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Abstract

Due to recent societal changes ‘brownfield’ sitasehgradually become a significant element
in planning urban development. Brownfields can ocas a barrier and obstacle to the
development of the urban organism but simultangotisey also represent unrealized
potential. Brownfields, ex-industrial sites, areaer in those cities whose development was
based on heavy industry or mining. In the firstt pdithis paper theoretical concepts linked to
the regeneration of brownfields are discusseds#wond part is devoted to a case study of
Karvina, in the Czech Republic, where the drivingrcés behind the occurrence of
brownfields, their spatial distribution, and thpiospects for regeneration are analysed. It was
found that 28 brownfield sites on 121 hectaresl@eated in surveyed city with the majority
having industrial and mining origins. Majority obdal brownfields are owned by a local
mining company. The perception of individual silBsthe local population was ascertained
via a questionnaire survey (n=150). This found tnaareness about problems connected to
brownfields is quite limited and that local popudat perceive post-mining brownfields,
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located in more distant locations, as an opporgumir new industries to create job
opportunities in city with significant unemploymesroblems.

Highlights

Brownfield sites and associated impacts on therudexelopment of post-industrial cities.
The popularity of industrial usage for post-minbrgwnfields.

That post-mining landscapes are frequently noteeed as brownfield.

Brownfields located in the peripheral locations aseally disregarded.

The central role of public administration in brovehdis regeneration projects.

Keywords
Brownfields; Human Geography; Spatial analysis;wa; Czech Republic

1. Introduction
According to official statistics, the Czech Repualtias experienced an enormous growth in
built-up areas in the last two decades. Almost@ héctares of land have newly been covered
by different types of constructions, meaning the same amount of green space has also
been irrecoverably lost. Simultaneously, many abaed sites of various original uses have
appeared as a result of recent societal and ecertoamisitions, in both urban and rural areas.
The questions arise whether such ‘wild’ buildingvelepment at the expense of open
landscapes is in line with the proclaimed 'sustagiadevelopment strategies of cities and
villages, and whether this form of development dteas the future use of land-based
resources. This near-future threat is consistesiphasized by scientists and international
organisations, which propose solutions based oremavironmentally friendly uses of the
landscape. One such direction that could help twge such negative development is a
systematic and well-planned policy for the regetenaof abandoned sites, for which the
term 'brownfields' is usually used. The problembodwnfields has recently raised public
debates among representatives of the public admmatien, private companies, and academia.
This issue is increasingly becoming a part of theearch agenda of not only geographers
(Osman et al., 2015, Frantal et al., 2015a, Kural.eR014a, Hercik et al., 2014) but also of
economists (Bartke and Schwarze, 2015, Bartke, ;2®yivalova and Zizka, 2006),
sociologists (Alexandrescu et al., 2014a, Alexasclieet al., 2014b), urban planners (Raco
and Henderson, 2006), environmental scientists |¢g@aet al., 2008), and scientists in
technical fields (e.g. Morio et al., 2013). If wactis more on socio-spatially oriented research
into brownfields, the following research directiomay be stressed: 1) the development of
databases with various social, economic, and emviemtal data on brownfields (e.g., Leigh
and Coffin, 2000, Vojvodikova et al., 2011); 2)dies analysing the process of brownfields
regeneration and approaches of the public admatistr in different regions or countries
(e.g., Kluséek et al., 2011); 3) studies reacting to the lichifimancial sources available for
the regeneration of brownfields through the dewvelept of prioritisations and classifications
of these sites (Chrysochoou et al., 2009; DoleZelev al., 2014; Pizzol et al., 2016); 4)
studies on the specificities of the spatial develept of brownfields within cities (Kunc
2014b, Frantal and Novakova, 2014; Novosék et28113); 5) application of GIS tools to
brownfields research (e.g. Sun and Jones, 2013);6nstudies focusing on analyses of
specific types of brownfields according to theiigoral use (agricultural — Kréj et al., 2014,
Klus&ek et al., 2013, Klus&k 2014, Skala et al., 2013; military - Hercik ét 2014;
cultural — Andres and Grésillon, 2013, Slach et2013 etc.). From the geographer's point of
view, it can be stated that the discipline sigmifity contributes its expertise in spatial
coherences and relations between natural and sociomic components of the landscape to
deepening knowledge of the various spatial aspedisownfields. Although the significance
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locational context of brownfields has often beedarestimated as it is dynamically reshaped
by other driving forces, it can be stated that gpatial dimensions of brownfields and their
regeneration are of crucial importance (Frantéhle2013).

This paper deals with the issue of brownfieldshe tity of Karvina, a city where due to its
mining and industrial history during the last onedaa half centuries, and to dynamic
socioeconomic changes in the last two decades, mmaligts of industrial and mining
activities can be found. In the first part of thappr theoretical concepts linked to the
regeneration of brownfields are discussed, whigescond part is devoted to the case study
of Karvina, where the driving forces behind the weence of its brownfields, their spatial
distribution, and their regeneration prospectsamaysed. Attention has also been paid to the
perception of individual sites by the local popigdat as ascertained in a questionnaire survey.
Examples of regeneration projects are then predeitehe third part of the paper, selected
results of the questionnaire survey focused om#reeption of brownfields and regeneration
preferences are analysed. The research questiotise gfaper were defined as 1) what is
structure, distribution, specificities and drivirfgrces of occurrence of brownfields in
Karvina, and 2) how brownfields in Karvina are gaved by local population.

2. Theoretical remarkson the problem of brownfields
The National Strategy for Brownfield Regenerati@zéchinvest, 2008) defines brownfields
as properties (lands, buildings) that are underusedlected, and potentially contaminated.
They usually occur as the relicts of former indiastragricultural, residential, military, or
other such activities. The above-mentioned strateigp draws attention to the fact that
brownfields cannot be appropriately or effectiveged until remediation has been carried out.
In spite of the fact that brownfields are defineffledently in different EU countries (Alker et
al., 2000, Oliver et al., 2005, Thornton et al.020Frantal et al. 2012), there is a common
agreement in the Czech Republic over the definitadnthe term. Nevertheless, this
methodological variation regularly gives rise tosmmderstandings when cross-national
analyses of brownfields are conducted (see Fraattal., 2015b). As stated in the Search
Study for the Location of Brownfields in the CzeRkpublic developed by the Czechinvest
Agency in the period 2005-2007 (Czechinvest, 200d}hin the territory of the Czech
Republic there are 2 355 brownfields covering 16 B2ctares in total. Based on qualified
estimations we propose that the number of sitesaasdciated hectares of land is circa 11 700
sites with an area of 38 000 hectares, almosttimes higher than the previous estimate. The
distribution of these sites within the districtsdaregions of the Czech Republic is uneven,
owing to the different historical and economic depenents of individual areas. However,
the driving forces behind the occurrence of broeldf in the Czech context are essentially
the same across the country. The key processesgltivese changes stem from economic
transition from central planning towards a markebtremy at the beginning of the 1990s.
Alongside this process, is the shift of the sotigtaradigm towards a globalised (or
Europeanised) post-industrial economy based omvéceesector (Dorsey 2003) along highly
specialized manufacturing sectors (Tdk@va, 2014, Domalewski and Baxa, 2015), leaving
traditional industrial sites unused. This shiftigs increased social risks (Keller, 2011) that
have a significant spatial expression, predomiwgairtl densely populated urban areas
(Mulicek, et al., 2014) — especially in post-communistesj where the intensity of the
changes is multiplied (Sykora and Bouzarovski, 301esulting in the displacement and
spatial segregation of certain social groups withiiies.

It is obvious that consequences of brownfieldsraeisolated within, or to, given sites. As
stated by Kunc et al. (2014), it is indisputablattthe wider hinterland of brownfield sites is
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notably influenced by such abandoned, neglected,dmvastated places, and they interfere
with the functioning of the wider urban organisms A&videnced in many studies, the
hinterlands of brownfields show greater occurrenaesocial (e.g., anti-social behaviour,
unemployment), economic (decreased market valudanof and properties — see Sun and
Jones, 2013), environmental (real or perceivedarointation), and even psychological (social
stigmatisation, fear of crime) impacts. All theseherences strongly affect both local
inhabitants and tourists (Navratil et al., 2013)ickh make the perception of brownfields
quite specific. As Kunc et al. (2011, 2014) demmatst in their studies on the perception of
urban brownfields, differences in the perceptiohdmwnfields in individual cities in the
post-communist context is driven both by the susaafsthe socio-economic transition of
given cities in the past two decades and by theadnal level of the local population. Kunc
et al. (2014) also stress the differing prefereradebe population concerning the possibilities
for the future use of specific brownfield sites.cities where a successful economic transition
has taken place, housing or green space regeneiatimore popular, whilst in cities with
economic problems, public support for regeneragianects are focused on new employment
possibilities. Specific cases are discussed bytivarand colleagues (2014, 2015), who
focused on the perception of regeneration optiondfownfields in cities heavily affected by
mining. They point to the vital role of flagshipgeneration projects undertaken by the public
sector, predominantly in regions with structurablgems. The importance of flagship
regeneration projects is also discussed by TemdR®@7) in the case of Prague, and in the
case of Vienna by De Frantz (2005).

Another approach to brownfield research is represemy Kluséek et al. (2011), who
focused their attention on the attitudes of reprega/es of the public administration towards
the regeneration of brownfields. As illustrated thgir research, mayors see the position of
local administration in the brownfield regeneratimmocess as being negotiators between the
clashing interests of different groups of stakebodd rather than as initiators. Mayors also
emphasized the necessity of involving stakeholdershe regeneration process from its
earliest stages and of the close cooperation dfichehl levels of the public administration. A
slightly different approach has been employed bgxAhdrescu et al. (2014a), who based
their research on an investigation of individuavenfield regeneration projects in the Czech
Republic, Poland, and Romania. They pointed tactbeial importance of local sociocultural
conditions and to the importance of the organisafi@mbeddedness of institutions engaged
in the brownfield regeneration process. Barriersitioan brownfield regeneration from the
point of view of the city officials are studied Ayntera et al. (2014) in the case of Estonia,
stressing the lack of local knowledge of regeneratpossibilities and the absence of
brownfield regeneration tools as crucial factorscompanied by the public opinion that
brownfields should be regenerated primarily usiriggbe funds.

3. Methods and material
The research questions of the paper were defined) ashat is structure, distribution,
specificities and driving forces of occurrence abwnfields in Karvina, and 2) how
brownfields in Karvina are perceived by local patign.

The step that has to precede any analysis of thgakjgonsequences of the occurrence and
regeneration of brownfields is the developmentaihtiases of these sites. In the absence of a
centrally administered database for the city of Mifa, it was necessary to create this
database from multiple sources. The above-mentiddeechinvest Agency database of
brownfields was an important source of data. Thialzkse was developed by the regional
administration of the Moravian-Silesian Region dhd Regional Development Agency in
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Ostrava. Other sources of data included the IntedrRlan for Development of the City of
Karvina (2008) and internal materials of the Kaaviity administration. The current state of
individual sites in this database was verified ieydf research conducted in early 2014.

Information on the extent, ownership, and formet arture uses of all identified brownfields
was gathered from multiple sources and verifiedinduran interview with a city
representative. For general information about tik®ty and recent development of sites the
local press was used. Sites were also classifieording to the neighbourhoods in which they
are located. Selected socioeconomic data of theithdl neighbourhoods was also collected
and analysed in the context of existing brownfieltts the second research phase, a
guestionnaire survey was carried out in order aonenore about the opinions of local people
concerning brownfields and to identify their prefieces for their regeneration and possible
future use. During February and March of 2014,destis of Karvina older than 18 were
approached in the city streets, and by means of-seattured interviews 150 completed
guestionnaires (comprising 16 questions each) weatbered. During this latter research
stage, the educational and gender structure obnelgmts were kept in reasonable balance
(see Table 7). As a consequence of directly approgaespondents, there was a very high
success rate for questionnaire completion — cir@a%@ To enable deeper insight into
individual sites, the identification of pre-conditis and driving forces behind the occurrence
of brownfields in Karvina, local publications foéng on specifics of industrial development
in the region were utilized (Dohnal 1968, Kijonk&abrova 2005, Chmiel 2010).

4. Reasonsfor the occurrence of brownfieldsin Karvina
Karvina is a city located in Silesia in the easteant of the Czech Republic, in the immediate
vicinity of the Polish border (see Figure 1). Theaaof the city is 57.5 hectares, with a
population of almost 57 000 inhabitants (2014) #redlong-term development of mining and
heavy industry is the crucial element in the cityban development. These sectors of the
local economy have been configuring the urban siras of the city for more than 150 years.
They have influenced the demographic, educaticaad, social structure and the forms of
mass housing such as historical dormitories forensirand later panel housing estates from
the 1960-80s, where currently more than 90 % ofcttyepopulation live. This long-term co-
existence of city structures and alongside headystries is mirrored in recurring dynamic
population expansions and waves of mass migrationngl mining booms. The peak
population was reached in early 1980s at 78 00plpe®elics of urban structures in Karvina
can be found dating from the very beginnings olistdalisation at the end of the first half of
19" century but the central impulse for urbanisatias been driven by the local mines and
factories. Yet the most intense impacts on urbamdodate to the socialist period and the
massive support for mining and heavy industriesftbe state. The most radical effects on
the urban landscape can be found in the Doly (‘Mljngeighbourhood in the western part of
the city, where the original city centre of Karvimeas once located. This area was heavily
undermined and cleared in the 1950s and 1960s,itsiffopulation was moved to the east in
the area of Frystat, which became the new cityreeoit Karvina. Significant impacts from
mining can be also found in the neighbourhoodsmfky and Darkov in the southern part of
the contemporary city of Karvina, where due to unmdeing many houses were demolished
and artificial lakes created.

After the political changes of 1989 mining activitythe former Czechoslovakia was sharply
reduced; mining in the Ostrava-Karvina mining anes affected by these changes. While in
the western part of this mining area (Ostrava)attevity had completely disappeared by the
middle 1990s. The core of local mining, the onlpge where black coal has been mined
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down to the present, shifted eastward to the Kanarea. Currently the mining company
(OKD) operates two mines — Karvina Mine (localit$& in the western part of the city) and
Darkov Mine (in the southern part of the city). €Tifwo other mines in operatio@$M Mine
and Karvina Mine in the locality of Lazy) are loedt within neighbouring cities and
municipalities (Orlova, Stonava), yet the miningldis are partly located within Karvina as
well. Annual production of coal is here around &#lion tons (2014) and is consistently
decreasing. On the other hand, the OKD mining comes recently attempted to widen its
mining fields to areas with better natural condgiidor mining, which is happening at the
expense of one neighbourhood of Karvina (Stare dJe3ihe mining company has been the
most important employer not only in Karvina, witinca 11 000 employees, but in the whole
Moravian-Silesian Region. Employment in this sediostrates the importance of industrial
activities for the development of the city. In tharly 1990s employment in industry formed
50,3 % of the economically active population, whatzording to the last available data from
2011, the this has decreased by a half (to 26,%@&b}he industry still plays an important part
in employing the local population. As a consequentehe lack of other employment
opportunities in the city, a very high unemploymeate has emerged (14.2 % at the
beginning of 2015). The lack of jobs, the high uptyment rate and increased
environmental pollution in combination have creaitee preconditions for outmigration from
the city to other cities and regions in the Czedpublic, in the last three decades the
population in Karvina has decreased by 27 % inl.téteongside mining metallurgy, metal
industry, and engineering have been significantleygos in Karvina (the Kavoz, Kovona,
Jakl companies) in the past 100 years, and astheasnthe 1990s provided thousands of
local people with employment. Today the number mpyees in successor companies is
much reduced but the sector is still an importampleyer in the city. Recently lighter
industrial activities are gradually arising outsioé the traditional industrial areas, in
development zones built on greenfields in the re@sh part of the city (Stare Mesto), an area
which, as already mentioned above, is paradoxiailyangered by the further expansion of
coal mining (Martinat et al., 2014).

Figure 1. Location of Karvina in the context of the CzeclpRiglic
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283 5. Spatial patterns of brownfieldsin Karvina

284  Within the city of Karvina, the research phaselo$ tarticle identified 28 sites occupying a
285 total area of 121 hectares that could be calledbfields. Within the Karvina area effects of
286 coal mining such as terrain decreases as a conssg|oé undermining, hydrological changes
287 in the area, artificial lakes, slag heaps and oiting@acts have created wider devastated areas
288 that are not taken into consideration in the seardlysed sites because of their specifics.
289 Such wider devastated sites are located in thenheighoods of Doly, Darkov, and Louky,
290 and are much larger than the brownfields identifiddvertheless, for the purposes of this
291 research, due unclear delineation, they have nen lb@ken into account. If we accept this
292 presumption, then the above-mentioned 28 browrdietVer in total 2.1 % of the area of the
293 city. As is clearly illustrated in Table 1, the tisution of brownfields within the individual
294 neighbourhoods of Karvina is strongly uneven.

295
296 Table 1. Brownfields in individual neighbourhoods of théyadf Karvina
neighbourhood number of area of | share of area of share of area and
brownfields| brownfields| neighbourhood total population
(2014) (2014, ha) (%) brownfield (2011)
areain the| (population;
city (%) km?)
Darkov 1 3 0.6 2.5 301 541.8
Doly 8 50.78 3.1 42.0 325 16434
Frystat 2 0.7 0.3 0.6 154y  256]1
Hranice 5 13.21 5.1 10.9 8152 2595
Louky 3 3.43 0.3 2.8 407 991.7
Nove Mesto 4 26.1 10.9 21.6 1716340.1
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Raj 2 18.8 2.4 15.5 16088 771.3

Stare Mesto 3 4.97 0.6 4.1 810 849.9

Mizerov 0 0 0 0 12077 198.3

Source: brownfield database of the Czechinvest Agerbrownfield database of the
Moravian-Silesian Region; Integrated Plan for Depehbent of the City of Karvina (2008);
internal materials of the city of Karvina; authaye/n field research

Brownfields within the city of Karvina can predoramtly be found in the neighbourhood
Doly, which is located in the western part of thedsed area. The neighbourhood is typified
by wide post-mining areas with a small populatiemaining, and covers the former, now
demolished, city centre of the original historic@ttlement of Karvina. Within the Doly
neighbourhood brownfields occupy an area of alrbdéshectares. The majority of these sites
are post-industrial either former coal mines omailar use, with a rich history going back to
the middle 19 century. Here are the areas of former mines (itihdGabriela, Barbora and
others), former dormitories for miners (U FrantisklyBarbory), and facilities of mines still in
operation, whose functionality is limited or comelg abandoned for example the bus station
by the CSA Mines and the coking plant located ey@$SA Mine). As is apparent from Table
2, in this neighbourhood the population (325 in POhas recently, as a consequence of its
peripherality and desolation, been reduced by 7 %e last two decades. The remaining
population are mainly socially marginalized and paehilst the mining company (OKD) is
the largest owner of land and buildings. The asdgpical of mining landscapes in its surface
manifestations of mining activities as well as ts decreases of terrain as a result of
undermining, the occurrence of many artificial lskand general changes to hydrological
conditions.

Another neighbourhood of Karvina with a strong bnéeld presence, covering more than
one fifth of the total area of brownfields in thigycis the area of Nove Mesto. As the name
indicates (Nove Mesto = New City), this neighbowtiovas formed from built-up areas
developed in the second half of the"2€entury, mainly by prefabricated housing estates.
Almost one third of the total population of Karvi(epprox. 17 000 people) is concentrated in
Nove Mesto, this being the largest section of Kaaviby population. The Kovona company
with its substantial industrial operations focusomg metal industries used to be located here
during the communist era. After the privatizatidnttte Kovona national company keeping
the same name in the 1990s, many industrial opaativere limited and several buildings
abandoned. One part of the area called the Industark, on Zavodni Street, is the only part
of this facility presently used. Other examplesbadwnfields in Nove Mesto are a former
concrete mixing plant and a plant for producingfagbecated panels dating from the
development of the local housing estates. Yet amatkample of a brownfield is the former
House of Culture, where social events for the Iguglulation were formerly organized but
which is now abandoned.

More than ten percent of the total area of browdéien Karvina is located in the Raj (18.8
hectares) and Hranice (13.3 hectares) neighboughodfithin Hranice are several post-
industrial sites that were part of the Jakl Compamg a former district construction
company. Other brownfields are left over from $iog; Vagonka, originally villas for
officials from the Jakl iron works in the 1920stela housing for poor people, were
demolished in 2011. Other types of brownfields banfound in Raj, located in the south-
eastern part of the city. The largest registerexvhfield within Karvina (at 15.5 hectares)
was identified here; it is the premises of a formmlitary air defence base named Cerny les
and several farms. In the central part of presagtiarvina, thus the Frystat neighbourhood,
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there are also some abandoned buildings with spdusgtorical and architectural value such

as Janackuv mlyn a mill and, Larischovy konirnynferly stables.

Table 2. Selected demographic characteristics of city pari€arvina
neighbourhood population| population| population | changein| age | economically

density change change the index active

(2011, (2001- | (1991-2011, number of| (2011,| population

population| 2011, in in %) houses | 65+/0-| (2011, in %)
/km?) %) (2001- 14)
2011, in
%)

Darkov 56 -25.9 -74.8 -19.0 191.7 45.2
Doly 20 -59.9 -75.0 -54.0 84.9 37.2
Frystat 604 8.5 13.0 9.8 169.0 43.8
Hranice 3141 -9.4 -18.8 17.8 125|4 45.9
Louky 41 -10.2 -39.1 -6.2 204.8 46.9
Nove Mesto 7 150 -11.6 -11.4 1.0 111.6 41.9
Raj 2 086 -14.1 -14.5 7.6 1535 46.7
Stare Mesto 95 -5.3 0.0 6.8 1427 45.7
Mizerov 6 090 -14.0 -18.5 0.4 137.8 47.1
Karvina 989 -12.7 -16.9 12 132.0 45.1

Source: Czech Statistical Office (Census 1991, 20011 — www.CZS0.Cz)

Brownfield regeneration projects will always be sgty linked to the needs of the local
population. As visible in Table 2 and noted abakervina is a city that has experienced
sharp population decreases in last two decadengld8 % of population in the last decade.
Despite these population decreases, the numbepwdels is consistently rising; except in
neighbourhoods heavily affected by ongoing minirgyD Darkov, Louky. It is obvious that
the distribution of demographic features amongviaiial city parts also strongly differs. The
exception to this trend is in the central part loé ity (Frystat), where the population is
growing, if we focus more on the age structure gisan age index (see Table 2), we can
clearly see that the very old, small neighbourhduoeksvily affected by mining are populated
by elderly people (Darkov, Louky) while the relaly younger city parts (Nove Mesto,
Hranice) have a dominance of housing estates froen time of communism. Such a
demographic development poses huge problems forfutuee as concerns services and
facilities for elderly people. It seems that thiend should be considered in thinking about
regeneration projects, especially in cities withrsdemographic profiles.

Tables 3-6 provide details on the different aspetthe Karvina brownfields according to a
range of criteria. As emerged from the analyseslgored regarding the size of brownfields,
the most frequent size category is between 1-3ahest whilst the largest total area, more
than 20% is covered by brownfields sized betwed® Bectares. The most frequent previous
use of present-day brownfields both by number an@rea is industrial (Table 4). Such a
result is not very surprising although due to tihhsemce of undermined areas within the
database noted above, post-mining brownfields fabout one third of the total area of
Karvina brownfields, in particular in the Darkovdaboly neighbourhoods. In the context of
the recent dramatic decline in agricultural acyivit the Czech Republic it is not surprising
that agricultural brownfields also form an impottgart of the database. In the case of
Karvina, we refer to former farms in the Louky aRdj neighbourhoods and to abandoned
greenhouses in Stare Mesto. The architecturallyaldé Larischovy konirny (stables) in
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Frystat fall into the same category. A former uséhie service sector was identified in four
cases (Table 4), nevertheless the classificatisewéral sites is uncertain and some specific
sites are hard to classify, such as the bus stago@SA Mine, an abandoned church of St.
Barbora in the undermined part of Louky, or an aloaed water tower in Hranice. Whilst the
previous use of the brownfields may remain uncertiaat same cannot be said for questions
of ownership. The majority of sites are owned bivaie owners, in the case of ex-mining
areas and buildings, this is predominantly the ngnicompany OKD itself. Those
brownfields under public ownership were identifiadust two cases, the Larischovy konirny
stables in Frystat and the Vagonka estate in Heaicmixed type of brownfield ownership
was identified only in the areas around the forBebora Mine in Doly.

Table 3. Brownfields in Karvina according to their size

size <1ha 1-3 ha 3-5 ha 5-10 ha > 10 hal
number of sites 3 11 6 5 4
area of sites (ha) 1.5 20.5 21.9 25.7 51.4
share of total area (%) 1.2 16.9 18.1 21.2 42.5

Source: authors' own research and processing

Table 4. Categories of brownfields in Karvina according tepous use

previous use culturehousing| mining | industry| services| military | agriculture
number of sites 1 3 5 9 5 1 4
area of sites (ha) 1 9.7 37.9 42.2 7.14 15.5 7.6
?;J";‘re of total area g | gg | 313 | 349 | 59 | 128 6.3

Source: authors' own research and processing

Table5. Categories of brownfields in Karvina accordingtwnership

type of ownership mixed private public
number of sites 3 23 2
area of sites (ha) 19.9 97.1 4
share of total area (%) 16.4 80.2 3.4

Source: authors' own research and processing

The categories of brownfields in Karvina accordiaghe intensity of their contemporary use
are shown in Table 6. It can be observed that Bapaise of studied sites was identified in
one third of brownfields. This type of site was\poeisly used for activities other than solely
mining activities, for example other industriesagriculture. It can be observed that the reuse
of post-mining brownfields is highly specific andoplematic regarding both environmental
risks such as undermining, contamination, hydraalgchanges and their peripheral location.
This assumption about environmental problems ipsupd by analyses of the database. It is
in post-mining brownfields in Karvina where contaition is most frequently supposed (see
Table 6).

Table 6. Categories of brownfields in Karvina according tontemporary use and
contamination

contemporary | partially unused contamination supposed not supposed
use used

npmber of 9 19 n.umber of 10 18

sites sites

area of sites 36.9 84.1 area of sites 60.3 60.7
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(ha) (ha)

share of tota share of tota

area of sites 30.5 69.5 area of sites 49.8 51.2
(%) (%)

Source: authors' own research and processing

Figure 2 presents the spatial distribution of indisl types of brownfields in Karvina, as
regards their location within the city, size, pas use, type of ownership, and contamination
status. It might be observed that while in thetbud areas of Karvina sites of industrial origin
prevail such as engineering, metal industry, matgyl, food industry, the post-mining
brownfields are located in the western part of ¢l (Doly), where settled areas are highly
limited. Agricultural brownfields can primarily deund on the outskirts of the city.

Figure 2. Location and basic characteristics of brownfietitified in Karvina

Previous use of brownfields

[ agriculture i services

[ housing [ military area
I:l industry @ culture
[ mining

Size of brownfields [ha]
<@ O 03-10
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[] public
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>

other routes

city limits

Source: authors' own research and processing

6. Perception of brownfields

An integral part of efforts to make brownfields i@ parts of cities again is to customise
regeneration plans to the needs of the local ptipulaSuch tailored solutions can have a
better chance of attracting the population to reitss brownfields that that been neglected or
abandoned for years or even decades. Surveys opdfwptions of brownfields and on
preferences for individual regeneration plans eeatsuitable platform for deepening our
knowledge of regeneration options, possibilitiesid atheir acceptance by groups of
stakeholders. Bearing in mind the limited spacehef paper, only the key results from the
larger survey are presented. The basic segmeniattigroups of respondents (n=150) can be
seen in Table 7.
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Table 7. Basic segmentation criteria of respondents

gender
male 27 %
female 73 %
age
18-29 years 24 %
30-44 years 28 %
45-59 years 42 %
60-70 years 3%
above 71 years 3%
education
elementary 8 %
secondary without final graduation 33 %
secondary with final graduation 45 %
university 14 %

Source: authors' own processing (n=150)

The first question of the survey was to discernifianty of the local population with the
term 'brownfield' which is quite limited, with jushe third (32 %) of respondents answering
affirmatively. AlImost half the respondents were lieato find the proper answer. This might
be caused by the poor educational structure ofKdn@ina population, according to 2011
census data only 7.4 % of the local population di¢sined a university education. Yet in
comparison to analyses carried out on this topi0A0 (Kunc et al., 2011) nearby city
Ostrava with a comparable relationship with industiss than one fifth of respondents were
able to answer positively. Increasing awarenessngntioe population of the term brownfield
may be linked with gradually growing discussionsnainstream media on this topic in recent
years, when several flagship regeneration projeate® been completed such asikavka
shopping mall in Brno, Karolina shopping mall int@sa and the Golden Angel project in
Prague.

The second question aimed at identifying the speldtalities within the city of Karvina that
respondents associate with brownfields. The codethition of the term had been provided
after the first question. The question was formadaas an open one and the results were
surprising (see Figure 3). Respondents noted femrwifferent sites in total. One third
mentioned Vagonka, a presently demolished site édgmused as housing for the poor; one
fifth of respondents named the premises of the éorKovona Company (metal industries)
and the building of the former District Constructi€ompany. Post-mining sites were not
mentioned despite the heritage of the industryhia tity, only 9 % of all respondents
mentioned former mines (the Barbora Mine in Dolgyl @ther post-mining brownfields were
not mentioned at all. The large frequency of merttiof the Vagonka site is probably due to
the fact of its recent (2011) demolition and fornséatus as a residence for disadvantaged
people; it had become a 'hot' issue in Karvina’'dlimeThe other factors explaining the
popularity of Vagonka is the location of the postiimg brownfields outside of settled areas
of the city in the western and southern parts efdity. This wider area is scarcely inhabited
and thus largely out of sight of the inhabitant&afvina, making the urgency of regeneration
for these sites much less, in contrast to the twetrfrequently referenced localities.

Figure 3. Overview of answers to the question: "Which logatmomes to your mind in
Karvina in connection with the term brownfield?"
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The next question focused on options for reusingt-pgning brownfields, which were
supposed to be the most known between respondénsswas partly confounded by the lack
of awareness of post-mining brownfields as disalisg®ve. Individual regeneration options
were shown and explained to respondents in the farin list. Respondents then evaluated
individual options (see Table 8) with the number® 5 (1 = the highest importance and 5 =
the lowest importance). For every proposed possibihe average was calculated as the
arithmetic mean. The closer the final value ofheealcoice was to 1, the more preferred the
given regeneration option was. As is clearly visilsl Table 8, the most preferred option for
regeneration of post-mining brownfields was newaaréor industry. This result can be
explained in the context of current social probletigh unemployment, and a lack of jobs
that are typical for contemporary Karvina. Peopleuld like to see industrial activities in
those locations where they were used to commutevéok for decades, in locations with
good transport accessibility but at a distance fsmtiled areas. The second best option for
people was to regenerate post-mining brownfielts gneen space, which would seem to be
the easiest solution. The least preferred optioa @using, not surprising, since cities like
Karvina are experiencing strong declines in thebpyation and face problems with
unoccupied flats rather than a shortage.

Table 8. Potential regeneration options for post-mining bmbelds in Karvina as stated by
local population

regeneration options evaluation
for industry 2.12

for urban greenery 2.4

for leisure time and sport activities 2.67

for services 3.55

for housing 3.98
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Source: authors' own research and processing (0={59 the highest importance and 5 =
the lowest importance)

It seems that majority of the population of Karvihave adapted to life in proximity of
mining activities and the resulting terrain to eertextent. Although the landscape in the
western and southern parts of the city is heavifgcéed by mining, almost two thirds of
respondents of our survey agreed with opinion filndher expansion of ‘mining can’t worsen
the current situation’. This might also be expressof resignation of local population who
have lost their confidence that the situation mig&atmproved in near future. Lack of other
job opportunities for less qualified people medma mining is perceived as the most stable
job regardless of the anticipated exhaustion of tbserves in the next two decades.
Environmental and health consequences are undeetsti or are not seriously taken into
account. Representatives of local city administratare supporters of further expansion of
mining in the area, even at the expense of resalerkeas.

Questions regarding the urgency of regeneratidaaail brownfields showed a different set of
possibilities. It is apparent that the populatioh Karvina perceives the existence of
brownfields within the area of the city as an isshat poses problems for future urban
development if not regenerated. Two thirds of resiemts consider brownfields a problem of
at least medium importance. The same share of megpts (65 %) regard the existence of
brownfields as a sign of the decline of the cithisTresult perhaps reflects that industrial (and
mining) activities have significantly influenced alements of life in city for decades and it is
this period which is usually connected in the mioéisocal residents to the times when the
city had the greatest renown and the brownfieldblight is decline.

Moving to the survey results connected to finanaalrces for brownfield regeneration
projects, it can be confidently stated that a migj@f respondents (77 %) are convinced that
a mix of private and public money is the most dldéaway to accelerate brownfield
regeneration. Such opinion reflects that the mgj@i brownfields in Karvina are owned by
private companies, only two sites are owned bypiliglic administration, and it seems that
the local population believe public bodies shoutd dignificantly involved in brownfield
regeneration projects. The assumption of the négasisprivate money taking a role in the
regeneration process supports the results of atignefocusing on the satisfaction of the
population with the policy of local officials reghng brownfields. A majority of respondents
(57 %) consider this policy to be insufficient. Anterview with a representative of the city
revealed that the possibilities for the public adistration to invest money in regenerations
are quite limited and also possibilities to intert¥ens in case of private properties is strongly
reduced due to legislation settings. This suggests a gap between the expectations that
citizens have of the local state and its capagdjtas well as a failure to communicate those
limitations effectively.

A comparison of the results regarding perceptionpassible alternative re-use options for
two contrasting sites in the city is revealing. eOsite located on the margins of city,
Vagonka, and one site located in central parthefcity, a former stable. In the case of the
Vagonka site re-use for industry and the creationew jobs, is the most popular, whilst in
the case of former stables other functions sudbkisisre and sport attract more support. Such
results correspond to specific functions of différparts of city. This suggestions limitations
to re-purposing sites, as it hard for the localyafon to imagine alternative re-uses of given
sites, since they have been used to certain furstioom these sites for decades. Public
bodies and NGOs will have to work at educationdivdes to change the attitudes of the
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local population concerning alternative re-uses\wan interim use, of brownfields. In part this
is because there is only a limited tradition of [puparticipation in planning decisions, which
perhaps limits the citizen’s imagination of thewrocity.

Figure 4. Comparison of perceptions of individual re-use ampi of two brownfield sites in
Karvina (Vagonka, former stables)

0% 20% 40% 60% 80% 100%

Hindustry M services housing M greenery M leisure and sport

Source: authors' own research and processing (n=150

7. Concluding remarks
This paper aimed to spatially analyse brownfieldghe area of the city of Karvina as an
example of city heavily affected by coal mining amdlustry, and thereby discuss the
perceptions of the local population about theiy.ch database of brownfields with 28
individual brownfields covering 121 hectares inatotvas developed based on various
secondary sources and on field research. An asabfsihe developed database was carried
out and the whole set of brownfields were categakiand evaluated in relation to their status
regarding; previous use, contemporary use, sizejeoship, and supposed contamination
status. Due to natural and historical conditionstymining brownfields are primarily located
in peripheral locations within the western and keut parts of the city (the Doly, Louky and
Darkov neighbourhoods), whilst industrial browndiglcan be more found in proximity to a
belt of housing estates built up during the sosiaéra (the Nove Mesto and Hranice
neighbourhoods). Specific to the centrally locgpadis of Karvina (Frystat) are brownfields
with historical and architectural value (the Janacknlyn mill, the Larischovy konirny
stables) about which specific re-use options wematilated by respondents of survey.

The database and survey evidence signals the nelevaf the assumption that urban
brownfields significantly influence urban developmhend city structures in a given city.
Such sites are of intense interest to local pedpémgraphical proximity plays crucial role in
the perception of the urgency of regeneration of gimen brownfield. This finding is the
mostly visible in case of post-mining brownfields Karvina. Karvina is city which is
predominantly known in relation to the mining inttysbut since these sites are located in
distant locations from the residential areas of ¢hg, the urgency of their regeneration is
perceived as being reduced. Post-mining brownfields here traditionally perceived as
places for production activities as reflected big teing the most preferred option for their
use by respondents surveyed, which complicates #fterrnative re-use. The probability of
using these sites for industrial activities is, giesextensive plans, is very low in light of the
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existence of other available space in other zongsnathe city limits and the environmental
risks present. The combined efforts of the ownties state and the residents will be needed to
find ways to re-use these sites. This could beutjinancentives from the local state and the
increased activities of the local resident to suppach a process. Alternatively, an indirect
approach is to showcase those examples that coaedittebe the best practice of regeneration
and gather public support through such a route.

Currently knowledge about the environmental besefit brownfield regeneration is at a
relatively low level. What is lacking is awarenegsthe social and environmental problems
associated with brownfield sites. Policies at taéamal, regional, and local levels regarding
brownfields also show large gaps in how they conadise the problem. International
experiences, such as with the provisional use ofvbfields in cases where hygienic and
environmental conditions are not in contradicticoyld be also useful (Haase and Rall, 2011;
Martinat et al., 2014). In this regard several reggation projects that have already been
executed within the area of the city of Karvina ldoalso be mentioned. Some of them have
increased public discussion about their usefuln&¥kile the project focusing on the
development of the industrial zone Nova Pole inSkere Mesto neighbourhood is perceived
by the population positively, because of its ciabf new jobs, whilst the development of a
golf resort on undermined areas in Lipiny (Frystaighbourhood) has raised debates about
whether public support should be used in this lkahgdroject. Among other projects currently
in their preparatory phase the Darkov lake progdiustrative. The aim is to build a leisure
zone around an artificial lake in the Darkov neigithood, which was heavily affected by
undermining. As another beneficial project is th@dtprints of Original Karvina”, which
aims at building educational trails and cycle pathareas in the Doly neighbourhood heavily
affected by mining, which is enabling at least pfaetial use of this area. Another project in
preparation is the planned industrial zone Nad &anl, also in Doly. It is necessary to add
that in some post-mining brownfield sites with sigant environmental issues re-
naturalisation is the only option.

Finally, in the planning, preparation, implemerdnfi and subsequent operation of a
regeneration project, is it necessary to providetlie participation of the local community,

whose opinion is crucial to the success of any gutojNew re-use options should be
acceptable to the local population in order to ma&e developments and sites truly viable
again.
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