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Abstract

Brownfields constitute a substantial portion of led area in post-industrial cities. Many
brownfields have been regenerated for various @skEBessing a range of extant problems in
urban areas. However, re-use plans for current fifiields are driven by market demand and
public sector prioritization and do not always mibet requirements of local residents and
visitors. In this paper, we investigate how a raafjerownfields re-use options are perceived
by residents and visitors to the Landek area ircityeof Ostrava (Czech Republic). By
analysing the results of the questionnaire surmest80) we found that future brownfields
uses such as culture/sport and children’s parthareost popular options. We found that
gender was a statistically significant predictopaéferred reuse options. Women are strong
supporters of the above-mentioned re-use optiohgewnen tend to favour re-use options
which promote industry. Remarkably, respondentggeimeral, lacked concrete ideas



concerning alternative re-use options of brownBekliggesting that professional urban
planners can be of assistance in the planningeofuture use of brownfield sites.

Keywords
Regeneration of brownfields, re-use options, pdareepurban renewal, Czech Republic

1. Introduction

Brownfields are properties both within cities amdiotryside that had a previous
economically viable use, but have since been veaatd may be contaminated (Alker et al.,
2000; Otsuka et al., 2013). Scholars have beeryisiyithis phenomenon for more than a
decade. Key questions explored in this respectidecfuture use of such sites and who
decides upon that use (De Sousa, 2003; Donadi®é, Ellander, 2009; Sardinha et al.,
2013). Eastern European countries offer a uniqugpeetive on the brownfields
phenomenon, where socio-economic and political Id@weent during the second half of the
20" century has resulted in drastic growth in the nendd brownfields, especially after 1990,
and the development of new frameworks for localgies-making around land use (Frantal
et al., 2013; Pfeil Somlyédyné, 2017).

Brownfields regeneration may take on many diffefenins — with a range of land uses
(residential, commercial, industrial, or even paakdg open space) and different intensities of
regeneration — small-scale pocket parks to massvwemixed-use communities (Loures et
al., 2016; Newton, 2013). With a couple of decaafagsearch on brownfields behind us, it is
clear that re-use plans have not always met contgnoeeds and that contemporary political
systems in territories like Eastern Europe presppbrtunities to understand better the ways
how the reuse possibilities and state interferencesownfields issues differ in different

parts of the world (Cheng et al., 2011; Scott andirk 2012).

With growing environmental awareness in Easterropelr brownfields have become an issue
of strong interest among the general public (Frardd al., 2017) and opportunities for
improving the public’s role in the decision makirggarding brownfield regeneration
processes have been sought (Glumac et al., 20id®ed|, the range of attitudes and
perceptions of brownfields and their reuse is gexensive (Maliene et al., 2012; McCarthy,
2002). Brownfields represent an important featdreomtemporary urban landscapes that can
be integrated into broader discussions about hditigab innovations in Eastern Europe (and
elsewhere) might be enhanced to better shape aénaipg of future development and quality
of life in individual cities (Alexandrescu et a2016; Kabai, 2017; Wedding and Crawford-
Brown, 2007).

In this paper, we sought to understand how pedple keuse options for brownfields and
their broader views on the political frameworks &mplying those views to public decision-
making. Our research questions are:
* What is the level of satisfaction with the presense of a brownfield?
* What are the main forces shaping the structureefepences for re-reuse of a
brownfield?

Answering these questions is the main objectivthefpaper.



We have chosen the area of the former coal mindéla(Ostrava, Czech Republic) as the
case study, where a museum focused on the histonyning and an outdoor amusement park
are currently operating. The remainder of the p&perganised in the following way. After

the introduction the conceptual background is puwvérd and theoretical issues are discussed
in section 2. Section 3 introduces the area untdelysand provides necessary context with
regard to the objectives of the paper. Sectionstrilges the methodology used in the paper in
order to answer the above-mentioned research quastiluding the parameters of the
guestionnaire survey and the statistical processimggthered information. Section 5 includes
the results of our research. The concluding se&isums up some practical and theoretical
implications of our research.

This paper will address the following main topics:

* The conceptual background of our study is presgint Section 2.

* Section 3 introduces the brownfield property whis the subject of the study.

* Section 4 introduces the research methodology.

* We ask the following questions in Section 5: Wisathe level of satisfaction with present
reuse of brownfield? What are the main forces sigapiructure of preferences for re-reuse of
brownfield?

*Section 6 presents our conclusions and implicatongractice and theory.

2. Conceptual background

The problem of brownfields resonates in a publisade with a different intensity and with
various nuances in different parts of the worldistthe section below provides a roadmap to
these differences and the key questions that ftAmetudy (Cao and Guan, 2007; Newton,
2010; Portney, 2005; Thornton et al., 2007).

2.1. Brownfields regeneration in post-socialist ags

It is indisputable that brownfields constitute emportant element in the space of
contemporary cities (Alexandrescu et al., 2014)s Tilight be particularly seen in the post-
socialist industrial cities where an enormouslginse industrialisation occurred during the
most of the 20 century (especially during the era of communism).

The process of industrialisation was subsequeantlgvied by similarly intensive tendencies
towards deindustrialisation after the fall of then Curtain that ended up in a massive
abandonment of industrial sites and an occurrehea@mous numbers of brownfields after
1990 (Krzysztofik et al., 2016). In the inner sture of such cities, for example Ostrava in
the Czech Republic (Nekolova et al., 2016; Rumpdl @lach, 2012), Katowice in Poland
(Krzysztofik et al., 2017), Kosice in Slovakia (Sa#ova and Kulla, 2016) or Miskolc in
Hungary (Czako, 2013), brownfields are omnipresewt they have become a part of
everyday life of the local population and commuestiHowever, as evidenced in studies by
Kunc, et al. (2014b) and Rizzo et al. 2015), elpsximity to brownfields may contribute to
socio-pathological behaviour by residents (Kunalet2014b; Rizzo et al., 2015). This
phenomenon also negatively influences real estatein the immediate surroundings
(Frantal et al., 2015). Thus, it is important tage brownfield sites to avoid or reduce the
spatial concentration of the above-mentioned neggthenomena.

To make the specifics of the Eastern European gbntere understandable, it must be also
noted that a rise of intense socio-spatial disiearsind spatial segregation (Marcinczak et al.,



2013; Temelova et al., 2011) together with the shdwisation process (Kurek et al., 2015)
belong to the leading processes that have bearemflng urban development in Eastern
Europe in the last two decades. Lastly, the sigfpolitical-economical orientation of
Eastern Europe from communism to market-orientaeréil democracies has opened up an
opportunity to understand better the perceptiorgeokral public towards the success of a
brownfields regeneration project and how thoseesimight be integrated into brownfields
reuse planning.

2.2 The need for “sustainable” regeneration of browfields

Some argue that the “best” regeneration from an@wodic point of view is usually the
demolition of brownfields and further redevelopmehthese areas by the building of new
commercial facilities or houses, especially in ala$e to the city centres (Kunc et al., 2012).

The changing economic value of a brownfields sitari important indicator, however, the
social, environmental and symbolic values of braeldfsites are also of a great importance
so that the quality of life of the local populatioould be improved, and more sustainable and
balanced urban development could be reached. Thbdic values of brownfields as
elements of heritage (Berg and Stenbro, 2015; Rypk@009) deserve to be discussed more
deeply. Since these sites or buildings were amgiatgart of industrial cities for decades and
served as areas of production where the local paspte commuting to work, a local
settlement was formed around them and local pemyderienced these sites in their everyday
lives, certain emotional relations of the local plgpion towards individual brownfields
developed over the time. Even though an industpafation was ended and the sites were
abandoned, it does not necessarily mean that seakahrelation to brownfields has been
lost. Conversely, the mentioned relation might ystesnatically used for the development
and strengthening of the local identity (Ruellalet2013).

It is understandable that the existence and evgry@avith brownfields in one’s
neighbourhood brings completely new experiencels fustthe local population and the local
government. In the event that uncertainty and uilfanty prevails in the scheme of such
coexistence many problems in the field of decisir@aking can arise (Frantal et al., 2015;
Peric, 2011). It has to be taken into account¢batemporary brownfields have been
intensively utilized for decades, thus relationstakeholders to the phenomena of abandoned
(possibly contaminated) spaces or buildings aively limited and the sophisticated
managerial tools for the decision making are soll widespread (Alexandrescu et al., 2017;
Limasset et al., 2018; Pizzol et al., 2016; Reisirgg al., 2017). This can lead to faulty
decisions and the failure of regeneration (LiuletZz®17; Medda et al., 2012; Wedding and
Crawford-Brown, 2007). Even though attention i€nfpaid to successful regenerations
detailed analyses confirm that the costs of reggioer, especially in commerce, are
inefficient (Kim and Jang, 2017) and analyses chdailed regenerations can help in the
decision making in other areas (Dixon, 2007). Ifisignt planning is often blamed for the
failure of regeneration, however, many extremelycessful regenerations in the absence of
any planning can be found (Cheng et al., 2011).

When confronted with hurdles to the reuse of brogd$, one possibility is to build a reuse
plan around temporary uses. This notion of tempyanaes of brownfields might at least
contribute to an improvement of the image of th&tes and thus increase changes for “real”
regeneration (Rall and Haase, 2011).



The “temporariness” of regeneration should be takenaccount also for intended “final”
regeneration (from the present point of view). Eharre plenty of options for the use of
brownfields that fulfil the requirement of “tempoireess” (Moss, 2003). They are, however,
highly dependent on its technical state, locatiohealth and safety connected issues (Haase,
2008). The temporary use of brownfields might b&did to an organisation of cultural or
sport events (Andres, 2011), the use of brownfilddsenewable energy production such as
location of solar plant or growing of biomass (Aajalet al., 2010; Evangelou et al., 2012;
Klusacek et al., 2014), the projects of urban adpuce (Duzi et al., 2017; Koopmans et al.,
2017; LaCroix, 2010) or the use of brownfields I&sure time of the local population or
tourism (Zhang and Klenosky, 2016).

2.3 Visitors perception of brownfield regeneration

The issue of opinions of residents or visitorshwite exception of brownfield development
into recreational grounds (Zhang and Klenosky, 20is@nentioned rather sparsely in the
brownfield redevelopment literature. It seems ttahmunity attitudes to brownfield
regeneration projects are positive and a creationuitifunctional areas is the most preferred
(Loures et al., 2016). Nevertheless, any altereativwevitalisation is positively appraised by
the respondents (Maliene et al., 2012), even théagdrterm residents can view any
“change” as a potential threat to the existing&a@lations (Raco et al., 2008).

The impact of visitor characteristics on attitutte®rownfield regeneration projects has been
studied by Loures et al. (Loures et al., 2016).yléweamined gender, age, education level and
income of respondents. They found great differemt@&rception especially regarding
culture and safety among age categories as wgkder. This study also suggests that there
are important differences in perception of browaeas seen by population groups with
various levels of individual mobility and with vatis places of residence. Kunc et al. (2014)
found that women are more sensitive towards enmental risks and that younger
respondents are more tolerant regarding drug demeydssues. The distance from the place
of permanent residence to the studied area shomel&ioon in the perception of air
contamination by responders. However, gender, #sas@age, was found not to be
statistically important for preferences. MalienaktMaliene et al., 2012) studied the
comparison of two waterfront brownfields — LiverhddK and Cologne, Germany. The
guestionnaire survey shows that regeneration isepaxd in both cities as something
generally positive, but a different level of saidion was identified — the results from
Cologne were not as conclusive as those from Lo@rgsenerally, the German public
doubted that any of the city’s economic and sdaietiors would greatly benefit from the
brownfield regeneration. Doucet et al. (DoucetletZ2®11) found spatial proximity to be the
key factor influencing the perception of particutaownfield regeneration. Strong feelings of
attachment towards a new flagship would diministhwider age groups.

A complex set of factors influence the prefererfoes wide spectrum of brownfield
regeneration possibilities (Martinat et al., 200)ey found both place of living as well as
characteristics of respondents (gender, age) sadtistically important for different types of
brownfield regeneration.

The existing experience shows that the spatialcisgeevitalized brownfield, as well as the
origins and social characteristics of respondemtsjmportant when analysing the
possibilities of further reuse of brownfields.

3. Brownfield property under study



The area of Landek is located in the city of Osdrawvthe eastern part of the Czech Republic
near the border with Poland and circa 70 kilometvest of the border with Slovakia. The
whole region is significantly influenced by a lotegm heavy industrialization and coal
mining, which have taken place here for more tha ylears. The beginnings of large scale
heavy industry and mining can be traced in this #oethe first quarter of the $@entury,
which resulted in a huge labour in-migration to #nea of Ostrava and massively changed the
area’s social and economic structure. Here, urleaeldpment has been concentrated more
around mines and factories than around the cityre@m contrast to traditional cities. After
decades of massive exploitation of coal resouroesg the Communist era (1948-1989),
when mining and heavy industry had been treatettiddommunist leaders as the heart of
the country’s economy, the mining in the area af&s was discontinued in the mid-1990s.
In this period when plenty of local miners and heendustry workers lost their jobs, social
problems connected to high unemployment appeam@gkther with de-industrialization huge
amounts of brownfields in the area occurred asaeguence of quick economic transition to
market economy in Eastern Europe. Currently, headystries are still located in the area of
Ostrava, however, their scale is much reduced lagid further reductions are expected in
near future. Concentration of heavy industry inr@st and proximity to industrial and

mining areas in Poland causes heavy air pollutiahis one of highest in the European Union
countries. Strong efforts have been devoted ton@gdion of numerous brownfields for
various purposes (Rumpel et al., 2013) . Nowad#gspopulation of Ostrava is around 292
thousand (2016) but due to above mentioned soetheavironmental problems city is losing
its population in favour of other, economically lbaiag regions of the Czech Republic.

The area of the Landek Hill is located in the nerthpart of Ostrava in the Petrkovice city
district near the confluence of the Ostravice Ramed the Odra River, where coal mining was
recorded for the first time in the region in thela8" century. It is said that by the discovery
of coal at the Landek Hill, the story of coal andustry in Ostrava was commenced. The area
is located circa seven kilometres north of the céwtre, well accessible by transport which
creates good opportunity to be visited by bothll@strava population and tourist.

In the Landek area, the Anselm Mine for coal minives in operation from the 1840s until
the early 1990s. At the site of this mine and closighbourhoods, the largest museum of
mining in the Czech Republic was founded in 199®)éther with the amusement park (the
Landek Park), where facilities for leisure-timeiaties are located, it covers an area of 35
hectares (see Figure 1), which is visited by mbaa tL00 thousand visitors annually.
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4. Methods
The data necessary to fulfil the objective of thpgr were collected among visitors of
successfully regenerated brownfield sites in Landalsemi-structured interviews.

4.1 Questionnaire

Detailed review of studies performed on the regatiean of brownfields and their perception
was the first step of the research. Questiong#®iquestionnaire were based on literature
mentioned in the section 2 of this paper. The dgomsaire consists of three parts.

The first part is aimed at gathering the data riggrour first research question. Thus, it is
focused on the problem of the perception of “sugtesthe existing regeneration (as the
amusement park). The respondents were asked toteehle level of satisfaction with the
aesthetic and functional state of present regaparathe satisfaction was measured on a
five-point scale (ranging from 1 = definitely nattisfied to 5 = definitely satisfied).

The second part offers seven possibilities forguse of present brownfield, to help us
answer our second research question. The seves ¢ypeuses are: (i) culture/sport, (i)
children amusement park, (iii) industry, (iv) o (v) shopping mall, (vi) housing and (vi)
parking. The level of preferences for each type maasured on a five-point scale (ranging
from 1 = definitely not preferred to 5 = definitglyeferred).

The last part of questionnaire is aimed to coliefirmation regarding the respondent — age
(continuous variable: the number of years), gefibieariate variable: male, female),
education (continuous variable: the number of yeaeslucation), place of residence



(nominal variable: local city district Ostrava-Belvice, other city districts of Ostrava, other
cities/municipalities in the Moravian Silesian Ragi other regions of the Czech Republic),
occupation of the respondent (nominal variabledetts, employees, entrepreneurs, retired
persons, persons on maternity and parental leamd)the knowledge that the site is a
revitalized brownfield (bivariate variable: yes,)no

4.2 Data collection and the sample

As was mentioned above, the data were gatheredelypsof anonymous semi-structured
interviews. The verification of comprehensibilitiyindividual questions was carried out
through a pilot testing of the instrument with #8pondents during June 2014. The
guestionnaires were collected in the period betwedyn2014 and November 2014.
Altogether, 195 respondents older than 18 yeatscpmated in the survey. They were all
interviewed face-to-face at the Landek amusemaenkt aach interview lasted between
fifteen to twenty minutes. The share of refusalpddicipate in the survey was around 30 %.
One group of respondents refused to participatbeasdid not wish to be disturbed in their
free time, others argued that they recently alrgeadiicipated in other surveys. In our
analyses below, we work with a sample of 180 qaestires as 15 questionnaires were
unusable for our research.

Out of 180 respondents, 58.9 % were women (106¥arid% were men (74). The age of
two-thirds of the respondents was between 18 ange8rs. This skewing towards young
women is likely due to the attractiveness of thadek amusement park with its leisure time
activities and orientation towards young famili€ee share of older respondents is
significantly lower (around 6 %) and correspondthwjeneral demographic patterns of
visitors to amusement parks, confirmed during tteg@ratory phase of the research. From the
point of view of educational background, respondevith a secondary education with
graduation were the majority (61.1 %), respondaeiitis a secondary education without
graduation and those with a university educatienbath equally represented (at around 17
%). Three-fifths of the respondents come from a@otity or municipality than that of

Ostrava, yet from the same region, only 3 % armmfobher regions of the Czech Republic.
More than one-third of the respondents come froina®a, where Landek is located, and
around 9 % are from the local city district iRewice. Regarding the type of the economic
activity, two-fifths of the respondents are repreed by students and one-third by employees.
Entrepreneurs and retired persons both repres#nt\ore data on segmentation of our
sample can be found in Table 1.

Table 1. The structure of the group of respondehtise survey (n = 180).

Age structure 18-24 years 50 %
in 10 years 25-34 years 16.7 %
intervals 35-44 years 9.4 %
45-54 years 11.6 %
55-64 years 5.6 %
65 years and older 6.7 %
Gender female 58.9 %
structure male 41.1 %
educational elementary 4.4 %
structure secondary without graduation 17.2%
secondary with graduation 61.1 %
tertiary 17.3%
Place of local city district Ostrava-P#&ovice 8.9 %
residence Ostrava (other city districts) 28.9 %

other cities/municipalities in the Moravian Silesigegion 59.4 %



other regions of the Czech Republic 2.8 %

Type of students 44.4 %

economic employees 35 %

activity entrepreneurs 8.3 %
retired persons 9.5%
persons on parental leave 2.8 %

Source of data: Questionnaire survey (n=180), Astpoocessing

4.3 Data analyses

Firstly, data regarding the satisfaction of resgrid were organized and examined using
descriptive statistics. The potential differencen®szn satisfaction with aesthetical and
functional regeneration was tested by the meansiparametric Wilcoxon test, as data are
paired and do not possess the normal distribulibe.Spearman rank correlation coefficient
was further used to reveal potential correlatiomagithe two factors of satisfaction and
respondent related variables.

We began our analysis of preferences with the tairoa between satisfaction and
preferences data (the Spearman rank correlatidfiaent). The Friedman test was used to
compare the level of preferences among types tduse, as the preferences were considered
not to be completely independent one from eachrofieewe intended to find out the main
forces shaping the structure of preferences foeuse of brownfield, multivariate analysis
techniques were used. The structure of preferamnassested against a characteristic of
respondents, thus first the unconstrained methddcansequently the constrained method
was used.

Principal component analysis (PCA) and Correspoogl@malysis are main unconstrained
methods for such an assessment (Quinn and KeoQg8).2The use of one of those methods
is given particularly by the identified length afgient calculated in multiples of the standard
deviation (ter Braak and Smilauer, 2012). In owgecdhe length was 1.0; we have thus used
PCA. To make the responses for dependent variadliEsve, the preferences were centred
prior to the analyses. Since our objective is mby to assess the structure behind the
preferences for the particular type of brownfiedereuse but primarily to identify the relation
of this structure on the character of respondeéhéspotential link between the structure of
preferences and all studied independent variabéssassessed by biplot (ter Braak and
Smilauer, 2012). This kind of graph allows us teess the mutual relation among explained
variables and explaining variables that are paksp®jected into coordinates that are given
by the structure of the explained variables. Howethes type of biplot based on results of
PCA analysis of dependent variables is only a gcapresentation without any possibility
of statistical testing of the relations. In casewaild like to test those relations, the
employment of an unconstrained method is necesBarythis reason, the relation between
the structure of dependent variables and the sireictf independent variable was tested using
Redundancy analysis (RDA), which is a constrairatety of PCA analysis (Leps and
Smilauer, 2003). Since we assume not all measadEpendent variables have to be
statistically significant for the structure of peeénces for brownfields re-reuse, the RDA
model encompassed only those variables contribgtaistically significantly to the degree
of explained variance of dependent variables. Tthgsforward selection of independent
variables was used. Statistical significance waketeusing Monte Carlo permutation test (ter
Braak and Smilauer, 2012) that is based on testimgpothesis of the non-existence of
differences between the structure of collected daththe structure of randomly arranged
values of data (Good, 1995); 999 permutation @@ @&ndomly arranged data) was used.



The PCA and RDA were performed by algorithms of @#NOCO 5 package (ter Braak and
Smilauer, 2012), Wilcoxon test, Friedman test apea®man rank correlation coefficient by
Dell Statistica 13.0.

5. Results and Discussion

5.1 Satisfaction with present reuse of brownfield

To answer our first research question, the resptsdeere asked to evaluate the current state
of Landek amusement park as the former brownfigdhfthe point of view of its aesthetics
and functionality. The functionality of Landek igatuated slightly more positively than is its
aesthetics. More respondents perceived the furadtipibetter in category “very good” as

well as in “good” and “neutral” (Figure 2). Thisfigirence is statistically significant

(Wilcoxon test = 2.168; p < 0.05).

This leads us to the assumption that respondeetsrghe functionality of the site to the
aesthetics of the regenerated brownfields to sottene Such result is important for the
context of the Eastern European countries as,aadack of financial resources, a plenty of
brownfields are regenerated gradually (Kunc et2dl14a) for a long time depending on the
financial situation of the owner, which presupposigsificant patience of visitors. The
functionality goes first in many cases; howevefuifctionality meets the aesthetical values,
the satisfaction of visitors is higher, as is shdwmreuse case studies in Brno, Czech
Republic (Navratil et al., 2017). In contrast, ve tcase of post-socialistic cities “something”
is better than the present state (Rall and Ha&d4d,)20ur results might mirror the attitudes
of respondents to satisfaction with the given eleineut general dissatisfaction with the
overall realization of the regeneration project.pemaphrase the frequent opinion of the
respondents — we are happy that the amusemenispagke instead of the defunct mine, but
the final results of the regeneration could havenbdone better (Weiermair and Fuchs, 1999).

As previous studies show (Doucet et al., 2011; Mattet al., 2017) the influence of
independent variables like gender and income opéheeption on brownfield regeneration is
expected, the correlation among satisfaction andnglasured segmentation variables,
however non-influence was found (all the Spearnaaik correlation coefficients were only of
small level and not statistically significant).



60

50

40

30

Number of observation

20t

10 +

0 1 funcionality
very bad bad average good very good [ ] aesthetic

Figure 2. The evaluation of the Landek Park frostlzetical and functional perspectives by the
visitors.
Source of data: Questionnaire survey (n=180), Astiboocessing

5.2 Structure of preferences for re-reuse of brownéld

As it is supposed that every site should be reusédgure in some way, the respondents were
also asked to evaluate other possible future usi® d.andek area to answer our second
research question. The preferences for re-reusengpivere found to be independent of
satisfaction with both aesthetics and functionalitpresent reuse (all the Spearman rank
correlation coefficients were only of the smallééand not statistically significant). However
great differences in preferences for differentease options were found (Friedman ANOVA
Chi-square = 279.892; d.f. = 6; p << 0.001; FigsireThe mean ranks for each preferred use
are: sport/culture (5.56), children’s amusemenk (§a121), housing (3.76), industry (3.73),
parking (3.53), offices (3.47), and shopping malrg).

Thus, all the re-reuse possibilities are not comiplgrpopular — some of the re-reuse options
were measured as lower in comparison to other gtidhis might be stressed as a difference
from the current usual attitude of the populatiowards brownfields regeneration where
almost all regeneration options are welcome (Duodi Zakubinsky, 2013; Kunc et al., 2014b).
It has to be mentioned that very low support wasnaed, with respect to shopping malls and
offices. This might be caused by a saturation efitical real estate market by shopping malls
and offices that have been primarily developedhenlast two decades on greenfields
(Nekolova et al., 2016; Novosak et al., 2013). Wew of these uses have been developed on
brownfields (as it is the case of the New Karokhapping centre that is located at the edge
of the Ostrava inner city).



It seems that other reuse options are not so popéf a rather high evaluation of the
industry re-reuses could be of interest. The nadatihigh preference for industry option
might be caused by the industrial tradition of whder region (Nekolova et al., 2016) and/or a
relatively higher level of unemployment among tbeér qualified population of Ostrava
region (Mulkova et al., 2016). This effect was fdurefore for the Ostrava city (Martinat et
al., 2015) as well as for nearby Karvina miningeagMartinat et al., 2016; Martinat et al.,
2017), however, in this study we are focusing @enerated brownfields and on attitudes of
predominantly young visitors. The interest of tlopylation of Ostrava metropolitan area in
industry re-reuse is thus high, as it is in Karyias earlier summarized by Martinat et al.
(Matrtinat et al., 2016): “lack of other job oppartities for less qualified people means that
mining is perceived as the most stable job regasdbé the anticipated exhaustion of the
reserves in the next two decades.” The same stateroents here for industry (it means
heavy industry here) in the case of Landek. Evendh Landek is already a regenerated
brownfield and a majority of visitors are satisfi@dh this regeneration, the preferences for
further reuse that is completely different thanphesent is very high. It seems that the
support, especially for re-industrialization omsandustrialization (Krzysztofik et al., 2016)
in our structurally affected region, is high andgegved as needed.

The most favourite use for Landek is its contempouse as the “culture/sport” and
“amusement park”. We can stress that it is quitel far many respondents to imagine an
alternative future use of the site. On the otherdha@ecades ago when the site was used for
coal mining, it was hardly predictable that the sitll be reused for culture and sport in near
future. The reasoning behind this logic lies in llgpothesis that the needs and preferences of
the population in future concerning the reuse efdites could be quite different than today.
This leads us to an assumption that the futurewse is hardly predictable.
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Figure 3. Medians, quartiles and min-max rangerefgences of further re-use options of the Landek
Park by its visitors
Source of data: Questionnaire survey (n=180), Astpoocessing

The results of the analysis showed us that theeprra€es for different reuses are greatly
diversified. Respondent did not point out one ef pnoposed possibilities but valued their
preferences for each alternative. This is the readoy we can study the structure of
preferences among respondents and a further tdspeihdency of this structure on the
segmentation criteria measured by the means ofvaritte statistical techniques.

Table 2. The summary of PCA and RDA.

Axis PCA RDA
Eigenvalues % 0.357 0.018
2nd 0.199 0.355
3 0.118 0.187
4n 0.099 0.117
(Pseudo-)canonical correlations st 1 0.257 0.297
2nd 0.274 -
3 0.193 -
4n 0.315 -
Explained cumulative (%) b 35.7 1.8
2nd 55.7 -
3 67.5 -

4t 77.4 -



Source of data: Questionnaire survey (n=180), Astboocessing

As usual in these studies, the two first PCA axesviound to be the most important (Table
2, Figure 4). Together, they explain more thanladfahe total variance of the dependent
variables (we had “only” seven dependent variablBisg¢ total explained variance by
explanatory variables is 6.3 %. The two distinahponents were separated along the two
first axes. The first one can be called the “re-mpeaduction” axis, as industry, offices,
shopping mall and parking reuse are heavily lodud. The second axis may be labelled
“entertainment”, as the amusement park and culgpaits use were loaded on this axis.
Thus, it seems that the respondents decided anpteferences for the individual re-use of
the site according to two criteria that are re-peaduction and entertainment. These two
ways of regeneration belong, together with a hausjstion, to a more preferred option of the
brownfields regeneration (Figure 3).
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Figure 4. PCA ordination plot with dependent vaealshown.
Source of data: Questionnaire survey (n=180), Astboocessing

From the position of segmentation criteria in oadlispace given by preferences, we can state
that the group of respondents that are less satigfith the aesthetic and functional state of
the revitalisation (Figure 5) shows preferencetlier“re-new production” component in the
preferences structure. Such type of further devetoq is also favoured by respondents from
outside the city, as well as by males, youngerardpnts, and those who understand that this
site has been already revitalized. The “entertaimimgilization is perceived positively
especially by females and those, who did not krtbet, this site is former brownfield.

Housing was denoted as single item component undets special position in brownfield
regeneration issue as pointed out before in simifaumstances by Krzysztofik et al.
(Krzysztofik et al., 2012).
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Figure 5. PCA ordination plot with passively pragetindependent variables.

Source of data: Questionnaire survey (n=180), Astboocessing

Notes: M = male, F = female, Y = | know this seaevitalized brownfield, N = | do not know this
site is revitalized brownfield.

However, the linkage between the structure of pegiges and all independent variables must
be tested to find which independent variables egally” important for the structure revealed
by PCA — so RDA with forward selection of variabfeBowed. The model has chosen
gender as a statistically important variable far structure of preferences (note that two clear
components of the structure were identified by POAg first axis of RDA is statistically
significant (pseudo F-ratio = 3.287; p = 0.011)g&elless of a quite small value of
Eigenvalue, the position of males and females arg similar in PCA and RDA ordination
diagrams (see Figure 4, 5, and 6). Thus, gendéd tmuconsidered as a statistically
important and reasonable factor of differentiatdpreferences for re-reuse of the brownfield
under study. Women, unlike men, strongly suppattedeisure time re-reuse option. The ties
between gender and leisure time re-use optionsepmted for reuse option, too (Martinat et
al., 2017) as well as the strong position of gemndszn deciding about ways for the further
development of with deindustrialization affectediom (Martinat et al., 2014). The gender
point of view is also obvious in the support foe ihdustry re-use. Refusal of this re-use
option was stronger among women than among mes.night be caused by usually
different attitudes of women towards aestheticatlyso nice buildings, or by a different
perception of potential risk (Gustafson, 1998).
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6. Conclusion

The occurrence of brownfields in the cities of EBastEurope is high and where many of such
sites exist, a competition among individual sitebé¢ regenerated is obvious. Not all
brownfields can be regenerated in the near futndesame of them will be left for a later
regeneration. It is an open question as to whettgecurrent uses of regenerated brownfields
will meet the needs and demands of the future.

In our research, we examined how the Landek bralhfedevelopment was perceived by
visitors. We have stated two research question$ids the level of satisfaction with present
reuse of brownfield?” and “What are the main forskaping the structure of preferences for
re-reuse of brownfield?”

We have found that the functionality is slightly magositively evaluated than its aesthetics.
Thus, respondents are satisfied with one dimensigingenerally dissatisfied with the overall
realization of the regeneration project. Thereasarrelation between satisfaction and
preferences to possible reuses of the area. Twerglereuse strategies were found, which
were labelled as “re-new production” and “ententa@mt”. Gender was found as independent
variable important for diversification between tedao ways of re-use. Our findings have
many practical implications, some theoretical, &gb limitations that will be discussed
further.

6.1 Practical implications of study results

Despite theprima faciesuccess of the Landek regeneration, with its dvactivities and
more than 100,000 visitors each year, the satisfact not very high — 22% of visitors are
unsatisfied with the technical conception of the’siregeneration and even 30% are
unsatisfied with the aesthetical values of the megation, both dissatisfactions are
independent on type of visitor. We can infer thainyof visitors could imagine “better”



realization of current regeneration and could pasi perceive another reuse or welcome
another type of re-reuse. Thus, re-reuse is nohaginable, at least for not a negligible
number of current visitors.

Although the current reuse was expensive and netdagercome a number of technical
hurdles, the reuse outcome is not satisfactorynfamy. The great preferences for current uses
(sports and culture, children’s park) can be deeasegxpected and unsurprising. In contrast,
surprising high values of preferences for housinmg @specially industry are surprising,
particularly for the latter case. We have showiiexahat the preferences for the industry
relate to circumstances of general economic dedatitiee whole region. However, it is
important to note that for almost 10% of respongléim¢ industrial reuse is the best solution
for a present amusement park. Also, the reusedasihg is economically unimaginable in
current state and for almost 20% of visitors, this second best solution. We have also found
that different types of reuse are considered byaedents in “structure” that is influenced by
gender. Thus, the preferences have a gender diomeWhile men predominantly supported
reuses for industry, offices, a shopping mall apauwking place, women voted for the
amusement and cultural/sport reuses (which isa@héemporary use of the site).

6.2. Theory implications and limitations of the prsent study

Our knowledge on the perception of alternative eeystions of brownfields is an important
contribution to studies based on problems connesittdbrownfields reuse regeneration.
Preferences for re-reuse are made by many respendehout taking into account present
use of former brownfield. It emerges as a potédngtiadportant field of study within the
brownfield phenomenon.

We can conclude that reuse possibilities of brogldé are important for visitors of already
reused brownfields. The interest in future reusd#iverse and forecasting of future trajectories
of development is possible, however, their accuracpestionable. Thus the planning
process could include these perceptions and ogmnidao the consideration of future re-reuse
possibilities. After navigating through a monuméstaft in public decision-making at the

end of the last century, Eastern European courdriesow well-positioned to find ways to
listen better to public opinions and perceptiors®mething this research contributes to both
methodologically and substantively.

However, our result can be affected by the selesitedlt is especially the case of the specific
“post-industrial” area as well as the type of reusanusement park. Further research on the
impact of the locational circumstances of the agevell as the type of regeneration in
different economic realms is needed and shoulditibdr examined.
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