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Abstract: The coal has been mined in the Karviná area for more than 150 years. During the course of time mining areas 
were continuously extended at the expense of the settled areas. At the beginnings the mining was limited, but later, namely 
under conditions of centrally planned economy in the period between 1950s and 1980s, it was heavily intensified. Then, as a 
result of economic restructuring of the Czech Republic mining was reduced in the region to be re-developed in the last 
decade again. The expansion of coal mining has been continuously affecting the socio-economic structure of local popula-
tion (huge working immigration, industrialisation, construction of mass housing for miners - miners dormitories, later 
housing estates etc., displacement of settlements), surrounding landscape (subsidence of terrain, undermining, hydrologi-
cal changes and formation of artificial lakes, occurrence of plenty of post-mining brownfields after the reduction of mining 
etc.), but also contemporary outward, image and socio-spatial structure of cities (dominance housing in housing estates, 
effects of communists spatial urban planning etc.). Currently, negotiations about expansion of coal mining are in progress 
in this region, namely the city parts of Karviná (Staré Město) and Orlová (Výhoda) should be affected. In the introductory 
parts of this paper social, economical and environmental aspects of coal mining on the development of regions and con-
nected problems are discussed and both cities are shortly presented. The questionnaire survey focused on perceptions of 
after-mining renewal and potential expansion of mining in the area of cities of Karviná and Orlová was conducted 
(n=1000). As the most important predictor that influences perception of mining and renewal, employment in mining com-
panies has been identified. The higher education respondents achieved, the higher level of opposition against mining was 
manifested. The correlation was also found between the level of income and the agreement with expansion of mining. It 
can be concluded that employees of mining company, less educated population and people with higher income agreed with 
economic development of the city that is based on mining. 
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Introduction 
 

The paper is trying to explore the perception of ex-

pansion of mining by population of affected areas 

whose quality of life is without doubt heavily influ-

enced by mining from economic, social and environ-

mental points of view. In the theoretical part of the 

paper attention is devoted to spatial contexts and 

coherences of urban spaces and problems of post-

mining areas. In the next part model research area is 

presented, which is followed by evaluation of ques-

tionnaire survey results that was carried out among 

the local population. In the final parts of the paper 

knowledge experience during the presented research 

is summed-up and recommendations and possible 

actions are being discussed.  
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The aim of the paper is to analyse importance and 
mutual interdependences of factors that affect level 
of agreement of local population with renewal and 
expansion of mining. The problem is followed in the 
case study area of cities of Karviná and Orlová in the 
eastern part of the Czech Republic, where expansion 
of mining is being recently discussed. 
 
 
Theoretical overview of the problem 
 

The areas in the East-Central Europe, where coal 

mining has been operated in the last decades or coal 

is still mined in limited way, has been recently expe-

riencing wide set of problems. Such problems are not 

only solely connected to economic issues like one-

way focus of local economy and its vulnerability in 

context of dynamics of recent global economic trends 

(Fieldhouse and Hollywood, 1999 or Perry, 2003), but 

also to social problems like unemployment of specific 

groups of population, low educational structure and 

socio-pathological phenomena have to be taken into 

account.  

Another type of problems is linked to specifics of 

demography of mining and post-mining areas (i.e. 

huge immigration during the times of boom of min-

ing, huge emigration and dynamic aging of popula-

tion in after mining period - Vaishar, 2002, 2006) or 

to problems connected with search of new identity of 

local population (Strangleman, 2002, Sucháček and 

Malinovský 2012).  

The environmental problems connected to expres-

sion of mining activities in landscape (decreases of 

terrain, changes of hydrology of such areas, possible 

contaminations - i.e. Harfst and Wirth, 2011) or prob-

lems linked to anthropogenic expressions of mining 

activities (occurrence heaps and artificial lakes, 

changes of biological diversity - i.e. Schulz and Wieg-

leb, 2000, Sklenička and Charvátová, 2003, Lacina and 

Koutecký, 2005) has to be mentioned too.  

As an integral of problems of mining and post-

mining areas the occurrence of unused or partly used 

buildings, sites, technical infrastructure of former 

mines could be noted. The occurrence of these 

brownfieds creates the most visible and the most 

problematic part of these post-mining areas (e.g. 

Frantál et al., 2013 or Krzysztofik et al., 2013). The re-

use of such brownfield sites is rather challenging 

issue, since complexity of connected problems gener-

ate plenty of obstacles. The solution of above men-

tioned problems is not simple and quick. Many ap-

proaches and tools of regional policies are applied to 

help such areas, nevertheless their success or at least 

usefulness is strongly influenced by attitudes of local 

population towards such plans and their implementa-

tion (Alexandrescu et al., 2014).  

The consequences of brownfields and  
regional development 
 
The occurrence of brownfields might be listed among 
the most important problems that prevent or restrict 
suitable economic and social development of re-
gions,. In the Czech Republic the brownfields are 
defined in the National Strategy for Regeneration of 
Brownfields (CzechInvest, 2008) as properties (land, 
building, sites) that are abandoned, insufficiently 
used, neglected and might be contaminated. They 
appear as the relict of former industrial, agricultural, 
housing, military or other activity. It is not possible to 
use brownfields suitably and effectively until the re-
generation process passes through. As obvious from 
the above mentioned definition of the term of brown-
field, which varies according to different countries 
and contexts (i.e. Symms, 1994, Bartsch and Collaton, 
1997, Alker et al., 2000, Cabernet 2006, Tang and 
Nathanail, 2012), such sites occur as a consequence of 
the decline of different types of economic activities 
including mining. As it is mentioned in the Search 
study for location of brownfields (CzechInvest, 2007), 
in the period of 2005-2007 2 355 brownfield sites in 
the areas of the Czech Republic were listed on the 
area of more than 10 300 hectares.  

However it has to be stressed that sites with the 
size of more than 1 hectare were the only ones count-
ed and after-mining brownfields were not covered at 
all (Vojvodíková et al., 2011). According to expert 
estimations, both the number and the area of existing 
brownfields in the Czech Republic are estimated to 
be four times higher. For geographical locations of 
mining areas within the Czech Republic, where post-
mining brownfields occur, see Figure 1. It has to been 
stressed that among the mentioned mining areas only 
the Ostrava-Karviná mining area is still partly operat-
ed (marked as number 1 in Figure 1), in other mining 
areas mining was stopped in 1990s. Figure 2 illus-
trates the development of coal mining in the Czech 
Republic from early 1980s, when the highest amount 
of coal was mined (more than 28,2 millions of tons in 
1980; 88 % of this coal was mined in the Ostrava-
Karviná mining area) to contemporary amount, 
which is almost by two thirds lower (around 10,2 mil-
lions of tons in 2013). 

As the main driving forces for occurrence of post-
mining brownfields socio-political changes in late 
1980s and consequent reduction of mining, de-
industrialisation of society and recent global energy 
transition towards new sources of energy can be men-
tioned. The de-industrialisation can be defined as the 
process of social and economic changes of society, 
which is caused by shift and reduction of industrial 
(and mining) activities in given area. As stated by 
Marcussen (1982), within the world wide scale this 
process is accompanied by the shift of employment in 
industries from core regions to semi-peripheries and 
peripheries.  
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This process, which is accompanied by the in-
crease of employment in services in case of the devel-
oped economies, has been evident since 1960s and it 
causes the change in spatial pattern of distribution of 
industrial activities in favour of its location on green-
fields and thus occurrence of brownfields. The men-
tioned trend produces strong impulses, but also risks 
for society that has to face consequent problems and 
challenges concerning structural unemployment, 
demographic specifics or undisputed shift in percep-
tions of health (Keller, 2012) and environmental risks 
(Kunc et al., 2014a) connected to reduction of indus-
trial activities and its relicts.  

This general de-industrialization trend has been in 
case of coal mining activities modified by both logical 
commitment to locations with coal deposits and re-
cently declining price and demand for coal on global 

markets. In spite of this fact, the tendencies to ex-
pand coal mining to areas with better natural condi-
tions (and more profitable mining economy) are still 
important. One of limitation factors for the expan-
sion of mining to settled areas is the controversial 
societal carrying capacity of this process. With ongo-
ing de-industrialisation of society the perception of 
places by population has been dramatically changed 
both by local population or tourists. The activities, 
which awakened enthusiasm of public by its technical 
perfection decades ago (constructions of dams, 
mines, factories, nuclear power plants etc.) are re-
cently considered from the completely different 
points of view. The disruption of landscape character, 
building-up of agricultural land, effects of mining 
activities, expansion of mining beyond given mining 
limits - these are phenomena that have been recently 
rising wide public debates on positive contributions 
and negative impacts of individual economic activi-
ties. Thus it is essential to study and pay attention to 
the perception of mining and its expansion. 

The problems of heavy industrialised areas have 
specific expression in cities of the East-Central Eu-
rope, which were dynamically developed during the 
times of application of the centrally-planned econo-
my in this area during 1950s-1980s (Kunc et al., 2014b 
or Tvrdoň et al., 2012). These so called post-socialistic 
industrial cities were typical for their one-sided eco-
nomic activities of local population in mining or 
heavy industries, for their very low employment in 
services, typically significant daily commuting, typical 
transport infrastructure concerning direction and 
capacity. The occurrence of such cities was experi-
enced in all countries of former eastern bloc – e.i. 
Havířov, Orlová, Karviná, Most, Litvínov in the Czech 
Republic; Nová Dubnica in Slovakia; Nowa Huta in 
Poland; Magnitogorsk in Russia; Eisenhüttenstadt in 
the eastern part of Germany; Tatabánya in Hungary; 
Hunedoara in Romania etc. As one of the typical 
identification signs of such cities very high share of 
local population that houses in housing estates made 
of panels can be determined as a result of mass work-
ing immigration supported by central governments 
during the socialistic era.  

The mentioned problems are particularly evident 
in case of cities with the economy based on mining 
that experienced a strong decay of mining after socio-
political changes in early 1990s. The economies of 
transition countries in the East-Central Europe were 
facing this challenge in the early 1990s, when ques-
tions of future of mining emerged. As pointed out by 
Dvořáček (1998), in principle two possibilities came 
along. Either to reduce mining dramatically, or to 
choose a way of gradual steps in reduction of mining 
that would not be accompanied by such high societal 
risks. If we take mining in the Ostrava-Karviná min-
ing area as an example, while in the western part of 
this area (Ostrava) the first mentioned way was ap-

 
Figure 1. Location of coal mining areas in the Czech 
Republic 

Source: www.geofond.cz/dokumenty/nersur_rocenky/ 
rocenkanerudy03/html/c-uhli.htm 
 

 
Figure 2. Development of coal mining in the Czech  
Republic and in the Ostrava-Karviná mining area  
(1981-2013, in millions of tons) 

Source: Czech Statistical Office, Historical yearbook of statistics 

on energetics (2013) 
ww.czso.cz/csu/2012edicniplan.nsf/p/8113-12. 
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plied and all mined were closed until 1994, in the 
eastern part of the area (Karviná area) the latter way 
was applied. It means that mining was reduced here 
and restructured in 1990s, but until nowadays it has 
been still in operation. Since in all other coal mining 
areas the mining has been quickly terminated until 
the late 1990s, the Karviná areas is now the only coal 
mining area in the Czech Republic.  

As emphasized by Smolová et al. (2007), in the 
context of recent global energy crisis and an increase 
in energy prices in future these steps could be per-
ceived as controversial. Other authors propose a solu-
tion more coherent with the process of contemporary 
energy transition towards the use of renewable ener-
gies and energy efficiency. They propose the re-use of 
such brownfields for location of facilities that gener-
ate renewable energy (Bungart, et al., 2000, Adelaja et 
al., 2010, Klusáček et al., 2011). Such re-use of brown-
fields provides suitable space for regulation and sup-
port mechanisms in the form of financial incentive 
from national or European level towards sustainable 
use of land. Nevertheless, as pointed out by e.g. Fran-
tál (2008) or Frantál and Kučera (2009, 2010), the 
location of facilities for generation of renewable ener-
gy in the landscape are related to frequent controver-
sies and socio-spatial conflicts. However, as proved in 
studies of Frantál and Kunc (2011), in areas affected by 
mining the level of acceptance of renewable energies 
is usually higher than in other areas.  

The tourism is another re-use option of brown-
fields that has to be necessarily commented on in 
brief. The brownfields as areas that are partly (or 
totally) abandoned and neglected cause the decrease 
of economic potential of sites located in their neigh-
bourhoods, prices of such real estate are lowered and 
they generate bad stigma or image for such sites and 
areas. The tourism in the form of interpretative trails, 
field trips and excursions could improve the reputa-
tion of these areas and attract segments of tourists 
who seek for such sites. 

The environmental aspects of post-mining land-
scape are widely surveyed. The environmental conse-
quences of massive decays of mining in the eastern 
parts of Germany are studied by means of aerial pic-
tures analyses by e.g. Schmidt and Glaesser (1998), 
revitalisation options of post-mining areas are sur-
veyed on the example of Poland by e.g. Strzyszcz 
(1996) or Helios Rybicka (1996). 
 
 
Perception of mining and its main factors 
 
Nevertheless the decay of mining is connected to 
huge social problems as well. As the most problemat-
ic the unemployment has to be mentioned, which is 
caused by difficult adaptation of former miners for 
employment in other sectors or their health prob-

lems. In further combination with the usually low 
educational structure of local population rising of 
complex structural problems is enabled, which are 
increasingly difficult to be solved during the course of 
time. 

Other specifics of mining areas are based on its 
demography. In spite of huge immigration waves of 
young workers between 1950s and 1980s, who usually 
started their families very quickly, nowadays such 
mining areas are relatively old from the point of view 
of average age and demographic structure. The lack 
of local jobs (and thus newcomers) causes un-
attractiveness also for young local educated popula-
tion, who tends to migrate to the more attractive 
areas. The result of this trend is that mining (and 
post-mining) areas suffer from the process of ageing, 
where population in productive age is continuously 
declining (Krejčí et al., 2011 or Káčerová et al., 2013). 

The attitudes of population of mining cities to-
wards mining and connected problems are usually 
strongly polarized. The variety of these attitudes 
starts with total resignation, through support of min-
ing expansion among miners, to anti-mining activism 
of part of population and non-profit organisations. 
The discussions about possible expansion of mining 
are influenced by interests of investors, local popula-
tion, employees of mining and related companies or 
non-profit organisations that do not usually support 
mining. The renewal of mining (if possible) or its 
expansion belongs to important development ap-
proaches, which aim to improve economic and social 
status of the areas.  

Nevertheless, such mining expansion brings about 
huge amount of further economic, social and envi-
ronmental risks. Regarding the fact that potential 
expansion of mining concern interests of all inhabit-
ants of the area and not just selected population 
groups, deepening of knowledge about structure and 
interdependences of factors, which influence opin-
ions of local population, seems to be crucial.  

The perception of renewal or expansion of mining 
was studied by e.g. Lockie et al. (2009), who based on 
their researches done in Austrialia warn that the la-
bour recruitment, social infrastructure policies and 
investment strategies are decisive in reducing the 
opposition towards mining projects. Moffat and 
Pless-Mulloli (2003), who surveyed the perception of 
health risks in the proximity of mining areas in the 
United Kingdom, point out the differences between 
intensities of measured pollutants and their percep-
tion and they stress the necessity to focus on the 
exploration of attitudes of non-activist population. As 
it was discussed by Suopajärvi (2013) in the study 
focused on Finland, social aspects of further devel-
opment of mining should be surveyed in detail with 
the respect to transparency and usability of such re-
sults for both commercial and decisive sphere as well. 
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The case study area 
 
For exploring the factors that affect the level of 
agreement of renewal or expansion of coal mining, 
the case study area of two neighbouring cities was 
delimited (the city of Karviná, the city of Orlová in 
the Moravian-Silesian Region in the eastern part of 
the Czech Republic - see Figure 3). Both mentioned 
cities were connected to coal mining in the Ostrava-
Karviná mining area for more than 150 years. Both 
cities were originally founded in the 13th century and 
their development until late 18th century didn´t expe-
rience radical changes. The cities lived their ordinary 
lives of a small town with small crafts and tradesmen 
and were surrounded by agricultural hinterland in 
the landscape typical for their large number of ponds. 
The dramatic economic development started with the 
beginnings of industrialisation and finding of coal in 
the first part of the 19th century. Initially the exten-
sive way of mining in the area was intensified and 
wide distribution of mined coal was facilitated by 
connecting the mining areas to big cities and regions 
of the Habsburg monarchy via railway lines (1870).  

The coal mining and heavy industries were con-
tinuously becoming the driving development forces 
of the economy of both cities and the whole region 
too. Such economic development was accompanied 
by huge immigration of population since mid-19th 
century, which completely changed the social struc-
ture of the studied area. The urban development of 
both growing cities started to be deformed and 
adapted to mining and industries and new cores of 
development arose in the proximity of mines and 
factories (in the form of dormitories for miners etc.).  

While until the end of the WWII the effects of 
mining in the landscape were not so dramatic, after 
communist putsch in Czechoslovakia (1948) mining 
was hugely intensified and the effects on the land-
scape dramatically increased. The coal mining and 
heavy industries as the main paradigms of com-
munist economic policy were unprecedently devel-
oped in the region by means of the central-planned 
economy. Since both cities were located on rich de-
posits of coal, during 1960s demolition and displace-
ment of both cities started to be discussed. While in 
case of the city of Orlová the plan was not imple-
mented and just one part of the historical settlement 
was demolished, in the latter case the whole city of 
Karviná was destroyed and its population was shifted 
further to the east to the area of the city of Fryštát. 
The paradox is that the original name of the displaced 
city (Karviná) was kept and nowadays Fryštát i sone 
of the city quarters of Karviná. With a certain extent 
of exaggeration, the city lost its territory, but not its 
name. 

The historical cores of both cities fell prey to the 
mining and their core settlements was shifted to the 
typical mass housing estates of socialistic style, which 

now accounts for a dominant way of housing in the 
area. Thus, by the end of 1980s pre-transition starting 
points of both cities can be illustrated by very similar 
features such as mass employment in heavy indus-
tries and mines (more than 50 % of economically 
active population in 1991), high level of daily working 
commuting out of the cities (in case of Orlová almost 
60 % of economically active population), very high 
level of housing in mass housing estates (in case of 
Karviná 92 % of population), very low educational 
structure of local population (4 % of population with 
university education in 1991 on average) or strong 
polluted environment etc. 

During the course of the transition period both 
cities were experiencing strong socio-economic de-
cline as a consequence of the shift from the centrally-
planned economy towards the market economy. The 
reduction of heavy industries and coal mining in the 
areas and a lack of alternative jobs led to a dramatic 
increase of unemployment in both cities of Karviná 
and Orlová. By the end of the 20th century the un-
employment rate reached almost 20 %, by the end of 
the following decade it oscillated around 15 % with 50 
unemployed people per 1 job available (in 2010). The 
mentioned phenomena, the worsening image of both 
cities and a bad state of environment caused system-
atic decreases of population number in both cities. As 
obvious from data of the last census, during the last 
two decades (1991-2011) population in Karviná de-
creased by 16.8 % (56 897 in 2011), in case of Orlová it 
was 17.7 % (29 896 in 2011). If wider time span is taken 
into account (1980-2013), population declines are 
even stronger; in case of Karviná it is more than 27 %. 
Both cities are continuously experiencing processes of 
shrinkage. This process is connected to cities (or wid-
er areas), where huge population decreases and eco-
nomic declines are taking place, but also where hous-
ing, technical and social infrastructure was built for a 
lot more people. Thus a  question arises how such 
dissonances could be solved with respect to both 
economic effectiveness and quality of life of the local 
population (e.g. Bontje, 2004, Haase et al., 2013, 
Buček and Bleha, 2013). 

As shown in Table 1, the share of population em-
ployed in industries was continuously decreasing in 
both cities in the context of de-industrialisation. 
However, in comparison to the average numbers for 
the Czech Republic it is still very high in cities of 
Karviná and Orlová (26.5 % and 29.8 % respectively 
in 2011). Also daily working commuting flows were 
dramatically reduced in last two decades. The city of 
Orlová has to be mentioned in this context, since 
almost 60 % of local people were daily working com-
muting out of the city in 1991. Regarding the fact that 
no big employers are located within this city we can 
conclude that the increased unemployment was also 
caused by this phenomenon.  
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Despite the improvement of educational structure 
of the studied cities in the last two decades and the 
presence of public university in city of Karviná, it is 
still deeply under average in comparison to other 
comparable cities. The mining company (OKD) is 
with its more than 15 thousands employees one of the 
most important employers within the wider region. 

In both cities a public debate on possible expan-
sion of coal mining has been recently started. In both 
cases some parts of the cities will be affected by min-
ing – in Karviná it is Staré Město city quarter, in Or-
lová a settlement called Výhoda (for the location of 
both areas see Figure 3). Respondents of the present-
ed survey on perception of expansion of mining the 
local population of both cities was questioned. 
 
 
Methods 
 
The data on perception of mining were collected via 
written questionnaires completed in both cities.  The 
questionnaire survey was carried out in June 2012. 
The respondents (older than 18 years) were ques-
tioned by trained university students in the streets of 
both cities. A pilot research survey took place, on a 
twenty-five-member sample, in March 2012 and, on 
the basis of its results, the final version of the query 
tool was prepared (Robinson, 1998). One thousand 

questionnaires were collected in total and evaluated 
with a rejection rate close to 20 %.  

The questionnaire was administered in order to 
examine the structure of attitudes of population to-
wards partial elements / opinions on expansion of 
coal mining in the city where they live. Based on lit-
erature retrieval (Ray, 1980, Strangleman, 2002, Var-
gas-Sánches et al., 2009, Lockie et al., 2009 or 
Krzysztofik et al., 2013, Frantál and Nováková, 2014) 
such elements are represented by these statements:  

 
1) Coal mining is a perspective branch of economy, 
which is worth building the image on;  
2) To preserve jobs in the coal mining industry is a 
necessity for the future of the city;  
3) The development of other economic activities (e.g. 
light industries, services) is much more important 
than the expansion of coal mining;  
4) The representatives of the city should support the 
expansion of coal mining;  
5) The pollution in the city is high enough, the ex-
pansion of coal mining should not be supporte any 
more;  
6) The surrounding landscape of the city has already 
been devastated by mining; further expansion of min-
ing can not make it worse;  
7) To build places for leisure time activities is a suita-
ble use for areas regenerated after mining;  
 

 
Figure 3. Location of study area within the Czech Republic 

Source: own processing 
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8) The most suitable regeneration of after mining 
areas is to reforest the area; 
9) The quality of environment in not important for 
the future of the city, the most decisive factor is job 
availability;  
10) The city of Karviná (Orlová) is an area in decline. 

The level of agreement with the above mentioned 
statements was measured on the five-point Likert-
like scale with "1 = I definitely agree" and "5 = I defi-
nitely disagree" anchoring the scale. The opinion of 
respondents regarding the expansion of coal mining 
was also followed by the level of agreement with de-
pendent variable represented by the statement “I 
agree with the expansion of coal mining to the area of 
Staré Město (in case of Karviná) and to the area of 
Výhoda (in case of Orlová)“. To proces the staticstics 
and to explore interdependences among basic seg-
mentation groups the gender, age, education and the 
income of the household were also monitored. The 
information whether the given respondent is a pre-
sent (or former) employee of the mining company 
(OKD) was monitored too. The profile of the re-
spondents is shown in Table 2. 

The factors of attitudes of population towards par-
tial elements / opinions on the expansion of coal 
mining in the areas of the city where they live were 
first identified by the Explorative Factor Analysis 
(EFA). The principal components analysis method 
was employed and only the factors with an eigenvalue 
greater than 1 were assessed, and the results were 
varimax rotated (Robinson, 1998). Then, for each 
factor, the composite mean was calculated, i.e. an 
average value for EFA factor from values of items 
loaded at least with value of 0.4 on this factor. The 
values for the level of agreement with statements no. 
4 and 6 were first inverted before calculation (they 
have negative factor loadings). 

The influence of individual segmentation kriteria 
on the individual extracted factors was further evalu-
ated. The predictors of answers on extracted factors 
were determined using the least squares method of 
the general linear model in the General Regression 
Models module of STATISTICA 10 software package.  

This module enables the generalization of the lin-
ear regression model, so that the effects can be tested 
for categorical predictor variables as well as for con-
tinuous predictor variables and in design with multi-
ple dependent variables (StatSoft 2011). 

Table 2. The basic segmentation criteria of respondents 

 Gender 

Female 51.00 % 

Male 49.00 % 

 age 

18-25 19.94 % 

26-35 19.94 % 

36-45 19.94 % 

46-55 19.94 % 

56-65 19.94 % 

above 65 19.94 % 

 Education  

Basic 6.21 % 

Secondary without final graduation 30.96 % 

Secondary with final graduation 42.38 % 

University 20.44 % 

 Income  

Not stated 1.60 % 

10-15 thousands CZK 34.57 % 

15-20 thousands CZK 30.76 % 

20-25 thousands CZK 18.54 % 

25-30 thousands CZK 9.12 % 

30-35 thousands CZK 3.71 % 

35-40 thousands CZK 1.00 % 

above 40 thousands CZK 0.70 % 

 
Mining company  

employee 

No 82.06 % 

Yes 17.94 % 

Source: own processing (n=1000) 

 
The multiple linear regression (Nusair and Hua 

2010) using the forward selection method to select 
the independent variables was used to assess the 
influence of factors of the agreement with the expan-
sion of coal mining on the expression of this agree-
ment. The first run of forward selection was per-
formed and then the data were purged from outliers. 
Consequently, the process of forward selection was 
repeated. The model was assessed based on the par-
tial regression graphs and partial residual graphs and 
the method was assessed by means of the F-test of 
importance of a regression model (Meloun and 
Militký 2006). The level of education of respondents 
was employed in the regression model as relative 
variable to make linear regression applicable. This 
was achieved by evaluation of the length of education 
of respondents in years.  

Table 1. Employment in industry and daily commuting from Karviná and Orlová (1991, 2001, 2011) 

 Share of employment 

in industry 

Share of daily work commuters 

out of city 

Share of population with  

university education 

(in population 14+) 

 1991 2001 2011 1991 2001 2011 1991 2001 2011 

Karviná 50.3 % 33.7 % 26.5 % 30.5 % 19.5 % 17.4 % 3.7 % 4.8 % 7.4 % 

Orlová 52.8 % 37.3 % 29.8 % 59.3 % 40.0 % 30.1 % 4.3 % 4.9 % 8.0 % 

Source: Czech Statistical Office, Censuses (1991, 2001, 2011 - www.czso.cz) 
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Results and discussion 
 
On the basis of the Explorative Factor Analysis (EFA), 
two factors of attitudes related to expansion of min-
ing in the areas of cities of Karviná and Orlová, ex-
plaining 42.9 % of the total variability (Table 3), were 
identified.  
 
The economic aspects are fed by these statements: 
Statement no. 1: Coal mining is a perspective branch 

of economy, which is worth building the image on;  
Statement no. 2: To preserve jobs in the coal mining 

industry is a necessity for the future of the city; 
Statement no. 3: The development of other economic 

activities (e.g. light industries, services) is much 
more important than the expansion of coal mining;  

Statement no. 4: The representatives of the city 
should support the expansion of coal mining;  

Statement no. 10: The city of Karviná (Orlová) is an 
area in decline. 

 
The environmental aspects are fed by these state-
ments: 
Statement no. 5: The pollution in the city is high 

enough, the expansion of coal mining should not be 
supporte any more ; 

Statement no. 6: The surrounding landscape of the 
city has already been devastated by mining; further 
expansion of mining can not make it worse;  

Statement no. 7: To build places for leisure time activ-
ities is a suitable use for areas regenerated after 
mining;  

Statement no. 8: The most suitable regeneration of 
after mining areas is to reforest the area; 

Statement no. 9: The quality of environment in not 
important for the future of the city, the most deci-
sive factor is job availability. 

 
Table 3. The results of the Explorative Factor Analysis 
(EFA). Only items with varimax rotated factor loadings 
greater than 0.4 are shown 

 Factor - 1 Factor - 2 

Statement no. 1 0.806  

Statement no. 2 0.714  

Statement no. 3 -0.635  

Statement no. 4 0.792  

Statement no. 5 -0.634  

Statement no. 6 0.443  

Statement no. 7  0.418 

Statement no. 8  0.693 

Statement no. 9 0.525  

Statement no. 10  0.500 

Eigenvalue 3.157 1.130 

% of total variability 0.307 0.122 

Source: own research and processing (n=1000) 

 

The result stating that the economic and envi-
ronmental factor are important is not surprising and 
was also noted and proved in number of previous 
similar researches (Moffat and Pless-Mulloli, 2003, 
Ivanova, 2007, Lockie et al., 2009). What makes the 
interpretation of the results quite challenging is the 
obvious connection of the perception of the decline 
of cities based on mining with the support for the 
development of greenery and leisure time areas. It 
seems that in case of this type of cities greenery and 
facilities for sports and leisure are lacking, though it 
could be just an expression of the fact that the major-
ity of population simply doesn´t really know how 
such post-mining areas could be used in future.  

The lack of knowledge about good practices con-
cerning possibilities of re-use of these sites is obvious. 
On the other hand, the support for greenery solution 
is quite promising from the point of view of the 
greenhouse gases reduction. The coherences between 
the decline of the city and the support for the devel-
opment of greenery and leisure time sites could also 
be commented in the context of the needs of im-
provement of the quality of life of local population 
from the environmental point of view and fair distri-
bution of not only environmental burdens connected 
to mining activities, but also economic benefits that 
are generated by mining in sense of the environmen-
tal justice theory (Frantál and Nováková, 2014).  
With respect to the above mentioned results the in-
fluence of the basic segmentation criteria on attitudes 
towards development of such areas is expected. Re-
garding the fact that especially age, education and 
income are not mutually independent variables, it 
was decided to apply the non-parametric multiple 
regression with forward selection for assessment of 
influence of segmentation criteria in both factors. In 
this way it was possible to determine the group of 
mutually independent variables which influence deci-
sions on the importance of economic and environ-
mental factor.  

The model of predictors of decision on economic 
factor is significant (F=65.654, p-value <0.001) and 
explains 15.6 % of total variability. As the most deci-
sive predictor for decisions on economic factor the 
employment in the mining company was identified 
(Table 4). Concerning the employees of the mining 
company, they rather agree with economic factor. On 
the other hand, the higher education of respondents 
was detected, the higher level of the disagreement 
with economic factor was measured. The correlation 
was also identified between the level of the income 
and the agreement with the economic factor. It can 
be concluded that the employees of the mining com-
pany, less educated population and population with 
higher income all agree with the economic develop-
ment of the city based on mining.  

These results can be commented in context of  
lack of education concerning environmental effects of 
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coal mining, by long-term strong dependence of local 
economy on mining and lack of other entrepreneurial 
activities. The tradition of coal mining activities, 
which span over generations of local population, 
seems to be crucial driving force for support of coal 
mining despite of connected environmental pollu-
tion. Very low educational structure of local popula-
tion creates assumptions for acceptance of mining as 
driving economic branch and supports image of min-
ing as good paid job. This perception of employment 
in mining was widely supported during the socialistic 
era, when miners were presented as working class 
heroes and mining as heart of centrally planned 
economy. It is rather difficult to discuss support of 
coal mining by population with higher income. An 
explanation could be higher income of miners and 
lack of other local economic activities, where good 
wage could be earned. 

The results of the regression model for environ-
mental factor are more weaker, because it was possi-
ble to explain just 2.4 % in variability of answers by 
measured segmentation criteria. In spite of this fact 
the results of the model are significant and thus sta-
tistically important (F=13.381, p-value <-0.001). As the 
most important predictors former and contemporary 
employment at the mining company and age of re-
spondents were identified.  

As for employees of the mining company, they 
usually didn´t agree with the statements of environ-
mental factor. It was also determined that the older 
respondents were, the higher disagreement with 
statements of environmental factor appeared (Table 
5). Thus it can be concluded that population which 
have never worked at the mining company, and 
younger respondents too, are persuaded about the 
importance of regeneration of post-mining sites for 
greenery and leisure time activities for the next de-
velopment of their declining cities. This can be ex-
plained by generally stronger awareness of younger 
generation about environmental issues and by plenty 
of former miners between elderly population, whose 
productive age was closely linked to mining and 
times, when environmental aspects of quality of life 
were underestimated. As the next step the testing of 
influence of both extracted factors to level of agree-
ment with expansion of coal mining was employed by 
means of the classic multiple linear regression with 
forward selection. 

 
Table 4. Model of economic factor predictors. Results of a 

multiple linear regression as described in table 6 

 b S. E. of 

b 

t P 

Intercept 2.950 0.084 35.211 -0.001 

Education 0.122 0.031 3.984 -0.001 

Income -0.082 0.021 -3.994 -0.001 

Employment in 

mining company 

0.346 0.033 10.610 -0.001 

Source: own research and processing (n=1000) 

Table 5. Results of the multiple linear regression 

Model of environmental factor predictors 

 b S.E. of b t p 

Intercept 2.605 0.055 47.471 <-0.001 

Age 0.045 0.015 3.098 <-0.01 

Employment in 

mining company 
-0.114 0.029 -3.904 <-0.001 

Model of agreement with predictors of the 

expansion of coal mining 

Intercept 0.291 0.128 2.271 <-0.05 

F1 1.025 0.037 27.449 <-0.001 

Source: own research and processing (n=1000) 

 
The model that was cleaned of outliers shows the 

excellent level of prediction since it explains 43 % of 
variability in answers on the mining expansion (Table 
5). Just economic factor was identified as significant 
element. The level of agreement with expansion of 
mining in declining areas is thus influenced by the 
economic components of attitudes of respondents. 
This is related to the idea that coal mining is the basis 
for economic prosperity of this type of regions. As 
discussed above, these attitudes are deeply rooted in 
studied region especially between elderly people and 
former miners. 
 
 
Conclusion 
 
The depression areas are in difficult situation regard-
ing their economic, social and environmental per-
spectives. This situation is complicated and difficult 
to solve as evidenced by the socio-economic devel-
opment of the Karviná area in the last two decades, 
where the case study area of the presented research is 
located. One of the potential solutions of this situa-
tion is the suggestions to expand (or renew) the coal 
mining activities. With the respect to the fact that 
this proposed solution is rather controversial and 
does not propose sustainable plan for these areas in 
the long term horizon, the researches focused on the 
perception of expansion of mining by local popula-
tion are quite actual and challenging. The presented 
research proved multidimensional way of an assess-
ment of development tools applied in the depression 
areas. 

The examined statements of respondents were di-
vided into the economic and environmental factor. 
As the most important predictor in case of economic 
factor former or contemporary employment in min-
ing company was identified. The higher education 
level of respondents was achieved, the more dis-
agreement with the economic factor appeared. The 
correlation was also found between the level of in-
come and the agreement with economic factor. It can 
be concluded that employees of the mining company, 
less educated population and population with higher 
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income agreed with the economic development of the 
cities based on development of local coal mining. In 
case of environmental factor the employment at the 
mining company was also detected as the most deci-
sive predictor.  

The age of respondents can also be assigned to the 
group of important predictors. If the employees of the 
mining company are taken into account, they usually 
disagree with statements within the environmental 
factor. With the aging of respondents continuous 
growing disagreement with environmental factor 
statements was detected. It can be concluded that 
people that were never employed at the mining com-
pany and younger respondents are persuaded about 
undisputed relevance of regeneration of post-mining 
sites for greenery and leisure time activities for future 
development of this types of cities. 

 It is the common ground that the attitudes of dif-
ferent groups of population towards the expansion of 
mining strongly vary. This fact has to be necessarily 
taken into account when planning and developing  
the strategy of given cities, which raises intensive 
controversies. The finding of consensus on the expan-
sion of coal mining in given areas will be highly com-
plicated and has to be based on the evaluation of 
possible long-term benefits and consequent disad-
vantages from the economic, social and environmen-
tal points of view.  
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