems to be able to
lay down a 120 m thick sedimentary layer at
the bottom of Palos crater (Raunara, A.I. and
Kostama, V.-P. 2012b).

The valley of Tinto-B is obvious in the
CTX images, it has sharp and relatively
steep walls, the sharp edge and its bottom
could be firmly outlined (Figure 3, inset
‘f’). The source area is a 22.5 km sized and
~400 m deep crater with smooth, possibly
infilled floor, where a moderately deep
branching upper part of Tinto-B was cut into.
The starting points of these tributaries are
sharp and the valleys widen and deepen fast.
Along most of the valley, its sides are steep
enough to show partly smooth or downward
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Fig. 3. 2x2 km sized insets of the used CTX images are indicated, presenting examples for the following ob-

served morphological features. The exact locations of the images are represented on Fig. 7. — a = crater at the

surrounding old terrain; b, ¢ and d = small and sudden deepening tributaries at the source area; e = deep,

typical section of the main valleys; f = sharp curvature of the main valley; g = system of transverse dunes at

the bottom of the valley; h, i, and j = part of the layered channel deposit outcrop; k = entry mouth of the valley
in the terminal crater; 1 = bottom of the terminal crater
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striped morphology, suggest- A
ing mass movements happened
there. At most of its bottom (val-

ley floor), ripple mark patterned
surface sand deposits are present.

At a few locations (~8) the original,

very old bedrock bottom outcrops
are present at the central part of

the valley (Figure 3, inset h, i and

j)- There are 13 such bedrock expo-
sures on the mainly sand-covered
valley bottom, located around the
northern and southern parts of the
valley. The total area of the bed- B
rock exposures is 5,022,254 m?, the
biggest one is 2,710,238; the small-

est is 27,393 m>.

The terminal sink structure is
an 18.13 km diameter crater at
north where no obvious deposi- "
tional structure can be identified.
The interior of the terminal sink
crater is filled by some smooth
sediment.

Five histogram profiles made
on the main valley are visible in
Figure 4 inset “a’ and the largest
tributary in Figure 4 inset ‘b’, using
different buffer sizes perpendicu-
lar to the valley longitudinal axis.

Altogether 17 cross-sectional
profiles were made of the main
Tinto-B valley and other 12 of the tributary
smaller valley (Figure 5), which is west to the
main valley (marked on Figure 5 right im-
age with an arrow). The cross profiles are
perpendicular to the walls of the valleys and
the flow accumulation lines, what was pro-
vided by the filled DTM and the flow direc-
tion raster map. The lengths of the profiles
were adjusted to the width of the valley, so
they are proportional to their real width of
the valley.

The average length of the cross-sectional
profiles on the main valley is 2,954 metres
and ranged between 3,866 and 1,200 m.
The average length of the tributary valley’s
cross-sectional profiles is 1,177 metres and
ranged between 2,162 and 519 m (Figure 6).

“00

500 m
750 m
1000 m
1250 m
1500 m

500
750
1000
1250
1500

0.1 02 03 04 05 06 07 08 09 1.0
a/A

Fig. 4. Hypsographic curves in different buffer sizes (500, 750, 1,000,
1,250 and 1,500 m) on the main valley (inset a), and on the biggest

candidate tributary valley (inset b).

Crater occurrence-based age estimation

The first area (ID 1) shows the estimated age
of the valley bottom, considering only the
bedrock exposures at the end of the analysed
area Tinto-B (see Figure 1). The area with ID 2
shows the neighbourhood area which is prob-
ably as old as the tributaries. ID 3 shows the
sediment covered crater bottom at the South
and ID 4 the sediment of the crater bottom on
the North, while ID 5 the sand-covered val-
ley bottom (Table 1, Figure 7). The minimum
crater size changed between 18.6 and 35.9 m.
The biggest crater was measured in the third
area (the source crater at the South) — the
maximum crater size changes between 471
and 996 metres for different areas (Figure 8).
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Fig. 5. Overview of the cross-sectional profiles” locations along the main (left image) and the biggest tributary
valleys. The numbers show the ID of the profiles.

Table 1. Data of crater statistics

D Age, Crater size Number of Crater density,
Ga range, m craters crater/km?
1. Bedrock exposure at valley 2.50 #0810 29-471 66 1.97
2. Neighbourhood 3.40 0107 19-730 288 2.31
3. Source crater 3.00 0410 36-996 150 1.36
4. Terminal crater 2.50+06:-07 19-331 196 5.32
5. Dunes at valley bottom 0.71+706:-70 31-108 5 1.38

Results of the drainage density map

There are several tributary valley candidates,
which can be identified on topographic
data but not necessarily on optical images.
In Figure 9 (left inset) the main ones are indi-
cated with red colour, which were identified
by their elongated branching depressions
that empty into the main Tinto-B valley.

The flow accumulation map was created
from a filled DTM and flow direction map in
ArcMap using GRASS GIS software. It iden-
tified such surface locations where intercon-
nected flow pathways might have produced
surface run-off.

The drainage density for grids of 1 km? is
shown in Figure 9. The highest density of the
tributary sections is 29.02 km/km? and the
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Fig. 6. Cross-sectional profiles of the analysed areas.

Inset “a’ shows the main valley of Tinto-B, inset ‘b’ the

biggest candidate tributary valley, marked by an arrow
in Fig. 5 earlier.

average is 3.09 km/km?. Considering only the
main valley 0.017 km/km? would have been
measured.

Discussion
Morphological analysis

The water carved Tinto-B might come from
the source crater, here at the starting tribu-
taries are sharp, and the valleys widen and
deepen fast, possibly pointing to surface
collapse and seepage like formation of this

0 10,000 km
[

Fig. 7. Overview map of the measured areas for the
crater statistics-based age estimation. The red rectan-
gles show the locations of the images in Fig. 3. The blue
rectangles show the position of the images from Fig. 3.

upper reach. This phase points to confined
source water (like melted ice) accumulated
in the source crater. This produced the main
valley that postpones the tributaries in the
surroundings. The formation of tributaries
(and probably a smaller earlier valley at the
location of the main valley) formed previ-
ously from an aerially distributed source.
The cross-sectional profiles (see Figure 6)
show the most important morphometric
changes in the valleys. The main valley can
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[\

0 10,000 km

10,000 km

Fig. 9. The left image shows the main valley system and the supposed drainage (black lines identified automatically
by ArcMap flow accumulation). The right image shows the drainage density of the analysed area in km/km? The
red lines show the calculated drainage system, the left edge the watershed, while the straight right edge is artificial.

be subdivided into three different parts from
the results of the cross-sectional profiles. The
first section shows a “V” shape and steep
walls (Figure 6, inset ‘a’). The cross profile
is in agreement with the existence of sand
covered bedrock or deposit at head of the
analysed valley. These elevated structures
are not visible in the CTX images. The cross-
sectional profiles of this section did not show
a direct signature of erosion forms, like land-
slide or debris skirt. On the Earth, this kind
of valley shape usually indicates erosion
dominated reaches. The hypsographic curves
show a steep, eroded first (upper) section in
agreement with the cross-sectional profiles.
The 500 m buffer clearly shows this steepness
and erosion, and visible on the curves of the
750 metres buffers.

The second section of the main valley is short
in distance. Here the shape of the cross-profiles

shows a transition between the first and the
last section: from a “V” shape to an “U” shape.
The hypsometric curves here indicate an accu-
mulation dominated area (see Figure 6).

The third section of the main valley is the
longest of all. The shape of the cross-sectional
profiles looks like “U” shaped, the walls are
steep. The valley continues in the northern
crater as well. This ‘U’ shape of the valley is
not visible in the CTX images, only on these
cross-profiles. The hypsometric curves of
the third section indicate an accumulation
dominated area in the bottom of the valley
(Figure 4 Inset “a’ — buffer 500 m) but the
wall of the valley is steep (Figure 4 Inset ‘a’
— buffer 1,000 m). The hypsometry curves in
all buffer sizes show a fully accumulation
filled valley bottom shape. On the wall of
the main valley, there are many erosional
features: downward striae pattern by mass
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movements and some slumped structures
are also visible at the feet of the valley wall.

The largest tributary valley shows a differ-
ent morphology, and it cannot be subdivided
into different smaller sections, according to
the shape of the cross-sectional profiles. The
valley is heavily eroded, with rugged walls
and mass movements slope.

There is only one short part in the valley
where the bottom shows erosion. This ero-
sion is visible on the 500 metres buffer, its
termination part is more eroded than the up-
per part, which is visible on the 500 and the
750 metres buffers.

The profile types of the analysed reaches
can be classified into maturity categories
according to the integrated value of the in-
tegrals. In terrestrial cases, these three cat-
egories are used: Inequilibrium stage (Youth
with 0.60-1.00), Equilibrium stage (Mature,
0.35 to 0.60) and Monadnock phase ( >0.35)
(STrRAHLER, A.N. 1952). The more eroded
surfaces have a lower summarised inte-
grated value. The main valley shows a more
elevated Matury character (0.4556-0.4352),
relatively to the biggest tributary that shows
more Youth character (0.6430-0.6789). These
stages point to that while the older ear-
lier and aerially distributed fluvial activity
was not enough (in duration and total dis-
charge) to reach a mature stage, in the case
of the main valley a more mature stage was
achieved by the prolonged activity or by the
large discharge (what was able to transport
substantial sediment).

Evaluation of age estimation

The estimated ages show some uncertainty
(from the limited size of the survey area,
which could not have enlarged) but are useful
(see Figure 7 and Table 1). The valley bottom
(ID 1) shows the estimated age of the main
valley. Based on the exposed bedrock units,
its 2.5 Ga corresponds to the Late Hesperian-
Early Amazonian period, a moderately dry
era of Mars when the liquid water was not
abundant, but large outflows happened local-

ly. However, it is worth to mention this age
is based on a moderately small area where
the probability is small for the occurrence
of large craters. The age of the source crater
(ID 3) and terminal crater (ID 4) are around
3.0 and 2.5 Ga, while the neighbourhood
shows 3.4 Ga, which is an upper limit for
the eroded tributary system around Tinto-
B. The youngest surface unit is the aeolian
deposited ripples of 0.71 Ga. Considering the
error bars, valley might have formed up to
3.0-3.2 Ga (except the young dunes) - this
value range corresponds to Hesperian Mar-
tian age.

During this Hesperian time, the megar-
egolith melted at the same location in the
case of the growing volcanic and tectonic
activity (Raunara, Al and Kostama, V.-P.
2012a). This melted megaregolith created
big outflow channels, like the analysed area,
Tinto-B. Another important possible source
is ice accumulation and melting (CassaNELLI,
J.P. and Heap, J.W. 2016), what might oc-
casionally happen in the Hesperian period
(Scanvon, K.E. et al. 2018). These big flood
event has been represented on the hypsomet-
ric curves more precisely in the cumulated
integrated values of the created buffers. The
hypsometric curves of the main valley (Table
2) show an eroded valley with a V" shape
(see Figure 6), especially on the 500 m buffer,
which shows a deep slam into the surface.

However, the age values found in this
work, including the error bars could reach
up to 3.0-3.2 Ga, and these are moderately
far away from the 3.7 Ga. This later value
is characteristic for several similar size val-
leys on Mars in the Late Noachian-Early
Hesperian period (Fassert, C.I. and Heabp,
J.W. 2008). In the case using tectonic-fluvial
interaction smaller networks at the Thaumaia
Plateau could be dated and being around
3.7 Ga (KereszTurl, A. and PetrIK, A. 2020),
but multiple formation periods based on
different morphologies are also suggested
(BakEer, V.R. 2001; Purrries, R.]. et al. 2001;
Hoxkg, M.R.T. and HynEek, B.M. 2007). More
recent activities could be observed at the
flanks of some volcanoes (Ceraunius Tholus,
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Table 2. Estimated hypsometric integral values of the analysed valleys*

Buffers Integral method Possible geologic stage
(inset a / inset b) (inset a / inset b)
500 0.4368 0.6659
750 0.4352 0.6789
1,000 0.4351 0.6430 Equilibrium stage (Matury) Inequilibrium stage (Youth)
1,250 0.4556 0.6471
1,500 0.4509 0.6503
*See Figure 4.

Hecates Tholus, and Alba Patera), thus, val-
ley network formation continued until the
Early Amazonian, supported by ice melting
(Dickson, J.L. et al. 2009; HosLey, D.E.]. et
al. 2014), and subsurface breakup of water
(BermaN, D.C. and Hartmann, W.K. 2002).
Among the proposed two formation phases
of Tinto-B (earlier eroded tributaries and
later confined main valley) only the ear-
lier activity fits with the above mentioned
main fluvial period of Mars, but still being
younger. The formation of the main valley
happened during a later period, dominated
by confined sources, here possibly from ice
accumulated at the southern upper crater.

Candidate tributary valleys identification

The DTM of the analysed area shows the
main valley with the other candidate tribu-
tary valleys, and this second group could not
be easily visible in the DTM and could also be
poorly identified in the optical images, how-
ever, using the SIMWE model, the candidate
drainage system could be identified automat-
ically using the flow accumulation map (see
Figure 9). Their small size (length of sections
is about few km) and fragmented structure
caused by later impact events prevented the
identification by manual analysis but could
be done using the SIMWE erosion model.

This map visible in Figure 10 is called ero-
sion (positive value) and deposition (nega-
tive value) map, which shows the possible
erosion and deposition rate in kg/m?s (the
reddish colours show the erosion, the blueish
colours show the accumulation).

The model shows two different types of the
drainages. The first type shows the gullies,
where the erosion is working during the rain
event on the bottom of the small streams. The
second type shows, where the accumulation
is stronger than the erosion at the bottom on
these small drainages, but the wall of streams
are more eroded based on the appearance on
the CTX images than the first type. These dif-
ferences in the erosion in the two identified
type gullies presume a different occurrence
and origin in time. The drainages on the first
type show a young surface, where the fresh
sand can be eroded fast with a small amount
of water or some fluid event. The walls of
these drainages in the first type are declivi-
tous. The second type of the identified small
drainages are older, cut into deeper to the
original terrain, in this case, the erosion dom-
inates on the walls of these gullies instead of
the bottom. These ages of the two identified
drainage types come from the geomorpho-
logical analysation.

The total drainage density was calcu-
lated by the flow accumulation map and is
3.09 km/km?, which is much higher than if
only the main valley (identified optically)
would have been considered for the same
area, what gives 0.017 km/km? Comparing
this value around 3.09 km/km? to other meas-
ured values from Mars, the gained results
before the detailed topographic analysis gave
drainage density using the well-preserved
valleys for Noachian units is 0.0032 km/km?,
for Hesperian units 0.00047 km/km?, and for
Amazonian units 0.00007 km/km?, excluding
the volcanos where drainage densities could
range up to 0.3-0.5 km/km? locally (CaRrg,



Steinmann, V. et al. Hungarian Geographical Bulletin 69 (2020) (4) 333-348. 345

0 1,500 m
[

o 0018
016

Fig. 10. Comparison between drainage map, what was generated from the flow accumulation (a) and the SIMWE
erosion model (b, c and d). The positive value on insets ‘b’ to ‘d” show the erosion. Inset ‘d” shows two different
types of small drainage what were identified by the model.
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M.H. and Cuuang, F.C. 1997). However,
topographic data based valley reconstruc-
tion gave much higher drainage density: ac-
cording to the analysis of Stepinski, T.F. and
CoLLIER, ML.L. (2003) using MOLA data could
reach 0.10-0.01 at certain locations on Mars.
Crappock, R.A. et al. (2001) also suggested
about 20 times higher drainage density than
previous estimations, and Hyneck, B.M.
and Paicries, R.J. (2003) also found values
around 0.20-0.06. However, our values are
even higher, possibly because the sophisti-
cated flow accumulation map is more sen-
sitive than others used earlier. Although it
is possible that this value is not realistically
too high, but its further analysis could be the
target of future work.

Conclusions

A fluvial valley was analysed close to the
Martian equator (2°55" South and 111°53’
East) near to Palos crater and Tinto Vallis,
named Tinto-B, surrounded by several small-
er but heavily eroded tributary valleys.

The age estimation was made in 4 main
terrain types. The source and terminal sink
craters, as well as the bedrock outcrop at the
bottom of the main valley showed age val-
ues ranging between 3.0-2.5 Ga, around Late
and Early Hesperian. Although substantial
uncertainty exists here, this period is charac-
terised by rare but large floods events, and
suggesting Tinto-B formed much later than
most of the other precipitation or surface ice
melting fed (not outflow category) valleys on
Mars. Considering the possible tributaries in
the neighbouring terrain, they might have
formed earlier than the main valley, around
the same period as many of the other Martian
valleys.

The main valley can be subdivided in three
different sections with transitions based on
the shape of their cross-sectional profiles and
hypsometric curves. The first section of the
main valley has a V" shape with steep val-
ley walls with a small number of erosional
forms it, which may have been formed a

huge amount of water. The second section is
a transition style with more ‘U’ shaped with
steep valley walls and landforms associated
with mass-wasting processes.

The hypsometric curves were created in
different buffer widths, which point to the
maturity of the fluvial system. The cumu-
lated integrated values of the main valley
point to an equilibrium (mature) stage, but
the biggest tributary valley has higher cu-
mulated integrated values, which point to a
youth stage.

The SIMWE model used to identify the
small scale erosion landforms and estimate
the possible origin points of the mass move-
ments, which are not visible on the DTM or
in the images. This was the first time to test
this model in the Martian environment. The
results of the model show that the average
drainage density of 3.09 km/km?being much
higher than based on only the optical images
and other works — suggesting further evalua-
tion of drainage density is required on Mars
as it might be substantially larger than previ-
ously suggested.
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tion was supported by the GINOP-2.3.2-15-2016-00003.
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Trends and hotspots in landscape transformation based on
anthropogenic impacts on soil in Hungary, 1990-2018

SzasoLcs BALOGH! and Tisor Jozser NOV AK!

Abstract

The transformation of the landscapes due to the anthropogenic activities is increasing worldwide. These
changes are also manifested in the change of soil-forming processes. The land cover (LC) changes evaluated
according to their influence on anthropogenic features of soils allows to distinguish between LC changes result-
ing increased and decreased human impact (HI). In our study, we assess the changes of HI on landscapes and
its spatial distribution across Hungary. The changes were evaluated by using LC data of four periods between
1990 and 2018 reclassified based on the related anthropogenic soil features. To identify the hotspots of the
changes 1x1 grids were applied in which the direction (increasing, neutral or decreasing HI) and frequency
(number of landscape patches with LC changes) of changes were evaluated. In our research, the hotspots were
identified over the studied four periods. We point out that the spatial distribution of hotspots is very differ-
ent. The hotspots of the increased human impact are 2,449 cells (643.0 km?) between 1990 and 2018, and the
most of it localized in the Pest Plain (67), Csepel Plain (64) and Nagykallo-Nyirség (60). Most of the multiple
hotspots are in the outskirts of Budapest to Kiskunlachaza, Bugyi, Délegyhaza. As we examine the decreasing
hotspot data we found 1,679 cells (1,524.9 km?) between 1990 and 2018. In largest number, they occur on the
Kiskunsag Sand Ridge (38), Majsa—Szabadka Sand Ridge (37) and Nagykall6i-Nyirség (36). Multiple hotspots
are located in settlements Izsak, Asotthalom, Vatta and Nyirmihalyi. Regions with numerous hotspots require
special management to moderate its negative consequences on soils to consider both increased anthropisation,
but also extensification of land use and their consequences.

Keywords: landscape degradation, landscape rewilding, land cover change, soil naturalness changes
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Introduction

Soils traditionally are considered a four-di-
mensional product of five natural soil-form-
ing factors, namely: substrate, climate, to-
pography, vegetation, and time (FormaN,
R.T.T. 1995). Only in the last decades, human
society was considered to add as the sixth
effective soil-forming factor (Dupat, R. 2005;
ErLis, E.C. and RamanxkuTTy, N. 2008; ELLIS,
E.C. et al. 2010). Even though, the soil-form-
ing function of anthropogenic activities can-
not be disregarded since the first spread of
agricultural land cultivation (KertEsz, A.

2009; BaLt, B.C. et al. 2017; Baupg, M. et al.
2019). The extent of area affected by the hu-
man processes, the intensity, and the diversi-
ty of ways how the society modified natural
soil bodies is continuously increasing. The
contribution of the humankind to soil devel-
opment seems to be more and more relevant,
which is indicated by occurrence and spread
of anthropogenic, technogenic soils (Bouma,
J. et al. 1998; ANTrROP, M. 2004). Parallelly,
always were regions, where human activity
decreased or disappeared for a while, which
allowed regeneration, renewal of former
disturbed or devastated soils (Crausu, S.
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et al. 2015; Navarro, L. and Pereira, H.
2015). Globally, less and less part of the
surface of the Earth remains, where human
society should not be considered as a signif-
icant factor of soil-forming. (Bouma, J. et al.
1998; HiLr, M. et al. 2002; ANTROP, M. 2004;
Krin, J.A. 2004; CsorBa, P. and Szasd,
Sz. 2009; DaLg, V.H. and Kring, K.L. 2013;
BavocH, Sz. et al. 2018).

Spatial pattern and its changes of these
opposite processes (like soil anthropization
and renewal by natural succession) could
be considered as the indicator of the actual
land needed by the society. Otherwise, it is a
phenomenon which should be compensated,
regulated, managed, and planned intention-
ally by the society (Lamsin, E.F. et al. 2006;
NovaAk, T.]. et al. 2013; LUNDBERG, A. 2018).

The study aimed to point on the changes of
the spatial extent of areas, which are affected
by changes in intensity of the human impacts
between 1990 and 2018. In our consideration,
the “Land Cover” classes (LC) and its chang-
es are related to the grade of the transforma-
tion of soils by society. Therefore, analysis
of LC and the LC changes allows an estima-
tion of the grade of human transformation
of landscapes (Inczg, J. and NovAk, T.J. 2016;
Szivrassi, P. et al. 2017; NovAk, T.]. et al. 2019).

In our research, we supposed that besides
of well-known processes of intensification
(e.g., soil sealing, construction, degradation
of soils), on extent areas LC changes were
concluded in the decreased grade of “human
impacts” (HI). At these sites, the changes al-
low a restart of soil development towards a
less degraded state (i.e., organic carbon se-
questration, recharge of soil nutrients, regen-
eration of aggregate structure and renewed
horizon development). Further, we intended
to identify the locations with the highest pos-
sible spatial accuracy, where these changes
appear, since we consider both increasing
and decreasing HI-s on landscapes requires
compensatory management by local society.
Therefore, a hotspot analysis was carried out,
for all four study periods, where we identi-
fied single and multiple hotspots — for de-
creased and increased HI-s.

Data sources and methods

As the main data source to our analysis, the
CORINE Land Cover (CLC) database and the
CORINE Land Cover Change (CHA) datasets
were applied.

In our study, the status datasets of CLC
(1990, 2000, 2006, 2012 and 2018) were ap-
plied to calculate the share of re-grouped CLC
classes according to the grade of their anthro-
pogenic transformation. The methodology of
surveys is standardized as it is described at
Magi, L. and MaTTANyi, Zs. (2002), and Mari,
L. 2010. The datasets at a scale of 1:100,000
were applied, on the study area (Hungary) it
consists of 32 CLC classes (FOMI, 2002). The
minimum mapping unit for areal objects is
>25 ha, and the minimum width of the linear
objects is >100 m. Although only the area ele-
ments are identified in the CLC, there are some
“linear elements” in it. Due to the differences
between two time and layer, we use the CHA
datasets. In these, they have mapped the less
than 5 ha changes, included the motorway
and some road changes. So, the GIS database,
which we are created, is extended to the digital
road changes. Furthermore, we only have these
“linear layers” because of the mapping scale of
the CORINE Land Cover Change dataset. The
important road impact and the fragmentation
are sometimes appeared in the CHA polygons.

Afterwards, the status data time series was
complemented by change layers (CHA 1990-
2000, 2000-2006, 20062012 and 2012-2018).
It allows higher accuracy to identify changes
as a comparison of the consecutive status lay-
ers (Mary, L. and MATTANYI, Zs. 2002; MARI,
L. 2010).

As in our earlier works it was described
(NovaAk, TJ. et al. 2013; NovAk, T.J. and ToTH,
Cs.A. 2016; NovAk, T.J. and Inczg, J. 2018;
BavrogH, Sz. et al. 2019) to the CLC classes,
the expectable influence on the soil cover was
assigned, and the CLC classes were reclas-
sified based on the grade of anthropogenic
transformation of the soils, into four groups
(Figure 1). One of these groups consists of
CLC classes which have not been considered
to have soils according to the definition of
soil by WRB (World Reference Base).
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CORINE LC
land cover polygon
(1990; 2000; 2006; 2012; 2018)

Reclassification based on grade of anthropogenic influences
(indicator: anthropogenic transformation of soil based on WRB diagnostics)

l

l l

Grade of No soils (0) Natural or doser to Soils with Anthropogenic soils
anthropogenic natural soils (1) anthropogenic (3)
transformation features (2)

Corine land cover (1.3.1), (5.1.1), (3.1.1),(3.1.2), (3.1.3), | (2.1.1),(2.1.2), (2.1.3), | (1.1.1),(1.1.2), (1.2.1),
classes (5.1.2) (3.2.1),(3.24),(3.3.1), | (2.2.1),(2.2.2),(2.3.1), | (1.2.2),(1.2.3),(1.2.4),
(3.3.2),(3.3.3),(3.3.4), (24.2),(2.43) (1.3.2),(1.3.3),(1.4.1),

(4.1.1),(4.1.2) (1.4.2)

Fig. 1. Reclassification of CORINE LC classes based on the expectable anthropogenic transformation of soils

Due to repeated surveys of the CLC data,
change layers (CHA) from five different years
the spatial extent and share of the groups
based on the grade of anthropogenic trans-
formation could be calculated, and therefore
the changes in the last three decades over the
country can be tracked.

Using this classification, the CHA poly-
gons were also evaluated. Therefore, the an-
thropogenic transformation grades (accord-
ing to the Figure 1) of the cover class before
and after the LC conversion was considered.
In furthermore, we ignored the polygons
in which the anthropogenic transformation
grade before and after the conversion was
falling into the same group. Here the inten-
sity of human impact (HI) remained approxi-
mately at the same level in spite of the altered
LC class, and the change was evaluated as
neutral concerning the anthropogenic trans-
formation grade. Polygons, in which the LC
conversion also resulted in an altered grade
of HI, were divided into two groups: LC
conversions with a) increasing, and b) de-
creasing HI (Figure 2). This reclassification
of CHA polygons was done for all four in-
tervals provided by CHA dataset (1990-2000,
2000-2006, 20062012, 2012-2018). The extent
and number of polygons showing increas-

ing or decreasing HI were calculated for each
above-mentioned time intervals. From each
interval, the five most extent LC conversion
types resulting increased or decreased HI
were listed for further analysis concerning
their consequences to soil resources.

To identify hotspots of increasing and de-
creasing HI a grid with 1x1 km cell size was
overlain on the LC change maps, the same
grid for each type and period. In every 1x1
km grid number of polygons with LC con-
versions resulting changed intensity of HI
were counted (Figure 3). As we have seen in
Figure 3 the number of land cover changes
(LCC) polygons are demonstrated. The hot-
spot methodology was assorted only those
cells, which LCC number are in the upper
quartile of it (e.g. like in Figure 4. only those
which are included 2-6 polygons in the cells).
The polygons of LC conversions with un-
changed intensity (see Figure 2) of HI were
eliminated from later analysis. Separately for
the type of change (increasing and decreas-
ing HI) and each study period, the basic sta-
tistic data of the grid cells were calculated.
The upper quartiles of the number of LC
change polygons per grid cell were consid-
ered to be the lower limit to evaluate a grid
cell as a hotspot, i.e., hotspots were consid-
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CORINE LCC land cover change polygons
\

17 v
Unchanged intensity of human Change in intensity of human impact
impact
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Increasing human impact Decreasing human impact
No soils No soils ) Anthropogenic soils Soils with
Nossoils Soils with anthropogenic amPropogem(
- o features Anthropogenic soils eatures
Anthropogenic soils | Anthropogenic soils pog
Anthropogenic soils No soils Natural or close to
natural soils
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No soils
Natural or close to | Natural or close to Natural or close to Anthropogenic soils
natural soils natural soils natural soils — -
Soils with anthropogenic
features

Fig. 2. Evaluations of LC changes based on the expectable change in the intensity of the HI

Assingning the number of the LCC polygons to grid cells

00 00 00 00 00 10 10 00 00 00 00 00
h—
00 10 11 01 00 10 10 00 00 00 00 00
N
%l\
00 20 22 02\00 00 00 00 00 00 00 00
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Number of land cover change (LCC)
l:l Decreased HI polygons in the cell with

|:| Increased HI
01 10 00 00 00 00 ——+——increased
——— Microregion border 10
0 ) Sk L1 decreased
01 00 00 00 00 00 O | human impact

Fig. 3. The method of assigning the LCC polygons to grid cells, for later identification of hotspots
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ered those grids, which had higher number
of LC change polygons as the upper quartile
of the grids for the same period and type of
change (Figure 4). If the hotspot lies in the
bordel, we attached to that region which is
occupied the largest part of the cell.

Hotspots of increasing and decreasing HI
were calculated separately. Further, numer-
ous grids proved to be hotspots not only
for one period but in more studied periods.
These multiple hotspots for increased and
decreased HI were represented with deeper
colour intensity on maps.

Results
Changes of HI

Distribution of LC classes among the groups
according to the grade of HI showed slight
changes between 1990 and 2018. Most LC
classes belong to the group, in which the
anthropogenic properties in the soil (dis-
turbance of soil horizons, modification of
soil structure, and occurrence of artificial or
transported materials) can be recognized.
Still, the solum itself is not predominantly
a natural product of pedogenic processes.
They covered 68.3 per cent of the country in
1990, and their share decreased by 3.2 per
cent to 64.9 per cent for 2018 (Table 1).

LC classes, which are related to soils pro-
duced completely by the anthropogenic
accumulation of transported, relocated or
industrially produced materials (‘anthropo-
genic soils” — Table 1) occupied 5.5 per cent
in 1990 and their share increased by 0.8 per

cent up to 6.3 per cent until 2018. LC classes,
in which soil development and horizona-
tion are driven by meanly natural processes
(succession of vegetation, topography, and
climate) was 24.3 per cent and increased by
2.5 per cent in 2018 up to 26.8 per cent. These
changes indicate that share of moderately an-
thropized soils is only decreasing, and both
extreme: anthropization and renaturation of
soils affect an increased area. Anyway, an-
thropization (LC changes with increased HI)
affected smaller part of the surface between
1990 and 2018, than LC changes with a de-
crease of HI.

We also considered the total extent (area,
km?) and the number of polygons with
changed LC class related to increased and
decreased human influence separated for the
four study periods (Table 2).

Generally, LC change polygons with in-
creased HI had a smaller total area and a
higher number in every period. The averaged
area of these polygons varied between 0.24
km? (2012-2018) and 0.29 km? (2000-2006).

Table 2. Extent and number of land cover change
polygons with decreased and increased human
influence between 1990 and 2018 in Hungary

Land cover changes with
decreased human | increased human
. influence influence
Period
Total
ared | humber | 2% | number
km? km?
1990-2000 | 401.1 593 185.9 677
2000-2006 | 483.7 447 189.6 651
2006-2012 | 532.7 398 136.4 570
2012-2018 | 107.4 238 131.2 551

Table 1. Distribution of CORINE land cover classes among anthropogenic transformation groups (%)
between 1990 and 2018 in Hungary based on anthropogenic WRB diagnostics of soils

Year No soils Natural or close to Soils with anthropogenic Anthropogenic
(0) natural soils (1) features (2) soils (3)

1990 1.9 24.3 68.3 5.5

2000 2.0 24.7 67.6 5.7

2006 2.1 25.5 66.5 59

2012 2.1 26.0 65.9 6.0

2018 2.0 26.8 64.9 6.3
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LC polygons with decreased HI had in op-
posite larger area, but a smaller number.
Therefore, averaged extent of polygons with
these types of conversion varied between 0.45
km? (2012-2018) and 1.34 km? (2006-2012). To
have an overview about the substantial LC
changes of the conversions, we ranked the
conversion types (coded by their CORINE
code before and after the LC change) accord-
ing to their frequency based on their area
and number we found, separately for each
period. LC conversions with decreased HI
proved to be less diverse than with increased
HI. Namely, 77 per cent per cent (2012-2018)
to 93 per cent (2006-2012) of the area affected
by LC changes with decreased HI belonged
into the five most frequent types (Table 3),
and the polygons in most frequent five types
are 63-66 per cent respectively of the total
number of polygons with LC changes with
decreased HI. In case of LC conversions with
decreased HI the initial LC was in most of the
cases arable land, mineral extraction sites,
complex cultivation patterns and vineyards.
The conversions resulted transitional wood-
lands, shrubs, pastures and broad-leaved
forests (see Table 3). It does not mean that at
the moment of the conversion, the quality of
landscape units suddenly changes, but this
type of changes results inherently reduced
level of disturbance and gives chances for
the regeneration of the ecosystems and soils.

LC conversions with increased HI, there-
fore, show higher diversity, since the most
frequent five types cover only 41 per cent
(1990-2000), and 61 per cent (2000-2006) of
the total area of them, and they mean only
25-37 per cent respectively of the total num-
ber of polygons with increased HI. When LC
changes resulted increase in HI mostly arable
lands, grasslands and pastures were turned
into construction sites, mineral extraction
sites, railways, and roads, industrial or com-
mercial units (see Table 3). Also, when inland
marshes were converted into water bodies,
soils were devastated submerging under con-
stant and higher water cover, even cancelled,
according to definition of WRB, if submerged
in more than 2 metre deep water.

For each period, both types of LC conver-
sions (increased and decreased HI) the most
frequent five conversion types are listed in
Table 3. Also, the summarized data show, that
the number of polygons with LC changes af-
fecting decreased HI are smaller (1,676 and
2,449), but the extent larger (1,524.9 km?
and 643 km?) as that of LC changes with in-
creased HI.

Hotspots of changed HI

As we mentioned in the data source and
methods section, 1x1 km? grids were creat-
ed. Using the grids, we prepared the hotspot
analysis, based on the mentioned methodol-
ogy earlier.

Hotspots were identified over the studied
four periods. As before, we also highlighted
the areas that contained the largest number
in both the four periods and the total. To fa-
cilitate the research, these were summarized
within the micro-regional boundaries and
then we created the sequent table.

The spatial distribution of hotspots with
increased HI is shown on Figure 5. Numerous
hotspots proved to be hotspots not only in
one studied period, but for more. Totally
2,449 between 1990 and 2018, in highest num-
ber on the Pest Plain (67), Csepel Plain (64)
and Nagykalloi-Nyirség (60) (Table 4). Most
likely, the non-irrigated arable lands (211)
are converted into construction sites (133)
and industrial or commercial units (121), or
road and railway network and associated
lands (122). Furthermore, many pastures
(231) are converted into construction sites
(133) to. In the case of 1,012 hotspots num-
ber of LC change polygons with increased HI
was in two periods higher than the respective
threshold value of the hotspots. These are
twofold hotspots, illustrated on Figure 5 with
more intense colour. Triple hotspots were
found in 223 grids and fourfold hotspot in
45. These multiple hotspots are shown with
darker colour intensity in Figure 5. On the
map, several aggregations of triple or four-
fold hotsopts can be identified. The top 5 are
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Fig. 5. Hotspots of increased human impact in Hungary based on LC changes 1990-2018

in the outskirts of Budapest highlighted by
Kiskunlachaza, Bugyi, Délegyhdza, besides
in Gydr and Biikkabrany.

In case of the LC changes with decreased
HI the upper quartile of the number of poly-
gons was 1 in all periods. This means, that all
grids having at least two polygons with LC
change showing decreased HI are regarded
as a hotspot. The number of them is 593, 447,
401, and 238 in the above order. Totally 1,679
cells are regarded as a hotspot in any of the
four-study periods between 1990 and 2018
(see Table 4). In largest number they occur
on the Kiskunsag Sand Ridge (38), Majsa—
Szabadka Sand Ridge (37) and Nagykalldi-
Nyirség (36). Figure 6 shows the location of
further hotspots of decreased HI. Number of
one-fold hotspots was found 2,379, two-fold
hotspots were found in 135 grid cells and tri-
ple hotspots in 15, and no fourfold hotspot
was found. The colour intensity also shows

hotspot multiplicity in Figure 6. The most af-
fected areas are in Izsdk, Asotthalom, Vatta
and Nyirmihdlydi. Usually, the non-irrigated
arable lands (211) and pastures (231) and
sometimes the agricultural types (213, 221,
222,242, 243) are converted into transitional
woodlands or shrubs (324). Some of the hot-
spots are the mineral extraction sites (131)
conversation into pastures (231).

Discussion — Considerable effects of land
cover conversions to soils

Numerous studies analysed the CORINE data-
sets based on the changes in LC (FERANEC, ].
et al. 2007; VErBURG, P.H. and Overmars, K.P.
2009; STURCK, J. et al. 2015; KuemMERLE, T. et al.
2016; PLIENINGER, T. et al. 2016; Foski, M. and
ZAvopNIK Lamovsek, A. 2019), but the high
number, small individual extent and high vari-
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Fig. 6. Hotspots of decreased human impact in Hungary based on LC changes 1990-2018

ability of conversion types make the overview
difficult and the evaluation of them compli-
cated. We classified the conversions into three
types based on the change of degree in HI, and
evaluated their spatial extent considering their
spatial frequency, using an auxiliary 1x1 km
grid to identify the hotspots of changes.
Also, in our earlier studies (NovAk, T.].
and Inczg, J. 2018; NovAk, T.J. et al. 2019)
we pointed on to the regional differences of
landscape changes in Hungary on micro-and
meso-region level. Considering these spatial
units, quite frequently changes with in-
creased and decreased HI were possible to
observe within the same micro- or meso-re-
gions, on the other hand, the exact identi-
fication of the changes was not possible.
Therefore, this different approach: applying
a grid and identification of hotspots proved
to be more useful. It allowed the more pre-
cise delineation of areas with increased and

decreased HI, and hotspots diversity among
the four study periods highlighted the loca-
tion of ongoing LC changes.

Our finding, that on the expense of the ex-
tent of LC classes with moderate HI both: the
extent of LC classes with increased and the
decreased HI impact was growing proved
useful to point on increasing differentiation
of LC. Regions with numerous hotspots of
increased HI requires special management to
moderate its negative consequences on soils,
such as accelerated erosion, soil compaction,
loss of organic carbon, mixing of soil hori-
zons, soil sealing, soil loss appear concentrat-
ed, and affect urbanized areas. Highway con-
structions, industrial areas, and areas with
intense peri-urban residential sprawl are typ-
ical places, where the LC conversions affects
intense soil anthropization (FALKENBERG, J.A.
et al. 2003; Esers, L.J. et al. 2004; Csorsa, P.
2005; ALmajMmAIE, A. et al. 2017), so far that
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natural soils are no more possible to identify
and even the substrate of soils are either ar-
tificial (construction waste composited from
brick, slag, concrete, asphalt) or transported
by humans (gravel, sand, rock). Besides their
environmental risks, it makes these regions
vulnerable against climate change, limiting
the potential for resilient responses. Multiple
hotspots of LC changes with increased HI
warns to the ongoing degradation of soils in
these areas. In contrast, regions with hotspots
of decreased HI can count with organic ma-
terial accumulation, carbon sequestration,
regeneration of structure, increase of thick-
ness of fertile soil layer (Van ETVELDE, V.
and AnTrOP, M. 2009; SANDOR, G. et al. 2013;
HorvArth, A. et al. 2015).

That is true that these soil processes
can compensate the unfavourable ones of
hotspots of increased HI, but in many cases
decreasing human impact on landscapes also
requires special management and control,
that must be considered. In case of decreasing
HI on former industrial, mining, military and
constructed areas a rewilding or renaturation
can be related to the long-lasting release of
pollutants into the groundwater or to the at-
mosphere, and therefore mean environmental
risks besides of their regeneration processes.
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The effects of COVID-19 on Airbnb

Lajos BOROS!, GABor DUD AS? and Tamis KOVALCSIK!

Abstract

COVID-19 pandemic starting at the end of 2019, hit hard tourism and hospitality industries throughout the world.
As a part of the processes, the most popular P2P accommodation service, the Airbnb also faced a rapid drop in
bookings. This study explores and compares the effects of the first wave of the pandemic on the Airbnb markets of
15 cities. The analysis is based on the data retrieved from Insideairbnb.com. Booking trends are compared between
2019 and 2020 and a day-to-day analysis of occupancy rates during the first months of 2020 is also performed.
Special attention was paid to the effects of pandemic on different price categories of listings. The results show that
the evolution of local pandemic situation had the most significant impact on bookings and occupancy rates in the
investigated cities. The characteristics of local markets and the pandemic and economic situation of sending coun-
tries had also great influence on the bookings and cancellations. In addition, in some cases the cancellations did
not affect the reservations made for the later periods, meaning that tourists hoped for a quick recovery. The effect
on price categories was also different from one location to another. The study provides empirical insights to the
effects of the disease on P2P accommodations. Furthermore, the future of short-term rentals is also discussed briefly.

Keywords: Airbnb, tourism crisis, geography of pandemic, COVID-19, P2P accommodation, sharing economy

Received September 2020; Accepted November 2020.

Introduction

Infectious diseases have always posed
threats for societies and economic activities
(Jennings, L.C. ef al. 2008; StrieLkowsk1, W.
2020), but due to the increasing interconnec-
tivity of our contemporary globalised world,
diseases can spread even more rapidly to dis-
tant regions than before (BRowNE, A. et al.
2016; SEMENzA, J.C. and Es1, K.L. 2019; HatLr,
C.M. et al. 2020; WiLsoN, M.E. and Cuen, L.H.
2020). Furthermore, information flows are
also increasingly globalised, thus, people
receive up-to-date reports on the spreading
and consequences of the diseases or other
disruptive events. Growing public aware-
ness and perceived risk affects consumer
decisions in tourism and hospitality industry
(Pagg, S. et al. 2012; Oroo, F.E. and Kim, S.S.
2018; Huang, D. et al. 2019; Kiwm, J. et al. 2020).

The COVID-19 (coronavirus) pandemic that
appeared at the end of 2019 had a devastating
effect on almost all aspects of social and eco-
nomic life. Tourism, as a fragile and volatile
sector (CakARr, K. 2018) was no exception; as a
matter of fact, it was among the most seriously
affected sectors (Hiccins-DEessrorLEs, F. 2020;
UNWTO, 2020). Due to the closing down of
borders, fear from the virus and the lockdown
measures applied by local and national au-
thorities (Ren, X. 2020), international and do-
mestic tourist flows decreased dramatically.
Consequently, tourism sector experienced its
largest downfall ever (GossLING, S. et al. 2020;
Stankov, U. et al. 2020).

As a part of these processes, one of the most
important online accommodation platforms,
Airbnb was also hit hard by the pandemic.
Airbnb guests cancelled their reservations or
did not make new ones after the pandemic
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had started to spread (DOLNICAR, S. and ZARE,
S.2020). As a result, occupancy rates stagnated
or decreased. The aim of this paper is to pre-
sent the effects of the pandemic on the Airbnb
markets, including the analysis of booking
trends in 15 cities, the comparison of data from
2019 and 2020 and a more detailed analysis
of occupancy rates in 2020. Furthermore, the
effects on different price categories are also
analysed in relation to each city.

Literature review
Airbnb — characteristics and conflicts

Several researches focus on the development
and the conflicts of Airbnb in the last years.
The key topics are the following: the motiva-
tions of guests, the strategies of hosts, charac-
teristics of Airbnb supply and the effects of P2P
accommodation on the destinations, regulatory
aspects and taxation, the effects of Airbnb on
tourism and hospitality sector and Airbnb itself
as a company (Dann, D. et al. 2019; GUTTENTAG,
D. 2019). Several studies analyse the effects on
housing markets, highlighting that due to the
emergence of short-term rentals, entire apart-
ments are withdrawn from local housing and
rental markets leading to inflating rents and
real estate prices (Kg, Q. 2017; RosErTsoN, D.
et al. 2020). As a consequence, low-income
residents are excluded from tourist areas, and
those who remained also developed negative
perceptions (Sterciou, D.P. and Farmaki, A.
2019). In relation to the above-mentioned pro-
cesses, Airbnb is often related to gentrification
(Dupas, G. et al. 2017; WacuasmuTH, D. and
WEIsLER, A. 2018; RoserTsoN, D. et al. 2020).
Several analyses emphasise that despite the
“sharing” rhetoric, professional, business-like
use is widespread: single hosts operate multi-
ple listings (Boros, L. et al. 2018; FERRERI, M.
and Sanvar, R. 2018. Apamiak, C. 2019; Ros-
ERTSON, D. et al. 2020). Airbnb can contribute to
the transformation of city centres as well: since
it can appear in already existing buildings, it
intensifies crowding and tourism gentrification
(GuTIERREZ, ]. et al. 2017).

The effects of Airbnb on traditional accom-
modation services is also often analysed:
studies have found that Airbnb influences
occupancy rates and hotel prices (Hong
Cuou, K. et al. 2015; Zervas, G. et al. 2017;
GininDza, S. and Ticaaawa, T.M. 2019) or
employment in tourism (Fang, B. et al. 2016).
However, these effects are not uniform: the
type of hotels (e.g. ownership) and location
matter (DoGru, T. et al. 2020). GUTTENTAG,
G. (2015) described Airbnb as a disruptive
innovation in the accommodation sector.
Taxation, for example, is a key issue in this
regard (ViNnoGrapov, E. et al. 2020). Since
the booking of accommodation happens
through Airbnb, both guests and hosts tend
to avoid taxes. This creates a competitive
advantage for Airbnb as opposed to hotels.
Furthermore, hotels must comply with the
legal framework regarding the accommoda-
tion sector, while Airbnb listings are usually
out of the scope of the regulations, which is
also a competitive advantage for P2P accom-
modations (Boros, L. et al. 2018). In addition
to the taxation issue, the regulatory aspect
of P2P accommodations is also a widely
discussed topic. Several studies highlighted
that existing regulatory frameworks are not
suitable for the management of Airbnb and
its effects on the housing market or tourism
sector (EpELMAN, B.G. and GerapIN, D. 2015;
GutTENTAG, G. 2017). Reacting to this prob-
lem, many cities introduced restrictive meas-
ures for Airbnb, e.g. maximizing the number
of rental days, requiring the registration of
hosts, or creating new administrative frame-
works (HajiBasa, H. and Dornicag, S. 2017).

The relation between P2P accommoda-
tion and traditional tourism services has a
particular aspect in the post-socialist region,
where tourism development is fragmented
and not embedded in wider economic or ur-
ban development (GuNTER, U. and OnDER, L
2018; KrjuéNikov, A. et al. 2018; SmritH, M. et
al. 2018; Smit, M.K. et al. 2018; BeLorTl, S.
2019; Gyop, K. 2019; RAtz, T. et al. 2020). Due
to the characteristics of post-socialist housing
markets (e.g. ownership structures, processes
of privatisation, regulatory frameworks) (see
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e.g. Exyepi, G. and KovAcs, Z. 2006; FoLp1,
7s.2006; SYkora, L. and Bouzarovski, S. 2012;
GriMmE, K. et al. 2019; KorceLLI-OLEJNICZAK,
E. and Tammaru, T. 2020; KovAcs, Z. 2020)
the emergence of Airbnb contributed to the
increase of socio-economic inequalities in
post-socialist inner-cities. At the same time,
the rise of Airbnb has also clearly contributed
to the development of tourism in these cities,
providing relatively cheap accommodation in
city centres and nearby locations. According
to recent research findings (e.g. Boros, L. et
al. 2018; Kryucnikov, A. et al. 2018) the share
of multi-hosts (hosts managing more than
one listing) in these cities is higher than the
European average. At the same time, short-
term rentals are regulated moderately or not
at all in post-socialist cities. Therefore, the
effects of COVID-19 pandemic on the hospi-
tality industry of post-socialist cities deserve
special attention.

Previous research has also revealed that the
most important motivations for using P2P ac-
commodations are the lower costs compared
to hotels and the value for price (GUTTENTAG,
D. 2015; Mao, Z. and Lyu, J. 2017; So, K.K.F.
et al. 2018; Pung, J.M. et al. 2019), but other
factors have their significance as well. Tran,
T.H. and FiLimonau, V. (2020) identify four
types of motivational factors: economic ben-
efits, social benefits, functional attributes
and experiences. On the other hand, lack of
trust and perceived risk are both identified
as de-motivational factors when considering
listings on Airbnb (Mao, Z. and Lyu, J. 2017;
ManapevAN, R. 2018; Mao, Z.E. et al. 2020).
At the same time, certain kinds and levels of
risks can have a positive effect on consumer
behaviour in P2P accommodation services
due to the perceived advantages (e.g. price,
authenticity or location) and the risk-seek-
ing attitude of travellers (Aruan, D.T.H. and
Fericia, F. 2019; Y1, J. et al. 2020). However,
previous studies could only analyse the
role of perceived risk on micro level: on the
scale of host and guest and usually focused
on certain markets. COVID-19 represents a
more general and unprecedented risk. Since
Airbnb is a major force shaping today’s tour-

ism and due to the magnitude of the local ef-
fects of P2P accommodations, it is important
to understand how COVID-19 has affected
local Airbnb markets. The future of Airbnb
is related to the future of tourism and hos-
pitality industry and the future of our cities.

Diseases, risks and tourism and hospitality

As it was mentioned in the Introduction,
tourism is a fragile sector, often severely
affected by crises, natural or human-made
disasters or disease outbreaks (Cakagr, K.
2018; Reppy, M.V. et al. 2020). Thus, the con-
sequences of these unfavourable events and
post-crisis management aspects are often on
the agenda. In the last two decades several
major disruptions have affected international
tourism, such as terrorist attacks (e.g. in New
York, 2001; in Bali, 2002), the global economic
crisis in 2008-2009, the eruption of the vol-
cano Eyjafjallajokull in 2010 or the 2004 tsu-
nami in South Asia (Harr, C.M. 2010; Lim,
J. and Won, D. 2020). The most important
disease outbreaks that had effects on tour-
ism and hospitality industry were the bovine
spongiform encephalopathy (“mad cow dis-
ease”) in 2002-2003, the Severe Acute Res-
piratory Syndrome (SARS-CoV) in 2003, the
avian flu in 2004, swine flu in 2009 (HIN1),
Middle East respiratory syndrome-related
coronavirus in 2012 (MERS-CoV) and the
Ebola outbreak in 2014. All of them have
been analysed and discussed intensely in
the academic literature, focusing on the ef-
fects of the diseases, presenting post-crisis
management perspectives and highlighting
the importance of precaution (SHARPLEY, R.
and CraveN, B. 2001; Baxter, E. and BoweN,
D. 2004; HenpEirsoN, J.C. and Ng, A. 2004;
Gu, H. and WaLL, G. 2006; McALEER, M. et
al. 2010; Wu, E.H.C. et al. 2010; Rassy, D. and
Smrth, R.D. 2013). However, despite the calls
for proactive crisis management, most of the
national governments failed to elaborate ef-
fective plans for disease-related tourism
management and communication (Jamar, T.
and Bupkg, C. 2020).
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Many authors concluded that the out-
breaks usually caused decline in tourist arriv-
als, due the fact that tourists were concerned
about their health and safety (Kvo, H.-L. et al.
2009; Mao, C.-K. et al. 2010; Leg, C.-K. et al.
2012; Joo, H. et al. 2019) and to non-pharma-
ceutical interventions (such as surveillance,
border control and quarantine) (Leg, C.-K.
et al. 2012; Ho, L.-L. et al. 2017; Ryu, S. et al.
2020). However, the effects can vary depend-
ing on the type of tourism (Su1, W. and L1,
K.X. 2017). Furthermore, it is also important
to point out that tourism is not only affected
by diseases but is also connected with their
spread. The greater mobility of people and
the accessibility and affordability of air travel
contribute to the rapid spread of infectious
diseases (Davis, X.M. et al. 2013; OMRANT,
A.S. and SuarHous, S. 2015; FINDLATER, A.
and Bococs, LI. 2018).

As previous works on crises and tour-
ism demonstrated, the perception of risk
has a significant role in tourist decisions
(REISINGER, Y. and MavonDpo, F. 2005; Law, R.
2006; Tang, C.F. and Tan, E.C. 2016; NovELLI,
M. et al. 2018), although the awareness of in-
dividuals varies depending on their experi-
ences and knowledge (Wipmar, N.J.O. et al.
2017; NeLson, E.J. et al. 2019). If travellers are
concerned about their health and safety, it af-
fects tourist flows negatively. Several studies
confirmed that negative effects tend to appear
quickly, while the recovery could take longer
time (Lean, H. and Smyth, R. 2009). L, J.
and Won, D. (2020) investigated the recov-
ery of tourism in Taiwan after the outbreak
of SARS. Their research showed that the tour-
ist arrivals from different markets recovered
at a different rate, because the risks were
perceived differently among travellers from
Hong Kong, the United States or Japan. The
perceptions were affected by local experienc-
es regarding the virus or the trust in health
organisations. Consequently, in the case of
Japan recovery of tourist flows took longer.

Since travel decisions are strongly related
to perceptions of risks, the role of commu-
nication is crucial in shaping fear and con-
cern among potential consumers — as it was

highlighted by several case studies (e.g.
FauLkner, B. 2001; BaxTer, E. and BoweN,
D. 2004; Kvo, H.-I. et al. 2009; SpARKE, M.
and ANGuUeLov, D. 2012; FisHER, J.J. et al.
2018; Maruanca, P.M. and Henama, U.S.
2019; Jamar, T. and Bupkg, C. 2020). Disease
outbreaks influence consumer behaviour
negatively — even if a virus does not infect
humans (such as the case of avian flu dem-
onstrates — Kim, J. et al. 2020). Alarmist voices
in media strengthen the perception of risk,
causing panic and leading to more severe
consequences in tourism (MONTERRUBIO, J.C.
2010), affecting destination image (Huco, N.
and MiLLER, H. 2017).

Communication is also important during
the recovery: destinations and hotels have
to convey messages about safety — focusing
on revenue-generating markets. National
tourism agencies play a crucial role in co-
ordinating and supporting these activities
— see the example of Tourism Authority of
Thailand after the 2004 tsunami. In addi-
tion to the marketing efforts, price has also
a significant role during recovery: hotels can
offer discounts or special packages to at-
tract guests (HENDERsON, ].C. 2005). On the
other hand, cost reduction (e.g. lower labour
costs, stricter financial control, reduced level
of services etc.) is also an often used strat-
egy (CamriranoN, K. and Scort, N. 2014).
Collaboration between various actors of
tourism (e.g. between hotels, airlines, travel
agencies etc.) may also contribute to cost
reduction through the economies of scale,
help the formation of shared visions of fu-
ture, increase the influence of stakeholders
on future policies, and strengthen the rela-
tions between actors (Howes, M. et al. 2015;
Jiang, Y. and Rircuig, B.W. 2017). So far, the
effects of diseases on Airbnb have been rarely
analysed, due to the fact that since the emer-
gence of this accommodation platform, there
have been only a few disease outbreaks that
affected tourism markets, and only with lim-
ited effect. According to Hu, M.R. and LkE,
A.D. (2020) the lockdown in Wuhan, the lo-
cal appearance of COVID-19 and the intro-
duction of local restrictions all had negative
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effects on Airbnb bookings — but the impor-
tance of these factors varied from one region
to another. The geographical distance of
disease hotspots and the local mobility lev-
els also influenced the number of cancella-
tions. As their analysis on London shows, the
pandemic affected the structure of demand
as well: due to the lower level of host-guest
contact, entire homes had a competitive ad-
vantage against private rooms. Although
COVID-19 pandemic caused severe crisis in
tourism industry, reducing spending power
and tourist demand, the first negative effects
of the disease outbreak were mainly caused
by the perceived risks (Rivera, M.A. 2020).
This is mainly because economic problems
started later than the reports on the disease
outbreak had started to dominate public and
political discourses.

Based on the above-mentioned risk and
pandemic related context, the main questions
of this research are the following: How has
the pandemic hit the analysed cities; what
were the main differences among them?
Which factors did influence the magnitude
of the decrease in bookings and cancellations
the most? How were different price catego-
ries affected by the pandemic?

COVID-19: characteristics of the disease
and a brief timeline of the pandemic

The first confirmed case of COVID-19 was
reported in Wuhan, China on 1 December
2019 — although according to several reports
there had been earlier cases of the disease.
The new disease (as pneumonia of unknown
cause) was reported on 31 December 2019
to the World Health Organization (WHO)
Country Office in China. Several researches
reported that the coronavirus appeared in
Europe in the last quarter of 2019, however,
the public was not aware of the danger at
that time. The impact of the disease started
to manifest in tourism when the disease
had become a global pandemic and vari-
ous non-pharmaceutical interventions were
applied by national governments or global

organisations (travel bans, border closures,
state of emergency etc.). As a result of these
measures, the threat posed by coronavirus
became more evident for travellers, thus, it
had a larger role in their decisions.

The name COVID-19 for the disease was
announced on 11 February 2020. The WHO
declared the outbreak as public health emer-
gency of global concern on 30 January 2020. It
was the sixth time that an emergency of this
scale had been identified (KameL Bouros,
M.N. and GeracgHury, E.M. 2020; ZHENG, Y.
et al. 2020). On 11 March 2020, the outbreak
was classified as pandemic by the WHO
(2020). The virus rapidly spread outside
China during January (according to the epi-
demiological reports); the first infected person
outside China was reported in Thailand on 13
January, while the first European case was re-
ported in France on 24 January (Worldometer,
2020). The first COVID-19 related deaths in
the countries concerned in our research were
reported during February. National govern-
ments reacted by introducing travel restric-
tions and declaring states of emergency —
although the timing and the exact nature of
measures varied. For example, Brazil did not
declare a national state of emergency, only
certain cities did so. On the other hand, most
of the European countries announced state of
emergency almost at the same time — in the
middle of March. These actions were coin-
cided with or were followed by travel restric-
tions and borders closures — to slow down or
prevent the spread of the disease (Figure 1).

Data and methods

The data used in this analysis was retrieved
from the database of insideairbnb.com (In-
sideairbnb, 2020). This webpage provides
free data on offers and bookings of local
Airbnb markets. The dataset contains infor-
mation on the actual price (on the day of the
data collection) and availability (stored in a
Boolean variable: true-false) of all listings
for the next 12 months. The data is updated
monthly, thus, can be used for longitudinal
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Fig. 1. The timeline of the spread of COVID-19 and
measures and restrictions taken by different coun-
tries. Source: Edited by the authors.

analyses; analysing booking trends, prices
and comparing them between various cit-
ies. The dataset has its limitations though:
it does not contain data from all Airbnb list-
ings worldwide, but only for selected cit-
ies. Furthermore, the timeframe of the data
available in different locations can differ; in
some cases (e.g. Tokyo), the earliest available
data is from the middle of 2019, thus, it is
not always possible to make a year-to-year
comparison between the data from 2019 and
2020. Furthermore, the data collections in
various cities do not cover exactly the same
time periods (Table 1).

Last but not least, although the dataset con-
tains availability and price data for each and
all listings for the next 365 days, a large part of
those listings becomes unavailable after three
months (i.e. the value of the availability vari-
able is ‘false’ for all days from the 4™ month
to the 12"). Our assumption is that most of
them are not withdrawn from the market but
are usually offered only for the next three
months. As a result, a significant share of lo-
cal Airbnb markets is not represented in the
data for the above-mentioned period. Thus,

the analysis is always based on the data for
a three months’ period starting from the day
of the data collection (i.e. in our analysis the
overlap between consecutive data collections
is two months — due to the reliability of data,
only these months can be compared).

To answer our research questions, we have
analysed the changes in booking rates in 15
cities (London, New York, Paris, Sydney, Los
Angeles, Beijing, Rio de Janeiro, Copenhagen,
Rome, Cape Town, Madrid, Barcelona,
Prague, Tokyo and Milan). The choice of cit-
ies was based on their tourism importance
within Airbnb and because the aim was to
represent various parts of the world and to
provide a more comprehensive analysis of the
early effects of coronavirus. Thus, the 9 largest
local Airbnb markets (based on the number
of listings) were selected. Madrid, Barcelona
and Milan were added to the analysis because
of the severity of the pandemic in these cit-
ies. Furthermore, in order to provide a more
comprehensive overview, the trends of Cape
Town (the largest African market) and Prague
(the largest post-socialist market) were also
analysed. In addition, the selection of Prague
was also motivated by the fact that most of the
post-socialist countries had lower infection
ratio compared to Western Europe (KouRir, P.
and FErenCuHOVA, S. 2020). Due to the limita-
tions of data availability various cities had to
be excluded from the analysis or could only
partly be analysed. In addition, since the pan-
demic hit Asian countries first, the timeframe
of the data collection is different in the case-
study cities. In the cases of Tokyo and Beijing
data from November to February were used,
while in other cases the timeframe was from
December to March (Table 2).

During our research, we used the data on
availability and prices to analyse the changes
in booking rates and to compare cancella-
tions and new bookings among various
price categories (price quartiles) for all cit-
ies. Four datasets were analysed in all cases:
every month from December 2019 to March
2020. This timeframe covers the time when
the world was not yet aware of the dangers
of COVID-19 and the time when the virus
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Table 1. Dates of the data collections
City Year Date-1 Date-2 Date-3 Date-4
P-I* P-I - P-IT** P-IT — P-TIT*** P-IIT****
Barcelona 2019 10.12.2018 14.01.2019 06.02.2019 08.03.2019
2020 10.12.2019 10.01.2020 16.02.2020 16.03.2020
Madrid 2019 10.12.2018 14.01.2019 06.02.2019 08.03.2019
2020 10.12.2019 10.01.2020 18.02.2020 17.03.2020
Rio de Janeiro 2019 14.12.2018 18.01.2019 11.02.2019 13.03.2019
2020 23.12.2019 21.01.2020 25.02.2020 18.03.2020
London 2019 07.12.2018 13.01.2019 05.02.2019 07.03.2019
2020 09.12.2019 09.01.2020 16.02.2020 15.03.2020
New York 2019 06.12.2018 09.01.2019 01.02.2019 06.03.2019
2020 04.12.2019 03.01.2020 12.02.2020 13.03.2020
Paris 2019 07.12.2018 13.01.2019 05.02.2019 11.03.2019
2020 10.12.2019 09.01.2020 16.02.2020 15.03.2020
Sydney 2019 07.12.2018 13.01.2019 04.02.2019 07.03.2019
2020 08.12.2019 07.01.2020 15.02.2020 16.03.2020
Los Angeles 2019 06.12.2018 11.01.2019 03.02.2019 06.03.2019
2020 05.12.2019 04.01.2020 13.02.2020 03.03.2020
Beijing 2019 15.11.2018 14.12.2018 18.01.2019 11.02.2019
2020 24.11.2019 26.12.2019 21.01.2020 26.02.2020
Rome 2019 11.12.2018 16.01.2019 07.02.2019 08.03.2019
2020 12.12.2019 12.01.2020 19.02.2020 30.03.2020
Milan 2019 11.12.2018 16.01.2019 07.02.2019 08.03.2019
2020 11.12.2019 12.01.2020 18.02.2020 30.03.2020
Copenhagen 2019 18.12.2018 28.01.2019 17.02.2019 26.03.2019
2020 31.12.2019 29.01.2020 28.02.2020 22.03.2020
Prague 2019 21.12.2018 29.01.2019 18.02.2019 28.03.2019
2020 31.12.2019 30.01.2020 29.02.2020 22.03.2020
Cape Town 2019 15.12.2018 22.01.2019 12.02.2019 18.03.2019
2020 28.12.2019 26.01.2020 27.02.2020 21.03.2020
Tokyo 2020 28.11.2019 30.12.2019 28.01.2020 29.02.2020

*Beginning of the booking phase of the Period I. **End of the booking phase of the Period I, and beginning
of the booking phase of the Period II. **End of the booking phase of the Period II, and beginning of the
booking phase of the Period III. ***End of the booking phase of the Period III.

started to spread globally, severely affecting
tourism flows and accommodation bookings.
Since most of the travel restrictions were in-
troduced during March, the analysed pro-
cesses were influenced by the market trends
without the governmental interventions.
We compiled a timeline of the spreading
of COVID-19 and national and local policy
responses. According to several reports and
analyses, the virus appeared earlier than the
first confirmed cases indicate, but this is ir-
relevant for our analysis, the responses from
governments, tourists or airlines were affect-
ed by the “official” data and the measures tak-

en by various actors within and outside the
tourism sector (e.g. airlines, travel agencies).

Comparing of reservation numbers for
the same days between two consecutive
months, it is possible to determine change
in occupancy rates of Airbnb listings. Growth
is interpreted as net gain, while decrease is
interpreted as net loss of reservations. If
we have two data collections, one from 10
December 2019, the other from 10 January
2020 (i.e. booking phase), we can calculate
and compare occupancy numbers for the
days between 10 January and 10 March (i.e.
travel phase). As we mentioned earlier, the
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Table 2. List of the case-study cities and justification of their selection
Number of
Ranking City — umpoer o — Justification of selection
listings active listing
1 London 87,571 58,261
2 Paris 66,414 35,097
3 New York 51,097 32,706
4 Sydney 40,434 22,821
5 Beijing 39,732 35,393 Top Airbnb market
6 Los Angeles 38,851 31,575
7 Rio de Janeiro 36,461 27,842
8 Rome 31,450 28,803
9 Copenhagen 28,418 10,997
13 Cape Town 24,591 20,357 Top African Airbnb market
17 Madrid 21,845 17,899 Severely hit by COVID-19
19 Barcelona 20,981 18,210 .
20 Milan 20,280 15,959 Severely hit by COVID-19
24 Tokyo 15,551 14,827 Top Asian Airbnb market*
25 Prague 14,560 11,631 Top post-socialist Airbnb market

*Outside of China. Source: Edited by the authors based on data from InsideAirbnb, 2020.

reliability of data drops significantly after the
third month of the travel phases. As the first
step of the analysis, a year-to-year compari-
son of bookings was made to understand the
dynamics of local Airbnb markets. In the next
phase of research, in order to gain a more
detailed understanding of the temporal
changes, a day-to-day comparison of book-
ing numbers was made; and changes in the
number of bookings for each day of the travel
phase were calculated. Finally, to understand
how various price categories were affected
by the pandemic, the changes of bookings in
the price quartiles of cities were compared.

Results

As the first step of the analysis, the changes
in the number of bookings between 2019 and
2020 were compared. Figure 2 shows the av-
erage net gain/loss in reservations per day
for each travel phase. These numbers were
calculated by dividing the total number of

new reservations made during the preced-
ing booking phase by the number of days
within the travel phase. Each period shown
in Figure 2 consists of a booking and a travel
phase (see Table 1).

Compared to the previous year, all the ana-
lysed cities show a decrease in the number of
new bookings between February and March
2020 — the largest one was experienced in
Rome. Although the most affected region
was Lombardy (ca. 600 km from Rome),
the decrease in Milan was lower. Paris and
Prague also suffered significant drops. Spain
was hit severely by COVID-19 which is re-
flected in the number of bookings as well: the
number of cancellations exceeds the number
of new bookings for Barcelona and Madrid in
the third period of 2020, when the pandemic
situation started to evolve in the country. It
means that the number of bookings from
March to May dropped significantly.

In the first half of February, Airbnb book-
ings in Beijing were suspended until May
(Reuters, 2020), thus, the last analysed pe-
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Fig. 2. Changes in daily average reservations, comparison of 2019 and 2020. Source: Edited by the authors.

riod from 2020 shows the largest drop in
the number of bookings — but this is due
to administrative reasons. The processes in
London and New York are quite similar -
the reason could be that as global cities they
are both deeply embedded into global flows
of people and information. In Los Angeles,

the number of bookings decreased, but the
number of new bookings in Period III almost
matched the level of Period I. Additionally,
Los Angeles showed the largest number of
new bookings in Period III. Although the first
confirmed cases in the United States were
reported in January, Los Angeles remained
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slightly affected until the middle of March.
Our assumption is that in this case, travel-
ler choices were affected mostly by the local
situation, and the spreading of virus in other
states had a lower significance. The restric-
tions for travellers from the Schengen Zone
were introduced on 13 March, and so they
did not affect the booking trends analysed
in this research.

Since December, January and February
are summer months on the Southern
Hemisphere, the peak tourism season falls to
this period. Christmas season also strength-
ens tourism in this period so the significance
of “last minute” bookings is lower in Sydney,
Rio de Janeiro and Cape Town than in the
other investigated cities —i.e. travellers book
their accommodations well before the trav-
el date. Thus, the number of new reserva-
tions and the decrease in the third period
are also lower in the cities of the Southern
Hemisphere. In addition, the pandemic has
appeared later in Cape Town and Rio de
Janeiro compared to the other analysed cities.
The year-to-year comparison was not pos-
sible in the case of Tokyo due to the missing
data for 2019 — but compared to the first two
periods in 2020 there were almost no new
reservations in the third.

When analysing the effects of various
events and milestones on Figure 1, the results
show that the global events (e.g. declaration
of public health emergency of global concern)
had little effect on booking and cancellation
trends. Instead, the local pandemic situation
had more significant role in these processes;
the change in the number of bookings cor-
relates with the time elapsed from the date
when the rate of fatalities exceeded the one
person/million value. With time the drop in
booking numbers was larger. There were
two exceptions: Rio de Janeiro and Sydney.
In both cases, local conditions and processes
may explain this deviation. In Rio de Janeiro,
the low level of COVID-19 testings and polit-
ical attitudes towards the disease decreased
the official numbers of infections and fatali-
ties. While Australian bookings might have
been affected by extensive wildfires.

It is important to note that other factors than
COVID-19 also had their impacts on tourism
and Airbnb reservations. The possible effects of
Australian wildfires were already mentioned.
In addition, China is the most important source
of international visitors in Australia; the evolv-
ing pandemic situation in China could also
affect the number of reservations. This was
particularly the case after Australia had intro-
duced a travel ban for visitors from China on 1
February 2020 (Champer Champ, 2020).

In the second step of the research, the aim
was to provide a more detailed picture of the
processes presented above. Thus, a day-to-day
analysis was made for the occupancy rates for
four data collection dates. The lines on Figure
3 show the percentage of booked listing at the
time when these data collections were made
for each consecutive day. The areas between
lines present direction and the extent within
the change. If the lines representing a later
data collection time decreases below the one
representing the earlier data, then a net loss in
occupancy is experienced. As we mentioned
earlier, Airbnb bookings were suspended in
Beijing in the first half of February 2020.

The graphs on Figure 3 confirm the above-
mentioned statements — but they also reveal
some peculiarities. The differing trend lines
highlight the differences in booking strategies.
For example, in the case of Rio de Janeiro, the
steepness of the trend lines shows that most
bookings are made just before the travel. In
the cases of Madrid and Barcelona a net loss
in occupancy can be seen from the middle of
March. At the same time, this negative trend
seems to have a lower effect towards the end
of Period III; travellers booked accommoda-
tion for May during the third booking phase
(the beginning of March). It shows that some
tourists trusted that the pandemic situa-
tion would disappear by May — confirming
the role of risk perception in travel plans. In
Rome the bookings disappeared for the whole
Period III — showing a different perception
of risk in that case. In Paris and Prague, the
cancellation ratio was high, but similarly to
Madrid and Barcelona guests did not cancel
their bookings for the end of April.
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Fig. 3. Day-to-day changes of the Airbnb occupancy ratio between December 2019 and March 2020.
Source: Edited by the authors.
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The trend lines of London and New York
show similar patterns here as well; the net loss
in bookings appears at the beginning of April
and the rate of relapse lower compared to
Rome, where the most drastic decrease in oc-
cupancies was experienced. In Milan the mag-
nitude of net loss is connected to the cancella-
tion of the Design Week event. Copenhagen
had net loss during almost the whole Period
III, but the occupancy rate remained relatively
high compared to the other investigated cities.
Only two cities had no net loss in Period III:
Sydney and Los Angeles. However, Sydney
had two weeks at the beginning of April with
only a minimal growth in occupancy rate. At
the same time, the trend lines are quite similar
for Los Angeles in each period. It confirms our
previous findings; the effect of COVID-19 was
minimal on the local Airbnb market during
the analysed period. Tokyo shows the largest
drop when comparing the maximum occu-
pancies between data collections.

Compared to the peak occupancy of the
holiday season, the maximum rates dropped
more than 30 per cent for the next two phases.
The possible explanations are two-fold; on the
one hand, the drop is a “normal” process, since
occupancy is usually higher during Christmas
and New Year. On the other hand, China is
one of the most important sources of tourists
for Japan. In 2019 almost one-third of the tour-
ists in Japan arrived from China. Losing one
of the key sources of international tourism hit
hard the Japanese Airbnb market as well. The
number of new reservations in Cape Town
also decreased significantly, but the length
of net loss period is relatively short and new
reservations were already made for May. This
could be related to local circumstances: South
Africa was where COVID-19 appeared the lat-
est among the countries concerned.

During the third step of the analysis, the
effects of coronavirus on different price
categories of Airbnb were analysed. For
the sake of that the daily average number
of net gain/loss in each period for the price
quartiles was calculated. Results show how
the overall gain or loss occurred among the
price quartiles (the first quartile consists of

the most expensive listings, while the fourth
the cheapest ones) during 2020 (Figure 4).
Data for Beijing shows the cancellation of all
previously booked listings since all bookings
were suspended to Period IIL.

According to the reservation data, the
Airbnb markets of all analysed cities were
affected by the pandemic — but this effect
showed different patterns. In Milan, Rome,
Prague, Rio de Janeiro, Copenhagen all price
categories had net loss. In the cases of Rome,
Barcelona, Rio de Janeiro, London and New
York the more expensive listings were more
affected, however, it does not always mean
net loss. Unlike the previous parts of the anal-
ysis, London and New York shows distinct
differences here. While in the case of New
York, there was a slight increase in all quar-
tiles, in London a net loss was experienced
above the median price. In Paris, Los Angeles,
Copenhagen, Madrid, Prague and Milan the
second and third quartiles suffered the larg-
est decrease, while in Tokyo listings below
the median price were the most affected. The
rise of occupancy rate in Cape Town at the
end of Period III was related to the cheapest
price category. Due to the specific situation
of Australia (i.e. wildfires) Sydney does not
seem to fit into the above described categories.

Discussion and conclusions

The aim of this paper was to analyse the ef-
fects of COVID-19 on the Airbnb markets
of different cities. To this end, the paper
focused on three interrelated research ques-
tions. The first one referred to similarities
and differences between various tourist lo-
cations regarding the effects of COVID-19.
As data showed, COVID-19 pandemic had
serious effects on the analysed local Airbnb
markets, although the characteristics of the
changes varied from city to city — thus, there
is no uniform model of changes. Differences
are determined by several factors, e.g.:
— the characteristics of local tourism markets
(i.e. seasonality, price level, key source
countries of tourists);
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Fig. 4. Daily average reservations by quartiles between December 2019 and March 2020. Source: Edited by the authors.

— the time of the emergence of pandemic

situation locally;

unknown due to the limitations of the ana-

lysed data, the relatively low infection ratio

- government reactions and policies.

In some cases, the reservations made for a
later date were not cancelled — as the case of
Prague demonstrates. While its reasons are

might have had an effect on this.

Based on our research findings it is difficult
to provide comprehensive answers to the sec-
ond and third research questions. The second
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question focused on the underlying factors
of Airbnb cancellations. As the data showed,
guests reacted to the pandemic quickly; they
cancelled their reservations and did not make
new ones — well before the travel restrictions.
The declaration of global health emergency
had little effect on booking trends. Instead,
as the link between the change of occupancy
rates and time of one case per million mile-
stone shows, the local emergence of the disease
contributed more to the perception of risk. To
answer the third research question, it can be
stated that the different price categories were
affected differently — it was also related to the
characteristics of local tourism markets. Thus,
the local characteristics had significant role in
shaping several aspects of booking trends.

The pandemic raises questions regarding
the future of Airbnb —in a wider sense regard-
ing the future of cities and tourism as well
(Rusino, L. et al. 2020). According to several
analyses, the pandemic can provide an op-
portunity for a transformation in tourism in-
dustry, moving towards a more sustainable
future (BrRoUDER, P. 2020; GOssLING, S. ef al.
2020; Harr, C.M. et al. 2020; NIEWIADOMSKI,
P. 2020; Stankov, U. et al. 2020). Furthermore,
as several studies highlighted (Kg, Q. 2017;
DOLNICAR, S. and ZAREg, S. 2020), in many cases
the hosts did not share their idle capacities -
instead, they managed multiple accommoda-
tions. These enterprise-like hosts can suffer
significant losses during the crisis, they can
go bankrupt or decide to leave the market or
to decrease their portfolio (FArmaKi, A. et al.
2020). In addition, future policies can also af-
fect the future of Airbnb. The effect of Airbnb
on hotel industry and local communities was
a highly debated issue in many localities.
When the revival of tourism starts, local and
national governments may support ‘tradi-
tional” hotel companies due to their stronger
lobbying power, role in employment and con-
tribution to tax incomes. This support can be
manifested in financial support or regulatory
changes that would offer a significant advan-
tage to hotels over P2P accommodations. This
can lead to the decline of ‘capitalist’” multi-
hosts (DOLNICAR, S. and ZARE, S. 2020).

The eventual shrinkage of local Airbnb
offers would have effects on real estate and
rental markets; the apartments withdrawn
from the Airbnb market can become avail-
able for long-term rent or the owners can try
to sell them. Thus, the price and the quan-
tity of available flats (both for rent and for
sale) can be affected by these changes. These
processes can have a special relevance in
post-socialist cities; where multi-hosts have
a more prominent role compared to Western
European cities. The regulation framework
can be strengthened — as the attempts in
Prague and Budapest demonstrate (Expats
2020; 24.hu 2020). If the regulations become
stricter, it can change the tourism sector of
these cities as well, e.g. by affecting the per-
ceived value for money for tourists.

The length of the crisis and its effect on em-
ployment, incomes etc. will all influence how
market processes and governmental policies
evolve in the future. For example, tax breaks,
stimulus packages and other governmental
measures can provide help for certain actors
in tourism and hospitality, influencing mar-
ket processes (Dusg, K. et al. 2020). Since the
end of the pandemic and the subsequent eco-
nomic crisis are not predictable (e.g. the con-
sequences of the second wave of the disease —
Osxkawm, J. 2020), it is too early to propose man-
agement recommendations. As the pandemic
has caused an economic crisis, the recovery of
tourism will take a longer time compared to
the earlier disease-induced crises in tourism
and hospitality. The experiences of previous
pandemics (SARS-CoV and MERS-CoV in
particular) provide insights into the possible
effects and the possible directions of crisis re-
lief. But COVID-19 caused distractions on an
unprecedented scale — which means utilising
past experiences has its limitations. Unlike
in the case of previous diseases, the chance
for a quick recovery of short-term rentals is
extremely low because the length of the pan-
demic and the economic crisis.

Obviously, our study has certain limitations;
it only focuses on certain cities and the time-
frame of the analysis is limited too. We used
publicly available data from Insideairbnb,
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which has its own limitations regarding the
content, the scope and timeframe of the data-
sets. The analysis only shows the changes in
booking trends; the perceptions and motiva-
tions beyond the decisions are unknown.

Future research could focus on the moti-
vations of tourists, e.g. on why they cancel
(or do not cancel) their bookings? Questions
related to trust and perceived risks can pro-
vide further useful insights regarding the
demand side of Airbnb. The markets trends
on a longer term should also be analysed:
questions of how long the decrease will be
and how the structure of Airbnb supply will
change. As we mentioned above, the policies
towards Airbnb can also change — influenc-
ing P2P accommodation markets significant-
ly. Thus, processes within various regulatory
frameworks could also be compared. Last,
but not least, the severity, the length and the
effects of the second wave of the pandemic
(and the related reactions of various actors)
can vary from one location to another, caus-
ing unforeseeable processes. These should be
also analysed in future researches.
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Socially sustainable urban renewal in emerging economies:
A comparison of Magdolna Quarter, Budapest, Hungary and
Albert Park, Durban, South Africa
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Abstract

This study compares the social sustainability of urban renewal interventions in Hungary and South Africa.
The societal and environmental challenges arising from urbanisation and the associated population growth in
major urban centres around the world have increased the research and policy foci on urban sustainability and
governance. While urban regeneration projects are vitally important to urban sustainability, these interventions
have been widely criticised because social sustainability issues have been overlooked or ignored. Therefore,
there is a need for governance practices that are applicable to different national and urban contexts. The main
aim of this study is twofold: firstly, it provides a literature review on the social sustainability of urban renewal
and secondly, it compares urban renewal interventions in two different geographical settings to provide rec-
ommendations about public participation and stakeholder involvement, which can contribute to increasing
social sustainability of urban renewal projects. To this end, a comparative approach was adopted through the
analysis of two urban renewal projects: Magdolna Quarter Programme (Budapest, Hungary) and the Albert
Park (Durban, South Africa), the data for which were based on a review of secondary sources, including
international literature and policy documents. It was found that although urban renewal serves a city-wide
purpose (and not just a local one), the socio-economic impacts of these projects have not yet been adequately
explored. Furthermore, to achieve higher urban renewal sustainability, there is a need for impact assessments
(with special attention paid to the social effects) to promote public participation and empowerment.

Keywords: urban renewal, public participation, social sustainability, public-private partnership, Hungary,
South Africa
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Introduction

In recent years, sustainability has been firmly
integrated into the scientific and policy dis-
courses on urban renewal (e.g. ZHENG, H.W.
et al. 2014; Ziyun, Y.E. 2019). Since both con-
cepts are concerned with economic, social,
and environmental dimensions, integrated
urban renewal approaches should be focused
on the ‘physical, social, economic and eco-
logical aspects of abandoned urban areas
through various actions, including redevel-
opment, rehabilitation, and renovation” (Y1,
Z. et al. 2017, 1460). Sustainable urban renew-

al takes it a step further by integrating the
three dimensions of sustainable development
with the concept of urban renewal through
the involvement and participation of vari-
ous, bottom-up multi-stakeholders (Zijun,
Y.E. 2019). However, social sustainability as-
pects have often been neglected in urban re-
newal schemes (DARCHEN, S. and LADOUCEUR,
E. 2013; JiN, E. et al. 2018), primarily because
of different stakeholder aims and policies.
Some authors argue that public-private
partnerships (PPPs) are effective instruments
to include various stakeholders and carry out
socially sustainable urban renewal projects
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(e.g. CoranTONIO, A. et al. 2009). However,
successful operation of PPPs is often hindered
by conflicts over decision making, and inad-
equate cooperation schemes can easily result in
the exclusion of less powerful interest groups
from the urban renewal process. The opera-
tion of PPPs in urban renewal is undoubtedly
a geographical question, inasmuch as PPPs are
influenced by, for example, national- and local-
level regulations, politics of scale, and place-
specific attributes (e.g. population composi-
tion) of the effected neighbourhoods. Hence
the need for studies that reveal what practices
in social participation and involvement can
lead to socially sustainable urban renewal in
significantly different geographical contexts.

The main aim of our study is twofold. First,
it provides a literature review on the social
sustainability of urban renewal. Second, it
compares urban renewal interventions in
two different geographical settings to pro-
vide recommendations about public partici-
pation and stakeholder involvement, which
can contribute to increasing social sustain-
ability of urban renewal projects.

Accordingly, the research questions ad-
dressed in this paper are the following:

a) How can the concept of social sustain-
ability be defined with regards to urban re-
newal?

b) What is the relationship between the so-
cial sustainability of urban renewal interven-
tions and the involvement and participation
of various stakeholders?

¢) What lessons can be learnt with relation
to social sustainability from urban renewal

projects implemented in different geographi-
cal contexts?

For these purposes, a comparative approach
was adopted through the analysis of two ur-
ban renewal projects: Magdolna Quarter
Programme (District VIII, Budapest, Hungary)
and the Albert Park (Inner city, Durban, South
Africa), the data for which were based on a
review of secondary sources, including in-
ternational literature and policy documents.
Although these interventions were carried out
in different geographical contexts, they show
certain similarities, serving with relevant les-
sons to social sustainability, stakeholder in-
volvement and public participation.

Social sustainability and urban renewal:
international trends

In recent years, increased attention has been
paid in academic discourses to the social
sustainability of urban renewal (GrassoN, J.
and Woob, G. 2009; Leg, G.K.L. and CuAN,
E.H.W. 2010; Dempsey, N. et al. 2011; Wong,
LK. and Yu, P.H. 2015). Yet, unlike economic
and environmental sustainability, social sus-
tainability has not been clearly defined as part
of urban renewal and therefore has not been
treated as an equally important component of
sustainable development. In addition, as so-
cial sustainability definitions vary based on
the researcher’s field of study and profession
(Table 1), there is no universally accepted crite-
ria for social sustainability, which means that
this area has been under-theorised and over-

Table 1. Some definitions of social sustainability

Definition

Reference

... refers to the impacts of urban infrastructure on the affordability
of and access to public service delivery by poorer groups within

urban society.

Roseranp, M. (1998) in KorrenjaN, J.F.
and ENnseriNk, B. (2009, 284)

... is a life-enhancing condition within communities, and a process
within communities that can achieve that condition.

McKEenzig, S. (2004, 12)

.. is a quality of societies. It signifies the nature-society relationships,
mediated by work, as well as relationships within society.

GRIESSLER, E. and Lrirtig, B. (2005, 11)

... blends traditional social policy areas and principles, such as
equity and health, with emerging issues concerning participation,
needs, social capital, the economy, the environment, and, more re-
cently, with the notions of happiness, well-being and quality of life.

CoranToNIO, A. (2011, 40)
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simplified in existing theories. Most of the
definitions indicate that social sustainability
has several dimensions and influencing factors,
such as accessibility of public services, employ-
ment, social capital and community wellbeing,
sense of community and belonging. Further-
more, an important aspect of social sustain-
ability in urban renewal is social participation
and democratic involvement. Thus, as several
scholars argue, the process of urban regenera-
tion should always include the mobilisation of
potential stakeholders and the capacity build-
ing of the local community (Dempsky, N. et al.
2011; Horpen, M. 2011, 2012).

As such, many cities are taking a bottom-
up approach to urban renewal projects by
actively encouraging public participation,
social interaction, and cultural revitalisation
(Ho, D.C.W. et al. 2012). However, despite
these efforts, national and local governments
in many countries still struggle with the con-
ceptualisation and implementation of social-
ly sustainable urban renewal, and policies
for democratic involvement and community
participation are not always effective.

There are several ways that stakeholders
can be involved in urban renewal projects,
one of which is through public-private part-
nerships (PPPs). Similar to social sustainabil-
ity, PPP does not have a universally accepted
definition, as it is an umbrella term, involv-
ing a wide range of concepts, and having
different meanings in different geographical
contexts. Nevertheless, for the purpose of our
study, PPP is defined as a ‘co-operation be-
tween public and private actors with a dura-
ble character in which actors develop mutual
products and/or services and in which risk,
costs, and benefits are shared” (Kryyn, E.H.
and TeismaN, G.R. 2003, 137).

In recent decades, PPPs have been seen
to be a solution for budget-and-time con-
straints, especially in large projects (WARSEN,
R. et al. 2018). However, the successful opera-
tion of PPPs in urban renewal has often been
hindered by joint stakeholder decision-mak-
ing processes, which has hampered the social
sustainability of these projects. Grounded in
experience from three Dutch case studies,

Kuyn, E.H. and Teisman, G.R. (2003) argued
that problems usually arose when there
were many stakeholders and an assump-
tion of co-operation and interdependency,
which more often than not resulted in failure,
from which it was concluded that public and
private sector contractual relationships are
needed to focus all relevant stakeholders on
the common goal. From a study in Jakarta,
Ranarpjo, H.A. et al. (2014) strongly advised
that for PPP urban renewal projects to suc-
ceed, community members and non-profit
organisations needed to be encouraged to
participate. MENDEL, S.C. and BRUDNEY, J.L.
(2012) found that non-profit organisations
in Cleveland, United States, provided a
‘third-space” where local people were able
to voluntarily integrate with key stakehold-
ers to tackle the challenges arising in dif-
ferent phases of an urban renewal project.
Although PPPs are complex and difficult to
implement, they have been found to result in
faster and more efficient community service
delivery (HoucHaToON, J. 2011). Nonetheless,
there is still less focus on social sustainability
and the social participation in many urban
renewal projects, and as conditions for public
participation differ by country, emphasis is
needed on international comparison when
investigating urban renewal PPPs.

Relatively few studies have compared ur-
ban renewal projects from at least two dif-
ferent continents through the lens of social
sustainability. In a review of urban sustain-
ability achievements in different cultural
development models in Brazil, India and
Mexico, Basiaco, A.D. (1998) concluded
that projects could be simultaneously eco-
nomically, environmentally and socially sus-
tainable. Kriznik, B. (2018) also compared
institutional and planning approaches and
social sustainability in urban development
and regeneration projects in Barcelona, Spain
and Seoul, South Korea, finding that despite
community involvement being one of the
key dimensions of social sustainability and
the main focus of both projects being to meet
the needs of all citizens, only a few selected
social groups benefitted.
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In a similar vein, comparing participatory
urban regeneration projects in Japan and
Denmark, HArRADA, Y. and JorGENsEN, G. (2016)
emphasise the importance of international
comparative research as a mutual learning pro-
cess. The argument here is that geography does
matter in this respect as national and local cir-
cumstances (e.g. welfare system, policy context
of urban regeneration) significantly influence
PPPs. Hence the need for international com-
parative studies that investigate urban renewal
PPPs in very different geographical contexts
(and not only in economic core regions and
western countries) and provide general les-
sons about how to make these urban renewal
schemes more socially sustainable.

Case study selection

One of the main aims of this paper is to provide
lessons for urban research and policy with re-
gards to public participation and social sustain-
ability of urban renewal. These lessons should
be applicable to projects situated in different
geographical contexts. Hence we compare two
interventions from two different countries, dif-
ferent continents (Hungary and South Africa).
Despite apparent differences, these two cases
show considerable similarities as well:

(i) historical development path of the two
societies: they both experienced dictatorship
(although apartheid in SA was a racist one,
in Hungary the regime was based on com-
munist ideology and thus rejected the idea
of social difference), and in both countries
democratic social order and market capital-
ism have been built from early 1990s;

(ii) in the past both case-study areas were
disadvantaged, crime-ridden neighbour-
hoods with stubborn negative image, but due
to recent renewal activities they are under
transformation;

(iif) both interventions were run by PPP co-
operation schemes, and in both cases, inter-
national funds (EU) influenced the objectives
and governance schemes of the two projects,
fostering public participation and thus social
sustainability.

National policy contexts
Hungary

In Hungary, urban renewal PPPs only be-
came possible after the collapse of the Marx-
ist-Leninist dictatorship in 1990. Before the
1990s, housing allocation was dominated by
state-ownership and central bureaucratic co-
ordination, whereas urban reconstruction re-
ferred mainly to the building of prefabricated
housing estates using greenfield construction
or by demolishing and replacing pre-existing
old apartments in some areas. This process
led to disinvestment and dilapidation in
many inner-city neighbourhoods, especially
in Budapest, which resulted in very poor-
quality housing stock in the affected areas
(SzerEnyi, 1. 1990; LicHTENBERGER, E. et al.
1995). Furthermore, due to the selective liber-
alisation of the state-led command economy
during the 1970s and 1980s, private invest-
ment and segmentation began to emerge in
the housing sector (BoDNAR, J. and Borocz, J.
1998), coupled with social differentiation and
segregation in inner-city neighbourhoods
prior to 1990 (KovAcs, Z. 2009).

After 1990, urban regeneration activities
were profoundly influenced by the shift from
a socialist state-led command economy to a
liberal market economy, and by the transfor-
mation from a centralised single-party state to
a democratic unitary state. The public admin-
istration system was decentralised, granting
extensive autonomy for local municipalities
in settlement development (Act LXV of 1990/
Act CLXXXIX of 2011 on Local Governments).
Budapest is unique in this respect, as in the
capital city a two-tier self-government sys-
tem has been established, including the
Municipality of Budapest (i.e. City Hall) and
the 23 district municipalities with special legal
status (Table 2). Thus, since 1990 the tasks and
responsibilities have been divided between the
district municipalities and the Municipality of
Budapest, and the decision-making power of
the former is still highly independent of the
Budapest City Hall (Tosics, 1. 2006; ExYebI,
Gy. and PALNE KovAcs, 1. 2008).
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Table 2. Major policies, strategies and plans that have shaped urban renewal policies in Hungary*
SUPRANATIONAL NATIONAL POLICIES BUDAPEST REGIONAL JOZSEFVAROS
POLICIES AND AND STRATEGIES POLICIES PLANS AND
STRATEGIES STRATEGIES
European Union 2020 Fundamental Law of
Strategy Hungary Integrated Urban Development Strategy

National Framework

European Regional Strategy on Sustainable

Long-Term Urban

District Devel
Development Concept istrict Development

Development Fund Development 2030 Strategy
. National Strategic Budapest Agglomeration | Act LXXIV of 2016 on
Leipzig Charter of 2007 | Reference Framework Spatial Plan Townscabe Protection
2007-2013 P p
Integrated Urban

Territorial Agenda Development Framework

Competitive Central
Hungary Operational
Programme 2014-2020

New Széchenyi Plan
2014-2020

National Development
and Territorial
Development Concep

*Compiled by the authors.

The decentralisation of public administra-
tion provided local municipalities with the
right to create their own development strat-
egies, land use plans and building regula-
tions, still adhering to national-level policy
frameworks. However, due to their limited
financial resources, privatisation of the for-
mer public housing stock was a common
practice amongst local governments through-
out the 1990s and 2000s, and this process was
supported by national regulation (e.g. Act
LXXVIII of 1993). As a result, public hous-
ing share dropped markedly; for example,
between 1990 and 2006, it decreased from
51 per cent to 8 per cent in Budapest (KovAcs,
Z. and Herrerrt, G. 2012), still showing con-
siderable unevenness amongst the districts,
e.g. in the 8" district this figure was 10 per cent
in 2017. The liberalisation of the Hungarian
economy also resulted in a massive FDI influx
from the 1990s, and it facilitated investments
in office-space and housing, particularly in
Budapest (FoLpi, Z. and KovAcs, Z. 2014).
However, while the necessary conditions

for PPPs were set, such interventions were
relatively rare before the 2000s, as the urban
rehabilitation projects were mostly financed
by local municipalities (e.g. Budapest Urban
Rehabilitation Fund, established in 1994).
Urban renewal PPPs spread in Hungary
during the 2000s, which coincided with the
country’s EU-accession and the consequent
incorporation of EU urban planning policies
into Hungarian legislation. Joining the EU in
2004 opened the door to community-wide ini-
tiatives and networks, such as the URBAN,
the URBACT, the EUKN and the Leipzig
Charter on Sustainable European Cities. The
‘integrated urban intervention” idea was
also adopted at this time, which led to the
introduction of the “social urban rehabilita-
tion” and ‘socially sensitive urban renewal’
concepts (GEROHAZI, E. et al. 2004). The best
example of this type of intervention was the
Magdolna Quarter Programme (MQP) in
Jozsefvaros, District VIII of Budapest. This
programme was managed by Rév8, which
company was established by the local gov-
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ernment, but the OTP (the most important
savings bank in the socialist state, which
was privatised after 1990) and Budapest
Municipality also had shares in it. Even
though a social urban rehabilitation model
had been developed, there was a considerable
diversity amongst urban renewal interven-
tions in Hungary, in terms of management
schemes and financing (see CsaNApi, G. et al.
2011; KeresztELy, K. and Scott, J.W. 2012).

After 2010, the political circumstances of
urban renewal changed significantly due to
an authoritarian turn and massive re-central-
isation in policy making, implemented by
the Fidesz-government. At the same time, the
country’s share of EU financial transfers in-
creased; for example, almost EUR 17,000 mil-
lion from the Cohesion Fund and European
Research and Development Fund was allo-
cated to Hungary for the 2014-2020 program-
ming period, from which approximately 5 per
cent was dedicated to the ‘sustainable urban
development’ of the cities with ‘country seat’
status, 1/5 of which was to be spent on urban
rehabilitation (JerLinek, C. 2017). Due to the
political re-centralisation, while the planning
and design of local (spatial) development re-
mained with local municipalities, the delivery
of many public services crucial to social in-
clusion (e.g. primary and secondary schools)
were transferred to central government bod-
ies (TELLER, N. 2015). Therefore, the local mu-
nicipalities prepared integrated development
strategies (although it was not obligatory for
smaller municipalities), which served as the
development project frameworks for the allo-
cation of EU and national financial resources.
While these integrated development strategies
also included anti-segregation programmes,
as JELINEK, C. (2017) argued, urban rehabilita-
tion became an instrument for handling social
tensions at the local level.

South Africa

During the apartheid era in South Africa, the
majority of the population (Blacks, Indians
and Coloureds) lived in harsh, impoverished

conditions, were excluded from the main-
stream economy, and were provided with
limited basic services because of the segrega-
tion laws (such as Group Areas Act of 1950).
The spatial divisions placed the white people
in affluent communities and the Blacks, Col-
oureds’ and Indians in segregated areas on the
city outskirts. Due to deindustrialisation and
the rapid urbanisation in the 1970s, there were
severely deteriorating buildings in the centres
of many large cities, which became even worse
after the apartheid regime was dismantled in
the mid-to-late 1990s as a majority of the white
and middle-income inhabitants fled the inner-
city districts to the more affluent suburban
areas. Coupled with the withdrawal of prop-
erty investment and a lack of good transport
and administrative systems, the inner cities
experienced an increase in abandoned build-
ings, which resulted in many buildings being
illegally rented or being squatted in (FRENZEL,
F. 2014). As such, many inner cities in South
Africa have been going through a ‘transforma-
tion process since the faltering years of apart-
heid’ (Frenzer, F. 2014, 437).

South Africa’s first democratic elections
were held in 1994 when the new African
National Congress government led by for-
mer President Nelson Mandela won the elec-
tions. Many legislative policies were conse-
quently introduced and implemented by suc-
cessive post-apartheid ANC governments to
correct the imbalances and injustices of the
apartheid era (Table 3). One of the main objec-
tives of these policies was to renew and de-
velop the social, economic and environmen-
tal states of the dilapidated urban regions.
Twenty-five years after the dismantling of
the apartheid regime, human settlement and
urban development continues to be a major
socio-economic challenge in South Africa.

After the South African cabinet approved
the request for the development of a regula-
tory framework for PPP in 1997, an interde-
partmental task team was appointed to de-
termine how PPP could be used to improve
service delivery, and four months after the
release of the team’s document in December
1999, the strategic framework for PPP was en-
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Table 3. Key recent and relevant development plans in South Africa*
H\Izgaﬁgé]sﬂlggg L NATIONAL POLICIES AND | KWAZULU-NATAL DISTRICT PLANS AND
STRATEGIES STRATEGIES REGIONAL POLICIES POLICIESES
Sustainable Constitution of South Africa Spatial Development Integrated Development
Development Goals Framework Plan
African Union Redistribution and State of the Province 100 Resilient Cities
Agenda 2063 Development Programme Strategy
National Urban Renewal Provincial Growth and | Long-Term Development
New Urban Agenda
Framework Development Plan Framework
Breaking New Ground
Housing Delivery, 2005
Integrated Urban

Development Framework

National Development Plan

District Development
Model

National Spatial
Development Framework

*Compiled by the authors.

dorsed and the national treasury published
regulations for the management and mainte-
nance of the PPP. Despite the low number of
PPP projects, the South African government
has continued to adopt, revise and amend
the multiple urban planning and regenera-
tion policies to reverse the damage left by the
apartheid government. Many of these policies
were adapted from post-industrial city mod-
els from the United Kingdom because of their
emphasis on creativity and culture. However,
of all the policies, the amendment to the
Income Tax Act 58 of 1962 to include an Urban
Development Zone tax incentive in 2004 was
one of most important steps in encouraging
private sector led businesses to invest in the
construction and development of commercial
and residential buildings in the demarcated
UDZs (South African Revenue Service, 2014;
GREGORY, ].J. 2016; Young, J. 2018).

During his State of the Nation Address
in 2001, former President Thabo Mbeki in-
troduced the Urban Renewal Programme
and the Integrated Sustainable Rural
Development Programme, saying that the
main purpose of these programmes was
for the government to ‘conduct a sustained
campaign against rural and urban poverty

and underdevelopment, (by) bringing in the
resources of all three spheres of government
in a coordinated manner’ (SONA, 2001).
Eight presidential nodes in five different
provinces across the country were selected
to act as pilot projects for the implementa-
tion of the social urban renewal programmes
and to assess the benefits of these projects
on the beneficiaries in all nodes (Musakwa,
W. 2008; DonaLDsoON, R. and pu Pressis, D.
2013; MuLexupE, N. 2013; NpLeELa, A.P. 2013;
Msanjwa, P. 2018). The main concerns raised
in all these studies were the lack of mean-
ingful community involvement, engagement
or participation, the lack of transparency
between the government officials, the lack
of coherence in the capacity building poli-
cies, the weak leadership management, the
unclear project mandates and the exclusion
of local businesses, non-government organi-
sations and community leaders. In places
where these issues persisted, the communi-
ties became despondent and no sense of com-
munity belonging was evident.

As such, the South African government
recognised and acknowledged the shortfalls
and adopted a new programme, the National
Development Plan (NDP) Vision 2030, which
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is an overarching long-term plan that seeks to
eradicate poverty and eliminate inequality.
The NDP seeks to involve all relevant stake-
holders to create a more stable country and
to ensure equal access to the opportunities in
the urban areas. Furthermore, as a response
to the above-mentioned issues and former
President Jacob Zuma'’s call for the need of an
urban strategy to respond to the rapid urban-
isation, the Integrated Urban Development
Framework (IUDF) was developed and ap-
proved by the Cabinet in 2016. The IUDF
builds on the UN Sustainable Development
Goals 11 and NDP by seeking to retrofit the
existing cities footprint to produce cities that
are connected, coordinated and compact.
To complement the IUDF, President Cyril
Ramaphosa went on to introduce the District
Development Model (DDM) in a bid to curb
the silo mentality in which different spheres
of government operated. The DDM was ap-
proved in 2019 and aimed at mobilising com-
munities, NGOs, and private sector organisa-
tions into achieving social compact.

Nepszinhdz;
quarter:

(Gsarnok
quarter: quarter;

quarter

(quarter:

Losondi

Case study description

This sub-section outlines the two specific pro-
jects: Magdolna Quarter Programme in Bu-
dapest and Albert Park in Durban (Figure 1).

Magdolna Quarter Programme (MQP)

The Magdolna Quarter (in Hungarian: Mag-
dolna Negyed) is a sub-district in the admin-
istrative area of Jozsefvaros (District VIII in
Budapest), bordered by the Corvin Prom-
enade, the elite Palace Quarter and a major
railway station.

There were three phases in the MQP, each
of which was funded by multiple stakehold-
ers. The first phase from 2005-2008 was fund-
ed by the Municipality of Budapest and the
Municipality of Jézsefvaros and had a total
budget of EUR 3.2 million, most of which was
for the partial renovation of four municipality-
owned housing blocks and associated projects.
The second phase from 2008-2011 was fund-

Umgeni

‘eThekwini
Municipality

1000 m

Fig. 1. Location map of Magdolna Quarter inside District VIII in Budapest (left), and Albert Park inside the
Inner city of Durban (right).
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ed by the European Regional Development
Funding (ERDF) and had a total budget of
EUR 7.2 million, with the primary project
elements being focused on the revitalisation
of public spaces. The third phase, between
2013 and 2015, was funded by the ERDF and
European Social Fund (ESF) and had a total
budget of EUR 13.9 million, most of which
was for a community centre and associated
project elements (see LocsmAnpi, G. 2011;
KeresztELy, K. 2017).
There were seven projects in the MQP:
- the development of a community centre
from the glove factory,
- the improvement of public spaces,
— the development of economic and employ-
ment opportunities,
— the improvement of educational facilities,
- the regeneration of housing flats,
- the development of crime prevention pro-
grammes, and
— the establishment of social cohesion services.
The aim of these programmes was to in-
tegrate community members into the local
planning of their area. Through this citizen
participation, the authorities sought to make
the Magdolna Quarter unique by encouraging
the citizens to remain in the area and not relo-
cate. The Teleki Square project (Photos 1 and 2),
implemented in the third phase of MQP, was
initiated by the Ujirany Csoport (New Direction
Group) for the public park rehabilitation plan-
ning procedure. This square was historically a
‘motley centre” (ALroLDI, G. ef al. 2019, 163) for
newly arrived immigrants in the city, and later
became a stigmatised crime ridden, function-
less area.

Albert Park

Albert Park is located in the south-eastern
part of Durban, and is bounded by Anton
Lembede Street to the North, Dr Yusuf Da-
doo Street to the East, Diakonia Avenue to
the South and Joseph Nduli Street to the
West, and was named after the large Albert
Park in the area, which is also known as
‘“Whoonga Park’ (Photos 3 and 4).

Photo 1. The Teleki Square after rehabilitation
(Photo by FasuLa, Sz.)

Photo 2. Park rules of the Teleki Square after rehabili-
tation (Photo by Boros, L.)

As part of the Inner City Thekwini Rege-
neration and Urban Management Programme
(iTRUMP) that was established in the late
1990s in the quest to make Durban a sus-
tainable city, a cultural precinct was created
in Albert Park where ‘a cosmetic facelift of
palm trees’ (Erwin, K. 2018, 34) were planted
in the middle of an island of buildings, new
street lights were installed and an outdoor
stage was built for the Durban music school.
Additionally, historic buildings were reno-
vated such as Diakonia Centre which houses
various NGOs, the Durban Music School, and
a small museum.

Furthermore, Albert Park is characterised
by the two main streets: Diakonia Avenue
and the Maud Mfusi Street: which are vastly
different from each other. Diakonia Avenue
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Photo 3. Dilapidated flats on Diakonia Avenue (above)
and Albert Park legislation (below). (Photos by
NziMaNnDE, Z.D.)

is tastefully decorated and has multi-storied,
well-maintained buildings and informal and
formal businesses lining the pavement lead-
ing up to the park. However, the closer one
moves to the Maud Mfusi Street, it becomes
evident from the dilapidated buildings that
iTRUMP has not yet ventured here, with the
windows advertising various short-term ac-
commodation and a makeshift mini-bus rank
at the corner of Maud Mfusi and Alexandra
Street. The paving in Diakonia Avenue and
not in Maud Mfusi Street serves to entrench

Photo 4. Unutilised park with removed swings
(Photo by NzimanpE, Z.D.)

and exacerbate the spatial and social division
between these two streets.

One of the projects in the area is the Port
View Complex owned by SOCHO Property
Investment. This non-profit organisation is
one of the Section 21 companies responsible
for the development, distribution and man-
agement of subsidised housing across South
Africa. As part of the National and Provincial
government plan for providing sustainable
rental homes to citizens earning between EUR
92 and EUR 460 per month, Port View was one
of the projects launched in 2008 to convert four
old blocks into 142 one- and two-bedroom
flats. The ground floor was to be utilised as
an economic space with 21 commercial units
available for rent. In 2012, 90 tenants were le-
gally evicted due to their failure to pay their
rent, due to an organised rent boycott that was
meant to liquidate SOHCO. This jeopardised
the social housing company’s ability to repay
its bonds (BroucgHTON, T. 2012).
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The Qalakabusha Albert Park Intervention
Programme, which was aimed at addressing
the social issues in the area, was launched in
2014. Many stakeholders — NGOs, the pro-
vincial government, private sector entities,
and the police — pledged to commit them-
selves to making Albert Park a safe, clean
attractive area. The then Mayor Councillor
James Nxumalo ‘emphasised that the chal-
lenges of vagrancy, loitering, drug-abuse and
criminal elements at Albert Park needed to be
dealt with as a matter of urgency’ (eThekwini
Municipality, n.d.). As such, the Albert Park
is now much safer as compared to before.

Comparison of the aspects of urban
renewal in Budapest and Durban

In this section, two urban renewal projects,
the MQP in Budapest and the Albert Park
Intervention Programme in Durban, are ana-
lysed based on the three criteria identified
as being crucial to social sustainability: the
structure and functioning of public-private
partnership, community involvement, and
project innovation and continuity. Although
in this article the focus is on social participa-
tion through PPP in urban renewal, the conti-
nuity and innovation aspect is indispensable
to sustainability, as one of the aims of this
paper is to provide recommendations about
social participation in urban renewal.

Public-private partnership
Magdolna Quarter

The EU accession of Hungary played a crucial
role in acquiring an important source of in-
vestment (e.g. ERDF) for urban regeneration
in most Hungarian settlements. Moreover, the
local municipality, the Budapest municipality
and private investors (e.g. OTP) also played
an important role. Due to the complexity
and uniqueness of this area-based project,
there was an institutional instability between
the stakeholders. Unfortunately, when the

Jézsefvaros municipality composition changed
substantially in 2006, Rév8 had increased
conflicts with the new, right-wing Fidesz-led
municipal members. However, the dedication
of some of the experts directly and indirectly
working in the MQP, introduced innovative
methods of involving the community.

Albert Park

Due to EU’s interest in South Africa’s ‘politi-
cal dialogue, trade and economic co-opera-
tion, science and technology, and develop-
ment co-operation” (Njokweni, F. 2011, 7), the
Area Based Management (ABM) was partially
funded by the EU with training and expert
assistance also provided by the EU. While
the NGOs in the Magdolna Quarter were
invited by the municipality to run different
social workshops, in Albert Park, the urban re-
newal was focused on just one main objective,
the physical characteristics. As such, because
of the unrest that occurred in the area when
xenophobic attacks first started in 2008, to
encourage dialogue, in 2009 the Nelson Man-
dela Foundation (NMF) joined forces with
the KwaZulu-Natal (KZN) Christian Council,
the KZN Refugee Council, the Refugee Social
Services, the Union of Refugee Women, and
Abahlali BaseMjondolo to host workshops
on social cohesion between the residents to
provide a space where community members
could identify and discuss the different issues
that they were facing in the area (NMF, 2009).

Community involvement
Magdolna Quarter

The social cohesion in the Magdolna Quarter
Project was established through the active
volunteering of the residents to assist in the
renovation activities and by being given the
opportunity to have input at public meetings.
During the first phase of the housing project,
the Four Buildings Association was established
to represent the interests of residents; however,
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it was later dismantled for unknown reasons,
after which a locally based NGO (Nap Klub)
took over as a meditator to express the resident
grievances to Rév8. However, despite this, pub-
lic participation was somewhat challenging to
community members as they had never been
able to express their opinions before. The high
level of mistrust in the local government also
encouraged citizen participation (KEreszTELy,
K. and Scortr, ].W. 2012). Local meetings, com-
munity maintenance of the new and improved
green spaces and shared community responsi-
bilities such as painting the buildings and con-
structing the public furniture all allowed the
community to be involved in the MQP.

An NGO, called the Association for Teleki
Square, was founded by the locals to actively
participate in the planning and maintenance of
the square. This project has been hailed as one
of the few best practice community participa-
tion projects by architects, the media and the
local municipality. However, it has also been
criticised because of its exclusion of the mar-
ginalised groups in the community because
only lower-middle class Hungarians were in-
volved in spearheading the design and func-
tionality process for the park (JeLiNexk, C. 2017).

Albert Park

The community members were fairly en-
gaged with the local government through the
ward meetings and other initiatives. Howev-
er, separate projects ran by NGOs had higher
resident involvement as compared to those
ran by the municipality (NMF, 2009).

Project innovation and continuity
Magdolna Quarter

This program was the first of its kind in Hun-
gary, inspired by Birmingham's urban renewal
programme and the ‘Soziale Stadt’ programme
in Germany and has been seen as a ‘best prac-
tice’ for an integrative form of urban renewal.
The foundation of Rév8 was also an innovation

in the Hungarian context, the idea of which was
adopted from Western Europe (Rotterdam).
The complexity of this socially sensitive pro-
ject meant that key stakeholders had to decide
on new, innovative methods to ensure long-
term project sustainability; however, after the
completion of the third phase, some services
were terminated due to a lack of funds, which
pointed to the need for longer term planning.

Albert Park

Over 5 years have passed since the finalisa-
tion of the then latest urban rehabilitation;
however, this area is still experiencing ma-
jor problems such as vagrancy, high crime
levels, drug trafficking, outstanding levies
and a general rise in urban decay. Unscrupu-
lous landlords are still continuing to exploit
residents due to the lack of employment in
the area, and property owners, who some-
times resort to violent means to get their rent,
are charging exorbitant rental fees for over-
crowded flats that lack basic services (Mo-
HAMED, S.I. 1999). The tenants are reluctant
to take legal action against the landlords for
fear of getting arrested and/or evicted, with
the illegal immigrants usually bearing the
brunt of these exploitations. Furthermore,
due to the Qalakabusha programme, the
large group of homeless men that used to
inhabit the recreational park were removed
by the Metro Police and have moved next to
the railway lines that are found 500 m from
the park. This means that the community is
now able to enjoy the green space. However,
due to the current COVID-19 pandemic, the
park is used to provide temporary shelter for
homeless people by the Municipality.

Discussion: lessons from the urban renewal
projects in Magdolna Quarter and Albert
Park

This paper examined the importance of con-
sidering social sustainability as part of urban
renewal projects, and especially scrutinised
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the role of stakeholder involvement and
public participation in the conception and
implementation of such projects. Both the
Magdolna Quarter, Budapest (Hungary) and
Albert Park, Durban (South Africa) had simi-
lar socio-economic backgrounds as both ar-
eas had been suffering from vagrancy, were
generally associated with crime and grime,
and were inhabited by people who had a low
average education level and disadvantaged
socio-economic backgrounds. Three research
questions were posed on the onset and so
this section aims to answer them.

Q1: How can the concept of social sustainabil-
ity be defined with regards to urban renewal?

From the literature review, it is apparent
that social sustainability is a complex con-
cept, which has several dimensions, and it
has no universally accepted definition. With
the present paper, we did not seek to quan-
tify and assess the social sustainability of the
two studied urban renewal projects. Instead,
we qualitatively explored how social sustain-
ability was influenced by the geographical
context (e.g. local social environment, levels
of governance) of public participation dur-
ing these relatively long-lasting projects.
Based on the cases of MQP and Albert Park,
it seems that the historical and geographical
contexts are relevant with respect to the so-
cial sustainability of urban renewal projects.
Through the inheriting of the bureaucratic
institutional legacy of the Habsburg Empire
and later that of state-socialism, Hungary’s
path divergence during the transition level
gave way to convergence under the EU
(LoeweN, B. 2016). Similarly, South Africa
has ironically shown path dependence where
egalitarian policies are a way to perpetuate
inequality (FRiEpMAN, S. and van NIEKERK,
R. 2016). Experiences from Budapest and
Durban are in line with other studies which
emphasise the path dependency of urban re-
generation (e.g. Coucs, C. et al. 2011).

Furthermore, considering that the effect
of path dependency and context specificity
in urban policy seems to be stronger at the
lower territorial levels (MouLakRT, F. et al.
2007), the contribution of the present paper

is twofold. First, we agree with those scholars
who point to the importance of the neigh-
bourhood as territorial analytical unit in the
sustainability of urban renewal (e.g. ZHENG,
H.W. et al. 2017), and further argue that
more attention should be paid to the path
dependency of different geographical set-
tings in these studies. Second, the role of the
EU should also be underlined in the stories
of MQP and Albert Park, as in both cases the
European Community supported the pro-
jects through financial and policy transfer,
but specific objectives and implementation
structures were tailored to local circum-
stances. Thus, results suggest that ‘down-
load of European policies” and ‘variegated
Europeanization” (CARPENTER, J. et al. 2020)
can be observed not only within the EU but
also outside of it. However, this phenomenon
and its implications to social sustainability in
urban renewal needs further investigation.

Q2: What is the relationship between the so-
cial sustainability of urban renewal interventions
and the involvement and participation of various
stakeholders?

Both Hungary and South Africa have com-
prehensive strategic, legal and policy frame-
works in urban planning. In MQP, although the
policies gave rise to greater PPP, community
involvement was not perfect in all the differ-
ent stages, but much better than before politi-
cal changes in 2006. In Albert Park, despite the
good policies in place, the projects saw fewer
PPP, community involvement and thereafter
a lack of project innovation and continuity.
However, there has been more bottom-up,
innovative activities occurring in the area by
civil society. Therefore, the role of the state
was found to be an important influential fac-
tor in the PPPs in both Hungary and South
Africa. Both projects differed significantly in
stakeholder involvement and the distribution
of power between stakeholders. As such, MQP
was criticised by some interest groups because
several civil organisations were not involved
in the project planning or implementation. To
eliminate such problems, LEITHEISER, S. and
ForLmann, A. (2020) suggest that grassroots ini-
tiatives should be encouraged by the authori-
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ties, and the involvement of such bottom-up
initiatives should be formalised in urban policy.

Social sustainability can only be achieved
by continual active engagement with the
community in all project stages. Uysar, U.E.
(2012) concluded that projects that fail to
engage local and affected communities risk
community resistance and development de-
lays. This was evident in Albert Park where
despite rules being in place to ‘control” the
park activities, such as the prohibition of al-
cohol and drugs, it remains a ‘no go zone’
due to the high number of vagrants and the
associated unruly behaviour. Therefore,
the conception and implementation of ur-
ban renewal projects can either promote or
undermine local community participation.
RoserTs, P. (2000) commented that the physi-
cal renovation of buildings was strongly
linked to social aspects, that is, by entrench-
ing spatial and social inequalities through
poor planning, urban renewal projects can
create new social problems.

One example of this was the exclusion of
weaker but ‘problematic groups’ (mainly the
homeless and the Roma) from the planning
of Teleki Square (MQP). Although this green
space is functioning and serves to beautify
the area, it is controlled by security guards
making sure that the different rules are fol-
lowed (Boros, L. et al. 2016) unlike in Albert
Park whereas there are no security measures
in place, the park is deemed unsafe by the lo-
cal community. This was further emphasised
by Ho, D.C.W. et al. (2012), who found that
to minimise social exclusion, community as-
pirations should be evaluated and assessed
from project onset. Through the relatively
high level of public involvement in the MQP,
the residents (albeit selected) were given the
opportunity to be heard; however, there was
little-to-no public involvement in the Albert
Park project. Therefore, the public participa-
tion was more successful in the MQP because
of the effective techniques used and the large
amount of work done by Rév8 and other ac-
tors. Regardless of these successes, as some
disadvantaged groups remained underrep-
resented in the planning process, more at-

tention could have been paid to these groups
(JeLinEx, C. 2017).

The vitality and uniqueness of neighbour-
hoods can often be damaged during urban
renewal when the original residents are pro-
hibited from returning. In his review paper,
Tawara, W.D. (2009) discussed how the
lack of management of urban renewal pro-
jects after completion was one of the major
sustainability issues, indicating that effective
local governance structures were required.
While the strategic developmental plans in
both South Africa and Hungary are normally
long term, the urban renewal projects are of-
ten no more than 3-5 years. After the com-
pletion of the Magdolna Quarter and Albert
Park projects, very few ex-post social studies
were conducted to evaluate the positive and/
or negative impacts these projects had had
on the community. Durban has implemented
several policies to attract and support entre-
preneurial urbanism, which have resulted in
piecemeal, uncoordinated activities that have
no long-term impact or sustainability.

Q3: What lessons can be learnt with relation to
social sustainability from urban renewal projects
implemented in different geographical contexts?

Firstly, while public participation does
not follow a rigorous approach, the greater
the participation, the higher the chance that
a project’s objectives will be met. However,
deeper public participation is not always
straightforward, as this process can be tedi-
ous, time-consuming and complex (THwALa,
W.D. 2009). Although often said, decision-
makers should employ tailor-made, appro-
priate approaches to projects as conventional
methods adopted from western countries are
often ill-fitted as they do not take into account
local traditions. For example, in MQP, civil
society has played a huge role in supporting
activities as bureaucracies often struggle to
bring about required, radical transformation
in cities. Of course, the financial investment
for projects allow such NGOs to apply for
grants to work in the area. In Durban, it is
not an impossible scenario as the Warwick
Junction urban renewal project has been in-
ternationally recognised as a good practice
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due to the collaborative process with street
traders and authorities to transform the
space. However, besides the Asiye eTafuleni
NGO working in this space, the city lacks the
presence of well-established civil society or-
ganisations (Bonp, P. and Motr1ag, S. 2018;
SuTtHERLAND, C. et al. 2018).

Secondly, impact assessments, such as
social impact assessment, that allow com-
munity members and other relevant stake-
holders to discuss socio-economic impacts
of developments should be mandated in
environmental legislation. Moreover, such
legislation must go beyond being ‘on pa-
per’ as proper, follow-up strategies should
be employed to enhance social integration
and assist in reducing potential community
resistance to projects from inception to com-
pletion (YEung, S.C.W. et al. 2007).

Lastly, limited vision, inspiration and fo-
cus to promote inner city districts and attract
higher investment through urban renewal
is one of the biggest weakness of local mu-
nicipalities. In their paper, Turok, 1. et al.
(2019) attributed the lack of urban renewal
in Durban to municipal indecision, poor de-
livery of basic services and general laissez-
faire attitude towards urban decay. Driven
motivation to decrease urban decay while
increasing social inclusion and investment
increases the success rate of projects. Durban
has great opportunity to attract investors,
however the high levels of corruption, poor
coordination between governmental depart-
ments, and misaligned and discordant PPP
all contribute to making investors hesitate to
invest in the area.

Future research prospects and conclusions

This paper focused on socially sustainable
urban renewal through an examination of
two case studies in Budapest and Durban
and a discussion on the different project as-
pects. While it was found that substantial
progress had been made in involving com-
munities in these urban renewal projects,
the socio-economic impacts of these projects

have not yet been adequately explored. Ur-
ban renewal plays a vital role in rejuvenating
dilapidated buildings and attracting inves-
tors to the area, and thereafter improving
community health and safety in the long
run. However, local participation and social
sustainability of projects may not be second-
ary considerations to public authorities as
it is important to balance the interests of all
stakeholders involved. As such, the on-going
debate on urban renewal as gentrification,
the right to city, and community engagement
through social inclusion and exclusion is bet-
ter understood in the context of micro-cases
on disadvantaged communities. Although
it could be argued that the social dimen-
sion is being incorporated into more urban
renewal projects, the scale and level of this
community engagement is far from satisfac-
tory. Therefore, more studies are needed that
examine the possibilities for effective sustain-
able community urban renewal governance.
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Does better availability mean better accessibility? Spatial inequalities
in the care of acute myocardial infarction in Hungary
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Abstract

The availability of health care services is an important issue, however, improving availability of health care
services does not necessarily mean better accessibility for everybody. The main aim of this study is to find out
how better availability in the care of acute myocardial infarction vary with accessibility of patients” geographical
location within Hungary. We applied statistical analysis and interview techniques to unfold the role of spatiality
in the conditions of access to health care. Results of statistical analysis indicate significant health inequalities in
Hungary. Decreasing national mortality rates of acute myocardial infarction, has been coupled by increasing
spatial inequalities within the country especially at micro-regional level. According to in-depth interviews with
local health care stakeholders we defined factors that support access to health care as well as important barriers.
The supporting factors are related to the improvement of availability (i.e. infrastructural developments), while
geographical distance, lack of material and human resources, or low level of health literacy proved to be the
most relevant barriers. Main conclusion is that barriers to accessibility and availability are not only spatial but
are also based on individual stages of acute myocardial infarction care. The development of cardiac catheter
centres in Hungary has improved the short-term chances of infarction survival, but long-term survival chances
have worsened in recent years due to deficiencies in rehabilitation care as well as low level of health literacy.
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Introduction

The decline in mortality from cardiovascular
diseases is one of the success stories in the
most developed countries in the second half
of the 20™ century. Although the mortality of
cardiovascular diseases as well as coronary
heart diseases has been halved in the last
fifty years, it still remains the leading cause
of death in developed countries (WiLkINs, E.
et al. 2017). Moreover, national health poli-
cies will face challenges in the future as the

prevalence and costs of these diseases will
probably increase due to ageing.

Acute myocardial infarction (AMI) is one
of the most important cardiovascular diseas-
es and this cause of death has no geographi-
cal, spatial, gender or social limit (HARPER,
K. and ArMmELAGOS, G. 2010). National health
care systems have to provide reasonable ac-
cess to cardiac care for all citizens regardless
of age, gender, race, socio-economic status
or place of residence. However, a growing
number of studies have shown that signifi-
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cant inequalities may exist within cardiac
care, especially in relation to access to inva-
sive cardiac care (cardiac catheterization) as
well as cardiac rehabilitation care following
an AMI case (Hassan, A. et al. 2009; Aso, S.
et al. 2011). Some of these studies demon-
strated the important role of geographical
distance in access to cardiac catheterization
facilities (PaTEL, A.B. et al. 2007).

BucumueLLer, T.C. et al. (2006) pointed
out that increasing distances from hospitals
resulted in higher death rates from heart
attacks, and SeipkL, J.E. et al. (2004) gave
evidence that patients living farther from
cardiac catheterization centres had lower
adjusted rates of cardiac catheterization.
Some authors came to the conclusion that
although cardiac catheterization (percutane-
ous coronary intervention, PCI) as the part of
invasive cardiac care could reduce mortal-
ity, enabling discharged patients to restore
their health, but return to the society is still
a public health problem to be solved in the
current situation due to the inadequate re-
habilitation (Kj#Rr, T. and Gyrp-HansenN, D.
2008). Other studies pointed out how delay
times for call medical help (decision time) re-
duced long-term survival chance (YoNEMOTO,
N. et al. 2018). There are many studies which
show that socio-economic status can also in-
fluence access to cardiac care. For example,
ALTER, D.A. et al. (1999) demonstrated that
increases in neighbourhood income could
increase in rates of cardiac catheterization
following an AMI. Similarly, Robricuks, E.J.
et al. (2002) established marked regional vari-
ation in rates of cardiac procedures in pa-
tients who experienced an AMI in the prov-
ince of Quebec, Canada.

While it is becoming increasingly evident
that inequalities exist in access to cardiac
care, relatively little is known regarding the
effect of spatiality. Identifying and determin-
ing the geographical distribution of acute
myocardial infarction and spatial analysis
of cardiac care contributes significantly to
improving health care interventions focus-
ing on creative, novel initiatives (SEGHIERI,
C.etal. 2019).

The main aim of this study is to analyse
the spatial aspects of mortality of acute myo-
cardial infarction (AMI) and determine the
pattern of cardiac care regarding AMI geo-
graphical distribution in Hungary at micro-
regional level. We assumed that spatial acces-
sibility to cardiac care services would vary
considerably among micro-regional units.
On the other hand, micro-regional units with
relatively better availability do not show up
better accessibility as well. The specific objec-
tives of this study are as follows:

1. to examine the potential geographical
accessibility to cardiac care services across
Hungarian micro-regions to identify under-
services or poorly served geographical loca-
tions;

2. to investigate the differences between
spatial characteristics of availability and ac-
cessibility;

3. to unfold the role of decision-making
in the association of poor accessibility with
shortage of health care services.

Theoretical background: in the light of
accessibility, availability and spatiality

Access to health care is generally defined as
access to a health service or a health provider,
thus, defined as the opportunity with which
consumers or communities are able to use ap-
propriate services in proportion to their needs
(Daniers, N. 1982; WaiTeHEAD, M. 1992). It is
also defined as the use of health care, qualified
by need for care (Waters, H.R. 2000). Here,
access may be conceived as the interface be-
tween potential users and health care resourc-
es, and would be influenced by characteristics
of those who supply as well as those who uti-
lise the services (PENcHANSKY, R. and THomas,
W.J. 1981). It can describe potential users’ abil-
ity to use health care services when and where
they are needed in time and in space (Apay,
L.A. and ANDERsEN, R.A. 1974). Availability
can help to define the supply of services in
relation to needs — whether there are adequate
services to meet the healthcare needs (Pen-
cHANSKY, R. and Tuomas, W.]. 1981).
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There is a growing body of literature
devoted to measuring and understand-
ing geographical patterns of health care as
well as health outcomes (CromrEy, E.K. and
McLarrerTy, S.L. 2011; SKINNER, J. 2012).
According to PENcHANSKY, R. and THoMas,
W.J. (1981) accessibility refers to the geo-
graphic availability to health care such as
travel distance, time and cost (e.g. afford-
ability of transportation). Both accessibility
and availability refer to the spatial interac-
tion between the geographical locations of
health care services and population in need
(Y, H. 2016). These constructs such as acces-
sibility, availability, spatiality as geographi-
cal locations, thus, should be considered as
interrelated. Access to health care, especially
when used to reflect on health inequalities,
should look at the resource allocation in re-
lation to social and health needs as well as
looking at geographical distribution of ser-
vices linked to measures of needs and access
(Braveman, P.A. 2003; Levesqug, J.F. et al.
2013). Therefore, it is necessary to take into
account spatial factors (e.g. geographical lo-
cation, travel distance) as well as non-spatial
factors (e.g. socio-economic status, gender,
age) simultaneously, which are interrelated
to each other and influence as critical barriers
access to health care. The term spatial acces-
sibility is used to refer to the combination of
availability, acceptability, appropriateness,
affordability of health demand and supply
(GurLrirorp, M. et al. 2002; SamugLs, G. 2005;
SuaH, T.I. et al. 2016). In addition to differ-
ences in patients’ needs, spatial accessibility
may be due to characteristics related to the
health care system (demand and supply driv-
ers), including the volume and distribution
of human, physical and financial resources
(Brezzi, M. and Luonco, P. 2016).

It is clear that health care resources are
not evenly distributed over space. There are
significant differences between urban and
rural areas, and even in cities socio-econom-
ically disadvantaged neighbourhoods tend
to have relatively poor access to health care
(McInTYRE, D. et al. 2009; WiLkinson, R. and
PickerT, K. 2010; MARMOT, M. 2015). While

many study have focused on increasing acces-
sibility problems among countries and within
a country, there is hardly any research on ac-
cess to health care services on the local level.

Many researches have demonstrated that
increased travel distance to health care ser-
vices resulted in decreased utilization of
those services and therefore increased health
inequalities (SiBLEY, L.M. and GrLazIER, R.H.
2009). Other studies also confirm that the
supply of health care service may influence
access and use. A better supply of health
care in a neighbourhood guarantees reduced
travel distances, which encourages more fre-
quent visits and helps patients maintaining
better health. For example, ANDERSEN, R.M.
(1995) found a positive correlation between
the number of federally qualified health cen-
tres available and the likelihood of having
a usual source of care. Thus, the disparity
in the geographic distribution of health care
services is of great concern (Yg, H. 2016).

Accessibility of health care services is a
key dimension in health inequality. Here the
concept of ‘health care access’ is inherently
multi-dimensional integrating both spatial
and non-spatial factors. It is also linked to
the theory of fundamental causes: the conse-
quences of social stratification and structural
inequalities can result health inequalities and
not exposure to intermediary risk factors
(Link, B.G. and PHELAN, ]. 1995).

Data and methods

In the study we used a systematic approach
to identify socio-spatial consequences of pol-
icy interventions aimed to improve accessi-
bility in the cardiac care of acute myocardial
infarction of Hungary.

Our approach followed the guidance of ex-
planatory sequential design in mixed methods
(Tar1Q, S. and WoobpmMmaN, J. 2013; Wispow, J.
and CresweLL, ].W. 2013). We collected quali-
tative data in two steps to test quantitative
findings with the following aims (Figure 1):

1. the aim of an initial quantitative analysis
phase was to measure socio-spatial inequali-



404 Uzzoli, A. et al. Hungarian Geographical Bulletin 69 (2020) (4) 401-418.

ties of mortality data at local level (as micro-
regional units) in acute myocardial infarc-
tion, followed by

2. a qualitative data collection phase built
directly on the results of the quantitative
phase with the aim of studying personal ex-
periences of local health care stakeholders
and national health policy-makers on acces-
sibility and availability of cardiac care.

In this way, the quantitative results have
been explained in more detail through the
qualitative data.

The primary objective of our quantita-
tive analysis was to create a typical spatial
framework of selecting socio-spatial vari-
ables and to explore spatial patterns in mor-
tality of Acute Myocardial Infarction (AMI)
at micro-regional level. The complex meth-
odology of Exploratory Spatial Data Analysis
(ESDA) was used to select the appropriate
quantitative ways to analysis the nature of
the spatial pattern of AMI mortality data.
Using the ESDA tool allowed us to gain a
deeper understanding of the connection be-
tween spatial distribution of AMI mortality
data and different socio-spatial variables (e.g.
Orbp, J.K. and GeTis, A. 1995; KeLejian, H.H.
and PrucHa, L.R. 2010):

Principal Component Analysis (PCA): the
method is a structure exploration method
that is often used to create socio-economic
indicators. The aim of PCA is to explore the
relationships between several indicators, and
join them in one or more factors. With the

Literature Health models on

review <7 accessibility
Consultations with Qualitative research Quantitative research
physicians techniques techniques
Semi-structured L i
interviews with local Explanatory Spatial

medical stakeholders Data Analyss

Deep interviews with
experts

Fig. 1. Using explanatory sequential design in mixed
methods

PCA we join six socio-economic indicators
into a deprivation factor, applying Varimax
rotation. The magnitude of the factor value
shows the degree of deprivation.

Application of Exploratory Spatial
Data Analysis (ESDA): Spatial Regression
Analysis: if spatial dependence can also be
experienced in case of analysed variables, the
traditional estimation techniques (e.g. OLS:
Ordinary Least Squares) cannot be applied.
However, it is always necessary to use the
results of OLS as a reference value. The ex-
amination of spatial dependence was done
with Spatial Durbin Model (SDM).

a) Ordinary Least Squares method — OLS:

y=Xp+e¢ @
b) Spatial Durbin Model — SDM:
y=XB+pWy+WXO +¢ )

Explanation of the formulas: y is the vector
of the values of the dependent variables, X is
the vector of the values of the independent
variables, 8 is the parameter vector for these
explanatory variables, and ¢ is a vector of in-
dependent error probabilities with the same
probability distribution. W is spatial weight
matrix, p is spatial autoregressive coefficient,
O is the parameter for spatially lagged values
of explanatory variables. In this case, W as
spatial weight matrix is based on queen ma-
trix with first order of contiguity. It means,
districts are neighbours of each other if their
have common border. SDM is useful, because
it defines the neighbouring values of result
variables as well as explanatory variables
which points to the exact existence of spatial
interactions and neighbourhood effects.

Autoregressive coefficient cannot be ap-
plied directly in SDM rather than in OLS,
because there are direct and indirect effects
(LeSAGE, J. and PacE, R.K. 2009). Direct ef-
fects show the effect of explanatory variables
for the given geographical location. Indirect
show the spatial effect of explanatory vari-
ables as an ‘neighbourhood effect” according
to neighbouring matrix (ELHoRsT, ].P. 2014).
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Likelihood ratio tests autoregressive coeffi-
cient reliability, the Breusch-Pagan test is for
heteroskedasticity, and the Multicollinearity
Condition Number tests the co-movement of
the involved explanatory variables, the re-
dundancy of the dataset. The performance
of the regression equations was evaluated by
the R2, the pseudo R2, the Akaike informa-
tion criterion and log likelihood.

Convergence tests: Change of AMI mortal-
ity was calculated with the help of absolute
and conditional p-convergence. According
to the absolute 3-convergence model, there
is a negative relationship between the initial
level of a variable and its rate of growth (e.g.
AMI mortality), and, thus, the individual
regions converge towards a common equi-
librium (Barro, R.J. and Savra-1-MArTIN, X.
1990; Gouy, S. et al. 2019). According to the
conditional convergence, growth rates are
influenced not only by the initial state but
also by other factors, thus, the equilibrium
state may vary depending on these factors
(Janssen, F. et al. 2016).

a) Absolute convergence:

Alny,=a+BIny, +¢ ©)

where a and § are the unknown parameters
in the equation, ¢ represents the effect of the
random factor.

b) Conditional convergence:

Alny,=a+Blny, +yz, +¢ (4)

where the new parameter (z) to the right of
the equation indicates different characteris-
tics of the districts (e.g. deprivation).

Spatial autocorrelation: we analysed spa-
tial concentrations of AMI deaths and their
changes with the help of this method. Hot
spot analysis and the use of the Getis-Ord
(G/¥) statistic identified statistically signifi-
cant hot and cold spots (clusters).

de

\/2M dZ\/ (ZM W, )2
M 1

©)

Explanation of the formula: M is the num-
ber of area units examined, w_ stands for
the i and j elements of the neighbourhood
matrix, the numerator indicates the sum of
the d.values weighted by the i-th row of the
neighbourhood matrix, and the values in
the denominator serve for standardization
(GeTis, A and Orp, J.K. 1992). Calculations
and visualization of the results were realized
with SPSS for Windows 25, ArcMap 10.5 and
GeoDaSpace and R Program.

Acute myocardial infarction statistics
were based on International Classification of
Diseases 11" Revision (ICD) such as 121-123
diagnosis codes. AMI mortality data was based
on standardized death rate (SDR) by gender
per 100,000 between 2005 and 2015 at micro-
regional level (LAU 1). ICD diagnosis codes
mean the following:

121 - Case of acute myocardial infarction;

122 — Subsequent case of AMI;

123 — Certain current complications follow-
ing acute myocardial infarction (within the
28 days period).

Standardized death rate per 100,000 is offi-
cially publishing by gender, so it can be used
only in gender aspect. Standardized death rate
of AMI per 100,000 can be used only by gender,
because arithmetic average cannot be calcu-
lated from male and female SDR. AMI SDR
data base is based on 30 days mortality rates.

The number of micro-regional units in
Hungary was 174 without 23 districts of
Budapest. We did not consider Budapest’s
districts in our analysis, because health care
services have better availability in the city
which could have distorted the final results.
Due to the small number and annual varia-
tion of district-level mortality, two periods
and four-year averages were used in the
convergence analyses (between 2005 and
2008, and between 2012 and 2015). That is,
the quantitative part consists of a regression
analysis based on ESDA on micro-regional
data from the countryside over two multi-
year periods (sample size of 2 x 175).

AMI mortality data contain only demo-
graphic variables (gender, age), but there is
no further information on patient’s socio-
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economic circumstances. In our analysis, and
index of deprivation was used to give com-
prehensive information about connection
between AMI mortality data and spatial dis-
tribution of poverty at micro-regional level.
This variable was included as a control factor
in the convergence analyses, because some
authors correlate cardiovascular mortality
with distance to a health care service (e.g.
catheter centre) as an explanatory variable
and a compound measure of poverty (‘dep-
rivation’) as a control variable (e.g. Nacy, Cs.
et al. 2011; Boruzs, K. et al. 2018). In the re-
gressions, deprivation allows for some ad-
ditional spatial correlation between the ob-
servations. The deprivation index adjusted
to the socio-economic characteristics of AMI
patients was operationalised by Koés, B.
(2015) using the following indicators:
- Ageing-index (proportion of population
under 15 against 60+ within population);
- Ratio of households with only unemployed
and inactive person(s);
- Unemployment rate (proportion in eco-
nomically active population);
— Personal income tax per capita;
- Ratio of apartments without comfort;
— Ratio of those with only secondary educa-
tion.

Availability was defined as spatial/geo-
graphical distance from different health care
services (e.g. cardiac catheterization). In this
case, distance was measured by road in km
between residence (geographical centre of
the given district) and geographical location
of the examined health care service.

Access to health care was defined as access
to catheter centre (PCI centre) in statistical
analysis, because this type of intervention
means a modern cardiological care which can
increase short-term survival chance. This is the
main reason why we interpret the role of cath-
eter centre in AMI mortality as the distance
between residence and catheter centre. On the
other hand, access to health care was also de-
fined as access to rehabilitation care as well as
primary health care in the semi-structured in-
terviews to analyse the personal opinion of re-
spondents. Access to rehabilitation care as well

as primary health care cannot be measured in
statistical analysis, because of lack of suitable
spatial data. The official source of data was
the Hungarian Central Statistical Office and
its Population Census database (2011), and the
National Institute for Health Development.

The initial quantitative analysis helped us:

1. to select the local case study areas for
qualitative research,

2. to work out the scopes and structure of
interviews which could complete the results
of the quantitative analysis,

3. to elaborate the structure of semi-struc-
tured interviews with local health care stake-
holders (on the one hand with local health
care professionals/workers and on the an-
other with patients diagnosed with AMI),

4. to select common guidelines for the two
types of semi-structured interviews in order
to be able to compare their results,

5. to elaborate the pattern of expert inter-
views with national policy-makers,

6. to work out general criteria to evaluate
and synthesize experiences of the interviews
with special focus on the role of geographical
distance in accessibility.

The local case study area was one of
Hungary’s counties called Békés. We have
chosen this county because results of our sta-
tistical analysis confirmed the paradoxical
health situation of this county according to
AMI mortality as well as other health indica-
tors. The initial point of the analysis was that
the new centre of cardiac catheterization was
inaugurated in 2013 in the county, however,
a slight worsening in AMI mortality could be
experienced in the following few years. AMI
mortality rate has also been high in both gen-
ders compared to other Hungarian counties.
Moreover, high rate of AMI mortality reflects
the general worse mortality structure of the
county. The average life expectancy at birth
in Békés county was one year less than the
country average in 2019. In this county 55
per cent of total mortality is due to cardio-
vascular diseases, which is also higher than
the national average (Bexg, Sz. 2019).

Semi-structured interviews with local
health care stakeholders were prepared in
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two steps between April and June in 2018.
The primary aim was to examine personal ex-
periences of individuals on barriers in access
to cardiac care services. For instance, determi-
native individual (e.g. health behaviour) and
institutional (e.g. supply standards) factors
which had effects on access to cardiac care.
Firstly, altogether 24 semi-structured inter-
views were prepared with relevant cardiac
care stakeholders such as cardiologist, in-
ternist, ambulance doctor, nurse, nutritionist,
psychologist, physiotherapist etc. These inter-
views provided insights about the professional
features of organizing cardiac care at local lev-
el. Secondly, altogether 29 semi-structured in-
terviews were made with patients who had at
least once acute myocardial infarction in their
lifetime. Questions during the semi-structured
interviews were addressed to define local dif-
ficulties and opportunities in access to cardiac
care services from the patients’ point of view.
All questions were classified according to dif-
ferent phases of cardiac care such as pre-hos-
pital, hospitalization and post-hospital care.
After the transcription of semi-structured
interviews, the personal experiences were
synthesized to explain the role of geographi-
cal distance in accessibility. These synthesized
experiences provided the basis for expert in-
terviews which aimed to unfold the role of na-
tional health policy in improving accessibility.
Altogether 21 expert interviews were conduct-
ed with policy-makers, national health care
providers and health policy advisers between
February and July in 2019. The aim of expert
interviews was to evaluate the effects of health
policies in terms of improving the conditions
of accessibility. The expertise of interviewees’
skills included all level of health care, health
promotion and disease management as well.

Research results: spatial inequality in the
care of Acute Myocardial Infarction (AMI)

The number of deaths caused by diseases of
circulatory system was 64,695, the number
of deaths caused by ischaemic heart diseases
was 31,828, while mortality caused by AMI

was 5,758 in Hungary in 2018 (Hungarian
Myocardial Infarction Registry 2019). In the past
years, AMI deaths generally caused nearly one
fifth of all circulatory system mortality. Hospital
treatment due to AMI was 15.082 in 2018, 38 per
cent of them was ending with deaths (JAnosr, A.
2019). The main problem in Hungary is the lack
of significant improvement in one-year mortal-
ity in contrast to the 30 days mortality following
AMI (Mérték Review, 2017).

The decrease of AMI (acute myocardial in-
farction) caused mortality rate started from
the mid-2000s in Hungary, and between
2005 and 2015, mortality rate halved. The
improvement affected both genders, and it
was greater among men, however, still near-
ly twice as many men get a heart attack than
women (Uzzoui, A. et al. 2019a). Frequency
of myocardial infarction is highest among el-
derly (60+), though in recent years there was
a slight increase in younger age groups as
well (e.g. over 40 years).

One explanation for the improving mor-
tality situation in Hungary is that due to
infrastructural developments, from the
mid-2000s new PCI centres (centre for cath-
eterization) have been created in the country,
and the capacity of already existing centres
has been increased, therefore, accessibility to
care has also been improved (Kiss, A. et al.
2019). Through health investment, the pro-
portion of patients receiving cardiac catheter
care nearly doubled between 2005 and 2015,
which improved short-term survival chances.

Results of the statistical analysis

We applied quantitative methods to exam-
ine the potential geographical accessibility
to cardiac care services across Hungarian mi-
cro-regional units to identify underservices
or poorly served geographical locations.

In the principal component analysis, the
deprivation index calculation resulted in a
principal component. Indicators that inter-
pret deprivation are suitable for principal
component analysis, showing adequate
match and information density (Table 1).
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Table 1. The main statistical features of applied deprivation principal component

Indicators Communalities | Component
Unemployment rate 0.877 0.937
Proportion of households with only unemployed and out-of-work person 0.844 0.919
Proportion of apartments without comfort 0.773 0.879
Proportion of those with only secondary education 0.752 -0.867
Personal income tax per capita 0.736 -0.858
Proportion of population under 15 on population over the age of 60 per 100 capita 0.268 0.518
Kaiser-Meyer-Olkin Measure 0.780
Bartlett test significance 0.000
Eigenvalue 4.251
Cumulative variance 70.854

According to our indicators, in the districts
with high unemployment rate the proportion
of households with only unemployed per-
sons and the share of homes without com-
fort are higher, just like the proportion of the
population under the age of 15 per popula-
tion over 60 per 100 persons. Thus, a higher
principal component value is accompanied
by a higher value of the deprivation index.

The geographical pattern of the deprivation
index presents the most important features
of socio-spatial inequalities within Hungary
that are characterized by Western-Eastern
and Centre-Periphery relations (Figure 2).
The spatial pattern of AMI mortality shows
many similarities. As Figure 3 shows higher
AMI mortality rates are recorded in areas
that are most affected by deprivation.

There is a poor to moderate positive but
strongly significant relationship between
AMI mortality rate and deprivation index
(r = +0.352, p <0.000). Deprivation and AMI
mortality is high in the eastern part of the
country, mainly in border areas. However,
in the economically most advanced Budapest
metropolitan region low deprivation comes
also with high AMI mortality. In the south-
western part of the country the level of dep-
rivation is relatively high, but AMI mortality
is low. Significant spatial dependence can
be observed for both investigated indicators
caused by neighbourhood effects.

Only the relevant spatial regression re-
sults are reported in Tables 2 and 3. Spatial
All regression calculation results indicate

that there is a definite convergence. This
phenomenon applies to all models both in
the absolute (OLS model 1) supplemented
by spatiality (SDM model 1) and in the con-
ditional (OLS model 2 and SDM model 3)
convergence equations supplemented with
structural features (Tables 2 and 3). It is based
on negative regression coefficient of initial
AMI mortality. It means, higher initial AMI
mortality goes together with lower level of
increasing with the result of more significant
decreasing of AMI mortality in the examined
period. The reverse is also true: lower initial
AMI mortality goes together with higher
level of increasing with the result of less sig-
nificant decreasing of AMI mortality in the
examined period.

The deprivation index behaves signifi-
cantly in these models, with the control of
other variables the phenomenon of depriva-
tion increases the mortality rate of infarction.
The distance from cardiac catheter centresis a
relevant control factor in regression analysis.
The longer distant is a district from a PCI car-
diac catheter centre, the less convergence it is.

It is important to emphasize that both in
absolute and in conditional convergence
analysis the spatial lag of AMI change is rel-
evant (p), that is, the neighbouring values of
the dependent variable affect the change of
the AMI mortality in each district. That is,
the neighbourhood effect is decisive in the
spatial inequalities in AMI mortality.

Table 3 exactly shows the effects of explana-
tory variables. Based on SDM 1, in those dis-
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Fig. 2. The spatial pattern of deprivation index at micro-regional level in Hungary (2012-2015).

Bl 354453
[ 45.4-56.1
[ ]56.2-66.0
[ ]66.1-795
[ 79.6-113.1
B 113.2-189.3

e PClcentre

Fig. 3. Standardised death rate of acute myocardial infarction per 100,000 at micro-regional level in Hungary
(entire population, 2012-2015).
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Table 2. Absolute and conditional B-convergence studies of AMI mortality

Indicator OLS (1) SDM (1) OLS (2) SDM (2)
. — .21 %% 3% | -1 4*** | .2 %% | .174***
Initial AMI'SDR (3.042) ((()).oiz) (8.022) (8.042)
Deprivation _ _ 0.042* 0.048*
(0.024) (0.029)
Distance - - 0.002 0.000
(0.001) (0.002)
0.272%%* 0.220***
P - (0.105) - (0.108)
© initial AMI SDR - Egz 133; - (gfg’;’) -
© deprivation - - - Eggﬁ)
O distance - - - (888;1;
Constant 0.570*** 1.527%** 0.438** 1.470%**
(0.213) (0.525) (0.216) (0.522)
Observations 174
AIC 25.370 20.996 22.951 21.924
LogL -8.685 -1.498 -5.476 2.038
R2 Adjusted 0.186 0.275 0.229 0.349
Moran test / LM residual auto. test 0.134*** 0.048 0.121** 0.858
Breusch-Pagan test 8.099* 14.258* 12.610 17.980

Explanation: Estimation of all models is based on row standardized queen matrix with first order of contigu-
ity. Standard errors are in parenthesis. p = spatial autoregressive coefficient; © = the parameter for spatially
lagged values of explanatory variables; Moran test and LM residual auto. test = for spatial autocorrelation of
standard errors; Breusch-Pagan test is for hetero-skedasticity. *Significant on 0.10%, **on 0.05%, ***on 0.01%.

Table 3. Direct and indirect effects of Spatial Durbin

Models
Indicator ‘ Direct ‘ Indirect ‘ Total

SDM (1)

Initial AMISDR | -0.198***| -0.327** ‘ -0.525%**
SDM (2)

Initial AMISDR | -0.186***| -0.336***| -0.521***

Deprivation 0.048* | -0.017 0.031

Distance 0.000 0.005* 0.004**

Explanation: Standard errors are in parenthesis.
*Significant on 0.10%, **on 0.05%, ***on 0.01%.

tricts where AMI mortality is high there is
more significant improvement, which means
that convergence is existing. The results of
SDM 1 also present that AMI mortality is sig-
nificant in neighbouring districts. It means
in the vicinity of those districts where AMI
mortality is higher the convergence is also
more significant. SDM 1 highlights that dis-

tricts with similar AMI mortality rates are
spatially concentrated, and the convergence
is appeared more concentrated in Hungary.
SDM 2 presents these spatial effects more so-
phisticated. One of main results shows the
significant spatial concentration in the initial
of AMI mortality as well as in its changes.
Other result shows that deprivation has only
local effect on AMI mortality and it has not
got spatial effect on neighbouring districts.
It is also valid for the role of distance from
cardiac catheter centres, because it has got
only indirect spatial effect on AMI mortality
rates (see Table 3 Total column). The fact is
that initial AMI mortality rates of districts
influence the convergence in Hungary.

The application of spatial autocorrelation
method proved that spatiality is primarily an
explanatory factor for spatial inequalities in
AMI mortality through neighbourhood ef-
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fects. The role of distance is more closely re-
lated to the geographical location of cardiac
catheter centres and vacant GP services. It is
also important to emphasize that traditional
socio-economical peripheries function in op-
posite directions when spatially distributed.
In the disadvantaged south-western part of
the country it can be observed that in the case
of men in the early period of survey cold spot
neighbourhoods became hot spot neighbour-
hoods that is there was a deterioration in the
situation between 2005 and 2008, and 2012 and
2015 (Figure 4). In the underdeveloped north-
eastern part of the country, the initial high hot
spot AMI mortality for women comes along
with a very favourable trend in the future. For
both genders in the most developed capital
agglomeration unfavourable-high AMI mor-
tality rate- neighbourhood spatial extension
occurred between 2005 and 2008, and 2012 and
2015. The unfavourable change in female AMI
mortality in the south-eastern neighbourhood
is striking: that is the reason why this region
(Békés county) has become the pilot area of the
qualitative case study (Figure 5).

According to Voss, P.R. ef al. (2006), the ex-
planation of spatiality can stem from several
reasons. On the one hand, individuals, house-
holds, communities are in interaction with one
another, influence each other. On the other
hand, according to grouping forces, groups
with similar social status choose to live close
to one another. Thirdly, according to grouping
responses, individuals with similar character-
istics react to external forces in a similar way.

Results of semi-structured interviews with
stakeholders of local health care system

We conducted semi-structured interviews
with patients and health care professionals
at the local level to investigate the differences
between spatial contexts of availability and
accessibility.
The main questions of semi-structured in-
terviews were the following;:
— What spatial characteristics help or hinder
access to health care at local level?

— How are patient journeys organized in in-
farction care at the local level, and what
possibilities, and/or barriers do they mean
for the patients?

— What is the role of availability at local level
in access to cardiac care of infarction?
Based on subjective opinion of interviews

with health care professionals and patients,

the paradoxical misperception of availability
and accessibility could be found. We discuss
here only those findings that relate to the eval-
uation of this paradoxical situation by empha-
sizing the role of spatial/geographical factors.

Geographical proximity does not neces-
sarily mean more favourable conditions
in accessibility. Interviews confirmed that
availability is a primary influencing factor
in accessibility conditions, however, its sup-
porting or barrier role in accessibility mani-
fests itself diversely in the different stages
of infarction care. The supporting or barrier
effect of availability primarily prevails in
geographical distance.

In the stage of pre-hospital care, the spa-
tial optimization of emergency care resulted
in the improvement of availability on local
level. Nevertheless, it does not involve the
improvement in conditions of accessibility,
because due to the low level of patients’
health literacy, they delay for a long time
asking for medical assistance after the first
symptoms of infarction.

Hospitalization contributes differently to
the role of availability in the improvement or
blocking of accessibility. Acute care (cardiac
catheter care) is centralized, it means a clear
patient pathway, which is based on a hori-
zontal professional cooperation (between the
rescue/emergency unit and cardiac catheter
centre). Consequently, the establishment of
cardiac catheter centre as an infrastructural
investment improved both availability and
accessibility on local level. It mainly means a
short-term (30 days) improvement of survival
chances. In contrast, in hospital rehabilitation
care availability appears to be as a barrier fac-
tor for accessibility. Interviews made with
health care professionals indicated, that on
the one hand, approximately 30 per cent of
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Fig. 4. Male standardized death rate of acute myocardial infarction per 100,000 and its spatial clusters at micro-r
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egional level in Hungary.

2012-2015/2005-2008

Fig. 5. Female standardized death rate of acute myocardial infarction per 100,000 and its spatial clusters at micro-r

2005-2008
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patiens receive rehabilitation after infarction,
and on the other hand, despite the inaugura-
tion of the local new cardiac catheter centre,
there was an increase in the one-year mor-
tality rate in recent years. Patient interviews
confirmed that many patients refused reha-
bilitation in order to return to work faster,
therefore, those residing nearer to the rehabil-
itation centre will not use health care service.

In post-hospital care, the role of the general
practitioner and specialist care provision is
determinative. Both provision levels are seri-
ously affected by the lack of capacity (unfilled
general practitioner’s service, lack of special-
ist). Therefore, there is frequently no close
professional cooperation between neighbour-
ing areas (lack of integrated health care). Due
to the poor road conditions, insufficient pub-
lic transport, and the lack of resources (own
car), patients can hardly reach neighbouring
districts” health care. It means a long travel-
ling time and/or higher cost to them.

In addition, the efficiency of rehabilita-
tion and post-rehabilitation care depends
on patient education and on health literacy.
Especially in peripheral areas, for those living
in small villages, the conditions for preven-
tion and care for a healthy lifestyle are less
insured (near-patient services). The long-term
survival chances after infarction depend on
the professional content of medical instruc-
tions, the willingness to take medication, and
the success of lifestyle change. It was also
mentioned in interviews that responsibility of
local health care professionals such as general
practitioners and specialists is significant in
long-term survival chance. The lack of local
opportunities to support this latter, their lim-
ited availability is determinative in urban-ru-
ral proportion. Local conditions, social norms
and habits of healthy lifestyle are different
in cities and villages. Given the significant
socio-economic inequalities in Hungary the
importance of health behaviour is one of de-
terminants in health outcomes.

According to the unanimous opinion of the
interviewed health care professionals and pa-
tients, the factors that most support accessi-
bility are related to the improvement of avail-

ability, the infrastructural investments, and
to the development of patient-centred health
care (Uzzoii, A. et al. 2019b). It was also
unanimously stated that factors that are the
main barrier to accessibility are distance, lack
of financial resources, difficulties of lifestyle
change, weak compliance, low level of health
knowledge and lack of capacities (Figure 6).
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Fig. 6. Barriers in access to cardiac care in Hungary
based on semi-structured interviews, 2018.

Results of the in-depth interviews with experts

We made in-depth interviews with experts to

find out the role of decision-making in the as-

sociation of poor accessibility with shortage
of health care services.

The main group of questions of interviews
were the following;:

— What contradictions have emerged in the
operation, organization and financing of
the Hungarian health care system after the
change of regime?

— What are the main causes and factors of
socio-spatial disparities in health inequali-
ties in Hungary?

— What is the role of decision-making in re-
ducing health inequalities and improving
accessibility in Hungary?

In-depth interviews with experts highlighted
the paradoxical role of availability and accessi-
bility in policy making. Accessibility barriers to
health care are linked mainly to financial, avail-
ability and socio-cultural barriers. Increasing
lack of capacity and workforce in healthcare
system has led to new types of inequalities in



Uzzoli, A. et al. Hungarian Geographical Bulletin 69 (2020) (4) 401-418. 415

Hungary, resulting in a widening health gap
between the upper and lower deciles of society.
The place of residence in itself is one of the
relevant factors of health inequalities and
conditions of accessibility: its explanatory
power multiplies with existing socio-eco-
nomic and socio-cultural disadvantages. It is
partly a matter of value choice that in health
policy making to what extent cost-effective-
ness and/or social justice efforts are pursued.
Interventions to reduce health inequalities
and improve accessibility should focus on
areas where the greatest social benefits (i.e.
health gains) can be achieved. Community-
based development and patient-centred care
play a key role in rehabilitation, health pro-
motion and disease prevention. However, in
areas affected by deprivation, improving avail-
ability does not necessarily mean improving
accessibility. In underprivileged areas ‘social
distance’ is increasing between patients and
health services because deprivation is a barrier
factor to accessibility. In such cases, subjective
evaluation of distance does not refer to physi-
cal availability, but rather to the conditions of
accessibility worsened by social barriers.

Conclusions

In this study, we examined the spatial dimen-
sions of availability and accessibility in health
care provision. More specifically we analysed
the connection between deprivation and
mortality rate of AMI, while the role of avail-
ability and accessibility in mortality rate was
identified according to spatial distribution of
cardiac care services. We used different quan-
titative and qualitative research methods to
determine the role of spatial factors (e.g. place
of residence, geographical distance, physical
availability etc.) in access to health care. We
also wanted to shed light on the paradoxical
situation between the objective and the sub-
jective factors of availability and accessibility.
Main research findings are the following;:
— Geographical proximity does not necessar-
ily mean better conditions in accessibility,

and stronger professional cooperation be-

tween health services;

— Availability is more a determining factor in
accessibility based on patients” opinions as
statistical calculations have shown;

- According to the unanimous opinion of
health care stakeholders (professionals and
patients), the factors that most support ac-
cessibility are related to the improvement
of availability, investments in infrastruc-
ture and the provision of patient-centred
care. This finding is in agreement with a
number of previous studies (Buzar, G. 2013;
ILLEs, S. and GELLERNE LUKACS, E. 2016).
The subjective perception of the accessi-

bility of health care institutions highlighted
that patients” use of out-of-home services
delays rehabilitation because of their long
travel time and reduces their willingness to
participate in long-term care.

Based on the regional distribution of AMI
mortality and the availability and acces-
sibility of features of infarction care, there
is a lack of community-based develop-
ments in Hungarian strategic health plans.
Improvements in accessibility have mainly
affected acute cardiac care in recent years,
but have also failed to improve access to re-
habilitation care.

Our study also has some limitations. Based
on in-patient care data, we were not able
to compile a morbidity database that could
have been comparable with mortality data-
base. We could not make a difference between
AMI STEMI and Non-STEMI cases in mortal-
ity statistics, although, it has significance in
cardiac rehabilitation. In practice, there are
some cases when the catheterization is not
initiated due to other factors (comorbidity,
age), and these cases are not discernible in sta-
tistics. Patients” socio-economic status could
only be indirectly predicted from statistical
data. Interviews with patients could not be
extended to relatives, although they play a
key role in the success of long-term lifestyle
changes, i.e. in long-term survival chances.
Despite these limitations, this study provides
a methodologically complex perspective on
examining accessibility with its spatial factors.
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Our findings also suggest that geographi-
cal aspects of health inequalities as well as
access to health care should receive more
attention in health development strategies.
Geographical location similarly to geograph-
ical distance has primarily role in health in-
equalities as well as in accessibility.

Firstly, geographical concentration of
health care institutions may influence avail-
ability with the result of complex disadvan-
tages of peripheral regions.

Secondly, geographical distance has a rela-
tive role based on objective and subjective fac-
tors. Objectively, it should not appear as barri-
er in availability based on an optimal resource
allocation. Subjectively, geographical location
is at a longer distance from health care institu-
tions means more barriers in accessibility and
availability based on patients” evaluation.

Thirdly, the role of geographical distance
seems to appear as a challenge for local pop-
ulation living in inner and geographical pe-
ripheries or in borderline areas. Fourthly, in
peripheral regions with small villages hit by
deprivation patient-centred health care —es-
pecially in prevention and health promotion
as the part of primary health care —is missing
or has many weaknesses.

Finally, typical spatial pattern of health in-
equalities in Hungary (Western-Eastern gra-
dient, core-periphery relation) can influence
regional distribution of material and human
resources in health care.
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The Balkans form a distinctive unit in people’s mental
maps, often based on the area’s stereotypical socio-
cultural characteristic. Depending on the context, the
word ‘Balkanic’ can either have negative (fragmenta-
tion, division, instability) or positive connotations
(inclusivity, coexistence, heterogenity), and all of
these can be tied to the conditions (perceived from a
Western perspective) of the territory during the tur-
moils of 20" century geopolitics. These forces led to
violent destruction and reconstruction that left a tre-
mendous mark on the physical and cultural landscape
of the area, making the region understandable only
through the discourses of Balkanism and balkanisation.

Balkanization and Global Politics examines and criti-
cally engages with these narratives in an urban and
architectural form. The author is an architect by
trade who also teaches architecture as a lecturer at
the University of Portsmouth. Published as a part of
the ,Routledge Studies in Urbanism and the City”
series in April 2019, the book is a continuation of her
research presented in her dissertation written at the
University of Sydney, with four segments published

ism and the City

BALKANIZATION AND
GLOBAL POLITICS

REMAKING CITIES AND ARCHITECTURE

Nikolina Bobic

earlier (Bosic, N. 2012, 2014, 2015, 2017), all of which
she expanded upon for this manuscript. According
to the preface, the most important expansion is the
discourse analysis of Balkanism and balkanisation
which is detailed in the first two chapters.
Balkanism, with reference to, and contrasted with,
Edward Sam’s Orientalism (1978), emerged from the
position of the region between the imaginary West
and East, without being necessarily Occidental or
Oriental enough to fit into either category. This term,
coined by Maria Toporova (1997), refers to a mode of
identification when facing this problem of liminality.
Balkanisation started with the events after the with-
drawal of the Ottoman Empire from the peninsula
in the 19" century and with subsequent aspirations
for forming ethnically homogenous nation states in
its place. The resulting geopolitical fragmentation
became synonymous with the area (hence the name
of the term), which in a more metaphorical sense re-
fers to the way of solving a large heterogenic unit’s
problems by breaking it up into smaller, controllable
homogenic parts. This makes it applicable to other
scales as well, shifting the meaning of the term with
it. One common way of this is creating enclaves of im-
migrants on the city periphery to maintain order and
clear power relations — urban heterotopias (Suane, D.
1995). Despite encompassing processes stemming from
the same context, these two terms have an important
difference in their stance toward global dichotomies:
while Balkanism is grounded in a transitory and limi-
nal space, the goal of balkanisation is to reorder and
remake for the sake of a special form of Westernisation.
From another perspective, this book is about the
concept most frequently termed as urbicide, which
“refers to the intentional attempt to erase or destroy
a city or cities for political purposes” (Granam, S.
and GREGORY, D. 2009, 794). This line of thought, that
arose in the 1970s from the work of architectural critic
Ada Louise HuxrasLE (1970), later popularised for
social sciences by Marshall BErman (1996), criticises
the perceived consensus of planners about the ne-
cessity to modernise cities. The term gained a new
dimension during the Yugoslav wars. It was used
by architect and former Mayor of Belgrade, Bogdan
Bocpanovi¢, referring to the bombing of Croatian
cities by the JNA (Yugoslav People’s Army), compar-
ing the destruction of UNESCO World Heritage Site
Dubrovnik to “a madman who throws acid in a beau-
tiful woman’s face and promises her a beautiful face
in return” (Bogpanovi¢, B. 1995, 53, quoted by Bosic,
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N. 2019, 58). The difference in this mode of urbicide
lies in its methods — instead of hiding the political
motives behind the veil of planning, it is conducted
through raw military violence.

The author succeeds in interdisciplinarity with her
writing, speaking the language of social science, ad-
dressing themes, using methods and subscribing to
theories not unusual for ethnical, political or cultural
geographers and urbanists. Bosic’s topics transcend
a number of scales, ranging from international con-
text of the geopolitics of balkanisation, but also div-
ing into case studies of a couple of buildings, a level
which only in recent decades started to be included
in geographical imagination.

After the introduction and the setting of the theo-
retical framework in Chapter 1, Chapter 2 continues
with an extensive discourse analysis of Balkanism
and balkanisation, highlighting the differing uses and
interpretations across a variety of disciplines rang-
ing from architecture through planning to sociology.
Here Bosic uses a two-pronged approach through a
global and a local lens simultaneously to emphasise
the flexibility and mobility of the term.

Chapter 3 leads us to the detailed story of the
Yugoslav wars in the 1990s, from the perspective of
the parts of a dissolving country being systemati-
cally destroyed and rebuilt to assert control. This is
the section that more explicitly deals with the topic
of urbicide and its consequences, with Vukovar and
Dubrovnik in Croatia, and Sarajevo and Mostar in
Bosnia-Herzegovina examined in detail. I would like to
mention the clever (and geographically pleasing) title
choice of these sections: first the author describes the
wartime desctruction calling it “dislocating the coun-
tries.” Then, after she establishes remaking as falsify-
ing history, we read about the chosen cities’ efforts of
remembering under the title “locating the countries.”

Bosic introduces a new face of the concept of
Balkanism in Chapter 4. It can also be understood
as “a process by which certain acts of violence are
normalised and/or ennobled as humanitarian, while
others are constructed as acts of deep-seated bar-
barism” (Bosic, N. 2019, 89). Following this line of
thought, she explores the coercive nature of balkani-
sation during and after the first humanitarian air in-
tervention (1999 Operation Allied Force). Examples
are provided as archtitectural and landscape changes
from Belgrade.

The discussion of violence continues in the next
chapter moving on to less direct, sudden or visible
forms of it. These constricting acts of humanitarian-
ism, the contradictions and excess of Balkanism in
Kosovo, the uranium radiation and the remaining un-
detected bombs had even heavier, long-lasting con-
sequences in some cases than the war itself, yet these
were reported in Western media in a positive light.

The penultimate chapter introduces a Belgrade case
study on how intertwining levels of fragmentation can

have different outcomes when entangled with deliber-
ate gentrification in an urban setting, raising questions
about the responsibility of planning in effectively de-
socialising, de-Romanising and homogenising a city
catering to the needs of a wealthy minority.

The ideas raised throughout the book are summa-
rised and reflected upon in the last chapter, where the
author concludes that balkanisation is a far more com-
plex set of processes than its usual definitions would
suggest, and that the liminality of Balkanism prede-
termines its fluidity and mobility both geographically
and conceptually. This conclusion prompts a peak
outside of the Balkans as well, providing recent exam-
ples of these processes from other parts of the world.
Brexit signified a possible start of balkanisation in-
side the EU, and with smaller ethnically homogenous
enclaves like Catalonia, Northern Italy, Szeklerland
or Scotland (as a special case of Brexit), looking to
expand their current level of autonomy, the process
might bear new countries in the future as well, pop-
ulist politicians are certainly looking to exploit the
associated feelings of “power in homogeneity” like
they did before. The last paragraphs explain how the
migration crisis (and international migration in gen-
eral for decades) effected the Balkans and the world’s
ongoing forms of balkanisation on all scales from local
planning to global geopolitics, with the area being
in the traditional transit zone for (mostly) Middle
Eastern immigrants travelling to Western Europe.

Bosic’s book deals with subjects that I find deeply
geographical and its critical tone resonates well with
that. It provides a detailed analysis of the concepts
of Balkanism and balkanisation and contains several
illuminating case studies from the intersections of
urbanism, planning and architecture. Therefore, I
believe it would be a good introductory text even for
geographers approaching the topic for the first time,
but at the same time it also proves useful for academ-
ics researching the Balkans for decades.

Boronp Pavaczkr!
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“No. «To die for one’s country and for Europe» — that
is a phrase that could not be thought in Moscow
or Leningrad; it is precisely the phrase that could
be thought in Budapest or Warsaw” (Kunpera, M.
1984, 33). This is how Milan Kunpera concludes the
first paragraph of his famous essay The Tragedy of
Central Europe, and this is how one can best grasp the
quintessence of this book. Similar to the great Czech
writer KuNDERA, the editors of the book and the
authors of the five different chapters are interested
in how the ‘notion of Central Europe’ is envisioned,
conceptualised and perceived both geographically
and culturally. Or, to put it more simple, they are
trying to uncover what exactly lies beneath the term
Central Europe — “regions in eastern middle Europe
that attempted to ‘move to the West” (p. 9). Is it truly
an imagined space only or is it something more than
a permanent desire to belong to the West?

To answer these questions about the phenomenon
called Central Europe the book includes one plus four
essays, each uncovering a different aspect of the prob-
lem. The first essay “Introduction. Central Europe
and Its 30 Good Years (1984-2014)” by Aleksandra

Literature and Culture in Central and Eastern Europe

Magdalena Baran-Szoltys, Monika Glosowitz,
Aleksandra Konarzewska (eds.)

Imagined Geographies

Central European Spatial
Narratives between
1984 and 2014

Volume 17

ibidem

Konarzewska gives the reader an overview about
the past and the present of Central Europe, and in-
troduces the different historical processes which led
to the modern conceptualisation of spatial narratives.
It might not be clear to someone who is not entirely
familiar with the past of Central European countries
why the imagined space and the various cultural
narratives play such an important role in the life of
people living there. To understand it I would like
to rely on Jerzy PiLcH’s following sentence — cited
by Konarzewska — from his short text The Decalogue
of a True European: “[m]y grandma never travelled
abroad; it was the frontiers of various countries and
European powers that used to fly over the roof of our
cottage as only they wanted to” (p. 21).

In the second study, Iris LLor gives a detailed anal-
ysis about Milan Kunpera’s idea of Central Europe,
which reconnects with the departure point of the
book. The study focuses on how Kunpera developed
and improved his theory about Central European
identity — which was first “the historical and politi-
cal point of view of a writer in exile” (p. 46), becom-
ing later a narrative strategy representing the diverse
forms of Central European identity. As LLop remarks,
KuNDERA was preoccupied in the early 1980s with the
Western misunderstanding of the situation of Central
Europe. The West imagined and treated the region
as a political creation, the westernmost conquests of
the Soviet Union and the geographical and cultural
narratives were pushed aside. In KunpERrA’s notion,
however, Central Europe was a cultural tradition
or a fate which is indifferent from political borders.
This led him - as a final conclusion - to treat and
write about Central European identity as a narrative
construction, something which is constantly chang-
ing and can be deconstructed and then reassembled
from the different points of view of literary charac-
ters. Kunpera’s Central European identity — through
his ‘novelistic thinking’ — is a “cultural background,
a common historical fate and a collective memory,
but above all approximations, ... an idea that needs
to be rewritten, redefined by the artist that have been
determined by its influence and by those ... who are
committed to the Central European heritage” (p. 46).

In the two following studies, Jagoda WiErzEjska
and Magdalena BArRaN-Szortys discuss Galicia and its
representations in literature as the region is a prime
example of Central Europe as an imagined space,
as the buffer between East and West. In the chapter
“Galicia: An Eastern or Western Land?” WIERZEJSKA
forms her discussion around how spatial narratives
revolving around Galicia transformed, according to
the political goals of either the empire that ruled over
the region or the ethnical group(s) which wanted to
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distance themselves from this empire throughout
history. Galicia has always been conceptualised as
a symbol of East-West dichotomy since it became a
focal point for the modernisation of the Habsburg
Empire. However, while the territory was described
as barbaric, backward or simply just half-Asia (which
is the subtitle of a six-book-volume written by Karl
Emil Franzos about Galicia, Bukovina, Southern
Russia and Romania) during the Josephinian re-
forms, in the nineteenth century, still as a part of
the Habsburg Empire, it transformed into the ‘last
bastion” of Western culture. With the expansion of
the Russian Empire from the East, the Occident con-
structed a new Orient for itself. A mostly political
tension, the fear from a potential Russian invasion,
rewrote the spatial narrative of Austria and shifted the
imagined geographies. Later, the discourse around
Galicia and its Western roots gained importance for
the Galician Poles who believe(d) that the foundation
of their prospective autonomy lies in the Habsburg
history of Galicia. In recent times, pro-EU thinkers
in Western Ukraine are the ones who are shaping
the spatial narrative of Galicia against a pro-Russian
Eastern Ukraine. As WiErzEjska notes, during the
Cold War period and after the transitions between
1989 and 1991 the discussion around Galicia remained
on the national level in Poland and Ukraine, though
the (re)construction of spatial narratives and the forces
responsible for it mainly remained the same.
Magdalena BARAN-SzorTys’ chapter discusses how
one can distance themselves from the ‘great tales’
and, instead of using spatial narratives to fill a geo-
graphical space with meaning, how one can create
their ‘own middle Europe.” In her study she presents
the contemporary Polish writer Andrzej Stasiuk’s
conceptualisation of the imagined Central Europe.
As BarRAN-SzortyY puts it, he “develops the idea of
Central Europe in such a way that it could avoid the
catastrophic ... dichotomy of East versus West” (p.
70). For Stasiuk, Galicia is a ground zero during the
construction of Central Europe. The region (alongside
with Kresy and Sarmatia) appears in his literature as
a myth, a nostalgic, half-fictional Atlantis-like space
(see p. 90), which is a hybrid, transcultural territory, a
buffer or better said a transition between the cultures
around and inside it. Although Stasruk is seen as a
mediator between East and West, both as a publisher
and writer, in his works he tries to distance himself
from this (mostly) geopolitical dichotomy of the lib-
eral, capitalist West and the post-Soviet, authoritar-
ian East. Eventually, his Galicia (and also his Central
Europe) becomes an in-between non-space rather than
a space imagined by a geopolitical power. Comparing
Stas1uk’s viewpoint to the views about Galicia which
are constructed according to political goals and needs,
one can acknowledge that the main difference lies in
the initial intentions. While most imagined geogra-
phies and spatial narratives are constructed according

to a certain demand, Stasiuk rather constructs a non-
space to fill it with the products of his imagination or,
as he puts it, Middle Europe is “a microcosm, which
enables an imaginative, historical-philosophical re-
construction of ‘Other Europe™ (p. 87).

The final chapter of the book compares nostal-
gia — a longing for an idealised past fuelled by the
deficiencies of the present—to the notion of Central
Europe as an imagined space. The author, Mariella C.
GRONENTHAL, once again returns to Andrzej Stasiuk
and his ideas about Central Europe which get mate-
rialised as a “blank screen for projections” (p. 131). If
Central Europe is imagined as an empty canvas, it can
be filled then with various cultural, political or histor-
ical interpretations coming from diverse directions.
Therefore, Stasiuk’s ‘own middle Europe” “shows
... structural parallels to reconstructing the past in
nostalgic memories” (p. 132). The past is vague and
unclear, and nostalgic memory can fill it up with fic-
tional characteristics originating from the longings
of the present. Similarly, Central Europe is wild, un-
tamed and indefinite, thus it can be filled with dif-
ferent spatial narratives. Both the notion of Central
Europe — with its strong historical roots, regionalism
and local identities — and nostalgia are intertwining
space and time. Central Europe is an ever-changing,
situation-based entity, which has always been based
on the action of distancing itself from another entity
(e.g. the East, the West). Nostalgia is a state where
someone distances themselves from the present and
turns to an idealised past. Finally, both can be con-
sidered as a Thirdspace (Soja, E. 1996), an in-between
space modelled by the past (in the case of nostalgia)
or an actual geographical space (in the case of Central
Europe) but also fuelled with the fictional idealisation
of a phenomenon or a private/collective goal.

In the previous pages I described the content of
Imagined Geographies and praised the book and its au-
thors. However, I must note that the volume has a few
minor deficiencies in my view. As I mentioned, the
first chapter gives a great historical overview about
Central Europe but, being more embedded in history
and less in literary tradition, it unfortunately leads to
a trivial break in the otherwise very coherent composi-
tion of the volume. It could have been a better solu-
tion to integrate the ideas presented in this chapter
within the other sections. Another shortcoming is the
title of the book, which can be considered as decep-
tive. Edward Saip’s (1978) and Benedict ANDERSON's
(1983) work immediately came into my mind when
I first held the volume in my hand. The intertextual
connection with these authors suggests that the reader
will be involved in a journey influenced heavily by
the geographical thought, while the book’s odyssey
actually takes us more into the world of literature and
its spatial narratives. This unbalance between the two
disciplines is conspicuous if we contrast the title with
the text. Finally, it is always tiresome and challeng-
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ing to engage and submerge in such a controversial
discourse as the one about ‘in-between Europe.’
Obviously, the authors make arguments which might
seem odd or incorrect from different points of view
but it is always important to keep in mind the origins
of the thoughts presented and the situation-based
knowledge of the scholars who created them.

Nonetheless, what is remarkable about Imagined
Geographies: Central European Spatial Narratives between
1984 and 2014 is the way its authors combine the theo-
ries of acknowledged scholars and thinkers such as
Edward Saip (1978), Benedict AnpERsON (1983) and
Edward Soja (1996) with the ideas of brilliant writ-
ers and litterateurs like Milan Kunpera or Andrzej
Stastuk. It is broadly known that geography is an
interdisciplinary field of science but geo-poetics in
the border zone of geography and literature has been
a less known sub-discipline up until today. With
the publishing of Imagined Geographies not only the
Central Europe debate gets enriched with new theo-
ries, ideas, and information, but the readers (both aca-
demic and non-academic) can discover a new domain
of the discourse — the spatial narratives constructed
by literature.
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