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Abstract

Active and efficient sectors of the economy play a pivotal role in the development
process. Growth in different economic sectors shows the overall progress of the
economy and the people’s quality of life and social welfare. Economic and social
changes will be more tangible if these situations are manifested in labour and
the reduction of the unemployment rate. The present study uses labour market
analysis and economic growth during three censuses (1986 to 2011) to determine
the development rate of the Khaf city. In particular, the study scientifically and
systematically examines the trends related to employment changes, lack of jobs
analysis, receiving and sending immigrants, and the causal relationship between
immigration and lack of jobs. The study utilises descriptive-analytical research
in which data was gathered from formal and bureau resources. The data were
analyzed using Statistical Package for Social Sciences (SPSS) software, descriptive
and inferential statistics methods. Findings show that growth in employment
sector attracts significant immigration in the city and changes in the labour force
(DL) depend on the participation rate (DA) rather than natural changes in the
labour force (DN). The finding of the study shows that decades from 1986 to
2006 had the worst development conditions due to the lack of job opportunities
whereas from 2006 to 2011 witnessed the best development conditions due to
introduction of additional jobs openings. In terms of the growth rate of economic
sectors, the periods of 1986 to 1996 and 1996 to 2006 had the best and the worst
growth rate respectively.

Key words
Development analysis, Labour market model, Immigration, employment, Khaf
city, Iran.

INTRODUCTION

Since the 18" century and after the industrial revolution, the downgrading of ag-
ricultural production caused people to migrate to cities and subsequently, the
population of cities increased. This trend caused problems such as unemployment,
workforce abundance, traffic increase and lack of housing infrastructure. Subse-
quently, these problems change the economic, social and cultural systems around
the world, which was more visible in cities (Shie, 1987). Therefore, careful attention
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to the various changes in population structure and its impact is more necessary by
the day (Friedman, 2002). Among the indicators of demographic changes employ-
ment is more important because the high rate of employment can show the level
of community welfare and living facilities (Amin Beidokhti, 2003).

According to the interaction of demographic changes’indicators in Iran, indica-
tors have been distributed unevenly showing rural migration and unemployment
(Office of Family Health and Population, 2000). Numerous actions and programs
were considered to solve these problems but because the interaction in the cyclical
process (Field and McGregor, 1997) of decision-making was not considered, the
efforts did not result in tangible findings. Indeed, what was taken into account is
planning in residential complexes in general and urban areas in particular, was
mainly concentrated on physical dimensions. Other aspects neither have been
a cause of concern nor have found their real importance. For example, the issue
of employment has been seen as an essential part of these plans but has received
less attention in practice. However, for now, these planning are so important that
not only the city but also its sphere of influence on economic examinations and
providing employment has been considered recently.

In general, awareness and knowledge of the structure and function of the
economy of a city, including urban planning (Matlovicova, Tirpakova and Mocak
2019) and territorial marketing (Matlovi¢ and Matlovic¢ova 2016). at various level
and analysis of land-use are necessary. Perhaps that is why some consider the
creation of an urban centre with the infrastructure such as water availability,
power generation, manufacturing activity, income and general economic mobility
(Farhoodi and Muhammadi, 2006). The primary purposes of economic studies are
knowledge of the business combination, evaluation of economic life and predic-
tion of the future state of the local economy through which we can anticipate
regional growth and development of spatial-physical manifestations in the appro-
priate form of visualisation (Todaro, 1999). Accordingly, the basis of inclusive devel-
opment of urban studies is its economic studies in which employment, population,
income, and ultimately need for living spaces are determined.

OBJECTIVES

This paper aims to analyse labour market conditions and growth rates of economic
sections of Khaf, identifying opportunities and obstacles in the development of the
city and suggesting viable solutions. In this regard, the study tries to find out the
answers to the following research questions: What procedure has the city labour
market passed from 1976 to 2010? What is the relationship between the processes
of attracting migrants, immigration status and labour supply? How was the growth
of economic sectors during the last three-decade census? What impact has each
of the economic sectors had on job creation and subsequently on the changes in
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demand in the labour market? Furthermore, the research also tries to answer the
differences in the changes in employment and migration between Mashhad as the
provincial capital and Khaf?

THEORETICAL FRAMEWORK

Labour market calculations

Calculation of the technology job market is a tool with which we can show the
approach to supply and demand for labour. The fundamental element in the cal-
culation of the labour market is the lack of job which occurs due to the imbalance
between supply and demand for labour. With the use of this method, it is possible
to indicate the effects of changes in employment on migration, unemployment
and traffic (Tyler and Rhodes, 1989).

CALCULATION OF THE COMPONENTS OF THE LABOUR MARKET

The main components in the calculation of the labour market include population
(P); working-age population (W); total employment (E); total unemployed (U); total
net migration out of (M); and (C) as the total commuting out of the net.
DL=L-L-14YXM (1)
DL: (changes in the labour force). If it is positive, this means that the supply of la-
bour has increased and vice versa.
DN= (W-W-1) X Y-1 + XMY-1 (2)
DN: (natural changes in the labour force). In the case of being negative, the number
of people who were not in the working age in the previous decade now enters into
working age. Another element that must be indicated in this case is participation
changes in the labour force which can be calculated by using the following model.
DA=W(Y-Y-1) + XM (Y-Y-1) (3)
DN: (participation rate). If it is positive, participation will be more, and if it is nega-
tive, it will show the reduction of participation.
Another factor is DE or changes in labour demand.
DE=E-E-1 (4)
DE (changes in labour demand). If it is positive, it will show an increase in demand
and, if it is negative, it will show a reduction in demand.
DS= DL-DE (5)
DS (lack of jobs). If the sign is positive, we are facing a shortage of jobs, and a neg-
ative sign shows surplus jobs in the studied population.

DU=U-U-1 (6)

Folia Geographica, Volume 62, No. 1, 5-20, (2020) * 7
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DU (changes in unemployment). The positive sign indicates unemployed popula-
tion growth and the negative sign shows the unemployed population decline (Ajza
Shokuhi, 2002).

SHARE CHANGE METHOD

Share change analysis for the first time was proposed by Dunn (1960) as a way to
determine the areas in which changes can be observed in economic variables and
particular employment (Mayor et al., 2007). One of the significant advantages of
this technique is its simplicity. Moreover, because this technique does not require
many initial data, it can be used in all areas (Yassin et al., 2005). This advantage
gains particular importance in third world countries, including Iran, which is facing
a lack of detailed and updated statistics.

DATA AND METHODS

The study is based on analytical, documentary and library resources. The statistics
and data were obtained from the results of population and housing censuses for
the years 1986, 1996, 2006 and 2011 of the Statistical Centre of Iran and Manage-
ment and Planning Organization of Khorasan Razavi. In the first part, relationships
between job creation opportunities (labour demand), and the size of the labour
force, migration, unemployment and traffic are shown by calculations of the la-
bour market. In the second part, data from agriculture, industry and services were
calculated by the share change model with the three elements of overall reference
economic growth (A) relative growth sector in the total reference economy (B) the
performance of each section of the city in relation to the same section in reference
level (C). Finally, the employment situation and immigration of Khaf are compared
to Mashhad’s.

The study area

Khaf is located 250 km away from the southeast of Mashhad, the Center of Razavi
Province, and shares 123km common border with Afghanistan. The city is limited to
Tayabad and Torbat Heidarieh in north, Gonabad and Torbat Heidarieh in the west,
Ghenat in south and Afghanistan in its east (Fig. 1). The city has mild and dry weath-
er; the highest temperature recorded in the summer is 42 degrees celcious, and the
lowest temperature in winter is -10 degrees celcious. The city’s annual rainfall is 185
mm. The area of this county is 9796/79 km which is 8/42 percent of Khorasan Raza-
vi's area. The county is located at an average height is 960 m above the sea level with
a temperature varying between 1/3 and 31/7 Celcious; the city has 60 glacial days
due to being on the fringe of the desert. According to the Population and Housing
Census in 2011, the population of the city was 121859, of which 56365 people are
residents of the city (46/25 percent) and 65494 live in rural areas (53/74 percent).

8 ¢ Folia Geographica, Volume 62, No. 1, 5-20, (2020)
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Figure 1
Location map of Khaf in Iran and Khorasan Razavi

Population and its evolution

According to the census, the changes in the population of Khaf city was significant
during the last three census periods and it is quite irregular. For example, while the
population of the city during the period between1966-1976 had the growth rate
of over 6.1%, in 1986-1996 it experienced negative growth of about 0.7%. Detailed
information about these developments during the year’s between1956 - 2011 is
presented in table 1 and Fig. 1 respectively.

Table 1 Population changes in Khaf from 1956 to 2011

Year Population F'I\l:ur:::c:l(:li Decade Growth Rate
1956 34342 7215 - -
1966 42861 9420 56-66 2.2
1976 77995 17527 66-76 6.1
1986 95451 21943 76-86 4.1
1996 92158 21684 86-96 -0.7
2006 110387 26599 96-06 1.2
2011 121859 30850 06-11 2.9

Source: Statistical Yearbook of Khorasan Razavi, 2011.

Folia Geographica, Volume 62, No. 1, 5-20, (2020) * 9
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Figure 2
Changes in the population growth rate from 1956 to 2011,
KHAF Statistical Centre of Iran (1956 to 2011).

RESULTS AND DISCUSSION

Analysis of labour market situation in Khaf

If we look at a city or town as a system, it is requird to identify its behaviour, in order
to change guide and plan such a system. By behaviour, we mean the process of
intended area or system in terms of development over time. Identification of these
processes and mechanisms of transformation of a city requires consideration of
“time". Here, the analysis of the labour market situation of Khaf city during the four
decades from 1976 to 2011 census is discussed. With the labour market calcula-
tions, the following findings were obtained (Table 2).

Table 2 Calculation of the labour market of Khaf, 1976-2011

Decade DL DN DA DE DS YXM DU
1976-86 261 1191 -520 820 -599 -799 241
1986-96 887 684 248 1262 -375 -170 -205
1996-06 1541 990 212 1241 300 -364 664
2006-11 1850 1092 537 1701 -405 -987 210

Source: Iranian Formal Database (2012)

Table 2 proposes different realities; one of the most important is that the labour
market city in the first and second decades faced with a shortage of job and in the
third decade with surplus jobs. In terms of lack of jobs, the first decade with the

10 ¢ Folia Geographica, Volume 62, No. 1, 5-20, (2020)
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shortage of 3832 cases was the worst. In this decade, changes in labour demand
(DE) was negative means the number of employed people did not increase. In the
second decade, despite the lack of jobs, about 8876 people were added to the
employed population. More detailed examinations show that from 3832 cases of
shortage of jobs in the first decade, about 1000 cases must be found in demand for
labour (DE) and the rest in increasing of the labour force (DL). About 3832 cases of
shortage of jobs in the first decade caused out migration of almost 4,000 people
from the city. In the second decade, despite the lack of jobs, the city observed out
migration as well as immigration from other cities. The city provided with surplus
jobs of about 4200 cases in the third decade and the best condition to solve the
lack of jobs (DS) situation and the most immigration from other cities occurred in
the same decade. As Fig. 3 shows, the relation between lack of job and (DS) and
out-migration (YXM) indicates positive corelation among the changes in the lack
of jobs and out-migration.

10000

8000

6000 .\
4000
2000 \
0 \\
5600 1986-1996 1996-20 2006-2011

-4000 \:

-6000

-8000

—4—DS ——YXM

Figure 3
The relationship between lack of job (DS) and out-migration (YXM)
in the labour market during 1986-2011 in Khaf city

In general, lack of jobs from the first decade to the third decade was decreasing;
it means over the period lack of jobs in the city was reduced. The trend of out-mi-
gration is also the exact function of the trend of lack of jobs. From the first to third
decade, out-migration was reduced and in the second and third decade’s in-migra-
tion was increased. We conclude that in-migrations of this city have been entirely
dependent on the lack of jobs and whenever surplus jobs provided, the area has
had in-migrations.

Folia Geographica, Volume 62, No. 1, 5-20, (2020) * 11
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In continuation and to clarify other aspects of the development of the city, the
relationship between lack of jobs (DS) and changes in employment (DE) in 1986-
2011 is discussed. Comparison between the trend of lack of jobs and employment
trends (Fig. 4) shows that the trend of employment has been consistent with the
lack of jobs in recent decades. In the first decade, the lack of jobs caused a reduc-
tion in the demand for labour. In the second decade (1986-2006), despite lack
of jobs, the situation was much better than the previous decade. In 2006-2011,
changes in employment (DE) were positive and incremental; lack of jobs (DS) was
negative and decreasing.

o A
o 7 N\
Vi ./// / \}\
o / \
e 3 ¥

-2000

-4000

Decade

—4—DE —l—DS

Figure 4
The relationship of the lack of jobs and employment changes
in the labour market, Khaf, 1986-2011

Changes occurred in the context of employment and unemployment was laying
the groundwork for other developments and conditions has affected the develop-
ment of the city. One of the most critical cases in this connection was changes in the
labour force (DL), participation rates (DA) as well as natural changes in the labour
force (DN). Fig. 5 presents a detailed examination of this case and shows changes
in the labour force (DL) are more dependent on natural changes in the labour force
(DN) and DA and DL do not have noticeable relation with each other. We conclude
that changes in the labour force (DL) are more dependent on natural changes in the
labour force (DN) than on changes in participation rates (DA).

To determine the development of the city, clarifying the relationship among
lack of jobs (DS), natural changes in the labour force (DN) and changes in partic-
ipation rates (DA) will also be necessary. According to Fig. 6, in decades between
1986-1996 and 1996-2006 lack of jobs (DS) was positive and the city heavily faced
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Figure 5
The relationship between DL, DA and DN in 1986-2011 Khaf

with a shortage of jobs. In this period, natural changes in the labour force (DN)
had a positive and incremental process. Changes in participation rates (DA) were
positive in the first decade but negative and decreasing in 1996-2006.

In 2006-2011 lack of jobs (DS) and changes in participation rates (DA) were
negative and decreasing; there was a convergence to some extent between lack
of jobs and participation rate and natural changes in the labour force (DN) were

N
BT e U N
1 1986-1996 1996—%6\\ 2006-2011
Y

8 A\N
. \
AN

)

—o— Agriculture  —#—Industry —&— Service

Figure 6 Relationship among lack of jobs (DS), natural changes in the labour
force (DN) and changes in participation rates (DA) in 1986-2011
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also positive, but it decreased in comparison with previous decades. In these two
decades, changes in participation rates (DA) had more impacts on natural changes
in the labour force (DN) than lack of jobs (DS).

Analysis of the situation of economic sectors in Khaf

As mentioned earlier, one of the most important factors in the development of the
city is changes in the economic sectors. The fluctuations of economic sectors can
indicate the economic situation of the city. Fig. 7 shows that in the first decade, all
sectors had negative growth but this process reversed in the second decade. In
this period, the highest growth was related to the industrial sector with 1/9. In the
third decade, which is the worst decade in terms of economy, negative growth was
above five and its main reason was high negative growth of reference economy.

Table 3 The economic status of Khaf during 1976- 2011

Decade Khorasan Razavi Khaf
1986-1996 start end A start end
Agriculture 421095 43728 | 0.21 9680 9420 -0.24 -0.11  -0.14 -0.26

Industry 379696 470003 5230 5113 -0.24 -026 -0.29

Services 455039 592094 5515 5314 -0.25 -0.33 -0.37
1996-2006 start end A start end
Agriculture 437278 492279 | 0.14 9420 10311  -0.04 0.01 0.11 0.97

Industry 470003 537507 3113 10378 0.88 0.88 1.9

Services 592094 709718 5314 8331 042 036 092
2006-2011 start end A start end
Agriculture 492279 427227 |-5.65 10311 10825 0.05 0.18 -542 -5.47

B C  A+B+C |Average

Industry 537507 517170 1378 9160  0.07 -0.07 -5.65
Services 709718 783539 8331 11068 0.10 0.21 -1.78
Ave. Agr. -1.76 -0.07 0.02 -1.78
Ave. Ind. 023 018 -1.34
Ave. Ser. 009 08 -1.59

To determine the reasons for the city’s economic fluctuations, the mechanism
of win or lose changes in economic sectors in the whole city (C) also has to be indi-
cated. The importance of this indicator is that it reveals the situation of economic
sectors toward the situation of the whole country. According to Fig. 7 and Table 5,
it can be said that in the second and third decades (C) in agriculture and industry is
positive. In other words, in these two decades, industry and agriculture growth rate
were higher in the city than in the province. In the first decade, this process was
reversed and services part in all decades had negative growth except in the second

14 « Folia Geographica, Volume 62, No. 1, 5-20, (2020)
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Figure 7
Fluctuations in the local growth rate of three economic sectors (A+B+C)

decade and even in later decades especially in the third decade it experienced
high negative rate. This condition shows that this part of the city in comparison
to the province was not in good condition. The second decade is the only decade
in which all three economic parts of the city were above the same sectors at the
country level. In general, it can be said that the changes in the agricultural and
industrial sectors were more stable than the service part.

As mentioned earlier, in shift share method, winning or losing the state of
economic sectors is associated with their positive or negative characteristics (C).
Thus, regardless of a mixed or single loss of economic sectors, it is noted that ag-
riculture, industry and service sectors were economic losers during two decades.
This suggests that the condition of the industrial sector was undesirable during
all these decades, but the agriculture and services sectors had better conditions
during the same decade(Table 4).

Table 4 Losing or winning of economic sectors of Khaf during the five-decade census,
1986-2011

Frequency of decades regarding situations of economic sectors

Economic  Winner Mixed Loser Mixed Total (Winnerand Total (Loser and

Sector Winner Loser Mixed Winner) Mixed Loser)
Agriculture 1 1 0 1 2 1
Industry 0 1 1 1 1 2
Services 1 1 0 1 2 1

Folia Geographica, Volume 62, No. 1, 5-20, (2020) * 15
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Analysis of the development of Khaf

For analysis of the development of Khaf, labour market conditions and growth
rates of its economic sectors were analysed. For this purpose, two important var-
iables, including labour market conditions and growth rates of economic sectors,
were taken into consideration. With a blended looking at the conditions of two
variables, lack of jobs (DS) the average rate of growth of local economic sectors
variable (average of (A+B+C)), we can get a better picture of regional development
of the city in the census(Table. 5).

Table 5 Comparison of the development of Khaf during 1986-2011

Decade DS Medium Growth Description
1986-96 Lack -0.26 Negative growth during the three decade
1996-06 Lack 0.97 Positive growth in the first decade

No lack of jobs and positive growth

2006-11 Excess -5.47 during the decades

Overview of comparison of employment and immigration changes
in Khaf and Mashhad

In the beginning, during the recent three decades, the two variables of the labour
force (DE) and migration (M) are compared in Khaf and Mashhad. Fig. 8 shows the
demand for labour and migration in Khaf and Mashhad.

Table 6 Comparison of employment and Immigration changes in Khaf and Mashhad

Job application change Immigration
Decade
Khaf Mashhad Khaf Mashhad
1986-96 -1067 -2532 17610 309584
1996-06 8876 260983 -2562 -231450
2006-11 2087 339604 -1139 -12279

Table 6 presents, the trend of employment in the last three decades is com-
pletely different for Khaf and Mashhad (Fig. 8). In general, in the most census labour
force (DE) was positive and incremental and its rate was positive except in 1986-
1996. On this basis, two main results of this process are worth mentioning: Firsstly,
the amount of labour demand in Khaf is much less than in Mashhad. Actually, while
the highest demand for labour in Khaf is about 8876, this amount for Mashhad is
more than 339604 cases; and secondly, as Fig 9 shows, the speed of labour demand
rise in Mashhad is more than Khaf. In general, Khaf had a decreasing trend in 2006-
2011 in comparison to decade 1996-2006.
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Figure 8
Changes in employment in Khaf and Mashhad
Source: Census of the Statistical Center of Iran, 2012

As mentioned earlier, one of the variables, which is important in regional devel-
opment, is the issue of out-migration and in-migration (Fig. 9). For a more detailed
explanation of this situation, the comparison of changes of in-migration in Khaf
and Mashhad is employed.
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Figure 9
Migration in Khaf and Mashhad

Source: Statistical Centre of Iran, 2012
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ANALYSIS OF NATIONAL DEVELOPMENT USING
LABOUR MARKET MODEL: A CASE STUDY OF KHAF

During 1986-1996 both the cities had out-migration, and the tilt of these
changes was very high. Both cities in the second decade (1996-2006) had in-mi-
gration but with more growth in Mashhad and the third decade (2006-2011), the
in-migration of two cities was the same.

CONCLUSIONS

This study aimed to analyse the development of Khaf using the market model. To
this purpose, three factors of changes in the labour force, the natural supply of
labour and participation rate were used. The performed analysis revealed the fol-
lowing results:

First of all, in-migration in Khaf was dependent on surplus jobs in the region
and the results of labour market showed that this city didn’t have out-migration
in any periods except the first decade (1986-1996). As the study showed, changes
in the labour force (DL) of Khaf were more dependent on participation rate (DA)
than natural changes in the labour force (DN). The analysis of the lack of job in
the first and second decades also showed that this factor was more dependent on
participation rate (DA) than natural changes in labour force (DN). However, in the
third decade participation rate (DA) and natural changes in labour force (DN) had
the same rate in impact on lack of jobs. In two periods under review, the situation
of the local growth rate of the services sector was better than the growth rate of
the industrial sector, while the industrial sector had a better condition than agri-
cultural sector. Generally, the ultimate findings showed that the agricultural sector
had a worse situation than the services and industrial sectors. In the four-decade
census, services, industrial and agricultural sectors were economic winners in
1986-1996, 2006-2011, 2006-2011 respectively. In relation to the development, we
can say that good conditions were not observed in the first and second decades
(1986-1996, 1996-2006) due to lack of jobs, but the third decade (2006-2011) had
better conditions due to surplus jobs. In terms of economic sectors'rate of growth,
decades 1996-2006, 1986-1996 and 1996-2006 were in the highest and lowest
situation, respectively. Changes in the labour force (DL) in each of the last three
decades in Khaf were decreasing and positive. However, Mashhad as the provincial
capital in this period had very different conditions so that changes in the labour
force (DL) in this city were negative during 1986-1996 and positive as well as incre-
mental during 1996-2006 and 2006-2011. The assessment of the trend of migration
in Khaf and Mashhad showed that both cities had out-migration in the first decade
and in-migration in the second and third decades. However, the rate of in-migra-
tion in Mashhad was more than Khaf.
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Abstract

Tourism represents one of the sustainable alternatives with well-defined roles
and functions in the shaping and development of local economies and tourist
destination identity respectively. In this context, the transmitted information
plays a major part. In the present case, the study focused on the analysis of the
information delivered by the local actors from Bihor tourist destination in the
online environment. The website pages belonging to the main local actors were
analysed to quantify qualitatively and quantitatively the information from the
online environment as a premise for the development of Bihor tourist destination.
686 possible local actors were identified, 140 public actors and 546 private
activities whose sites were analyzed by the perspective regarding the information
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about tourist destinations in the studied area. The results have highlighted some
crucial aspects regarding the local actors'attributions concerning the information
typology in the process of construction and strengthening of the tourist
destination image.

Key words
Tourist information, tourist destination, local actors, online environment.

INTRODUCTION

Bihor Tourist Destination overlaps the administrative territory of the homonymous
county located in the west of Romania. Due to the relatively equal distribution on
all three relief units and the millennial past of this region, the tourist offer includes
a wide variety of attractions and ways to spend the free time. Through its historical
and cultural values, the city of Oradea is without a doubt the pearl of this tourist
destination, attracting the most tourists every year at the destination level. Among
the multitude of buildings and palaces built in the most diverse architectural styles,
the fortress from Oradea is individualized as a true emblem of the city; this is also
indicated by the fact that it is positioned in a place of honor on the city’s flag.

The fortress represents at the same time one of the defining elements for the
society, both at the Bihor County level and at the national-european one. This is
due to the geopolitical context in which they appeared and evolved and also from
the roles and functiones they performed over time (Botezat and Tomescu, 2016).
Among these, we can notice the political and military ones, of spiritual conver-
gence and identity assertion. The historiographic analysis of Oradea Fortress has
emphasized close links with the evolution of Oradea town, basically the fortress
has influenced the political, religious, social and economic state of Oradea and the
whole Bihor County respectively. Dating back to the 12 century, when the mon-
astery on the Crisul Repede bank, erected by the Hungarian king Ladislau I, was
fortified with stone walls (Borcea et al., 2007; Badiali et al., 2018) Oradea Fortress
has endured through centuries to this day by its major contributions to the local
community progress and well-being. It must be noticed that the local traditions
and military functions associated to Oradea Fortress were established on the basis
of another fortress situated in its immediate proximity, Biharea Fortress from the
2™ century.

Currently, Oradea Fortress has gone through a long renovation and preser-
vation process, getting back partly its glamour and grandeur from another time.
Although it does not perform its previous functions and attributions, it received
new gnoseological, cultural and touristic functions. These last ones represent the
objective of this present study.

Amid globalisation and the transition of the human society from an industrial
one to an informational one (Herman, 2012) based on knowledge, there is the
matter of information and its accuracy. Tourism, which claims to be more and more
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an economic branch in full expansion with real possibilities of local and sustain-
able development of tourist destination, cannot make a compromise (lanos et
al., 2012; Draghici et al., 2015; Herman et al., 2017, Herman et al., 2018b; Ilie et al.,
2017; Grecu et al,, 2019, Dehoorne et al., 2019). As an economic branch, tourism is
a cohesive human activity which capitalises on the specific assets of a given area in
a continuous exchange of substance, energy and information. Taking into consid-
eration the vast amount of tourist information available online (Xiang et al., 2015;
Nelson, 2014) and the fact that this represents an essential tool of everyday life, the
internet represents a qualitative and quantitative premise with a major impact on
the shaping, evolution and dynamic of the tourist destinations (Doolin et al., 2002;
Choi et al., 2007; Seabra et al., 2007; Dwivedi, 2009; Law et al., 2010; Matlovi¢ova
and Husarova, 2017; Lv and McCabe, 2020; Sun et al., 2020, Matlovi¢ova and
Sovicova 2010). In this situation, the existence of the Oradea Fortress, an important
element that makes up the cultural heritage (llies et al., 2016; llies et al., 2018a,
b; llies et al., 2019; Indrie et al., 2019) of Oradea and Bihor County, considerably
increases the attractiveness of this destination, making it viable for both cultural
tourism and leisure. The existent information concerns the destination by influenc-
ing the tourists’ decision-making process regarding the choice of the tourist desti-
nation (Jacobsen and Munar, 2012; Standing et al., 2014; Matlovicova et al., 2019,
Matlovicovéa and Kormanikova 2014) and each structural element separately, in our
case Oradea Fortress, as a representative element, generating tourist motivation
for Bihor destination.

In the light of informational society doubled by the perspective of informa-
tion dissemination online, there is the matter of information quantity and quality
(Krizman and Belullo, 2007; Vi¢i¢ and Sukljan, 2016; Kopmaz et al., 2019; Varelas,
2019). It is well-known the fact that the online, virtual space has gained significant
magnitude, and new perspectives to enlarge this space are foreseen in the future,
in which there is the risk to get lost, unless we have the required education, without
making the difference between reality and virtual space (Van den Bos and Nell,
2006). Moreover, amid transmitting a residual type of information (outdated and
sometimes incorrect) the potential tourists are faced with difficulties regarding the
perception of destinations they are going to travel to. Overcoming these difficul-
ties requires a good coordination of all the actors involved in the tourist promotion
process and the understanding of the necessity to respect the ‘copyright’ when
delivering information regarding an object, process or tourist act. The necessary
information to determine the tourist consumption must be qualitative, in optimal
quantity and from primary sources as much as possible. Primary sources are those
which deliver the information in close relation with the reality in the field, coming
from local, responsible actors involved in tourism (public and private) without suf-
fering any interpretations or alterations. To avoid the accumulation of residual type

Folia Geographica, Volume 62, No. 1, 21-34, (2020) * 23



ONLINE INFORMATION PREMISE IN THE DEVELOPMENT
OF BIHORTOURIST DESTINATION, ROMANIA

of information it is advisable to be only one responsible (transmitter, in this case
The Museum of Oradea), the rest of the actors focusing more on the relay function
of dissemination of primary information and not on that of issuing.

The basic researches are constituted in support of the decision-making assis-
tance, the results obtained have a special role in understanding the role of informa-
tion in developing a tourist destination. This type of analysis represents a dynamic
X-ray of a tourist attraction, realized by the actors directly involved in the promo-
tion and capitalization of the tourist destination. The importance of this analysis is
given by the increasingly important role of information in the online environment
in decision making.

METHODOLOGY
Study area
Bihor tourist destination comprising eight areas of maximum concentration of

resources and tourist infrastrucure (Oradea, Baile Felix, Padurea Craiului, Stana de
Vale, Padis, Vartop, Crisurilor Plain, lerului Valley and Barcdului Valley), overlaps the
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Figure 1
Physico-geographical location of Oradea fortress
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homonymous territorial administrative unit being located in the north-west of Ro-
mania (Herman et al.,, 2019, Herman et al., 2017). Morphologically, it is represented
by three major units of relief (Western Plain, Western Hills and Apuseni Mountains),
whereas hydrographically, it overlaps the hydrographic basin of Crisul Repede Riv-
er, left tributary of Tisa River (Figure 1).

The favourable physico-geographical features contributed to the humanisation
of this area from time immemorial. Located at the contact of great empires, the
history of this land is closely linked to that of Biharea and Oradea fortresses, and
the central European space in which they functioned (Herman et al., 2016, Herman
et al.,, 2018b).

Data analysis

Methodologically, the present study aims to identify the manner and extent to
which this gem, Oradea Fortress, is promoted touristically online as an informa-
tional part corresponding to the websites of the main actors from Bihor tourist
destination. As a result of the analysis of the above mentioned area, regarding the
existence of local actors with roles, functions and attributions in the tourist pro-
motion, were identified 686 possible local actors, 140 public actors (Bihor County
Council, 101 town halls representing the territorial administrative units, 13 tourist
information and promotion centers and 25 museums and collections) and 546 pri-
vate actors (56 tourism agencies, 459 tourist units with accommodation functions
and 31 NGOs) (Table 1). Therefore, the present study targeted the analysis of each
actor’s websites (366 web pages) separately (excepting the actors that do not have
a web page) from november to december 2019, to identify the quantity (existence
of information) and quality of information (presenting the objective, timetable,
charged fee and the link to the primary source of this information, to the issuer)
regarding Oradea Fortress as a tourist attraction with cultural identity.

For each type of information (regarding the existence, presentation, timeta-
ble, fee and link) was given a score equal to 1 so that each actor could cumulate
a total of 5 points. Considering the fact that the primary information starts from
a unique source (issuer The Museum of Oradea) in the process of quantification
of the information delivered by the other local actors with relay functions, it was
given the maximum score (5 points, major role) by the mere recording of the
analysed attraction and the redistribution of the potential virtual visitors towards
the main source of information, The Museum of Oradea respectively. Based on the
maximum acquired score (5 points for each actor) it was established a value scale
regarding their role in the promotion of Oradea Fortress, as follows: 1 - very small
role; 2 — small role; 3 — average role; 4 - big role; 5 — very big role.
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RESULTS AND DISCUSSIONS

The Museum of Oradea located in Oradea Fortress, nr. 39 - 41, Emanuil Gojdu
Square, is the source institution, the main issuer regarding the primary informa-
tion concerning the analysed tourist attraction. The information of tourist interest
delivered by websites is complete and well-structured targeting the location, the
presentation of the attraction and the possibilities of carrying out the tourist act
(timetable and charged fees).

As a result of the analysis of Bihor tourist destination, there were identified 686
local actors that could be involved in the tourist promotion process (546 actors
from the private sector and 140 actors from the public sector) out of which only
366 benefit from web pages (127 public actors and 239 private actors) (table 1).

Table 1 Consulted local actors involved in the process of promotion and capitalisation

Number of Number of Units that
Type Local actors local actors
local actors . promote
with web page
Public Museums and collections 25 (3,7%) 12 (3,2%) 1(2,3%)
actors Bihor County Council 1(0,1%) 1(0,2%) 1(2,3%)
140 Local Town Halls 101 (14.7%) 101 (27.6%) 1(2,3%)
127

Tourist Information o 0 0
> and Promotion Centers 130.9%) 13(36%) 2 (6%)

Private Tourism agencies 56 (8,2%) 56 (15,3%) 2 (4,6%)
actors
546
239

38 NGOs 31 (4.5%) 20 (5.5%) 6 (14%)

Total
686
366

43

Tourist units with

0, 0 0,
accommodation functions 459 (66.9%) 163 (44.6%) 30(69,9%)

Total 686 (100%) 366 (100%) 43 (100%)

The analysis of each actor’s web pages separately has highlighted the fact that
only 43 (12%) of the consulted actors (by the websites analysis method) contributes
to the collective effort to promote Oradea Fortress regarded as a tourist attraction
with cutural identity with roles and functions in the generation of tourist motiva-
tion on the one hand and in the increase of the duration and diversity of tourist act
on the other hand. Of the total of actors that are concerned with the promotion of
the establishment, 38 (88%) belong to the private sector while only 5 (12%) units
come from the public sector (Table 1, 2, Figure 2). Moreover, the analysis of the
ratio between the proportion of the cosulted actors (have web pages) and those
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Figure 2
Conceptual model of the proportion of local actors in the tourist promotion

involved in the tourist promotion of the fortress, emphasises the superiority of the
private actors (15,8%), in relation to the public sector (3,9%) (Table 1, Figure 2).

The quantification of the information obtained following the consultation
of the local actors’ websites targeted the following typical categories related to
quality regarding tourism and tourist activity: location, presentation, timetable,
charged fees and the link to the primary source of this information.

The location is an essential aspect that the prospective tourists have in mind
both before and during the tourist act; recent studies in the field (Xiang et al.,
2015; Jacobsen and Munar, 2012) indicate the tourists’ propensity to draw up an
itinerary of the trip based on existent information. They seek the location of the
tourist attractions at a general level and also in relation to an element of reference
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(accommodation unit, the route they are going to take, the tourist attractions they
intend to visit etc.).

The online presentation of the information about the tourist attraction involves
a great responsibility, the decision of coming to Bihor destination and the tour-
ist's satisfaction with the tourist product depending on the way in which this is done.
The responsibility of the dissemination of the general details regarding the main
characteristics of the fortress is taken by only 15 actors (35%) of the total of 43 that
take into account the promotion of the establishment (Table 1, 2).

The information regarding the timetable for visiting the analysed attraction and
the charged fee is the responsibility of the Museum of Oradea. It is essential for the
growth of the tourist satisfaction. Being characterized by an increase dynamic sus-
ceptible at the same time to changes occurring over time, it is recommended that
this information should be delivered only by the issuer (The Museum of Oradea), the
rest of the actors having the mission to address it, becoming informational relays.

The analysis of the relay function (link) was identified at 8 local actors (19% of
the actors that have web pages), 4 private actors and 4 public actors (Table 2).

Table 2 Interpretation of the data in a comparative summary of the rooms

35155,
> > cs|l =] 2
= = gwl2%| 2 o
e Zs S2IGR| E|* |7 |a| =
° ° S| g F
Folg+*
Museum.s and The Museum of Oradea 1 1 1 1 1 5 | very big
collections
% Bihor Cognty Bihor County Council 1 1 1 1 1 5 | very big
5 Council
_S Local Town Halls Oradea Town Hall 1 1 1 1 1 5 | very big
§ Tourism The Fortress Center 1 1 1 1 1 5 | very big
Information
and Promotion Alesd Centre 1 0 0| 01| 0| 1 |verysmall
Centers
Atrium Hotel 1 0 0[O0 | 0| 1 [verysmall
Avalon Renting Rooms 1 0 0| 01| 0| 1 |verysmall
Bulevard Hotel 1 0 0| 01| 0| 1 |verysmall
£ Caro Hotel 1 0 [0 ] 0] 0] 1 |verysmall
2
® | Accommodation Continental Forum Hotel 1 1 0o|0f|o0]|2 small
[ .
§ units Eclipse Renting Rooms 1 0 o|lo]|o very small
& Hanul Cappsha Villa 1 1 1 1 1 5 | very big
Imperial Rooms Renting Rooms | 1 0 0| 01| 0| 1 |verysmall
Junior Hostel 1 0 0| 01| 0| 1 |verysmall
Lyra Hotel 1 1 1 1 1 5 | very big
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Panoramis Residence Villa 1 0 00| 0| 1 |verysmall
Phoenix Guesthouse 1 0 0| 01| 0| 1 |verysmall
Qiu Hme';;%‘;mss Renting 1 1o ]o|o|o|1 |verysmal
Recidency Guesthouse 1 0 0|0 |0 | 1 |verysmall
Casa Stoica Guesthouse 1 0 0| 01| 0| 1 |verysmall
Magic Guesthouse 1 0 0| 01| 0| 1 |verysmall
Empire Guesthouse 1 0 0[O0 ]| 0| 1 |verysmall
Ami Hotel 1 0 0| 01| 0| 1 |verysmall
Vital Hotel 1 0 0| 01| 0| 1 |verysmall
Accon:r:iﬁsdation Carmena Camping 1 0 o[0{|O 1 |very small
Carmena Guesthouse 1 0 0] 01| 0| 1 |verysmall
Carmena Renting Rooms 1 0 0| 01| 0| 1 |verysmall
Casa Alma Renting Rooms 1 0 0[O0 0| 1 |verysmall
Casa Veronica Guesthouse 1 0 0| 01| 0| 1 |verysmall
4 Lotus Therm Hotel 1 1 o|0f|o0]|2 small
‘§ Miorita Guesthouse 1 0 0| 0| 0| 1 |verysmall
% Nikolas Guesthouse 1 1 o0 0] 2 small
3_2. Veronica 1 Guesthouse 1 0 0| 01| 0| 1 |verysmall
Casa Porojan Guesthouse 1 1 1 0 | 0| 3 | average
Beverly Hills Guesthouse 1 0 0| 01| 0| 1 |verysmall
Tourism Eximtur 1 0 0| 01| 0| 1 |verysmall
agencies ChristianTours 1 1T lo]|ofo0o | 2] smal
The Foundation for the
Protection of Historic 1 1 1 1 1 5 | very big
Monuments from Bihor County
The Association for the
Promotion of Tourism in Oradea| 1 1 00|02 small
and the Region - APTOR
NGOs Astroclub Mgridian 0 1 1 ololol2 small
Association
Varadinum Foundation 1 1 00| 0|2 small
The Cultural Foundation the
International Theatre Festival 1 0 0|0 ]| 0| 1 |verysmall
Oradea
Aiesec Association Oradea 1 1 1 1 1 5 | very big
Total 43 16 | 9 | 8 | 8 | 84 |verysmall

Based on the information obtained following the consultation of the local
actors’ websites from Bihor tourist destination that promote Oradea Fortress
(43 actors) an assessment of their role was performed particularly (for each actor
separately) and generally (overall and on types of actors) according to the method-
ology developed in the current study.
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The analysis of the local actors (with web pages) in the tourist promotion of
Oradea Fortress highlights their weak implication. This comes from the proportion
of local actors and their role taken in the promotion of Oradea Fortress: very small
63%); very big (19%); small (16%); average (2%) and big (0%) (Figure 3).

Hvery big mbig maverage

19%

small  very small

Figure 3
The proportion of local actors according to their role

in the promotion of Oradea Fortress

If most of the actors concerned with the promotion of the facility come from
the private sector, the analysis of the local actors based on typical categories
highlights the ones belonging to the public sector. Thus, the public actors play an
important part in the promotion of Oradea Fortress while the private ones play
a very small to small part (Table 3).

Table 3 The role of the local actors involved in the promotion of Oradea Fortress

Local actors Type Score Numl?er Average Role
of units score
Museums and collections 5 1 5 very big
PUbI'Z ;ctors Bihor County Council 5 1 5 very big
b;g Local Town Halls 5 1 5 very big
Tourist Information and 6 ) 3 average
Promotion Centers 9
Tourism agencies 3 2 1,5 very small to small
AR Tourist units with
1,6 (very small . . 43 30 14 very small
accommodation functions
to small)
NGOs 17 6 2,8 small to average
Total
1,9 (very small Total 84 43 1,9 very small to small
to small)

30 ¢ Folia Geographica, Volume 62, No. 1, 21-34, (2020)




Grigore Vasile HERMAN, Vasile GRAMA, Sedou Mukthar SONKO, Emilia BOC,
Diana BAICAN, Lavinia Daiana GARAI, Lucian BLAGA, loana JOSAN, Tudor CACIORA,
Karina Andreea GRUIA, Alexandra GRECU, Daniel PEPTENATU

In order to complete the global picture regarding the local actors’ role in the
promotion of Oradea Fortress (very small to small role), as a defining element for
Bihor tourist destination, the information obtained was corroborated with the total
number of local actors (with and without web pages). The obtained results dimin-
ished considerably the local actors’role at general level by the growth in the number
of actors that do not promote Oradea Fortress tourist attraction in any way.

CONCLUSIONS

The information is an essential component in the tourist promotion process, on
the way it is conceived, transmitted and received depending the decision of tourist
purchase and consumption. Therefore, it is a major collective responsibility that
should be assumed by all local actors. Nevertheless, from the analysis of the tourist
information regarding Oradea Fortress from Bihor destination by the local actors
(686 actors) in the online environment using their own web page (366 pages), it
emerges the very small role played by them in the promotion of the mentioned
attraction as part of Bihor tourist destination.

From the analysis of the 43 local actors on typical categories, a better situation
could be considered regarding the public actors in relation to the private ones
(Table 3). Nevertheless, from the analysis of each actor it is noticeable the existence
of eight actors with very big role, four from the private sector and four from the
public one.

Through the proposed methodology and the results obtained, the study con-
tributes to the development of the methodologies established in the integrated
development of the local economies with a dominant tourist function (Botezat and
Tomescu, 2016)

Therefore, it is evident that the effort to promote Oradea Fortress as part of
Bihor tourist destination by the local actors is insignificant and requires the quanti-
tative (number of actors) and qualitative (type of information) involvement regard-
ing the information conception and distribution through web pages and more.
Other actors have contributed to the tourist promotion of Oradea Fortress through
social and media networks with major impact in the decision-making process of
travelling to Bihor tourist destination.
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Abstract

The European Union is aware of the importance of agriculture for rural economy
and this is the reason why the EU decided to support this sector by means of
rural development programmes. The objective of this paper was to compare the
support of the development of multifunctional agriculture in Slovakia by the
measures of the Rural Development Programme of the Slovak Republic 2007-
2013 and the Rural Development Programme of the Slovak Republic 2014-2020
focussing on agricultural diversification. In the elaboration of the paper we used
statistical data and information from the databases of the Agricultural Paying
Agency and the National Rural Development Network. The data were analysed
at the NUTS 3 (regions) and LAU 1 (districts) level of Slovakia. The main indicators
under review were the number of applicants for the non-repayable financial
contribution, the number of approved and completed projects and the number
of entities, which implemented the projects. In the study we also focussed on
financial indicators - the overall sum of the approved and granted contribution
for the monitored measure, the share of the approved and granted contribution
from the EU, the share of the approved and granted contribution in the overall
contribution for the SR, the average number of the approved and completed
projects in the individual programming periods and the average amount of granted
contribution per completed project. The intensity of diversification support at the
level of regions was examined on the basis of the granted contribution
allocated to agricultural land. In the first programming period between 2007
and 2013 diversification was promoted in support measure 3. 1. In the year 2013
the Agricultural Paying Agency recorded in this measure 239 approved projects.
The support of diversification into non-agricultural activities was in the second
programming period 2014-2020 included in Submeasure 6. 4. In the year 2018 it
was 173 projects that were approved. In the following years 2019 and 2020 more
agricultural entities are likely to participate in the call under the current Rural
Development Programme of the Slovak Republic 2014-2020 and diversify their
production into non-agricultural activities. The Common Agricultural Policy of the
European Union awards subsidies for measures promoting diversification in form
of rural development programmes. The measures aim at improving the quality of
life of rural population and the support of rural economy.
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INTRODUCTION

In recent years a change has been seen in the traditional understanding of agricul-
ture in connection with its transformation to multifunctional agriculture. The weak-
ening relationship between agriculture and the rural areas is being explained by
the transition from production agriculture to post-production (multifunctional) ag-
riculture (Véznik et al. 2013). The changes in agriculture are motivated by the cur-
rent form of the Common Agricultural Policy, which desists from providing funding
to production and favours environmental protection, creation and maintenance of
the landscape, food safety and good conditions for breeding farm animals (Ward
et al. 2008). The support of diversification into non-agricultural activities is a part
of this transformation of agriculture and at the same time it is one of the goals of
the European agricultural policy, whose objective is also to keep the farmers in the
rural regions (Tothova and Fila, 2014).

The measures focussing on diversification and thus fostering the multifunction-
ality of agriculture are becoming a part of agricultural policies across the globe and
the European Union (EU) is not an exception herein. The EU is aware of the impor-
tance of the primary sector when it comes to achieving food safety and levelling
regional disparities. Many Slovak farmers face problems due to i.a. low prices of
agricultural commodities, their sale and an instable market. For the farmers diversi-
fication presents a wide range of options how to extend their primary production
orientation by other the so called non-agricultural activities and thus find a suitable
solution for stabilizing their income. The support of development of multifunction-
al agriculture is being implemented also in form of the measures under the Rural
Development Programmes. By implementing new non-agricultural activities the
agricultural entities diversify their production and thus contribute to the develop-
ment of multifunctional agriculture in Slovakia. The activities in multifunctional
agriculture add to preserving the environment, sustainable development and the
development of rural areas. Czimbalmos et al. (2013) share a similar view when
considering the increase in the degree of farm diversification and expanding the
European model of multifunctional agriculture as the best solution to the current
crisis in agriculture.

The objective of this paper was to compare the support of development of
multifunctional agriculture in Slovakia by means of the measures under the Rural
Development Programme of the Slovak Republic 2007-2013 and the Rural Devel-
opment Programme of the Slovak Republic 2014-2020 focussing on diversification
in agriculture.
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THEORETICAL FRAMEWORK

Nowadays many farmers in Europe have difficulties gaining sufficient income from
agriculture to cover their costs of living especially due to the complicated econom-
ic context, in which the prices of the principal agricultural crops are decreasing and
the agrarian market prices are highly volatile. For many of them diversification into
other non-agricultural activities (the European Parliament, 2016) presents a way of
how to stabilize or increase their income. Diversification includes entrepreneurial
activities that are carried out in the enterprise, which depend on agricultural land
and capital activities of the enterprise (Maye et al. 2009). Diversification in agricul-
ture is a key factor when it comes to achieving food safety and increasing employ-
ment in rural areas. It has an impact on both sides - the wider society but also the
farmer, to whom it secures higher revenues and other entrepreneurial activities on
his land. At present the rural areas hardly create any new jobs and the interest of
young people to work in agriculture is very low. It is the non-agricultural activities
of agricultural entities that open opportunities for creating new jobs. Spi¢ka and
Pickova (2007) state that diversification developed in the EU states between the
years 2003-2005. As to the further gainful activities of the farmers the most com-
mon non-agricultural activities in the EU are the processing of agricultural prod-
ucts, food production, agrotourism and contract work. Also according to Arru et
al. (2019) the recreational functions rank among the most important procedures
for increasing the farmers’ revenues and fostering the sustainability of rural areas.
For Schope (2011) diversification is the fundamental sign heralding the change in
the structure of agriculture. In practice for the agrarian sector it implies the crea-
tion of new branches, which can no longer be assigned to the original agricultural
production, however they are dependent on the traditional sources of an agricul-
tural enterprise. At present it is not easy to make agriculture thrive. The owners and
managers engaged in the agricultural sector are therefore increasingly compelled
to face challenges when it comes to searching for new and more stable sources
of revenues. Applying the diversification strategy is one of the options how to im-
prove the present situation. The more so as this strategy provides an important
tool for enhancing the quality of rural infrastructure and creating new job oppor-
tunities in unconventional sectors and thus leads to reducing employment in the
agricultural sector (Huml et al. 2011).

According to Tothové and Fila (2014) diversification shall help agricultural
entities extend their range of products, increase competitiveness and simultane-
ously obtain funding for further development of the entity. The farmers are consid-
ering what form of diversification to use, whether to stay in the agricultural sector
and widen the existing production programme or try to diversify into non-agri-
cultural activities. Hron et al. (2008) stress the importance of diversification for
bolstering the competitiveness of small and medium-sized agricultural entities.
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While the share of agriculture, forestry and fishing in the rural economies has
gone down the importance of diversification has grown and its activities have been
intensified (Boncinelli et al. 2018). The importance of diversification as a means
of mitigating risks in agriculture is highlighted by Villa et al. (2019). According to
Feliciano (2019) the diversification of the cultivated crops in terms of cost presents
one of the most efficient methods how to reduce the instability of farm income.
From the environmental viewpoint diversification of crops can stabilize the eco-
system through increasing biodiversity (Lancaster and Torres, 2019, Boltiziar et al.
2016). Those farmers who currently make use of more heterogeneous crop rotation
are more likely to use crop rotation as a strategy for adapting to climatic changes
(Roesch-McNally et al. 2018). Kotodziejczak and Kossowski (2011) claim that diver-
sification of agricultural systems under the impact of the factors arising from the
EU Common Agricultural Policy positively affects the agriculture in Poland, which
is adapting to natural conditions.

Diversification in agriculture has a positive impact on creating new work places
in rural areas and it can thus solve the problem of high rural unemployment. It
focusses on the support of developing new forms of business, which present an
alternative to agriculture. In comparison with the other EU states the structure of
diversification in the production of agricultural entities in the context of Slovakia
is insufficiently developed. The agrarian sector in the EU is characterized by a sig-
nificant degree of diversification of its activities. More than 30% of farmers in the
EU carry out another gainful activity beside their primary focus on agriculture
(European Commission 2018).

DATA AND METHODS

An important driving force for rural development in Slovakia is the implementa-
tion of the measures under the Slovak Republic Rural Development Programmes
(SR RDP). The Rural Development Programme is a programming document, which
in particular deals with the absorption of funding from the European Agricultural
Fund for Rural Development. This fund aims at supporting the European rural de-
velopment policy and this is why it is used for funding all the rural development
programmes in the EU Member States. For the purposes of our analysis we used
the two most recent programmes orientated at rural development: the SR RDV
2007-2013 Axis 3: Quality of life in rural areas and diversification of rural econo-
my, Measure 3.1: Diversification into non-agricultural activities (code 311) and the
SR RDV 2014-2020, Measure 6: Supporting farm and business development and
Submeasure 6.4: Investments in creation and development of non-agricultural ac-
tivities.

The information sources for elaborating this paper were the internal materials
and the data of the Agricultural Paying Agency (APA) and the National Rural De-
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velopment Network. The data were analysed at the NUTS 3 (regions) and LAU 1
(districts) levels of Slovakia. We applied the ArcView programme for statistical data
processing and cartographic visualization of the results.

In the study the following analytical instruments were used: basic processing of
the statistical data set and its subsequent analysis, methods of thematic cartogra-
phy, comparative data analysis, comparison of indicators at the level of regions of
Slovakia (LAU 1 and NUTS 3) as well as deduction and synthesis of the knowledge
obtained.

In order to compare the implementation of the measures related to the
diversi-fication of agriculture under the Slovak Republic Rural Development
Programmes 2007-2013 and 2014-2020 we monitored the following indicators:
the number of applicants for the non-repayable financial contribution, the
number of approved and completed projects and the number of entities that
implemented the projects. The next indicators used for the SR were the overall
sum of the approved and granted contribution for the monitored measure
and the share of the approved and granted contribution from the EU. At the
NUTS 3 level we calculated the share of the approved and granted contribution in
the overall contribution in the SR, the share of the approved and granted
contribution from the EU. We also determined the average amount of approved
and completed projects in both programming periods and the average
amount of the granted contribution per completed project. We examined
the support of diversification at the level of regions on the basis of the granted
contribution allocated to agricultural land.

RESULTS AND DISCUSSION

One of the possibilities how to promote entrepreneurial activities in rural areas is
to invest in diversification in agriculture. In many countries around the world the
public can more frequently encounter cases, in which entrepreneurship in rural
areas is being diversified into a wider range of economic activities. This results in
creating a higher degree of economic diversity and sustainable rural areas. The
organisations and measures focussing on the strategy of diversification count on
added value for rural economy and on the sustainability of the whole agrarian sec-
tor. The key task of the agrarian sector has always been to provide food to the wor-
Id’s population and thus to ensure food safety.

Rural Development Programme of the Slovak Republic 2007-2013

The necessity to support diversification in agriculture arises from the experience
with implementing the pre-accession instrument SAPARD, the Sectoral Operatio-
nal Programme Agriculture and Rural Development 2004-2006 and the Rural Deve-
lopment Plan of the Slovak Republic 2004-2006. According to A. Zverkova and M.
Zverkova (2013) the rural development programmes in a significant way influence
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the current trend of development and formation of rural landscape, which is pre-
vailingly used for agricultural purposes. Within the framework of the SR RDP 2007-
2013 the allocated amount was EUR 1969418 078. The programme was approved
by the Slovak government on 21 March 2007. The priorities of the programme re-
flect the principal goals of the EU Common Agricultural Policy.

For the purposes of the content of this paper Axis 3 is of particular importance:
Quality of life in rural areas and diversification of rural economy, which falls under
the priority orientated at creating new jobs in rural areas. The selected Measure 3.1
Diversification into non-agricultural activities initially gives reasons for supporting
the strengths such as for example the natural, recreational and tourism potential of
rural areas. As to the weaknesses it is the decreasing employment in the agrarian
sector and the departure of young people from rural areas to bigger towns due to
higher earnings and better job opportunities. The diversification of rural economy
thus presents a solution to preserving and improving the conditions and oppor-
tunities for the rural population. The creation of new work places and the devel-
opment of business activities can give the rural population an opportunity to get
engaged in not only agricultural production. The objective of Measure 3.1 is the
support of new and existing forms of enterprise, which will use these possibilities
and provide an alternative to employment in agriculture and thus contribute to
a well-balanced rural and regional development. The main areas of diversifica-
tion are: investments in recreational and accommodation facilities, agricultural
building reutilisation in agrotourism, investments in manufacturing and selling
facilities for non-agricultural products and investments in complexes serving for
the development of recreational and relaxation activities (Ministry of Agriculture
and Rural Development, 2007). Ociepa-Kubicka and Pachura (2015) emphasize the
important role of EU funding when it comes to supporting tourism as a form of
economic activity in rural areas.

When comparing the number of applicants for the non-repayable financial
contribution (AfNRFC) from Measure 311 at the beginning of the programming
period in the year 2008 and at the end of the year 2013 we come to the conclusion
that the number increased by more than twenty times. In the year 2008 within the
first call in the Slovak Republic 271 applications were filed, while the most came
from the Banska Bystrica (62), Nitra (42) and Kosice (38) Regions. In the second
round of the call 538 projects were accepted. The most AfNRFC were recorded in
the above-mentioned regions, Banska Bystrica (178), Nitra (131) and Kosice (110).
The Agricultural Paying Agency (APA) subsequently shortlisted the applicants
and excluded projects, which had failed to meet the necessary criteria for being
granted the support. In the year 2008 in the Slovak Republic only 10 projects were
approved (3 projects in the Trnava and 2 in the Nitra Regions and the other regions
had 1 project apiece). In the year 2010 it was 54 projects and in the year 2013 the
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APA recorded 239 approved projects. 45 and more projects were approved in the
Banska Bystrica and Nitra Regions. More than 30 projects in the Pre3ov, Trnava and
Kosice Regions, while only 1 project was approved in the Bratislava Region. The
average success rate of the AfNRFC within both calls exceeded 30%. The largest
amount of completed projects and the highest value of the granted contribution
were recorded in the years 2010 and 2013, at the end of the programming period.

In the year 2008 the overall sum of the approved contribution for diversification
of agricultural production in the SR amounted to EUR 12266 071, while the share
of EU funding presented 74.4%. When comparing the Slovak regions the highest
share of the approved contribution amounting to 36.7% was seen in the Trnava
Region. The second highest share (15.7%) was recorded in the Nitra Region. In the
year 2008 at the beginning of the programming period no project had been yet
completed. In the year 2013 at the end of the programming period the overall sum
of the approved contribution in the SR exceeded the amount of EUR 107924531
and the EU co-funding share was higher (75.9%). When it comes to implement-
ing the measures supporting diversification into non-agricultural activities there
are considerable differences among the regions of Slovakia. The most successful
regions according to the indicator — share of the approved contribution — were
the Banska Bystrica (20.1%), Nitra (18.9%) and Trnava (18.2%) Regions. It is regions,
which are the most used for agricultural production. Especially the Nitra and
Banska Bystrica Regions are characterized by the highest share of agricultural land
when compared with the other regions of Slovakia (NR - 22%, BB - 16%). Both these
regions have the highest share of farms in agriculture (NR - 18%, BB -19%) and also
the highest employment rate in agriculture (NR - 18%, BB - 14%).

In the year 2013 within the scope of the monitored measure 101 projects in
Slovakia were completed, while the granted financial contribution amounted to
EUR 51544171 and the share of EU funding presented 74,9%. The average value
of the granted contribution per completed project amounted to EUR 510338. The
largest number of projects was completed in the Trnava (23) and Nitra (22) Regions.
Into these regions the biggest volume of the granted funding was allocated
amounting to approximately 20%. The funding of the EU supporting projects in the
regions of Slovakia amounted to approximately 75%. The regions with the lowest
total granted contribution, the Kosice and Trencin Regions, were granted more
than EUR 600 000 per completed project. It is regions with the lowest number of
com-pleted projects. The Trnava Region was granted the highest amount of
funding from among the Slovak regions, EUR 11 933 194 and a completed project
was awarded EUR 518 839. The Trnava Region together with the Trencin Region
recorded the highest intensity of support for the granted contribution for
agricultural land (approx. EUR 4500 per 100 hectares of agricultural land). The
higher values of this indicator were seen mainly in the regions situated in Western
Slovakia.
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The highest project success rate according to the indicator average number of
approved projects in the 2007-2013 programming period was seen in the Nitra (27
projects), Banska Bystrica (22 projects) and Trnava (21 projects) Regions. The afore-
mentioned regions also had the highest average number of completed
projects (Nitra, Trnava - 10, Banska Bystrica - 6).

Based on the database of the National Rural Development Network (NRDN),
which includes organisations and administrative bodies participating in rural de-
velopment a map by regions of Slovakia was created, which shows the number of
entities, which implemented projects under the SR RDP 2007-2013 (Fig. 1).

The majority of entities with completed projects were situated in the south-
west, south and southeast of Slovakia, in the districts that are the most used
for agricultural purposes. It is particularly the districts of the Nitra Region, e.g.
Komarno, Nové Zamky, Nitra, the districts in the KoSice Region, e.g. Trebisov
and the Kosice-okolie district and the districts in the Banska Bystrica Region,
Rimavskd Sobota and Lu¢enec. According to internal materials of APA more than
70% of the projects dealing with support of diversification of production dealt
with the tourism sector. It was investments into recreational and accommodation
facilities, primarily focussing on renovation, modernisation, construction and ex-
panding the capacities of tourism facilities in rural municipalities or reutilisation
of agricultural buildings as agrotourism facilities. These were followed by invest-
ments into facilities that manufacture and sell non-agricultural production. About
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Figure 1
Number of entities implementing projects within the RDP 2007-2013
by districts of Slovakia
Source: APA Regional Office and the National Rural Development Network Nitra
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Source: Agricultural Paying Agency (APA) in Nitra, 2019
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10% were projects dealing with the generation of renewable energy, specifically
the construction of biogas plants.

As to the prevalent type of the beneficiary of the non-repayable financial contri-
bution from the viewpoint of legal form it was limited liability companies followed
by natural persons - self-employed farmers and cooperatives (Fig. 2). Legal persons
presented more than 70%.

In Poland Wojewodzka-Wiewiorska (2019) also dealt with the implementation
of the Rural Development Programme 2007-2013 within the framework of Axis 3,
whose measure aims at diversification into non-agricultural activities. The author
observed regional differences in the allocation of funding for diversification in rural
economy. The support within the RDV enabled the creation of several work places,
especially in the area of services for agriculture and forestry.

The interest of agricultural entities for other gainful activities is increasing in
proportion to the size of the land farmed by the entity and its economic strength.
The diversification activities on the farms of legal persons, which in terms of size
of the farmed land belong to bigger entities, are more extended compared to the
farms of registered natural persons (Buchta a Federic¢ova, 2010). In general also in
the Czech Republic the enterprises of legal persons are more active in diversifica-
tion, while the enterprises of natural persons usually tend to be more specialized
(Eretovd and Jancédk, 2017). The size of the entity also affects the type of diversi-
fication. Large entities prefer rural tourism and adding value to their products.

—— Regional boundary

— State border

Recipient
Number of realized projects [ Limited liability company
0 20 40 60 80 10& 44 [ Joint stock company
— e w—m
22 [ cooperative
Source: Agricultural Paying Agency (APA) in Nitra, 2019 7
< ¥ing Agency (APA) |:| Natural person

Figure 2
Structure of entities according to legal form with an implemented project within
the RDP 2007-2013 by regions of Slovakia

Source: APA Regional Office and the National Rural Development Network Nitra
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They dispose of a larger land area a part of which can be utilized for recreation
or they have dispensable buildings that could be used for accommodating guests
(Boncinelli et al. 2018). On the other hand, Hron et al. (2007) stress that it is only
successful businessmen, who are typically also successful in implementing the
diversification strategy. Those enterprises that have not succeeded in agrarian pro-
duction cannot succeed in implementing the measure either as diversification per
se does not present any universal guarantees of success.

From the point of view of the amount of the provided funding more funding
was granted to trading companies, which are to a greater extent able to co-finance
projects and thus meet the necessary preconditions for applying for more funding
from the APA without facing any existential risk. As to the most frequent form of
part-financing the projects the enterprises used a bank credit or a bank credit in
combination with own finances. These enterprises in general if they show stability
are favoured when applying for a bank credit. This is the reason why they could
implement bigger and more demanding projects in contrast to natural persons
(Bohatova, 2015).

Rural Development Programme of the Slovak Republic 2014-2020

The Rural Development Programme was approved by the European Commission
on 13 February 2015. Its main objectives are competitiveness of agriculture, food
industry and forestry, sustainable use of natural resources, measures in the area of
climatic changes and finally a well-balanced spatial development of rural econo-
my. The support from the EU encourages the creation of new jobs, competitiveness
and supports animal production and specialized crop production. For the project
support EUR 1008 742 740 were allocated.

For the content of this study Measure 6 is important: Supporting farm and
business development and Submeasure 6.4: Investments in creation and develop-
ment of non-agricultural activities. The submeasure is a response to the need to
maintain employment and creating new jobs in rural areas, including the support
of income diversification in the area of agriculture, aquaculture and forestry.
A varied development of business activities in rural areas will create new job op-
portunities for the unemployed and particularly for the young people, which will
translate into economic growth, stabilization, strengthening rural economy and
generating new jobs.

The SR RDP 2014-2020 describes the types of activities that will be support-
ed. Diversification of rural economy will be concentrated into areas focussing on
exploiting the potential for developing tourism and agrotourism (recreational
and relaxation activities), providing services for the target group kids, seniors and
persons with reduced mobility, processing and marketing products outside agri-
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culture and food industry including complementary production and services of
non-agricultural character (Ministry of Agriculture and Rural Development, 2014).

In the first two years of the SR RDP 2014-2020 Measure 3.1 from the previous
programming period was finishing. This is why the years 2014 and 2015 saw an
increased amount of applicants for the non-repayable financial contribution,
a higher number of approved projects and completed projects. This resulted in
a higher level of the granted contribution. In the year 2015 for instance 809 ap-
plicants were recorded, 209 projects were approved and 209 project were com-
pleted with a granted contribution of EUR 91 705 637. The most successful regions
from the viewpoint of the number of completed projects and the share of the
granted contribution were the Banska Bystrica (40.2%), Nitra (39.2%) and PreSov
(34.2%) Regions. In the year 2018 the number of recorded AfRNFC presented 525.
More than 100 came from the Banska Bystrica and Zilina Regions. The number of
approved projects was 173 and they were supported with a financial contribution
of EUR 106 107 845. The share of EU funding thus presented 74.6%. The majority
of the approved projects were seen in the Banska Bystrica, Zilina (more than 30)
and in the Nitra, PreSov and Trnava (more than 20) Regions. The aforementioned
regions saw the highest share of the approved contribution - Banska Bystrica
(26.3%) and the other regions over 15%. In the year 2018 in the SR 18 projects
were completed. The granted financial contribution for projects amounted to EUR
6 185 754. The sum of EUR 343 636 was allocated to a single completed projects.
The Nitra and Trnava Regions completed 4 projects each. The Banskd Bystrica,
Pre3ov and Zilina Regions completed 3 projects apiece. Up to a 30% share of the
financial contribution was granted to the Banska Bystrica and Nitra Regions. It
is regions with the highest granted contribution per completed project (Banska
Bystrica - EUR 606 680 and Nitra - EUR 517 401). These regions recorded the highest
amount of the granted contribution per 100 hectares of agricultural land (more
than EUR 500). The share of EU funding in the project financing moderately fell
down (74.6%), while the share of government support went up.

The highest project success rate over the whole monitored programming
period between 2014 and 2018 according to the indicator average number of
approved projects were seen in the Banské Bystrica (40), Nitra (32), Preov (30),
Zilina (27) and Trnava (25). On average over the whole programming period the
most completed projects were in the Nitra (16), Banska Bystrica (15), Trnava and
PreSov (13) Regions. In the years 2019 and 2020 we expect the number of
approved projects to go up due to the growing number of applicants and the
stimulating benefits related to the diversification measures. We expect the number
of completed projects to rise. With regards to the low number of implemented
projects under the SR RDP 2014-2020 also the database listing the NRDN entities
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Figure 3
Number of entities implementing projects within the RDP 2014-2020

by districts of Slovakia
Source: APA Regional Office and the National Rural Development Network Nitra

is significantly smaller as opposed to the previous programming period. In the
database 25 entities were registered and most of them came from the PreSov and
Trnava Regions (Fig. 3).

According to the APA the programme primarily supported activities focussing
on diversification activities leading to rural tourism and agrotourism and further
processing of agricultural products. The most successful was the Dunajska Streda
district, where 5 projects have been implemented so far. Project activities connect-
ed with processing and sale of agricultural products, contract work and renew-
able energy sources were directed to agricultural regions of Slovakia orientated
at production. The projects of entities farming in the north of Slovakia in areas,
which less concentrate on production, mainly dealt with work in forestry, wood
processing and a very popular activity was agrotourism. Also according to Eretova
and Jancak (2017) diversification is common in enterprises, which are situated in
adverse natural conditions and it is particularly activities related to tourism, where
the enterprises profit from their location and quality of the environment. On the
other hand, processing of agricultural products and contract work is typical of
regions, which concentrate more on agricultural production. From the point of
view of legal form it is legal persons that more diversify their production. The most
successful entities when it comes to submitting projects were the entities with
the legal form of a limited liability company (Fig. 4). Legal persons are mainly in
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Figure 4
Structure of entities according to legal form with an implemented project within
the RDP 2014-2020 by regions of Slovakia
Source: APA Regional Office and the National Rural Development Network Nitra

the production-orientated regions of Slovakia characterized by a higher degree
of the adopted diversification measures, which correlates with the fact that they
are economically more powerful (Buchta, 2018). Diversification, which is effective-
ly exploited by an agricultural entity, will facilitate the allocation of the available
financial resources and their utilization for agricultural production. The diversifica-
tion strategy will help farmers find alternative ways of using their resources more
efficiently in order to obtain higher economic return and better opportunities for
selling their products.

CONCLUSIONS

At present agriculture plays an important role in the development of rural areas.
The agriculture of today compared to the agriculture of the past fulfils apart from
the production function a number of other functions, among which we classify the
social, environmental and landscape forming functions. About the entities, which
in addition to the traditional agricultural activities carry out other activities, we say
that they diversify their production. Diversification supports the multifunctionality
of agriculture. The Rural Development Policy as the second pillar of the EU Com-
mon Agricultural Policy contributes to the development of diversification activities,
especially activities of non-agricultural character. Diversification supports employ-
ment in rural areas by maintaining the existing and creating new jobs. It further
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contributes to increasing or maintaining the profit of an agricultural enterprise. As
a result of successful diversification both the entity and the region become more
competitive and the quality of life in rural areas improves as well. In the years 2007-
2013 diversification in Slovakia was supported by the SR Rural Development Pro-
gramme 2007-2013, specifically Measure 3. 1. Diversification into non-agricultural
activities. This measure aided the development of activities related to recreation
and agrotourism, renewable power resources and manufacturing and selling fa-
cilities for non-agricultural products. The most widespread beneficiaries of the
non-repayable financial contribution in terms of legal form were limited liability
companies. The highest project success rate according to the indicator average
number of approved projects was seen in those districts of Slovakia, which are the
most used for agricultural production - Nitra (27), Banskd Bystrica (22) and Trnava
(21). The aforementioned regions are characterized by the highest average value
as to the number of completed projects (Nitra, Trnava - 10, Banska Bystrica - 6). Into
these regions the highest financial contributions supporting diversification were
allocated.

In the first two years of the Rural Development Programme of the Slovak
Republic 2014-2020 Measure 3. 1. under the previous period was still going on,
that’s why this period saw a higher number of approved and completed projects.
Support in form of investments in creating and developing non-agricultural ac-
tivities was implemented under Submeasure 6. 4., which primarily supported ac-
tivities orientated at agrotourism and further processing of agricultural products.
In terms of submitting projects the most successful entities were entities with the
legal form Itd. The highest projects success rate over the entire monitored pro-
gramming period from 2014 to 2020 according to the indicator average number
of approved projects was seen in the Banska Bystrica (40), Nitra (32), Pre3ov (30),
Zilina (27) and Trnava (25) Regions. According to the average number of complet-
ed projects the sequence of the regions is as follows: Nitra (16), Banska Bystrica
(15), Trnava and Presov (13). We expect that in the last years of the programming
period 2019 - 2020 the agricultural entities will be more interested in projects
dealing with diversification into non-agricultural activities.

If we search to improve the quality of life of the population in Slovak munici-
palities and reduce the unemployment rate it is vital to reinforce the tools, which
promote entrepreneurial activities in municipalities, create jobs and suitable condi-
tions for diversification into non-agricultural activities. This is why it is inevitable in
specific entities in the individual regions of Slovakia to carry out empirical research
focussing on the outcome of implementation of support measures targeting diver-
sification under the rural development programmes.

48 « Folia Geographica, Volume 62, No. 1, 35-51, (2020)




Jana NEMETHOVA

REFERENCES

ARRU, B., FURESI, R., MADAU, F.A., PULINA, P. (2019). Recreational Services Provision
and Farm Diversification: A Technical Efficiency Analysis on Italian Agritourism.
Agriculture-Basel, 9, 2, 42.

BOHATOVA, Z. (2015). Vplyv programu rozvoja vidieka na rozvoj multifunkéného pol-
nohospoddrstva v Slovenskej republike. Nitra: Slovenska polnohospodarska uni-
verzita.

BOLTIZIAR, M., OLAH, B., GALLAY, |., GALLAYOVA, Z. (2016). Transformation of the
Slovak cultural landscape and its recent trends. In Landscape and landscape eco-
logy : proceedings of the 17 International Symposium on Landscape Ecology. Pro-
ceedings. Bratislava: Institute of Landscape Ecology SAS, pp. 57-67.

BONCINELLI, F., BARTOLINI, F.,, CASINI, L. (2018). Structural factors of labour alloca-
tion for farm diversification activities. Land Use Policy, 71, 204-212.

BUCHTA, S. (2018). Velky potencidl polnohospoddrstva. Retrieved from: < https://
www.noveslovo.sk/c/Velky_potencial_polnohospodarstva>. Accessed on 20
June 2019.

BUCHTA, S., FEDERICOVA, Z. (2010). Diversification into non-agricultural activities
under the conditions of Slovakia. Agric. Econ. — Czech. 56, 6, 284-291.

CZIMBALMOS, R., KOVACS, G., FEHER, A. (2013). Multifunctionality and farm con-
centration in Hungary. Research Journal of Agricultural Science, 45, 2, 52-60.

ERETOVA, V., JANCAK, V. (2017). The past, present and future of diversification of ag-
ricultural holdings in Czechia. AUC GEOGRAPHICA, 52, 1, 27-37.

EUROPEAN COMMISSION. 2018. Rural areas and the primary sector in the EU. Re-
trieved from: https://ec.europa.eu/agriculture/sites/agriculture/files/statistics/
facts-figures/eu-rural-areas-primary-sector.pdf. Accessed on 20 June 2019.

EUROPEAN PARLAMENT. 2016. Farm diversification in the EU. Retrieved from: pdf:
< http://www.europarl.europa.eu/RegData/etudes/BRIE/2016/581978/EPRS _
BRI(2016) 581978_EN.pdf>. Accessed on 20 June 2019.

FELICIANG, D. (2019). A review on the contribution of crop diversification to Susta-
inable Development Goal 1“No poverty”in different world regions. Sustainable
Development, 27, 4, 795-808.

HRON, J., STUSEK, J., ARNOST, M., HUML, J., PLATILOVA-VORLICKOVA, L. (2007). Di-
versification - Strategy of building the competitive advatage in agribusiness.
Agric. Econ. - Czech, 53, 12, 580-584.

HRON, J., STUSEK, J., ARNOST, M., HUML, J. (2008). Diversification strategy in small
and medium size agribusinesses in the Czech Republic - i mpulses for sear-
ching business opportunities. Agric. Econ. - Czech, 54, 11, 505-509. HUML, J.,

VOKACOVA, L., KALA, S. (2011). Implementation of diversifi cation stra-
tegy on farms in the Czech Republic. Acta univ. agric. et silvic. Mendel. Brun, LIX,
2,109-114.

Folia Geographica, Volume 62, No. 1, 35-51, (2020) * 49




COMPARISON OF IMPLEMENTATION OF RURAL DEVELOPMENT PROGRAMMES
FOCUSSING ON DIVERSIFICATION IN SLOVAKIA IN THE YEARS 2007-2013 AND 2014-2020

JADUDOVA, P. (2019). Diverzifikdcia v polnohospoddrstve Slovenska. Nitra: Univerzita
Konstantina Filozofa.

KOLODZIEJCZAK, A., KOSSOWSKI, T. (2011). Diversification of farming systems in
Poland in the years 2006-2009. Quaestiones Geographicae, 30, 2, 49-56.

LANCASTER, N.A., TORRES, A.P. (2019). Investigating the Drivers of Farm Diversifi-
cation Among US Fruit and Vegetable Operations. Sustainability, 11, 12, 3380.

MAYE, D., ILBERY, B., WATTS, D. (2009). Farm diversification, tenancy and CAP re-
form: Results from a survey of tenant farmers in England. Journal of Rural Stu-
dies, 25, 3, 333-342.

MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT OF THE SLOVAK REPUBLIC,
2007. Program rozvoja vidieka SR 2007 - 2013. Retrieved from: < http://www.
mpsr.sk/index.php?naviD=47 & sID=43 & naviD2=296>. Accessed on 1 June
2019.

MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT OF THE SLOVAK REPUBLIC,
2014. Program rozvoja vidieka SR 2014 - 2020. Retrieved from: < http://www.
mpsr.sk/index.php?naviD =47 & sID=43 & naviD2=935>. Accessed on 1 June
2019.

OCIEPA-KUBICKA, A., PACHURA, P. (2015). Tourism as an Economic Activity form in
Commune Olsztyn, Poland. Folia geographica, 57, 2, 5-15.

ROESCH-MCNALLY, G.E., ARBUCKLE, J.G., TYNDALL, J.C. (2018). Barriers to imple-
menting climate resilient agricultural strategies: The case of crop diversifica-
tion in the US Corn Belt. GLOBAL ENVIRONMENTAL CHANGE-HUMAN AND POLICY
DIMENSIONS, 48, 206-215.

SCHOPE, M. (2011). Diversifizierung in der Landwirtschaft. Retrieved from: < http://
www.ifo.de/portal/pls/docs/1/1209164.pdf >. Accessed on 20 Januare 2019.
roc. 25,s.333 - 342.

SPICKA J., PICKOVA A. (2007). Analysis of the diversification in the Czech agri-
cultural enterprises within the EU-27 comparation. Praha: VUZE.

TOTHOVA, V., FILA, M. (2014). Hodnotenie diverzifikacie polnohospodarskych sub-
jektov v kontexte rozsahu obhospodarovanej pédy. Ekonomika polnohospoddr-
stva, X1V, 3, 69-81.

VEZNIK, A., KRAL, M., SYOBODOVA, H. (2013). Agriculture of the Czech Repubilic in
the 21 Century: From Productivism to Post-productivism. Quaestiones Geo-
graphicae, 32,4, 7-14.

VILLA, G., ADENSO-DIAZ, B., LOZANO, S. (2019). An analysis of geographic and pro-
duct diversification in crop planning strategy. Agricultural Systems, 174, 117-
124.

WARD, N., JACKSON, P, RUSSELL, P, WILKINSON, K. (2008). Productivism, Post-Pro-
ductivism and European Agricultural Reform: The Case of Sugar. Sociologia
Ruralis, 48,2, 118-132.

50 ¢ Folia Geographica, Volume 62, No. 1, 35-51, (2020)




Jana NEMETHOVA

WOJEWODZKA-WIEWIORSKA, A. (2019). RDP 2007-2013 as an Instrument for Di-
versification the Rural Economy in Poland. In 17% International Scientific Confe-
rence on Hradec Economic Days, Hradec Kralove: Univerzita Hradec Kralove, pp.
553-562.

ZVERKOVA, A., ZVERKOVA, M. (2013). Realizacia agroenvironmentélnych opatreni
na polnohospodarskej péde v rdmci regionov SR. Folia Geographica, 21, 139-
164.

Folia Geographica, Volume 62, No. 1, 35-51, (2020) * 51




FOLIA GEOGRAPHICA - 155N 1336-6157 (hard copy) * ISSN 2454-1001 (online)

FIRST AND SECOND ORDER DISCONTINUITIES
IN WORLD GEOGRAPHICAL THOUGHT AND THEIR
PRIMARY RECEPTION IN SLOVAK GEOGRAPHY

René MATLOVIC *, Kvetoslava MATLOVICOVA®
Received: January 26, 2020 | Revised: April 7, 2020 | Accepted: April 16, 2020
Paper No. 20-62/1-556

Abstract

In the introductory part of the paper, we outline the conceptual framework of
research with an emphasis on the concept of discontinuity in scientific thought
and its reception in geography. Subsequently, we define our understanding
of discontinuity and define first-order discontinuities and second-order
discontinuities in the world geographical thought. In the next part of the paper we
will focus on the primary reception of these discontinuities in Slovakia. These are
the first responses and applications of new paradigmatic approaches imported
from the world geography into the geographical thought of Slovak geographers.
This research effort is situated in the broader context of the research of
convergent and divergent features of “domestic” discontinuities in confrontation
with the discontinuities identified in the development of geographical thought
in the world. The aim is to point out which discontinuities identified in world
geographical thought have been reflected in Slovakia and which have not yet
been reflected. Paper is focused on the primary reception of world geographical
thought in the geographical literature of Slovak provenance.

Key words
Discontinuity, geographic thought, Kuhn’s model, paradigm, Slovak geogra-
phy, scientific revolution.

The research of geographic thinking belongs to the main tasks of metageography.
Lately, we have registered an increased interest of geographers in this issue (Wil-
czynski 2009). It is confirmed by the activities of the IGU Commission ,On The His-
tory Of Geography” and other geographic scientific societies that organize special
events in respect of this topic. The Slovak geographic community also deals with it
with increased intensity (napr. Matlovi¢ 2006, Paulov 2012, Matlovi¢, Matlovi¢ova
2012, 2015, Korec, Rusnak 2018, Otahel et al. 2019). The topic that has not been
sufficiently discussed in the literature of Slovak provenience is the problem of re-
ception of discontinuities in world geographic thought in Slovak geography.
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The introductory part of this paper outlines the conceptual framework of
the research focused on the concept of discontinuity in scientific thought and
its reception in geography. After that, our understanding of discontinuity will be
outlined together with the outline of 15t order discontinuity and 2" order discon-
tinuity in world geographic thinking. The third part of the paper deals with the
primary reception of these discontinuities in Slovakia. We aim to zoom in the first
reactions and applications of new paradigmatic approaches imported from the
world geographic environment into the environment of Slovak geographers. These
exploration efforts are situated into a wider context of the research of convergent
and divergent features of “domestic” discontinuities confronted with discontinui-
ties identified within the development of geographic thought in the world. Our ob-
jective is to point out which discontinuities identified in world geographic thought
were also reflected in Slovakia and which have not been reflected yet.

THE CONCEPT OF DISCONTINUITY IN THE DEVELOPMENT
OF SCIENTIFICTHOUGHT

The idea of discontinuity in scientific thought broke through in connection with
the refusal of positivistic historiography of science and its linear-cumulative model
of history of science. Well known are Koyré’s observations about the crucial differ-
ence between speculating about the nature and the possibilities of human knowl-
edge in medieval and modern age science (Spelda 2009, s. 78). However, Cohen
pointed out to the older roots of the application of the idea of discontinuity within
researching of scientific thought in the form of scientific revolution concept in his
survey study Cohen (1976).

Koyré (1939) was followed by T. S. Kuhn (1962/1970) Kuhn who conceptualized
discontinuity as a scientific revolution in the form of paradigmatic shift. He un-
derstood it as a crucial qualitative transformation of ontological, methodological
and axiological level of scientific discipline. Kuhn presented several interpretations
of the key concept of a paradigm. Simply said, he understood it to be generally
acknowledged scientific results shared by scientific community that in the given
time of normal science present a model of problems and a model of their solution
(Kuhn 1997, s. 10) for the relevant community of scientists. According to Kuhn, the
development of a scientific discipline that reached a certain level of maturity, that
is a paradigmatic stage, happens according to a 3-phases cyclic model: a period of
normal science (dominance of a certain paradigm) - a period of scientific crisis —
a period of scientific revolution - a period of new normal science (dominance of
a new paradigm). The concept of scientific revolution is crucial from the point of
the needs of our reasoning. It is the outcome of the crisis of the scientific disci-
pline which occurs upon the increase of empiric anomalies to a critical level that
is impossible to be solved by the existing paradigm and the modification of its
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theories. Scientists are open to new ideas and create alternative theories. The
scientific crisis terminates by choosing one of the alternatives whereby the old
paradigm is supplemented by a new one and the new period of normal science
(Kuhn 1997) begins. Kuhn interpreted the scientific revolution from the position of
the sociology of science. Scientific revolutions appear to be revolutionary only to
those, who the paradigms relate to. He did not explain the change of a paradigm
only by determination of logical and empirical criteria and the reconstruction
of objective standards of scientific activities, but also by the sociological and
psychological analysis of conditions in scientific community. The driving force of
choosing a new paradigm is not only rational criteria, but crucial is also the overall
social context and namely a shared conviction of the scientific community of
the adequateness of a new paradigm (Kuhn 1997, s. 187, Wolenski 2014, s. 105).
Another aspect of Kuhn's model is incommensurability of paradigms that is given
by the fact that the empiric facts and the contents of the terms of competitive
paradigms fail to mutually correspond. Kuhn considered his own model to be the
suitable one for disciplines on the higher level of maturity, especially sciences. The
disciplines that failed to reach the paradigm stage, namely the social sciences and
humanities, are typical for competitiveness between various scientific schools in
the privileged position in the field and so they miss the general agreement of the
scientific community on one paradigm (Kuhn 1997, s. 177). Later, Kuhn reconsid-
ered the designation of these sciences as pre-paradigmatic and admitted that they
are multiparadigmatic sciences (Kuhn 1970b, s. 272). This way, Kuhn significantly
relativized his initial conception.

Apart from Kuhn, the idea of discontinuity in scientific thought was worked up
by other authors. Interesting contribution is I.G. Cohen’s (1987) work, especially
from methodological point of view. He preferred historical analysis to logical
analysis when identifying scientific revolutions. He presented four tests that are
universally applicable to identify scientific revolutions in the last four centuries.
According to him, it is possible to rely on the statements of the scientists and other
evidence of that time as well on the reflections of scientific revolutions in scientific
literature published after the revolution in question, opinions and findings of pro-
fessional historians and philosophers of the science and the general consensus of
the scientists working in the relevant sphere of knowledge (Cohen 1987, s. 41-42).
Thus, Cohen’s approach implicitly presumes the existence of an objective and sub-
jective dimension of research of discontinuities in scientific thinking.

Kuhn’s work raised an intensive critical discussion in the community of phi-
losophers. Lakatos (1970) presented an alternative concept of scientific research
programmes in relation to a paradigm. He separated a hard core of theories re-
sistant to refutation from a protective belt of adaptable theories. Discontinuity
in a revolutionary type occurs when changing the hard core of a programme,
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which is a rare event in the development of science. L. Laudan (1984) disputed
a totally discontinuous character of a paradigmatic change in the form of a 3-level
of science hierarchic model - an ontological, a methodological and an axiological
one. Kuhn's model presumes that a revolutionary change on the ontological level
is necessarily connected with the changes on the methodological and axiological
levels. Laudan presented an alternative network model that presumes a mutual
dependence between the levels, but refuses their hierarchy. Thus, this model inter-
prets a paradigmatic shift as a progressive one and not necessarily requiring any
changes on all the levels at the same time (Laudan 1984). Other author M. Foucault,
instead of a paradigm, worked with the concept of epistemé in the meaning of
the demarcation of the space and the organization of the way of cognition,
thinking and speaking about things and events. His main argument became the
interconnection between knowledge, truth and power. So, the truth is a relative
concept, dependent on power relations in society that produces them. According
to Foucault, the transition between epistémé does not lie in necessary continuity
based on causal principles or a different type of mutual dependence, but it is the
result of a historical coincidence or a power triumph of a certain type of thinking
(Foucault 2000 in Jezkova 2013, s. 114).

The analogy of reasoning about discontinuities can be also found in other
spheres. As an example can be mentioned the Schumpeter’s concept of creative
destruction in economy or a sphere of innovations in industrial products that are
characterised by the Abernathy-Utterback’s model of discontinuous innovation.
The analogy of paradigmatic shift can be seen in its transition phase in which the
transition of dominant designs (Utterback 1994) occur. When retrospectively as-
sessing the Kuhn's model, Cohen M. Cohen (2015, s. 181) marked the term paradig-
matic shift as a certain type of intellectual virus that was spread out from sciences
to social sciences and humanities and in the end to a daily political discourse.

THE RECEPTION OF THE DISCONTINUITY CONCEPT BY GEOGRAPHERS

In geographical literature the idea of discontinuity in scientific thought appeared
in connection with the reflection of formation of quantitative and theoretical ge-
ography in 1950’and 1960. In this connection, the work by Burton (1963) becomes
relevant because it was published almost at the same time as the Kuhn’s book.
Burton did not reflect Kuhn then, but he used the term quantitative revolution to
describe the mentioned changes in geographic thought. Burton’s concept of dis-
continuity is an intellectual revolution whose revolutionary ideas become a part of
conventional knowledge (Burton 1963, s. 153) after it ends.

Kuhn's model caused an intensive reaction in geographical community. Its
inventory and classification was made by Mair (1986). He identified two basic
applications of Kuhn’s model in geography. The first application had a normative
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character and was based on using the model as a recipe to increase the scientific
status and reputation of geography. So, it was about searching and suggesting
new paradigms for geography. P. Haggett a R. Chorley (1967) promoted a paradigm
of geography based on modelling (model-based paradigm), R. Chorley a B.A.
Kennedy (1971) a paradigm based on a system analysis, B. Berry (1973) a paradigm
of localisation and environmental decision-making in complex systems. D. Harvey
(1972) assumed an individual position in these efforts. He criticized the idealistic
nature of Kuhn's model and conceptualized a revolutionary theory and contra rev-
olutionary theory. While the first one presents an interesting progress of thought
with a potential to generate a social change, the purpose of the second one is to
prevent it. This overview of prescriptive applications of Kuhn's model may be con-
cluded by the work of Hard (1973, s. 24) according to whom geographers should
accept the new paradigm with enthusiasm.

The second group of works according to Mair (1986) is created by studies that
endeavoured to apply the Kuhn’s model as an analytical tool in the research of the
history of geographic thought (for instance Johnston 1978, 1979, Graves 1981,
Harvey a Holly 1981, Holt Jensen 1982, Paulov 2012). In this group, there already
appear critical views that dispute the suitability of Kuhn's model for geography
(Chisholm 1975, Johnston 1979, Graves 1981). According to them, the problem
lay in the requirement for monoparadigmatic nature of the normal science period
and for a revolutionary character of changes of paradigms with the attendance of
a notable part of geographers.

According to Mair (1986) the geographers failed to fully appreciate the poten-
tial of Kuhn's model and made many inaccuracies and misinterpretations. Accord-
ing to him, they were frequently only superficial comparisons of Kuhn’s model with
the development of geographic thought. The geographers were unable to agree
on the designated paradigms of geography despite Kuhn's opinion that if para-
digms existed, then they should be easily identifiable (Mair 1986, s. 359). One of the
causes could be that many authors worked with secondary resources (Mair 1986,
s. 346) only and did not pay sufficient attention to a critical discussion about the
Kuhn’s model in the philosophy of science (Stoddart 1977/1981 in Wheeler 1982,
s. 1). Based on its reflection, Kuhn was later more specific about his model and the
concept of a paradigm. Agnew a Duncan (1981, s. 42) pronounced in general that
geographers tend to underestimate the philosophical compatibility of ideas that
they often uncritically borrow from other scientific disciplines. However, Johnston
and Sidaway (2004, s. 11) warn about the problem of unobvious determination of
the paradigm concept by Kuhn himself, and refer to M. Masterman (1970, s. 61)
who identified three levels of the definition of a paradigm from more than 20 dif-
ferent ways of handling with the term, as follows: a metaparadigm, a sociological
paradigm and a construction paradigm. Kuhn later partially accepted the classifica-
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tion, and concentrated on being more specific about the second and the third level
of definition of a paradigm. In their analysis of geographic thought development,
Johnston and Sidaway (2004) work with all three hierarchic levels of a paradigm
definition, more concretely the paradigm as the world view, the paradigm as
disciplinary matrix and the paradigm as an exemplar. These definitions may be
viewed as the hierarchic concept of scientific communities sharing similar values,
namely from the level of all the scientists to small scientific communities sharing
a paradigm as an exemplar.

An important contribution to the discussion is the work by D. Livingston (1992)
who refused the concept of a paradigm because it is too simplifying. Instead, he
offers a summary of main “conversations” or discourses that appeared in the course
of the development of geographic tradition. He sees the term geographic tradition
as one of a rather subjective, flexible and context-dependent character. On one
hand, geographic thought is influenced by the status of studied reality and, on the
other hand, by employed philosophical basis. According to him, the social context
also contributes to the formation of geographic thought and emphasises the sit-
uation of geography in contemporary social and spatial contexts (Spedding 2008,
s. 157).

From the methodological point, the contribution of Keighren et al. (2012a) are
inspirational. When looking into the changes of geographic thought, they think
the important role is to research geographical texts from which we learn about
geographers’ notions about the past, the present and the future of the scientific
discipline they cultivate. They separated the classical texts from canonical ones
(Keighren et al. 2012a, s. 299). The classical texts are the ones that played an impor-
tant role when forming geographic thought and remained intellectually and ped-
agogically relevant, they depict the state of the discipline precisely in the context
of that time and at the same time contain a prediction of its future development,
so they carry a message that goes beyond modern intellectual trends. Canonical
works are the ones that played a crucial role in forming geographic thinking in the
past, however, now they do not continue. They have lost their dialogic function
and potential. Classical texts carry their aura of immortality, but the canonical ones
are considered to be a memento of the past times we do not necessarily wish to
return (Keighren et. al. 20123, s. 299). Agnew (2012) formed his sceptical opinion
in relation to canons. He does not see the contribution of their conceptualization
as important in relation to understanding of current development of geographic
thought. According to him, a canon does not exist in geography and cannot exist
despite it would be necessary. “Fanons” are typical for geography. They character-
ize the tendency of digressing from one intellectual modern tradition to another
without thinking about what was there before. This tendency is also partially stim-
ulated by current academic policy that is obsessed with preferring innovations, so
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it does not take “the old one” into account (Agnew 2012 s. 322-323). As a reaction
to this Agnew’s comment, Keighren et al. (2012b) admits that there was no canon
in geography at all and what more, not even in the first phase of initial academic in-
stitutionalization despite the fact that some texts also reached the status. The main
reason is the fact that geography was too robust and diversified to be exhaustively
defined by one text product (Keigren 2012b, s. 342). This opinion is supported by
argumentation in favour of multiparadigmatic form of geography.

In general, it is possible to state that geographers in their reflections notably
focused on the concept of a paradigm and the period of a normal science. To
the lower extent they had a nuance discussion about the concept of scientific
revolution. Mostly, they limited themselves to its relativization with reference
to the evolutionary character of some movements in geographic thought - e.g.
Johnston (1979) in connection with the behavioural paradigm - or coming out
of Popper’s critical rationalism; they urged the interpretation of geography as
a science in the mode of permanent revolution (Bird 1975). Only rarely we can
see the efforts to explicitly determine scientific revolutions or the paradigmatic
progress in geographic literature (napr. Malik 2014). Johnston and Sidaway (2004,
s. 405) characterize geography as a science in a multiparadigmatic situation on
the highest metaparadigmatic level of the world view and there is a competition
between the paradigms as disciplinary matrixes in two paradigms of the world
view and many microparadigms as the examplars. This situation is caused by many
human geographers who do not have an unequivocal affiliation to one disciplinary
matrix, not even to one microparadigm because there are various ways to practice
geography as a scientific discipline. Some geographers have gone through a par-
adigmatic shift on the metaparadigmatic level (Johnston, Sidaway 2004, s. 406) in
their scientific career.

DISCONTINUITIES IN WORLD GEOGRAPHIC THOUGHT

When determining discontinuities in world geographic thought we follow the hi-
erarchic conception of paradigms as interpreted by Johnston and Sidaway (2004, s.
11) based on the Masterman’s (1970) classification. Similar thinking can be found in
Peet (1998), who demarcated five levels of abstraction when classifying the streams
of geographic thought. Discontinuity is understood as a new stream discovered in
geographic thought that has specific and by a part of scientific community shared
features relating mainly metaphilosophical and philosophical rooting, the philo-
sophical basis, theoretical and methodological approaches, research methods and
techniques, the thematic orientation of interests and problem-solving and the key
text products. In our reasoning, we are to focus on two levels of discontinuities. In
general features, first order discontinuities correspond to the highest hierarchical
level of paradigm as the world view within the interpretation framework of John-
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ston’s and Sidaway'’s (2004) approach and the intersection of metaphilosophical
and philosophical level of abstraction by R. Peet (1998). In general features, second
order discontinuities correspond to the second hierarchical level of paradigm as
a disciplinary matrix within the interpretation framework of Johnston’s and Sida-
way’s (2004) approach and the intersection of philosophical and social-theoretical
level of abstraction by R. Peet (1998).

Based on our classification of the stages and streams in geographic thought
(Matlovi¢, Matlovi¢ova 2015, s. 33-34) it is possible to think about 4 first order dis-
continuities and 16 second order discontinuities (tab 1). We do not pay attention to
third order discontinuities in this study.

The first order discontinuity of the Enlightenment period represents the tran-
sition from pre-modern exploration geography to modern exploration geography.
The Enlightenment period as an intellectual movement developed fully in the 18"
century. However, it followed the impulses from the previous centuries. Rational-
ism, empiricism, critical and free thinking and definitive detachment of science
from theology got to the front. The birth of modern geography dates back to this
period. According to Stoddart (1986, s. 33) the decisive moment of its constitution
was Cook'’s first exploration voyage in 1769 to the Pacific that had explicit scientific
aims using three scientific methods - observing, classification and comparison
(Stoddart 1986, s. 29). The important contributions to establish modern explora-
tion geography were works by I. Kant, mainly his conception of time and space and
the epistemological conception. The highlight of the period of forming modern
geography was the first half of the 19" century and the work by German geogra-
phers Alexander von Humboldt and Carl Ritter. Thanks to them, geography was
established and institutionalized as an individual academic discipline. Their con-
ception was holistic; they saw unity in diversity in the world (Matlovi¢, Matlovic¢ova
2015, 5. 56).

The positivistic first order discontinuity is represented by the transition from
modern exploration geography to modern positivistic geography. Due to it, the
exploration tradition in geography ended because its heuristic potential was extin-
guished in the first half of the 19t century thanks to mapping the last blank places
in the world map. Positivism became the determining philosophical basis and
geography was forced to find its theoretical framework that would provide it with
scientific status in this new situation. It found it in evolutionism that integrated the
natural and the social world into one explanatory platform (Livingstone 1992 s.
210). These efforts showed themselves most significantly in geomorphology (W.M.
Davis), geopolitics and in the conception of environmental determinism (F. Ratzel)
that were stroke by this evolutionistic and deterministic discontinuity. Harvey
and Holly (1981) considered ,Antropogeographie” by F. Ratzel, which was published
in 1882-1891, to be the key text in respect of this discontinuity. An alternative
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Table 1 First and second order discontinuities in world geographical thought

Discontinuity

Time definition
in the world

Time definition of
response in Slovak

I. Enlightenment discontinuity

18t century and 1° half
of 19% century

geography

II. Positivist discontinuity

last quarter
of the 19™ century

discontinuity

Evolutionary and deterministic

last quarter
of the 19% century

Anarchist discontinuity

turn of
the 19" and 20 century

Regionalist discontinuity
- French possibilism
- Berkeley School of Cultural

th
Geography early 20" century 1930s
- Landschaft school
- Chorology
Quantitative discontinuity 1950s 2" half of 1960s
. . - turn of
Behavioral discontinuity the 1950s and 1960s 1980s

IIl. Postpositivist discontinuity late 1960s 2" half of 1960s
Systemic and complex discontinuity
- systems theory . 1950s, (1990s) 2" half of 1960s
- synergetics and complexity
theory
Humanistic discontinuity first half of 1970s 1980s

o - turn of

Structuralist discontinuity the 1960s and 1970s 2010s
Structuration discontinuity first half of 1980s -

- T - . beginning
Critical-realistic discontinuity first half of 1980s of the 21* century

. e - . beginning

New regionalist discontinuity first half of 1980s of the 21% century
Feminist discontinuity first half of 1980s 2006
New cultural discontinuity first half of 1980s -

IV. Postmodern discontinuity 1980s 1997
PgststrL{ctL{raI/st relational 19905 2010s
discontinuity
Postcolonial discontinuity 1990s -

e - beginning
Posthumanist discontinuity of the 21% century

Source: own processing
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approach was brought by anarchistic discontinuity, mainly thanks to P. Kropotkin
and E. Reclus. The key text is Kropotkin's ,Mutual Aid: A Factor of Evolution”, which
was published in 1902. Regionalism (Hubbard et al. 2002, s. 25) became the main
stream of geographic thought in the first half of the 20" century. Regionalistic
discontinuity is connected with the French school that brought a possibilistic alter-
native for Ratzel’s environmental determinism. Harvey and Holly (1981) consider
JJableau de la Géographie de la France" by P.Vidal de la Blache, published in 1903 to
be the key text for this discontinuity. Regional discontinuity caused the formation
of other modifications of this style of holistic thinking while two of them consid-
ered landscape to be the central concept. It was the Berkeley school of cultural
geography with the key work by C. Sauer ,The Morphology of Landscape” pub-
lished in 1925 and the Landschaft/Landscape school developed by German and
Russian/Soviet geographers. The key works are those by Passarge’s 3-volume ,Die
Grundlagen der Landschaftskunde”, which were published in 1919 and 1920. A very
influential flow became the chorological conception of geography by A. Hettner
and R. Hartshorne. Harvey and Holly (1981) consider Hartshorne's ,The Nature of
Geography” published in 1939, to be the key text of this conception.

The crisis of the chorological conception of geography brought significant 2
order discontinuity which was quantitative discontinuity (revolution) in the 1950’
Harvey and Holly (1981) consider the key text to be the Schaefer’s paper,Exception-
alism in Geography" published in 1953. This discontinuity caused the establishment
of a paradigm of geography as a spatial science that maintained its strong influence
by the end of 1960 In the second half of 1960’ geographic thought was enriched by
another stream of thought thanks to behavioural discontinuity, despite Johnston
(1979) saw in it not only the evolutionary progress of the paradigm of geography
as a spatial science. The key text of behavioural discontinuity is Wolpert's paper
»The Decision Process in Spatial Context” from 1964.

Post-positivistic 1°t order discontinuity is represented by the transition from
modern positivistic geography to modern post-positivistic geography. This dis-
continuity was the result of dissatisfaction with the paradigm of geography as
a spatial science and with logical positivism as its philosophical basis. This critic
caused the formation of two dominant streams of geographic thought. From the
first stream, that pointed out to the inability of the spatial science to contribute
to the solution of socially relevant problems (social injustice), was created critical
geography that found its philosophical basis in structuralism and Marxism. It was
a product of structuralistic discontinuity whose key representative was D. Harvey
with his works,Social Justice and the City” from 1973 and, The Limits to Capital” from
1982. The second stream that pointed out to a very narrow look of spatial science
at a human and the ignorance of human subjectivity formed humanistic geogra-
phy whose philosophical base was in phenomenology, hermeneutics and existen-
tialism (Danék 2013). Humanistic discontinuity is represented by the key works by
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A. Buttimer ,Values in Geography" published in 1974 and Yi Fu Tuan’s , Topophilia:
a Study of Environmental Perception Attitudes and Values” published in 1974. The
third stream of thought formed in this time was the paradigm of the theory of
systems and the theory of complexity whose philosophical rooting lay in critical
rationalism (Matlovi¢, Matlovi¢ova 2015). System and complex discontinuity was
initiated by the paper by A. Strahler ,Dynamic Basis of Geomorphology"” published
in 1952, while the canonical text became “Physical Geography. A System Theory
Approach” by R. Chorley and B. Kennedy, which was published in 1971. In human
geography the system approach was extended mainly thanks to the key text by
P. Haggett ,Locational Analysis in Human Geography” from 1965. Later, thinking
was enriched by the concepts of the theory of complexity and synergetics that
resulted in the study of non-linear dynamics of complex systems. One of exemplary
key works representing this stream of thought is Allen’s monography ,Cities and
Regions as a Self-Organizing Systems", which was published in 1997.

Another feature of post-positivistic discontinuity was the transition from the
substantial to constructivist way of thinking (Osman 2014, s. 37). An ongoing
debate of humanistic and structuralistic geographers about the importance of
structure and agency when forming social life (structure-agency debate; Cresswell
2013, 5. 197) resulted in the attempts to create conceptions spanning this dichoto-
my. An example can be structuration discontinuity that drew inspiration from the
Giddens theory of structuration. Its establishment was supported by D. Gregory,
A. Pred and B. Werlen. Another example is scientific-realistic discontinuity repre-
sented by the key work by A. Sayer ,Method in Social Science: a Realist Approach’,
published in 1984. New regionalistic discontinuity brought reconstructed (new)
regional geography. An exemplary key text is the one by Paasi, The Institutionalisa-
tion of Regions: a Theoretical Framework for Understanding the Emergence of Regions
and the Constitution of Regional Identity”, published in 1986. Feminist discontinu-
ity brought an accent to the diversity of people and unequal relations between
them. This discontinuity is represented by the key collective work titled ,Geogra-
phy and Gender: An Introduction to Feminist Geography”, which was published in
1984. A new cultural discontinuity brought new cultural geography as a stream
of thought that is characterised in the key works by D. Cosgrove ,Social Formation
and Symbolic Landscape” from 1984 and P. Jackson ,Maps of Meaning", which was
published in 1989.

Postmodern 1t order discontinuity is represented by the shift from modern
post-positivistic geography to post-modern post-structuralist geography. It
was mainly about the refusal of epistemological program of the Enlightenment
period and its fundamental presumptions. It is characterized by resistance and
scepticism against metanarrative stories, covered essences and distrust in relation
to the possibility to find the universal truth and representation of the world. The
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world is understood as a continuously changing social construct that is created
by a common language. Through language we create our own world and so there
are as many different worlds as there are world-creating languages. Post-modern
world is only an arena of “fight of interpretations’, an arena of language games
(Matlovi¢, Matlovi¢ova 2015). Post-structuralist reversal resulted in three 2" order
discontinuities. Post-structuralist relational discontinuity caused the formation of
relational geography as a stream of thought that emphasize the topic of relations.
The interest of geography does not focus on individual places and spaces as such,
but on the ways that interconnect the relations. The key works of this disconti-
nuity is Doel’s ,Poststructuralist Geographies: The Diabolical Art of Spatial Science”
published in 1999, Murdoch’s ,Post-structuralist Geography: A Guide to Relational
Space” published in 2006, Massey's ,For Space” published in 2005, Soja’s , Third-
space: Journeys to Los Angeles and Other Real-and-Imagined Places” published in
1996 and Thrift’s ,Non-Representational Theory” published in 2007. Another one
was post-colonial discontinuity that was conditioned by post-structuralist critic
of Marxism and humanism and brought an accent to the agenda of difference. It
comes out of post-colonial theory of E. Said. This reversal in geographic thought is
represented by the key papers such as Gregory’s,, The Colonial Present: Afghanistan.
Palestine. Iraq" published in 2004. Post-humanistic discontinuity draws inspiration
from post-humanism and transhumanism that have a close relation to philosophies
accentuating the embodied, material and vital nature of human life. Post-humanis-
tic geography shows an increased interest in hybrid formations. It shows the ways
of how the human and non-human or the perceiving and non-perceiving aspects
of the world can be interconnected with the bridging of dualism between physical
and human geography. The key text of this discontinuity is Whatmore's monogra-
phy ,Hybrid Geographies: Natures, Cultures, Spaces” published in 2002.

THE PRIMARY RECEPTION OF DISCONTINUITIES IN WORLD
GEOGRAPHICTHOUGHT IN SLOVAK GEOGRAPHY

When analysing the primary reception of discontinuities in world geographic
thought in Slovak geography it is important to take its late establishment caused
by political and social-cultural factors (Matlovic¢ 2018, Matlovi¢, Matlovicové 2018)
into account. For this reason it makes no sense to look for the reception of 1t order
discontinuity in the Enlightenment period and 1% order positivist discontinuity and
evolutionary and determinist discontinuity and 2" order anarchist discontinuity.
The beginnings of modern Slovak geography formation reach back to the
interwar period, which is the period after the 2" order regionalistic discontinuity.
The first academic geographic workplace at the Comenius University in Bratislava
started its activities in 1922. With regard had to the lack of educated Slovak geog-
raphers, it was substituted by professors from Prague. Certain faculty stabilisation
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occurred in 1930’ when the head persons became J. Kral and J. Hromadka. Kral
considered himself to be an opponent of the German geographic school. He es-
pecially refused the genetic and the statistical approach. He regarded himself as
a supporter of the French geographic school and he put a stress on researching
the human influence on the formation of geographic environment (Kral, Kondracki
1951). Hroméadka devoted himself to geomorphology and regional geography. In
1931-1932 he spent study visit in Paris with A. Demangeon and E. de Martonne.
He acquired the approaches and concepts (especially lifestyles/genre de vie) of the
French school of regional geography school which he applied in his regional-ge-
ographic synthesis. A typical example is his book ,Vseobecny zemepis Slovenska”
(“General Geography of Slovakia”) published in 1943. Hromadka worked in Bratisla-
va until 1946 and educated the first generation of professional Slovak geographers
(Matlovic 2018, Matlovi¢, Matlovi¢ova 2019). A certain exemption was the student
of J. Kral., F. Bokes, who in the initial phase of his professional career devoted
himself to geography and was the first director of the Geographical Institute of
the Slovak Academy of Sciences and Arts in Bratislava. His book ,Slovensky Zivotny
priestor v minulosti a dnes” (“Slovak Living Space in the Past and Today") from 1943
was written in a spirit of environmental determinism and used the German concept
of the life space (Lebensraum), although defensively understood. However, Bokes
does not explicitly reflect his affinity to environmental determinism in this book.
The character of Slovak geography started to change 1950’ In world geograph-
ic thought there was quantitative discontinuity. In Slovakia, the development was
specific and conditioned by geopolitical and social-ideological influence. Slovakia,
as a part of Czechoslovakia, fell under the influence of the Soviet Union after 1948.
The monopoly of the power of the Communist Party manifested itself by ideolog-
ical indoctrination of the science on the basis of dialectic and historic materialism.
This Marxist discontinuity was represented by K. lvani¢ka who, at a theoretical
conference in 1961, criticized geographical determinism for its connection with
social Darwinism and its misuse to cover the political and economic expansion of
the imperial powers. Ivani¢ka also criticized geographical nihilism for complete
underestimation of the influence of the geographical environment on the society.
His criticism did not even spare the French geography school for its connections
with positivism. He considered Marxism to be the only right world view, namely
the study of forces and relations of production (lvani¢ka 1963). According to the
resolution adopted at the mentioned conference organized by K. Ivanicka, Slovak
geography fought off geographical determinism as well as geographical possi-
bilism together with the morphological tendency of anthropogeography and
claimed allegiance to the dominant influence of Soviet geography. The resolution
outlines the main tasks for physical, economic, historical geography, cartography
and school geography. The tasks showed a tendency to complex approaches
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(development of complex physical geography, study of territorial complexes in
economic geography) and the need to draw up the methods and ways to process
territorial regionalization (lvani¢ka 1963, s. 223-225). This paradigmatic doctrine
was practically binding in Slovak human geography until 1989.

The first systematic reception of quantitative discontinuity in Slovak geogra-
phy was the papers by Paulov (1966, 1968, 1969). They reflected Schaefer’s criti-
cism of the Hettner-Hartshorne’s chorological conception. He paid significant
attention to the reception of the book by W. Bunge , Theoretical Geography"” from
1962 and pointed out to the cybernetization of geography and the application of
system’s theory in geography. Paulov’s interest in the new paradigm of geogra-
phy as a spatial science was influenced by the papers by Polish (Z. Chojnicki, R.
Domanski) and Russian geographers (J.V. Medvedkov). The key role was played
by the monography of D. Harvey ,Explanation in Geography" published in 1969,
based on which J. Paulov prepared lectures in theoretical geography for students
(Paulov 2009). Thanks to him, Slovak geography relatively early captured quanti-
tative discontinuity in the world geography. Apart from Paulov, the paradigm of
geography as a spatial science in Slovakia was firstly developed by A. Bezék, S.
Polacik and J. Krcho (Matlovi¢, Matlovicova 2015). This paradigm became a sort
of asylum for the part of geographers who had a moral problem to adapt to the
requirements following from the ideological contamination of geography by
dialectic and historical materialism. The Communist regime tolerated their activ-
ities because in mathematical modelling and the use of quantitative method the
Communists saw no ideological threat for their interests in power. Despite this fact
many key profile monographies representing this stream of geographic thought
were published just after the social changes in 1989 - such as Paulov’s monog-
raphy ,Entropia v urbdnnej a regiondlnej analyze" (“Entropy in Urban and Regional
Analysis”) and Bezak’s monography ,Problémy a metdédy regiondlnej taxonémie”
(“Problems and Methods of Regional Taxonomy"), both published in 1993.The reflec-
tion of quantitative discontinuity did not remain only as the inventory of the new
approaches, but resulted in many applications and key papers that had already
been inventoried in other papers (Bezak 2008, Paulov 2009).

As a follow up to the reception of quantitative discontinuity, Slovak geogra-
phy relatively early reflected to the system and complex discontinuity. The system
approach in the geomorphological research of slides and slope modelling was
developed by Urbanek (1968). Slovak geography experienced a creative inter-
connection between the new approaches and the traditional Landschaft school
developing as long as from the first decades of the 20™ century. M. Luknis (1963)
pointed out to the application of the Landschaft approach and J. Drdo$ (1965)
brought theoretical knowledge of this school of thinking in Slovak geography.
The landscape concept became the domain of physical geographer’s research and
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in it is possible to identify the influence of the conceptions of Soviet geographer
Isatenko and German geographer Haase. J. Krcho (1968, 1974) connected the
approaches of the Landschaft school with the system approach. He applied the
system approach in the study and modelling of the landscape as a spatially organ-
ized system. He elaborated a complex digital model of relief. One of the most im-
portant is his monography,Morphometric Analysis of Relief on the Basis of Geometric
Aspect of Field Theory", which was published in 1973. The geosystem approach and
inspirations form the approaches in the work of British geographer P. Haggett ,Ge-
ography a Modern Synthesis” from 1972 were applied when making a conception of
the landscape synthesis (Mazur, Drdos, Urbanek 1983). On the initiative of Slovak
geography a Commission IGU (International Geographical Union) ,Landscape Syn-
thesis — Geoecological Foundations of the Complex Landscape Management” started
in 1980 and operated until 1988. Within IALE (International Association of Land-
scape Ecology) there was a working group ,Landscape Synthesis — in Environmental
Management”. Complex discontinuity caused a less significant reaction in Slovak
geography. Its theoretical bases were discussed by K. lvanicka (1988). Another
author who implicitly discussed the relation of the theory of complexity and geog-
raphy was J. Paulov (2002). In the concrete research we later meet the application
of the theory of complexity, more concretely in the evolutionary analysis of the
landscape system (Lehotsky, Novotny, Greskova (2008). Only recently, Slovak geog-
raphy discussed the concept of complexity in the context of economic geography
(Rusnak 2012).

Behavioural discontinuity caused the first responses in Slovak geographic
community in the second half of 1970 It was thanks to V. Ira (1984), whose first
papers in this field were focused on the evaluation of environmental quality in
Bratislava via the study of evolutionary-preferential aspects of its perception (Ira,
Paulov 1976, Basovsky, Paulov, Ira 1981) and on the reflection of the Lund school
of time geography (Ira 1989, 2001). The study of the designation-structural aspects
of perception in the research of the image of a city was reflected in Slovakia by
Radvani (1983, 1985). However, this stream of geographic thinking could not be
fully developed earlier than after the social changes in 1989. Work by Kollar (1992,
1994) and Matlovic¢ (1992) are the examples of it.

Post-positivistic discontinuity initiated the first reflection in the paper of J.
Paulov ,Spory o pozitivizmus v sucasnej zdpadnej geografii” (“Controversies about
Positivism in Current Western Geography”), which was published in 1986. The
response to post-positivistic 15t order discontinuity in Slovak geography was
connected with the reflection of humanist 2nd order discontinuity. However, it
was relatively modest. The application of humanist approaches in their pure form
absents and no Slovak researcher can be marked as a humanistic geographer par
excellence. A certain reflection or at least a marginal reference was received by
humanistic geography in some mostly extensive works about the philosophical
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issues of geographic thought or, a humanistic-geographical interpretation and
a reinterpretation of traditional geographical concepts (Paulov 1986, Kasala 1994,
Matlovi¢ 2007). A certain intersection of humanistic geography is evident mainly
in Slovak discussions about the constitution of reconstructed or new regional
geography (Kasala 2005, Lauko, Kasala 2009). From the methodological point of
view, the discussions about the application of the concept of understanding in
regional-geographical (Kasala 2003) research and the use of qualitative methods
in humanistic-geographical research (Rochovska et al. 2007) are relevant.

From the beginning, structuralistic discontinuity did not cause any reflection
in Slovak geography. It was because of the fact that during the Communist regime
dialectic and historic materialism was the dominant and binding ideology in its
vulgarized Marx-Lenin version. University education, scientific education and so-
cial-scientific research were indoctrinated by it. It was precisely characterized by
J. Demek (1987, p. 13), according to whom thanks to the cooperation with Soviet
and Polish geographers we have developed the Czechoslovak Marxist geography
school with several differences in individual schools, the Bratislava one, the Prague
one etc. After the important social and political changes in 1989 the Marx-Lenin
ideological doctrine was discredited whereby we can explain a relatively long
period of Slovak geographers’ unwillingness to reflect the western Marxist and Ne-
omarxist ideas. The situation has become to change not earlier than in the recent
years when some participants of the youngest generation make their efforts to
encompass some topics in the way that they take into account at least a partial
perspective of critical geography inspired by Marxism and neomarxism (these
include works by Suska, 2014 and Michalko, 2012, 2013, 2014). Smith and Rocho-
vska (2006) used the perspective of critical geography when researching poverty
and social-economic inequalities.

So far, scientific-realistic discontinuity has not caused any notable reaction in
Slovak geography. It is mentioned in several theoretically oriented review articles.
M. Lehotsky (2003), M. Lehotsky and J. Novotny (2006) pointed out to the use of the
conceptions of transcendental realism in fluvial geomorphology.

New regionalist discontinuity was reflected in theoretical discussions relating
the development of geographic thinking or the theory and methodology of
regional geography -J. Paulov (1996), V. Lauko (2000), V. Lauko, K. Kasala (2009), R.
Matlovic (2006, 2009). In empirical research the approaches of new regional geog-
raphy started to be applied mainly in the researches of local and regional identity
- S. Bucher (2012), K. Kasala (2005, 2012), K. Kasala et. al. (2009, R. Nikischer (2013)
and P. Suska (2010) a territorial marketing and place branding - K. Matlovi¢ova
(2007, 2015).

Feminist discontinuity was reflected only marginally in Slovak geographical
literature. The summary of theoretical-methodological problems of feminist ge-
ography was brought by the monography of Blazek and Rochovska ,Feministické
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geografie” (“Feminist geographies”) published in 2006. A. Rochovska partially relied
on the feministic perspective in a widely designed research of poverty in which she
pointed out to women as a vulnerable group that is more endangered by poverty
(Rochovska 2005). New cultural discontinuity has not been reflected in Slovak lit-
erature yet.

Post-modern 1% order discontinuity was reflected in the review articles by
Paulov (1997) and Matlovi¢ (1999) by the end of 1990' Post-structuralistic relation
discontinuity, post-colonial discontinuity and post-humanistic discontinuity were
informatively discussed in the book by Matlovi¢ and Matlovi¢ova (2015). The
concrete applications of relational geography approaches can be found in the
papers by Némethyovd (2012) and Blazek, Sugka (2017). Generally, the potential of
post-modern post-structuralist geography remains only minimally used in Slovak

geography.

CONCLUSIONS

Summarizing the found facts it is possible to state that in Slovak geography two of
four 1+t order discontinuities of world geographic thought were reflected as well
as 10 of 16 2" order discontinuities of world geographic thought.

Our analysis shows that, as a result of its late institutionalization, Slovak geog-
raphy could join the reflection of world geographic thought not earlier than after
regionalist 2" order, and so after 1°* order positivistic discontinuity. This was the
reason why the first two 1% order discontinuities of world geographic thought
(the one of Enlightenment period and the positivistic one) and first two 2" order
discontinuities (evolutionistic-deterministic and anarchistic) could not have been
directly reflected by Slovak geography.

The beginnings of Slovak geographic thought are mainly linked with the French
school of regional geography the concepts of which were applied by J. Hromadka
in his regional geography synthesis. Slovak geography diverted from this paradigm
in 1950’ due to the transition to the paradigm of dialectic and historic materialism.
It was the result of power-motivated forced sovietisation of Slovak education and
research practice. Despite the fact that this paradigm was binding until social-po-
litical changes in 1989, Slovak geographers managed to reflect almost all relevant
discontinuities of the period.

Quantitative discontinuity was reflected a decade after its establishment in
western geography. Its reflection showed itself not only as an inventory of the new
approaches, but resulted in many applications and key works. Following the recep-
tion of quantitative discontinuity, Slovak geography relatively early also reflected
system and complex discontinuity. Its creative interconnection with the Landschaft
school brought many precious results and the creation of the separate Bratislava
school of landscape synthesis, the results of which were appreciated by the institu-
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tionalization of this research agenda in the structures of IGU and IALE. Behavioural
discontinuity produced first responses in the Slovak geography community in the
second half of 1970..

Post-positivistic 15t order discontinuity was associated with the reflection of hu-
manistic 2" order discontinuity. Initially, structuralistic discontinuity did not cause
any reflection in Slovak geography. It was caused by discredited Marx-Lenin ideo-
logical doctrine in the period after the end of the Communist regime and Slovak
geographers’ unwillingness caused by it to reflect the western Marxist and Neo-
marxist ideas. Scientific-realistic, new regionalist and feminist discontinuity caused
a relatively modest reaction. Structuration discontinuity and cultural discontinuity
and the concepts of new cultural geography have not been discussed in Slovak
geography yet.

Post-modern 1% order discontinuity was reflected in summary studies and
in Slovak geographical literature we can also find the first applications of the
concepts as the result of post-structuralistic relational discontinuity. Post-colonial
and post-humanistic discontinuities have been only informatively discussed in
a wider reviews of geographic thought. In general, the potential of post-modern
post-structuralistic geography remains only minimally used in Slovak geography.
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Abstract

Inthe article we focused on incorporating sustainability into the concept of quality
of life in response to the current accelerating environmental problems. Quality
of life is understood holistically as a link between the personal or subjective
dimension with a geographic dimension or objective, expressed in terms of
quality of place. Two goals were formulated in the article. The first is to analyze
the possibility of including sustainability in the concept of holistic quality of life.
Itincludes an answer to the question of which lifestyle - hedonistic or eudaimonic
is sustainable. The second goal, closely related to the first, is to explore the spatial
differentiation of holistic quality of life in districts of the Czech Republic. In the
theoretical part of article, we explore quality of life, holistic quality of life and
sustainable quality of life. In the empirical part we measure both dimensions
of holistic quality of life in the form of satisfaction with life and satisfaction
with the place in districts of the Czech Republic. The data were obtained by
face-to-face interviews so that all districts were proportionally represented in
terms of population. The informative value of such measurements, based on
correlations, is high, much higher than the measurement of place quality in the
form of set indicators. The value of the correlation between life satisfaction and
place satisfaction according to the verbal evaluation of the correlation values is
medium high.

Key words
Quality of life, holistic quality of life, quality of place, sustainable of quality of life,
districts of the Czech Republic.

INTRODUCTION

Over the last period, in the study of quality of life, interest in the holistic approach
to the quality of life has been increasing, usually expressed by its conceptualiza-
tion (Veenhoven 2000, 2016; Phillips, 2006; Murgas, 2016). At the same time, over
the past few months, we have witnessed a paradigmatic change in terms of cli-
mate change, or in a broader sense, on environmental issues. These problems have
moved from the academic sphere to the public sphere. Comprehensive warnings
about the impacts of climate change on contemporary life are being formulated.
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In relation to quality of life, the outlined development raises sustainability as a pri-
mary requirement.

Improving the quality of life in developed countries, linked to a long period
of economic growth, is coming to an end, and the effort to improve quality of life
is likely to be replaced by an effort to maintain the current quality of life. In the
article we focused on incorporating sustainability into the concept of quality of life
and applying measurement of such a holistic quality of life in districts of the Czech
Republic.

Vedou, ktord je zamerana na explore ako kvalita Zivota vznika, resp. ¢o ju
nasycuje je psycholégia. V psycholdgii as with all new concepts, there is termino-
logical inconsistency in this new field on the border of psychology and sustaina-
bility. Therefore, in addition to the term ‘psychology of sustainability’ we can also
come across the term ‘environmental psychology’ (Pol et al. 2017).Attention is paid
to the relationship between sustainability and quality of life or similar phenomena
of well-being, happiness etc. (Chiras, Corson 1997; Moser 2009), some authors as-
sociate them into one term “quality and sustainability of life” (Mederly et al. 2003;
Vonk 2011). One of the main sustainability factors is land use (Boltiziar et al. 2016;
Izakovi¢ova, 2000; Jedlicka et al. 2019; Karlik et al. 2018; Kubinsky et al. 2015; Liesk-
ovsky et al. 2018; Muchova, 2019; Olah 2003; Olah, Zigrai 2004; Petrovi¢, Muchova
2013; Sldamova, Bel¢akova 2019; Tarnikova, Muchova 2018).

We have two goals in the article. The first is to verify the possibility of including
sustainability in the concept of holistic quality of life, including answering to the
question of which way of life - hedonistic resp. eudaimonic is sustainable. The second
goal, closely related to the first, is to explore the spatial differentiation of holistic
quality of life in districts of the Czech Republic. Based on the above statements, we
hypothesize: Sustainability can be a part of the concept of the quality of life.

This article has two parts. In the first, theoretical part, we outline the key
concepts focused on quality of life, holistic quality of life and quality of place. In
the second, empirical part, we will measure the quality of life at the geographical
level in the districts of the Czech Republic, describing data, methods and findings.
In discussion we explore the validity or invalidity of the hypothesis and whether
we met objectives.

THEORETICAL FRAMEWORK
Quality of life

Exploring the quality of life (or the phenomena with which it is identified, such
as well-being, life satisfaction or happiness) has gained prominence in the social
sciences in recent decades (Kroll, 2008). The interest in exploring the quality of
life has been and is accompanied by an effort to bring knowledge applicable to
‘policy and practice in the field’ (Hughes et al., 1995). In this period, the quality of
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life entered the public sphere and became part of government programs in many
countries as well as programs of international organizations such as the UN or the
European Union. The consequence of these processes is that the quality of life has
become a vague term meaning anything. A large part of the population of devel-
oped countries lives in prosperity, and therefore researchers identify the quality of
life with the life satisfaction that is called well-being. This identification was sup-
ported by a paradigmatic change in psychology in the form of the emergence and
rapid spread of positive psychology. In addition to satisfaction with life, there is
dissatisfaction called ill-being. Moreover, none of us lives in a vacuum but in a spe-
cific geographical environment. This affects life satisfaction through its facilities,
the level of social pathology, the quality of the environment and aesthetic values.
It should also be emphasised that the researchers’ interest to explore quality of
life was primarily in a quantitative form with the development of its epistemology
lagging behind. One of the consequences of this development is the terminolog-
ical chaos, so the quality of life is identified not only with well-being, satisfaction
with life or happiness, but also with their various modifications, such as economic
well-being, material well-being, mental well-being, objective well-being, physical
well-being, psychological well-being, personal well-being, subjective well-being,
well-being of nations, economy of happiness, objective happiness, or welfare. The
solution to the problem of terminological chaos is to define the key terms.

In the sense of quality of life, we consider the cognitive assessment of how
good an individual’s life is. When one expresses himself on the quality of his life,
he evaluates it. Assessment can be verbal or numerical, on a prescribed scale ex-
pressing the degree of satisfaction with life. Satisfaction with life that has achieved
above-average value is referred to as wellbeing, life satisfaction, which reached
below-average values (in other words, dissatisfaction) becomes ill-being (Murgas,
2019). Satisfaction with life is a synonym for quality of life, not happiness. The
reason for this finding is that happiness is an emotion, expressing affective eval-
uation of satisfaction with life. Happiness is a short-term emotional state of joy.
From the fact that happiness is an emotion comes the knowledge that happiness
forms an effective part of the quality of life. We define it as the highest achievable
well-being. An individual has a quality of life all his life, happiness is his just an
occasional part.

Most people in developed countries are happy with their lives, in the United
States, according to Gallup, 86% of Americans are content with their lives
(McCarthy, 2019). Scientists that explore quality of life respond to this by identify-
ing well-being with quality of life. This is a simplification, as well-being is only one
part of the subjective dimension of quality of life, the other is ill-being. Dichotomy
well-being - ill-being is one of many dichotomies of quality of life. Another is the
fact that on the one hand the quality of life is a complex multidimensional complex,
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on the other it is the answer to a simple question: How are you? The answer can be
verbal on the Likert scale or numerical on the Cantril scale.

The multidimensionality and complexity of the quality of life cannot be ex-
pressed by one indicator, but there is no consensus about optimum number or
the way of their measurement. The optimal solution is to identify the smallest
number of indicators with the greatest possible informative value. The effort to
express the complexity of quality of life leads to its conceptualization, which is
formulated especially by authors focused on healthy related quality of life (Cella
1994; Schalock 2004; Kaplan, Ries 2007) but also by authors dealing with quality of
life generally (Veenhoven 2000, 2016; Phillips 2006; Jakubcova et al. 2016; Murgas,
Klobuénik 2018; Murgas 2019). Geographically, the quality of life is conceptualized
and an overview of the authors dealing with it is presented by Murgas (2016). From
conceptualizations there is a general consensus on knowing the existence of two
dimensions of quality of life, subjective, referred to as well-being and objective,
referred to as quality of place. Complex quality of life is described by researchers as
holistic quality of life. The article is focused on that.

The introduction of the concept of quality of life into the public space was due
to politicians. In the 1960s US President Johnson announced the Great Society
program with aim to improve the lives of Americans (Rapley, 2008). In Europe,
German Chancellor Brandt in the early 1970s included improving the quality of
life of German residents on his party’s agenda (Murgas, 2012). The interest in the
quality of life in terms of the offer of its improvement has become part of the
agenda of political parties in developed countries. Quality of life has thus become
part of government programs in many countries, as well as programs of interna-
tional organizations such as the UN or the European Union. Researchers responded
to this demand by bringing knowledge applicable in policy and practice in the field
(Hughes et al. 1995). The current achieved high level of satisfaction with life is not
sustainable in the future, this is explicitly stated by the third Sustainability monitor
of the Netherlands (2015), which urgently states the need for the formulation of
sustainability of quality of life.

Holistic quality of life

The quality of life was described in previous text. Why is it necessary to deal with
holistic quality of life? The need lies in the recognition that if researchers have the
ambition to bring valid knowledge to the public and politicians in terms of deci-
sion-making information, this is then necessary. The difference between quality of
life, respectively for what is being declared as such - most often well-being - and
the holistic quality of life is that holistic means two-dimensional quality of life. The
Quality of Life Research Unit, which is a part of the University of Toronto, came up
with the ‘Being, Belonging, becoming’ quality of life model known as the Raphael
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et al. In this model there are three dimensions to quality of life, each of which con-
sists of three domains. According to the authors ,The model is multidimensional
and assumes that quality of life is holistic in nature” (Quality of Life Research Unit,
on line). The influence of both dimensions on the holistic quality of life is not the
same; Lyubomirsky et al. (2005) analyzed it from the psychological point of view,
Murgas and Klobu¢nik (2016b) explored it from the spatial point of view. Although
the influence of the place in which one lives does not seem great at first sight, it is
not negligible either.

System analysis and evaluation of quality of life factors affecting Faceted action
system theory within metatheory framework can be considered as part of the
creation of epistemology of quality of life (Shye, 2014a). Based on this meta-theory
Shye (2014b) formulated The Systematic Quality of Life (SQOL) Model as a matrix
of four subsystems: Personality, Physical, Social, and Cultural, and four modes:
Expressive, Adaptive, Integrative, and Conservative. The SQOL model, as well as
the familiar models of Allardt, Raphael et al., or Veenhoven, which is described by
Murgas (2019) are models of a holistic, two-dimensional quality of life. A holistic
approach to quality of life is common in the written works that are focused on
healthy related quality of life (Dossa 1989, Ventegodt et al. 2006, Kelley-Gillespie
2009, Bower et al. 2010, Carrieri et al. 2018, Werneburg et al. 2018). Therefore, it is
surprising that a holistic approach to quality of life has not become significantly
represented in the general quality of life.

Sustainability of quality of life

As we have already mentioned, the interest of researchers focused on quality of
life in sustainability is obvious, as well as the interest of sustainability researchers in
quality of life. In the last two decades, quality of life has begun to be classified with-
in sustainable development as its fourth pillar. According to Ira and Huba (2007:
197) “Sustainable development has been redefined as a holistic concept of qual-
ity of life”. The natural consequence of this is the unification of approaches to the
use of the term “quality and sustainability of life”. For the sake of completeness, it
should be noted that only the eudaimonic quality of life in the sense of Aristotle is
sustainable. Hedonic quality of life is not sustainable.

When we talk about the quality and sustainability of life, do we mean every life?
Are all forms of contemporary human life sustainable? Aristotle divided the expe-
rience of human life into two basic types: hedonic and eudaimonic. This division
is naturally simplistic, there are several transitional types, but we can accept it.
At present, the level of life satisfaction is high in developed countries, especially
in countries with a high quality of public policy. This is evidenced by almost all
measurements by researchers, international organizations such as the UN or OECD
and other entities such as The Economist or The Legatum Prosperity Institute.
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The present high level of satisfaction with life has many hedonistic features. Is it
sustainable in the future? It is not (Pol et al. 2017), even the third Sustainability
monitor of the Netherlands (2015) states this explicitly. This implies the need to for-
mulate sustainability of quality of life. In one of many definitions of sustainability,
this is defined in relation to quality of life:

In one of many definitions of sustainability, this is defined in relation to quality
of life: “Sustainability is a dynamic process which enables all people to realise
their potential and improve quality of life in ways that simultaneously protect
and enhance the Earth’s life support system” (Forum for the Future, on line). In the
article, the sustainable quality of life is considered to be a quality of life that is not at
the expense of future generations. This implies that sustainability is not an indicator
of (environmental or other) quality of life and therefore cannot be measured as an
indicator. Sustainability is the goal of a quality of life and at the same time the path
to this goal.

Quality of place

In the previous part of the article we focused on the need for a holistic approach
to quality of life, meaning inclusion of its objective spatial dimension. The need for
a geographical approach to quality of life is based on the recognition that quality
of life always has a spatial dimension (Murgas 2016). In this approach, the irreplace-
able position of the ecological domain, respective ecological indicator when meas-
uring quality of life, is accepted.

The characteristics of the physical environment in which people live their lives
affect their quality of life (Pacione 1982), the same can be said about the social en-
vironment in which people live. Each individual has emotional ties to the physical
environment, in which social relations are manifested but also our personal identity
is rooted in (Kyle 2014). Raison d'étre dealing with the quality of life by a geogra-
pher lies in focusing geography on a physical space that in reality takes the form
of a place. The place is related to the phenomenon of good place (McCann 2004;
Kyle 2014), which is a place of different hierarchical levels ranging from settlements
to states. A place is good if it allows you to live a good life (Veenhoven 2014). An
objective dimension focused on space some authors call the quality of the place
(Trip 2007; Burton 2014; Murgas and Klobuc¢nik 2016a). It can be defined as “emo-
tional and cognitive assessment of external, spatially differentiated material and im-
material conditions for the experience of good life” (Murgas$ 2016: 311). In exploring
the spatial dimension of quality of life, emphasis is placed on the quality of life
in regions (Gonzales et al. 2011; Murga$ and Klobu¢nik 2016a) and in settlements
(Ira, Andrasko 2008; Biagi et al. 2018), while the quality of urban life is significantly
superior to the quality of rural life (Murgas 2016).
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DATA AND METHODS

Satisfaction with life and quality of the place was evaluated in the Czech Repubilic,
while the districts were considered as the place. The data was obtained by a per-
sonal questionnaire survey and survey via social networks (N = 1,356) from res-
pondents over 18 years of age from all 77 districts of the Czech Republic so that
it would meet the quota selection for the district quota (LAU 1). The investigation
took place for period from June 2018 to March 2019. The number of respondents
is based on the minimum number of respondents (N = 10) in each district and si-
multaneously on the minimum number of respondents in each region (N = 70). In
districts with the smallest population, the number of respondents was higher than
mathematically should be. For Prague with a population of 1.3 million, the number
of questionnaires was arbitrarily set at 150.

In the questionnaire survey, respondents rated their satisfaction with life and
the quality of the place on the Cantril’s scale 0-10, where 0 represents the lowest
value and 10 represents the highest value. Questions were formulated as follows:

e How satisfied are you with your life?
e How satisfied are you with the quality of the place you live in?

RESULTS AND DISCUSSION

The result of the questionnaire survey is the finding that the inhabitants of the
Czech Repubilic are satisfied with their life on the Cantril’s scale 0-10 at 7.38, with
the place where they live, they are satisfied at 7. 08.

The degree of correlation between life satisfaction variables and place quality is
0.41, according to the verbal correlation evaluation (de Vaus 2002), this correlation
is moderately high. The values of satisfaction with life correspond to the values
(Table 1) found by the Centre for Public Opinion Research at the Institute of Soci-
ology of the Academy of Sciences of the Czech Republic (Spurny 2019) in period
between June 2018 and March 2019.

Table 1 Life satisfaction from June 2018 to March 2019 in the Czech Republic as
a percentage

2018 2019
Scale - - average
june | sept. | oct. | nov. | dec. | jan. | feb. [march

very satisfied 17 17 16 15 17 15 18 15 16
satisfied 51 52 53 50 52 51 50 53 52
satis./dissat. 22 21 22 23 22 23 24 23 22
dissatisfied 9 9 8 10 8 10 7 8 9

very dissatif. 1 1 1 2 1 1 1 1

Source: authors according Spurny (2019)
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The following tables show the districts with the highest life satisfaction values
(Table 2) and the lowest life satisfaction values (Table 3). The range between these
values is 8.43 - 6. 30.

Table 2 Districts with the highest life Table 3 District with the lowest life
satisfaction in the quantile satisfaction in the quantile
Rank. Districts Value Rank. Districts Value
1. |Cheb 8,43 75. |Rakovnik 6,40
2. |Breclav 8,23 76. |JindfichGv Hradec 6,36
3. |Praha - vychod 8,20 77. |Tachov 6,30
4. |Rychnov nad Knéznou 8,18
5.-6. |Hradec Krélové, Ji¢in 8,10
7. |Kladno 8,05

The spatial structure of satisfaction with life in districts is shown in picture 1,
based on the division of districts into quantiles. The fundamental statement is that
in all districts of the Czech Repubilic, satisfaction with life is above average, so it
takes the form of well-being. However, it is not easy to derive some regularity from
spatial differentiation. Only three districts are in the first quantile with the lowest
values (but above average in the absolute value). On the other hand, in the fifth
quantile with the highest values, there are close to border districts but also districts

38
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Figure 1
The average value of satisfaction with life in the districts of the Czech Republic
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in the Prague agglomeration. There are no city districts in this quantile, and except
from the Hradec Kralové district, there are no districts with regional offices. The
grouping of districts in this quantile in the form of an area can be talked about only
in one case of the districts of Ji¢in, Hradec Kralové and Rychnov nad Knéznou.

The second component of holistic quality of life is the quality of the place. The
following tables show the districts with the highest value of quality of place (Table
4) and the lowest value of quality of place (Table 5). The range between these
values is 4.54 - 8.70, so it is larger, as it was the case with life satisfaction. Since there
is only one district in the quantile with the highest value of quality of the place -
Jic¢in, for better understanding of spatial differentiation | also mention the districts
with the second highest values in the quantile.

Table 4 Districts in quantile with highest Table 5 Districts in quantile with the
and second highest value of lowest and second lowest value
quality of place of quality of place

Rank Districts Value Rank Districts Value
1. | Jicin 8,70 72. | Rakovnik 6,00
2. | Kroméfiz 8,00 73. | Jindfichtv Hradec 591
3. | Tabor 7,92 74. | Tachov 5,70
4. | Olomouc 7,85 75. | Ceska Lipa 5,63
5. | Praha 7,83 76. | Ustinad Labem 5,13

77. | Most 4,54

4,00 5,00 6,00 7,00 8,00 9,00 —_—i—
Figure 2

The average values of quality of place in the districts of Czech Republic (2019)

Folia Geographica, Volume 62, No. 1, 77-94, (2020) « 85




HOLISTIC AND SUSTAINABLE QUALITY
OF LIFE CONCEPTUALIZATION AND APPLICATION

The comparison of the districts in quantiles with the highest and lowest values
of satisfaction with life and quality of the place implies that in the case of districts
with the highest values, the only district of Ji¢in is represented in both cases and
in the case of the districts with the lowest only district of Jicin is represented in
both cases and in the case of the districts with the lowest values, the district of
JindfichUv Hradec is represented in both quantiles. Spatial differentiation of place
quality in districts is shown in Fig. 2, also based on the division of districts into
quantiles.

A holistic understanding of quality of life means evaluating both of its dimen-
sions in one whole. Measuring holistic quality means adding up date from life satis-
faction measurements and quality of place. Both dimension values were measured
on a 0-10 scale, so theoretically, the holistic quality of life values could range from
0-20, in fact, the range was 11.3-16. 8. This means that the holistic quality of life in
the districts of the Czech Repubilic is above average good (Fig. 3).

Table 6 Districts in quantile with the Table 7 Districts in quantile with the
highest value of holistic quality lowest holistic quality of life
of life
Rank. Districts Value Rank. Districts Value
1. | Jigin 16,80 75. | Tachov 12,00
Rychnov nad Knéznou | 16,00 76. | Usti nad Labem 11,73
3.-4. | Kroméfiz 15,85 77. | Most 11,31
3.-4. | Olomouc 15,85

In Table 6 we show the districts in quantile with the highest value of holistic
quality of life. The Ji¢in District ranked first in quantiles with the highest value of life
satisfaction (Table 2) and the quality of the place (Table 4).

The districts with the lowest holistic quality of life in quantile are in Table 7.
Their location, especially in the districts of Usti nad Labem and Most, was decided
by very low values in the quality of the place.

When there are two dimensions of quality of life, it is natural to deal with their
relationship.

It is not equal, life satisfaction is generally considered more important than the
quality of the place (Rapley 2003), according to other opinions, the relationship
of both domains is relatively independent (Allison et al. 1997). In the article, the
weight was not given the dimensions, they are understood as equal. When both
variables have the same weight, one would expect that the resulting holistic
quality of life is equally influenced, but it is not. Pearson’s correlation coefficient of
life satisfaction and holistic quality of life is.77, the correlation of place quality and
holistic quality of life is.88, meaning that quality of place affects the holistic quality
of life more as life satisfaction.
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Figure 3
The Average values of the Index of holistic quality of life in districts of the Czech Republic

The following important conclusions come from the measurements:

(i) life satisfaction and the quality of a place have different measured values, so
life satisfaction cannot be identified with the quality of life,

(i) the level of satisfaction with the life of the Czech Republic population on the
Cantril scale of 0-10 is high (7.38), the level of satisfaction with the place they
live in is also high (7.08), only slightly lower than the level of life satisfaction,

(i) correlation coefficient between variables of life satisfaction and place quality is
0.41, according to the verbal correlation (de Vaus 2002), correlation is moder-
ately high,

(iv) from the analysis of spatial differentiation of holistic quality of life (Picture 3)
shows that there is no regularity. There are five districts in quantile with the high-
est values, they are not urban districts, two out of five are districts with regional
towns (Hradec Kralové, Pardubice). The districts in quantile with the lowest val-
ues are three, the district of Tachov is a sparsely populated district with a small
district town (less than 13,000 inhabitants), while the district of Usti nad Labem
is the district with a regional town with a population of 93,000 inhabitants.

(v) Thus, the values of holistic quality of life do not correlate with the population
or the meaning of the district city. The peculiarity that future research could fo-
cus on is the relatively large difference between the values of two neighboring

districts in Eastern Moravia - Kroméfiz (15.85) and Hodonin (13.04).
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DISCUSSION

In the previous part of the article the holistic quality of life in an example of dis-
tricts of the Czech Republic was described, the data for life satisfaction and quality
of place was obtained by questionnaire survey. In the case of an objective dimen-
sion, this means satisfaction with the quality of the place. As we have already men-
tioned, Murgas and Klobu¢nik (2016a) dealt with municipalities and regions of the
Czech Republic as good places to live. They used the values of 10 indicators as data,
obtained from statistical sources and constituting ,golden standard quality of life
" According to the authors ,the essence of the golden standard of quality of life are
quantifiable manifestations of the age-old archetypal human desire common to
all people in human history: desire to live long in health, in family, surrounded by
children and later grandchildren, to be educated, to have a meaningful job which is
fulfilling and to be considered a good person, respectively to have a good reputa-
tion. The desire to live, to be healthy, to live in a functional family and have a job is
expressed by indicators of their absence. Suicide is the final phase of the lack of will
to live, mortality is the final phase of the absence of health, divorce is breaking of
a family functioning, and unemployment is the absence of job” (Murgas, Klobu¢nik
2016a: 555). A similar procedure when the quality of a place is a sum of variables
obtained from statistical sources was used in the creation of the World Happiness
Report (Helliwell et al. 2019). An approach where scientists or politicians tell people
what life is good can be described as the ‘top down’ approach. Its essence is the
belief that a high-quality place must match a high-quality life in special units (dis-
tricts or states). Murgas a Klobuc¢nik (2016b) dealt with the influence of the quality
of place on the life satisfaction in districts of the Czech Republic. The quality of the
place was measured by a set of ten indicators of the golden standard of quality of
life whose values were obtained from statistical sources. The result of a comparison
of life satisfaction and place quality is the Pearson correlation coefficient of -0.1183,
which represents the low to very low correlation interface. In a particular form in
15 districts out of 77, life satisfaction was lower than the quality of the place, in 2
districts both values were the same, and in 60 districts, life satisfaction was high-
er than the quality of the place. It turned out that the assumption of “ at a good
quality place a life is of a good quality” does not apply in 78% of the districts of
the Czech Republic. It is remarkable that people “were better off than they should”
in the district of Most and other districts of the Usti nad Labem and Karlovy Vary
regions. At the same time, it was true that people were “the worse off than they
should have” in the city district of Brno, where the quality of the place is the tenth
best of all 6251 residences in the Czech Republic.

The article uses a bottom-up approach, in other words, the quality of a place
is good when people consider it good. Numerically, the two approaches do not
differ in the districts of the Czech Republic: in 17 districts the quality of the place
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was higher than the satisfaction with life, in one district they were the same and in
59 districts the quality of the place was lower than the satisfaction with life. What
is important, however, is that the Pearson correlation coefficient of life satisfaction
and place quality in terms of satisfaction with it is 0.41, which is a medium-high
correlation.

CONCLUSION
In the article we formulated two objectives.

The first concerned verifying the possibility of including sustainability in the con-
cept of holistic quality of life, including the answer to the question of which way of
life - hedonistic resp. eudaimonic is sustainable. We discovered that sustainability
can be included in a holistically understood quality of life. However, sustainability
is not an indicator and therefore cannot be measured. When asked if the quality
of life is sustainable, the unequivocal answer is that sustainable is just a life lived
eudaimonically. Today’s hedonistic life is not sustainable. The second goal, closely
related to the first, is to explore the spatial differentiation of holistic quality of life
in districts of the Czech Republic. From the spatial analysis of holistically described
quality of life the following important implications arise:

e Valid information necessary for both the public and the academic world will
bring only holistic understanding of the quality of life, containing both its di-
mensions, satisfaction with life and the quality of the place.

e The acceptance of the claim that improving the quality of life is the primary
objective of public policy is related to the need to approach the improvement
of the quality of the place from the “bottom up”in the form of satisfaction with
the quality of the individual population.

In this way, the quality of the place is correlated with life satisfaction.

e The quality of the place in terms of satisfaction with it correlates with the holis-
tic quality of life more like satisfaction with life, this emphasizes the position of
the quality of the place as the primary goal of public policy.

The analysis of the geographical approach to quality of life brings the following
important findings:

¢ the need for a geographic approach to quality of life is essential because the
quality of life always has a spatial dimension,

e geographic approach allows exploring the quality of life at all spatial size levels.

e The physical space that geographers are focused on can have a form of place in
reality. A good place phenomenon is related to the place (McCann 2004; Kyle
2014). The place is good when its characteristics enable a good life experience
(Veenhoven 2014).
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In the next research, it would be appropriate to focus on two lines of enquiries.
The first is repetition of the described procedure and thereby confirmation or ref-
utation of its conclusions. In the event of confirmation of the conclusions, the next
step should be the identification of indicators that contribute to the assessment of
satisfaction with the place. The second line should be to create a minimum time
series. Murgas$ (2019) dealt with the development of quality of life in the years
2003-2015 in the regions of the Czech Republic based on data from the Centre for
Public Opinion Research at the Institute of Sociology of the Academy of Sciences
of the Czech Republic. He states that satisfaction with life in the period under
review stagnated. The explanation of this fact the author sees in the validity of
Easterlin’s paradox and the influence of cultural-geographical characteristics of
Czech society. Creating a time series at district level will enrich the exploration of
the holistic quality of life and enhance its application character.
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Abstract

Since the political change of regime in 1990, tendencies previously characteristic
of Western European urban areas, such as city centre regeneration, revitalization,
gained momentum in post-communist cities as well. The ruined city centres’
renewal aimed at the creation of liveable surroundings. The goal of this article is
to explore how residents of Debrecen, East Hungary, viewed the regeneration of
the city centre, what this process meant to them and what kind of positive and
negative results could be observed in relation to the surroundings’ alteration.

Key words
Cities in post-communist countries, Debrecen, Urban renewal, Questionnaire
survey, residents’ opinion.

INTRODUCTION

Local governments have striven for the regeneration of post-communist city cen-
tres since the beginning of the 1990s. In this process, the revitalization of city cen-
tres ruined during the decades of socialism played a vital role (Matlovi¢, 2014). The
creation of more liveable cities was one of the most important objectives of such
projects. On the one hand, residents were offered new physical, more comfortable
surroundings. On the other hand, these changes also brought about unexpected
reactions: some welcomed the changes, while others had doubts about them.

In the spirit of the above the aim of this article is to explore the various reactions
of downtown Debrecen residents to city centre renewal and analyse the differenc-
es of opinions in view of the respondents’sex, age, education and type of housing.

THEORETICAL FRAMEWORK

During the last decades, different periods of downtown development were distin-
guished by researchers (Egedy and Kovacs, 2005; Horvath, 2019). After World War Il
during the 1940s and 1950s, one of the most important aims of urban reconstruc-
tion was clearing ruined quarters and building new ones. The new period of urban
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revitalization, which appeared in the 1960s and dominated the 1970s, focused on
the restoration of buildings built before World War Il. In the next decade, a new
component emerged by the name of urban renewal. As a new element of these
processes it could be witnessed that instead of projects financed by government
resources, local governments and private capital appeared among the investors.

Since the 1990s the concept of sustainability has gained more terrain, and it
generated the new approach called urban regeneration. There is no consensus
on the exact meaning of this concept. Kazimierczak and Kosmowski define it as:
‘Urban regeneration consists in the multifaceted revitalisation of urban areas
deprived of their economic, social and technical livelihoods. Although it focuses
on areas of diverse origin and functions, it always aims at improving the quality of
space (landscape) and utility, including the housing function’ (Kazimierczak and
Kosmowski, 2018, p. 37). According to Hall, urban regeneration is a proactive set of
interventions designed primarily to ameliorate against the negative consequences
of urban decline (Hall, 2006, p. 57). Nevertheless, Robert’s definition is the most
widely embraced by researchers. In his view, ‘urban regeneration is a compre-
hensive and integrated vision and action which leads to the resolution of urban
problems and which seeks to bring about a lasting improvement in the economic,
physical, social and environmental condition of an area that has been subject to
change’ (Roberts, 2010, p. 17.).

In the Central European region, the above tendencies appeared to varying
extent. After World War Il, demolition of the severely damaged inner quarters
could be observed mainly in big cities (e.g. Warsaw, Berlin) (Horvath, 2019). It was
followed by the construction of new residential buildings suited to the socialist
architectural concept. After the change of regime — drawing on the first experienc-
es in the 1980s - projects were launched in many countries (Keresztély and Scott,
2012; Matlovic et al., 2014; Hlavacek et al., 2016; Sykora, 2017; Stryjakiewicz et al.,
2018; Neducin et al., 2019).

The most essential component of the investigation is the analysis of the impact
of the projects. It is carried out by the application of two methods. Firstly, the
positive and the negative results of the alterations are demonstrated by statistical
data and, secondly, the projects’impacts are examined through surveys studying
mainly residents’ opinion (Bucher et al., 2013). Research of the first type examines,
for example, institutions which offer both leisure and entertainment activities and
may be increasingly important in the cities’ everyday life (Neducin et al., 2019).
Research may also indicate advantages offered by the renewed buildings, or the
development in commercial or business life (Guimaraes, 2017).

Some questionnaire surveys show that the increasing demand for parking place
is a serious problem (Hlavacek et al., 2016), while others find a growing need for
public recreation space and residential buildings (Kunc et al., 2014). Other surveys
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discuss the improvement of public security and interpersonal relationships as im-
portant factors (Jalaludin et al., 2012). According to a survey carried out among
businesses, residents, and customers, ‘the improvements encourage private invest-
ment’ as well (Kozma, 1998; Bromley et al., 2003).

Several questionnaire surveys examine the relationship between residents
and the renewed quarters. A special group of these surveys deals with elderly
people’s satisfaction with improved surroundings (Temelova and Dvorakova,
2012), or the youngest generation’s attitude to the regeneration projects and their
needs (O'Brien et al., 2000).

Among other issues, Albertini and her co-authors call attention to the varying
priorities of different parties involved in regeneration projects. They state that ‘the
residents and the public officials/stakeholders care about several aspects of urban
regeneration and sustainability, and that in some cases their views are sharply
different’ (Albertini et al., 2006). Murzyn arrives at a similar conclusion when she
states that ‘the private, public and local interests and needs are often divergent
and hard to reconcile’ In her view, ‘the main problem involves the functioning of
the quarter as an attractive leisure and entertainment area versus its residential
function’ (Murzyn, 2006).

Yet another essential issue is how the relationship between the city centre and
the city’s other parts may have changed in the last decades (Matlovi¢ and Sed|3-
kova, 2007).

THE BACKGROUND

In the 20" century there was a lapse in the centuries-old organic development of
Debrecen’s historical city centre. The differences within the city centre are partly
the result of the terrible destruction during World War Il, and partly of the (social-
ist) reconstruction. Some inner quarters’ rebuildings during the communist regime
and the projects carried out with varying success after the change of regime also
contributed to the area’s uneven development. Due to the above mentioned fac-
tors, there are substantial differences in the built environment and the role and
function of city centre quarters of Debrecen.

In spite of socialist development programs, by the time of the change of regime,
the major part of the central area had become severely dilapidated therefore
various city regeneration projects were recommended to be planned by experts
(Suli-Zakar, 1994).

The different regeneration projects launched around the turn of the millennium
have changed the historical city centre of Debrecen to a great extent. In particular,
the main square (Kossuth Square) and its near surroundings have been radically
altered. The city centre’s changes (the importance of city regeneration in Debrecen
and its effects) and the development of residential areas have been discussed by
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the authors of the present article in several publications (Kecskés, 2015., 2018.,
Kozma, 2016). It should also be noted that these projects have had various effects
on diverse parts of the city centre (e.g. residential areas developed differently), and
we believe that some areas show greater changes than others.

Based on the findings of our questionnaire survey, this study shows how city
centre residents view these regeneration projects. It is of vital importance to De-
brecen’s city centre’s regeneration, because no similar studies have been conduct-
ed in the field.

DATA AND METHODS

This study is based on former social-geographical surveys conducted by the De-
partment of Social Geography and Regional Development Planning and the Soci-
ology and Social Policy Department of the University of Debrecen. The question-
naire charted by sociologist Csaba Béres and his co-workers was also used by the
authors of this study (Béres, 1996).

The novelty of this study partly derives from its topic, city regeneration from
residents’ point of view, and from our contention that distinct housing types are
a crucial component of residents’ reception of regeneration projects. In compari-
son with former surveys, since the selection of respondents of this study was based
on types of housing and surroundings, the research covered a much greater area
than similar surveys had done. It included almost the entire historical city centre.

The basis of this survey are the results of questionnaires answered by city centre
residents in summer 2019. The questionnaires provide information on residents’ re-
lationship with the regenerated, renewed city centre and how these changes have
affected the respondents’ neighbourhood.

A simple random sampling method was used during the interviews: re-
spondents were visited by pollsters in their homes, and 160 questionnaires were
answered. In addition to determining sampling criteria, it was also important that
respondents come from diverse parts of the historical city centre, live in various
types of dwellings, and are of different age, too.

Based on the questions on the types of residential buildings, four categories of
dwellings within the historical city centre were found (Fig. 1):

1. Multi-storey block of flats built before 1945, mainly found in the main street or
its close vicinity (1.).

2. Housing complex (groups of blocks of flats) in the historical city centre, built
after World War II. They usually consist of four- or ten-storeyed brick or block
buildings (2/a, 2/b, 2/c).

3. Multi-storey block of flats, built after the change of regime in diverse parts of
the historical city centre (3.).
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One-storied detached houses (or parts of a real estate), found in that part of the

historical city centre that statistical publications call the “city’s traditionally built

residential area” (4/a, 4/b).

Survey results were recorded in an Excel file, and data was processed wit
SPSS Statistics 23.
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Figure 1
Debrecen’s historical city centre - the area of research
Source: own work
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The first group of questions addressed residents’ relationship to their quarters. The
authors inquired what the respondents’ positive and negative opinions about their

surroundings were in each type of dwellings. Respondents had to rank po

sitive

and negative attributes from the most to the least attractive characteristics of their

surroundings.
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Benefits of the location
Source: own survey

Each group responded that the central location was the most important
benefit. (Fig. 2).

Irrespective of types of housing, the most frequently cited advantages were
the central location and, closely related to it, good traffic conditions. Three groups
of respondents ranked the latter as second. As regards the order of benefits, quiet
surroundings were generally the third. Although a lot of respondents said that their
neighbourhood was quiet, the exact opposite was also stated by residents of the
same street or even the same block of flats! Only residents of detached houses with
a garden ranked the importance of ‘quiet surroundings’ second on the list of advan-
tages. The explanation of this ranking lies in the fact that the majority of detached
houses are located in Debrecen’s historical city centre, far from crowded high
streets, usually in the quieter side streets. Residents bought the properties in this
part of the city centre because they wanted to live in a peaceful neighbourhood.

Among residents of multi-storey blocks of flats (except for those living in houses
built before 1945), the quiet surroundings was the third most important positive
factor. The importance of good neighbours and outdoor programmes were placed
after the above mentioned points. The number of green areas, their condition
(some of them were full of rubbish and untended), and the lack of public safety
(primarily the presence of homeless people in the vicinity of residential buildings
and in the stairways) were mentioned as the least positive characteristics. These
were put at the end of the list because residents found them to be the most serious
problems in their area.
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Disadvantages in the surroundings
Source: own survey

Unlike in the case of positive factors, responses on the negative features by
residents of the four types of dwellings showed no consonance. But shortage of
parking space and expensive parking fees were mentioned almost unanimously in
the first place as the greatest problem for (almost) everybody (Fig. 3).

Parking problems in Debrecen originate from increasing motorisation and the
relatively few car parks and underground garage, which cannot keep up with the
demands. Another problem is that parking is not free, in fact, sometimes, rather
pricy, almost everywhere in the historical city centre of Debrecen.

Only residents who live in blocks of flats built before 1945 said that the noise
caused by outdoor programmes (concerts, festivals, etc.) is more disturbing than
parking problems. A relatively large number of respondents living in the city
centre’s housing estates mentioned noise as a disturbing factor as well. They often
complained about the noise of motor vehicles (this is a problem mostly in the busy
Csap6 Street), and the same respondents also complained of nightly disorderly
behaviour of customers of places of entertainment. (The latter also troubled those
respondents who live near the main square.) For this reason, some respondents
think that public safety is lacking. The unwanted presence of the homeless who
settled near residential buildings was mentioned among the problems as well. For
respondents living in detached houses, the disturbing factors might not be related
to the outdoor programmes organised on the main square or its surroundings.
We found that instead of outdoor programmes, these residents may experience
drunken patrons of nearby pubs and bars to be a threat to public safety.
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A relatively large number of respondents marked the lack of parks and green
areas among the negative factors, and even if there were some recreational areas
near their housing, they were neglected and were usually heavily littered. The
majority of respondents living in flats built after 1990 marked this factor as the
greatest problem of their surroundings. (It is important to note that the lack of
green areas and the regeneration of parks have resulted in the Green City Project
of Debrecen. As a result, in the past few years, a lot of park renewal projects have
been started (or were finished) in various parts of the city.)

Heavy traffic and the lack of public transportation services were also indicated
as negative features by those who live farther from the city’s main roads, mostly in
the hard-to-reach side streets. For example, for residents of detached houses, the
lack of transportation services may occur as a specific problem. The background
of this problem may well be the greater distance from main roads, where a lot of
shops and service facilities are located.
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Figure 4

The importance of city centre regeneration for respondents
(respondents could mark three options)
Source: own survey

The second group of survey questions addressed the city centre’s renewal. The
authors wanted to collect data on why the city centre’s regeneration is important
for residents and what their opinion is about projects that have already been
finished. Based on respondents’ expectations, we conclude that besides renewed
public places and buildings, respondents believe the neat and clean environment
to be the most important factor (Fig. 4).

Residents also found the reduction in noise and air pollution important and it
substantially contributed to the sense of more liveable surroundings. Respondents
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thought that the formation and extension of green areas could secure the im-
provement of their quality of life. As regards importance, perhaps the low ranking
of outdoor programmes in pedestrian zones is the most surprising. We propose
two possible explanations. Firstly, the number of aged city centre residents is high,
and their majority has not attended such events yet. Secondly, although it was not
always unambiguous, these programmes, which often entail noise and littering,
can be troublesome for residents.

In general, the development of the city centre was received positively: more
than one third of respondents (36%) thought that the quarter’s renewal had
a positive effect on their surroundings (Fig. 5), and only one fifth of them (20%)
said that the renewal had no effect on their surroundings. Considering the dimen-
sion of the alteration of the city centre, these data may be surprising. The changes
mainly affected the sparsely populated and fancy inner part of the city centre,
crowded with shops and offices, but the more populous and traditional sections of
the centre behind the main street were left out, that is, the city’s inner residential
quarters are still waiting for major alteration. In general, 11% of respondents had
a negative attitude towards the changes. Some factors, such as the above-men-
tioned noise, dirt and the presence of homeless people could contribute to it. 10%
of respondents were indecisive on this question.

Could not answer 10%

Mainly negative
effect 11%

Good effect
36%

No effect 20%

Little effect 23%

Figure 5
Renewed city centre’s effect on respondents’ surroundings
Source: own survey

In relation to accomplished projects, significant differences can be observed
among the different dwelling categories (Table 1).

A large proportion of respondents living in blocks of flats built before 1945
thought that the regeneration of the city centre had a good effect on their sur-
roundings. We can state that the people living near the city’s main square profited
the most from the city centre’s renewal and modernisation. Nevertheless, it is in-
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Table1 Renewed city centre’s effect on the respondents’ surroundings (%)

Block of flats
I's effect Detached
Renewal’s effec Built before | Built between | Built after Ronees
1945 1945 and 1990 1990
Good effect 50.0 28.0 26.1 571
Little effect 16.7 24.0 435 4.8
No effect 6.7 30.7 13.0 9.5
Mainly negative effect 20.0 53 13.0 14.3
No answer 6.7 12.0 43 14.3

Source: own survey

teresting to note that the proportion of ranking the changes mainly negative was
the highest in this group. One of the reasons can be the annoying effect of some
outdoor programmes organised in those public places that were altered into pe-
destrian zones in the last decades. The other reason can be the banning of motor
vehicles from the public areas of the city centre resulting in residents experiencing
restriction in movement and parking problems (parking restrictions, high parking
fees, etc.).

Although divided on some aspects, the greatest proportion of people living
in blocks of flats built between 1945 and 1990 thought that the renewal of the
city centre did not have any effect on their surroundings. The explanation to such
inconsistency may be that these flats are the most heterogeneous in terms of their
condition and, in many cases, the spectacular investments of different city regen-
eration projects have avoided the surroundings of these buildings. We must note
that people living in the middle section of the busy Csap6 Street or in Varmegye-
haza Street, that is, hidden behind Piac Street, which is as important as the main
square in Debrecen, or farther from the city centre (e.g. residents of Wesselényi
housing complex) could hardly experience the regeneration of inner quarters.

In comparison with the other three types, blocks of flats built after 1990 are
spread throughout the city centre. They are located not only in the close neigh-
bourhood of Kossuth Square and Piac Street, but at the edge of the historical city
centre, along busy main roads and in quieter side streets as well. The majority of
respondents in this type of housing thought that the regeneration and renewal
of the city centre had only a little effect on their surroundings. This may indicate
a cautious, but a fundamentally positive attitude towards the regeneration of the
city centre.

As concerns the connection between the regeneration of the city centre and
surroundings, answers by residents of detached houses were the most surprising.
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Compared to other groups, the ratio of respondents who thought that the regen-
eration of the city centre positively affected their surroundings was the highest
here (57%). It is remarkable because the majority of this kind of houses are usually
located far from those parts of the city centre that were involved in the alteration.
The reason may be that respondents are aware of the alteration and development
of the city centre, too. On the other hand, the changes either did not have any
negative effects at all or only to a small extent. These residents may visit pro-
grammes organised in the renewed public places, but they are not disturbed by the
noise, their areas are not littered, and they do not have to face parking problems
every day. On the whole, they belong to that group of Debrecen residents who
mainly enjoy the advantages of the alteration of the city centre. As compared to all
four groups, the ratio of those who could not answer what effect the regeneration
of the city centre had on their surroundings was the highest here. They were, in
part, the same respondents who took the longest time to answer this question and
were uncertain about the regeneration’s effects on their surroundings.

The examination of respondents’ age and sex led to the following conclusions:

The interviews indicated that it is predominantly the elderly residents who
welcomed the changes and their extent. It is most likely rooted in the fact that
the elderly had seen the former condition of the city centre and they have a basis
of comparison. On the other hand, respondents from younger age groups were
born into these circumstances and, due to their age, cannot remember what the
situation was two decades ago.

A comparison of answers by male and female respondents shows that the
majority of both groups think that the various regeneration projects have contrib-
uted to the significant development of the city centre. Among female respondents,
the highest ratio is of those who find the changes positive. The total percentage
of women who marked “a lot of developments’ or ‘developments’ is 86%. This
ratio is 77% in the male group. In both the male and the female group, the ratio
of respondents not satisfied with changes (those who do not recognize the devel-
opment or mainly see the disadvantages of regeneration) was under 5% (Table 2).

In view of respondents’ educational background, we can state that respondents
with higher level of education (university or college degree) appreciate the altera-
tion of the city centre more than those with less schooling (respondents with dif-
ferent secondary school qualifications). 89% of respondents with more education
thought that a lot of developments helped the renewal of the city centre or these
developments were sufficient. More than three quarters (76%) of respondents with
lower qualification marked the advantages of the changes as well. Almost one
quarter of them thought that the results achieved were not sufficient (Fig. 6-7).
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Table 2 Men and women'’s opinion - in different age groups — about regeneration (%)

Men Women
18-39 | 40-59 | 60-x | Total | 18-39 | 40-59 | 60-x | Total
Lots of developments 4.7 8.1 113 | 242 46 149 | 17.2 | 36.9
Developments 21.0 21.0 11.3 53.2 13.8 20.7 149 | 494
Few developments 6.5 1.3 0.0 17.8 4.6 23 1.1 8.0
No developments 0.0 1.6 0.0 1.6 0.0 0.0 0.0 0.0
Mostly negative effects | 0.0 0.0 0.0 0,0 0.0 0.0 2.3 23
No answer 0.0 0.0 3.2 3.2 23 0.0 1.1 34
Total 32.2 41.0 25.8 | 100.0 | 253 379 36.8 | 100.0
Source: own survey
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Figure 6
Opinion of respondents with secondary school certificate about regeneration
Source: own survey
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Opinion of respondents with university/college degree about regeneration
Source: own survey
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The analysis of answers in view of respondents’ sex or schooling indicates that,
in spite of diverse problems, the regeneration of the city centre has a massive social
support in Debrecen.

The third group of questions aimed at finding a connection between the
regeneration of the centre and potential moving out. We established a direct
relationship between the successful city regeneration and residents’ intention
to move. The intention to leave the area is influenced by the positive or negative
relation to the city centre.

The most important finding is that city centre residents strongly hold onto their
homes and their familiar surroundings (Fig. 8). Although it is true to all age-groups,
the intent to move can be mainly seen among the youngest, and it might be
natural. As Figure 8 shows, people over 60 do not want to move out from the city
centre at all. Furthermore, many of them said that they did not want to leave their
home at all! (This was also said by respondents living in blocks of flats that have not
seen any renovation or modernisation for ages.)
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(in 2-4 years)
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Figure 8
Respondents’ potential moving intention and its predictable time
Source: own survey

Dissatisfaction with mainly the condition or size of flats was the first (38%)
among the reasons for possible moving (Fig. 9). Primarily flat owners who live in
older houses in need of modernisation were dissatisfied with conditions. The high
rate of ‘other reasons’ (22%) needs some further explanation. Behind choosing
this answer there might be some intention to move, but it is difficult to express
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and sometimes it has not been seriously considered yet. It might be connected
to family reasons or the difficulty of changing jobs, or some other issues in the
background.‘Family reasons’ were mentioned by many respondents as well (21%).
In contrast, the surroundings as the reason for a possible move was only marked by
6% of respondents. The fact that people living in the inner quarters are fundamen-
tally satisfied with both the condition of their surroundings and the renewal of the
city centre may explain this finding.

Other Because of surroundings
reasons 6%

22%

Because of
dwelling

Better job | 11
opportunities | coxgi;‘t;ons
13% o

Family reasons
21%

Figure 9
Respondents’ reasons for moving out
Source: own survey

CONCLUSIONS

The aim of this questionnaire survey was to collect information about residents’
opinion on the renewal of the city centre in Debrecen.

Respondents could choose from not only the positive but negative factors as
well, and they ranked the sections of the city regeneration project in accordance
with their personal experience. Beside similarities, respondents had varied opinion
on areas to be developed and, in many cases, they also mentioned various positive
and negative factors in connection with their surroundings.

The data collected for this study also confirms our hypothesis that the condi-
tion of the dwelling place and its surroundings play a vital role in residents’ opinion
on regeneration. We saw that people with diverse housing conditions in various
surroundings experience the renewal of the city centre differently. In general,
residents appreciated the developments and they also marked areas in need of de-
velopment. Naturally, respondents’ points of view on the necessity of development
in different areas, sometimes even within the same household, may vary. We found
that these differences sometimes originate in respondents’ diverse demands.
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During the survey we observed that age and schooling also influence the choice of
areas to be developed. The survey also proved that men and women'’s opinion may
differ on the effect of city regeneration.

Although respondents often had distinctive opinions on the effects of city
centre regeneration, they all considered the changes fundamentally positive. We
may conclude that the majority of respondents appreciate the development of the
city centre of Debrecen and since they like living in this part of the city they do not
want to move.
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Abstract

In the paper two models of spatial analysis are considered. The models are
dedicated for spatial analysis of ecological factors distribution, such as distribution
of contaminant concentration on researched territory. The models are created
using the method of machine learning - gradient boosting. In order to build
the models we have used open source effective library CatBoost. Functions AUC
and Accuracy were calculated for each model. MultiClass - integrated function
of CatBoost library was used for loss minimization. For solving the problem, it
was necessary to define affiliation of searched point from test dataset to one
of four classes. This problem belongs to the type of classification, or rather
multiclassification. As a result of the studies, an effective model was obtained that
allows one to perform with sufficient accuracy the spatial forecast of the factor
distribution at points and regions of the studied field with an unknown gradient
value of this factor. This model works adequately with a training dataset of 0.5%
of all analyzed information about the object.
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Spatial analysis, gradient boosting, CatBoost, machine learning, neural networks,
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INTRODUCTION

Geographical approaches to understanding origins of environmental problems are
quite often used (llies et al., 2017). Currently, an urgent problem in ecology is the
study of the spatial distribution of various factors (Beketova et al., 2019; Gallego-al-
varez et al., 2014; Glass et al., 1995; Jerrett et al., 2003; Ramazanova et al., 2019).
These factors can be divided into groups:

1) natural factors (temperature, pressure, soil salinity, biodiversity, etc.);

2) technogenic factors (concentration of pollutants, soil degradation, drying out
of water bodies, etc.);

3) factors associated with human life (the spread of diseases, mortality and fertili-
ty, population, etc.).

A huge amount of work has been devoted to studying the influence and dis-
tribution of these factors. (Azhayev et al., 2020; Berdenov et al., 2017; T. Z. Li et al,,
2009; Matlovi¢ and Matlovi¢ov4, 2012, 2020; Ribeiro et al., 2013; Safarov et al., 2019;
Sexton et al.,, 2002; Vicente et al., 2014). The knowledge of the spatial distribution of
such factors allows us to draw conclusions about the degree of influence, dynamics
and directions of distribution, helps to identify the main trends in the change in the
situation associated with the influence of the factor on the environment. In addition,
these data allow us to make predictions of the situation over time. (Berrocal et al.,
2010; llies et al., 2019; Mihincau et al.,, 2019; Paci et al.,, 2013; Sahu et al., 2009).

When implementing spatial analysis, the problem of lack of data, or uneven
distribution of data, often arises. For example, Meyer et al. (Meyer et al., 2019) pre-
sented a map of the location of weather stations in Antarctica (Figure 1). The figure
shows that the weather stations are located unevenly on the mainland and there
are not many data sources. When the question arises of obtaining extended data
at other points located not near the stations, it is necessary to consider various ap-
proaches of spatial forecasting. The most common computer modeling methods
are statistical methods of interpolation and extrapolation. Currently, computer
models obtained through the application of machine learning approaches, in par-
ticular neural networks, are gaining more and more popularity (R. Li et al., 2020;
Murtagh et al., 2000; Shoji and Kawakami, 2006).

The problem of spatial prediction of the distribution of factors is the significant
non-linearity of the existed dependencies (Casati et al., 2004; Madadgar and Mo-
radkhani, 2014). Non-linearity is due to the specificity of the task, the influence of
the landscape, weather conditions, the mixed sources of the factor, etc. In such an-
alytical problems as forecasting, including spatial forecasting, decisions are based
on known available data and the more known data we have, the more detailed the
forecast can be. But, often, as in the example of Antarctica, there is not much data.
This is due to the technical complexity or cost of analysis, the inaccessibility of loca-
tions for sampling, lack of human resources to perform monitoring analytical work.
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Provider

Italy
LTER
USDA
UWISC

Figure 1
Location of weather stations in Antarctica (according to the Antarctic Meteo-Climatological
Observatory of Italy, the Long Term Ecological Research (LTER) programme, the United
States Department of Agriculture (USDA), the Antarctic Meteorological Research
Center at the University of Wisconsin (UWISC))

Source: Meyer etal., 2019

Classical interpolation methods can be used to build good enough forecasts
only if the set of known data is evenly distributed in space, in compliance with
a certain mesh structure. In cases where this is not possible, it is recommended to
use more complex computer models, for example, using neural network technolo-
gies or gradient boosting (GB) (Abadi et al., 2016; Yuan, 2015).

Along with neural networks, gradient boosting technology has confidently take
the place in solving complex nonlinear problems. Gradient boosting is a class of
algorithms that works best on heterogeneous data, that is, in cases where an object
is described by a set of different data: temperature, height, weight, age, other infor-
mation (Korner et al., 2018; Xiong et al., 2018). Therefore, gradient boosting is widely
used to solve various problems in medicine, in the field of economics, in marketing,
in industry, when creating artificial intelligence, when performing search queries,
etc. Also, unlike neural networks, the use of gradient boosting is much simpler.
Since for the successful use of a neural network it is necessary to be able to design
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a network architecture that can effectively solve the problem. In the case of using
gradient boosting, the task is simplified, since we feed the available data, and
at the output we get a working model. In other words, gradient boosting works
like a “black box’; the model is automatically generated based on the algorithms
embedded in the library (Natekin and Knoll, 2013; Prokhorenkova et al., 2018).

Gradient boost models work on the basis of the so-called “decision trees”
(Figure 2). The model is built in parts. First, one decision tree is built, which may
not produce very good quality. Then another decision tree is built, which improves
the quality. This happens hundreds, thousands or tens of thousands of times, after
which a large model is obtained that can already find complex patterns within the
data (Natekin and Knoll, 2013).

£ KLU0 KVUN AN

BN $4 E | [ )

Error Error Error

Figure 2
The principle of constructing a gradient boosting model based on decision trees

In this article, we present the results of a study of solving the problem of spatial
forecasting of the distribution of a factor classified into several groups. For solving
the problem, the machine learning method - gradient boosting was used. The
proposed model can be applied, for example, to the study of the spatial distribu-
tion of the pollutant (for example, heavy metals in the soil), divided into hazard
classes (I-IV hazard class) or into classes by relation the concentration of pollutant
to MPC (class 1 - pollutant concentration below MPC, Grade 2 - at the MPC level,
Grade 3 - above the MPC). There can be many approaches to classification; the type
of classification is selected when solving an applied problem.

DATA AND METHODS
1. Object of study

As the object of study, we take an image (Figure 3), which rather well imitates the
spatial distribution of the concentration factor, for example, the distribution of the
concentration of the pollutant. The image is made in four gradients of gray. So, it is
known that in computer graphics the gradation of gray (from white to black) lies in
the range from 0 to 255. Four gradients are included in the given image: 0 - black,
85 - dark gray, 170 - light gray, 255 - white. Image dimensions 197x256 pixels, total
pixels - 50432.
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Figure 3
Model image taken as a data source for solving an analytical problem

2. Gradient boosting library

To solve this problem, we used the CatBoost library, an open source product from
Yandex. The CatBoost library is distinguished by the fact that it has a wide func-
tionality for studying the learning process, a wide range of functions for assessing
the effectiveness of model training, and good tools for visualizing learning results
(Prokhorenkova et al., 2018). In addition, since gradient boosting models can work
with heterogeneous data, there is no need to implement procedures of normaliza-
tion - renormalization data. The model works with its own input parameters “as is”,
showing adequate results.

3. Gradient boosting models

Models were developed in Python (ver. 3.7) in the Jupyter Notebook environment.

During the study, two models were built. In the first model (SpatialCB1), the
coordinates X and Y were used as input parameters, and the gray gradient at X.Y
point was obtained as the output parameter (Figure 4).

In the second model (SpatialCB2), in addition to the X, Y coordinate parame-
ters, it was also supplied the data about the nearest point with known data from
the training dataset. So, additional parameters were chosen: the distance to the
nearest point, a gray gradient at the nearest point (Figure 5).

The prototype for this approach was the well-known interpolation method
called the “k-nearest neighbor method". K-nearest neighbor method (k-nearest
neighbors algorithm, k-NN) is a metric algorithm for automatic classification of
objects or regression. In the case of using the method for classification, the object is
assigned to the class that is the most common among k neighbors of this element,
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SpatialCB1 —-@

Figure 4
Scheme of the gradient boost model SpatialCB1.
X,Y - coordinates, G - the gradient of the desired point.

7Y

SpatialCB2 @

TTOT

Figure 5
Scheme of the gradient boost model SpatialCB2.
X, Y — coordinates, DNN - distance to nearest neighbor point, GNN - gradient of nearest
neighbor point, G - gradient of the desired point.

the classes of which are already known (Kung et al., 2012; Lee, 2017). In the case of
using the method for regression, the object is assigned an average value over the
k nearest objects to it, the values of which are already known. In a weighted way
of implementing this method, not only the number of certain classes that fall into
the region, but also their remoteness from the new value are considered (Biau et
al., 2011). Figure 6 shows an example of k-nearest-neighbor classification. The test

Figure 6
Example of classification by the method of k-nearest neighbors
Author: Antti Ajanki (“File:KnnClassification.svg - Wikimedia Commons,” n.d.)
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sample (green circle) must be classified as a blue square (class 1) or as a red triangle
(class 2). If k = 3, then it is classified as 2™ class, because inside the smaller circle
there are 2 triangles and only 1 square. If k =5, then it will be classified as 1% class (3
squares against 2 triangles inside the larger circle).

For building the models CatBoostClassifier the class of the CatBoost module
was used. Model parameters were set the same and have the following values:
eval_metric =‘AUC’ - evaluation metric, the metric by which the model’s perfor-
mance on a test set is calculated. AUC — one of the most popular quality assess-
ment functions in classification problems - the area under the error curve or ROC
curve (Cortes and Mohri, 2004). The error curve or ROC-curve is a graphical char-
acteristic of the quality of the binary classifier, the dependence of the rate of true
positive classifications on the rate of false positive classifications when varying the
threshold of the decision rule (Hernandez-Orallo, 2013). Figures 7 and 8 show ex-
amples of ROC curves. The graphs show that for the most accurately working mod-
el, the area under the error curve (AUC) will be 1.

—— ROC-curve

FPR

0 1
Figure 7

The shape of the ROC-curve in the case when the right or wrong decision
is made as a result of ,random fortune-telling”

—— ROC-curve

FPR

0 :
Figure 8
The shape of the ROC curve when using a fairly good model
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iterations = 40 - iterations number. The number of repetitions of the model train-
ing procedure.

random_seed = 63 - the number used to generate random numbers when work-
ing with the built-in randomizer of the CatBoostClassifier class.

learning_rate = 0.01 - learning rate.

loss_function = ‘MultiClass’ — loss function. This function is used to reduce errors
during model training. The ‘MultiClass’ function allows you to find the probability
of each given class to be the right answer, while the total probability of all classes
is 1.0 (“Multiclassification: objectives and metrics - CatBoost. Documentation,”n.d.).
Since in our problem the number of classes in the output is four, the type of the
problem is multiclassification.

custom_loss = ['AUC; ‘Accuracy’] - functions calculated during model training. Ob-
servation of these functions allows you to better understand how well the model is
trained and how adequate results it can show on the test sample. ‘Accuracy’ func-
tion — proportion of correct algorithm responses (Jiang et al., 2018):

number of correct answers

Accuracy =
number of all answers

early_stopping_rounds = 20. This parameter is responsible for the number of train-
ing iterations during which a decrease or increase in the loss function is observed.
If the loss function does not decrease, the learning algorithm stops.

RESULTS AND DISCUSSION

Two gradient boosting models were tested with varying training dataset sizes from
50 to 10000 elements. The results of the models are shown in table 1.

Table 1 Spatial prediction results using gradient boosting models

% of the Model
Training | training SpatialCB1 SpatialCB2
dataset | dataset - -
size from the AUC | Accuracy Learning | pyc Accuracy Learning
total data time time
50 0.099 0.28 0.2 132 ms 0.16 0.90 256 ms
100 0.198 0.19 0.6 94 ms 0.84 0.70 215 ms
250 0.496 0.62 0.52 141 ms 0.91 0.86 446 ms
500 0.991 0.62 0.62 185 ms 0.96 0.91 371 ms
1000 1.983 0.83 0.65 269 ms 0.98 0.95 548 ms
5000 9914 0.95 0.77 75437 ms 0.98 0.97 547 ms
10000 19.827 0.96 0.76 95678 ms 0.99 0.98 847 ms
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The study revealed that already with a training sample of 250 points (~ 0.5% of
the total data), the SpatialCB2 model shows an efficiency similar to that achieved
with the SpatialCB1 model with a training sample of 5000 points, which is almost
10% of the total data. In other words, in order to get adequate results on the Spa-
tialCB1 model, we need to have 10% of the total amount of information, while
in the case of the SpatialCB2 model, 0.5% of the known amount of data will be
enough. Figures 9 and 10 show the results of the two models under consideration
with different sizes of the training dataset. Figure 11 shows an approximate distri-
bution of points of a training dataset of different volumes in order to visually see
the required amount of information about the object under study.

Analyzing the visualized results of the models, it is clear that with a small sample
size of 50 points, the SpatialCB1T model detects the most common gradient and
gives a“dark gray” answer to any coordinate. In this case, all the points that fall into
the area with the given color gradient are automatically determined as “correct’,

N =250 N =500

N = 1000 N = 5000 N = 10000
Figure 9
Visualization of the results of spatial forecasting using the SpatialCB1 model
(N - volume of the train dataset, green dots - correctly defined values,
red dots - incorrectly defined values)
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and the points lying in the areas with other gradients are “incorrect”. On the Spatial-
CB1 model, this picture is repeated until the training sample reaches 1000 points,
i.e., almost 2% of all points of the model image. In this case, several points lying on
a light gray gradient are correctly determined. The smallest areas - white and black
on this model begin to be determined only when using the training sample size of
5000 points (~ 10%). On this model, the efficiency does not exceed 76%.

On the SpatialCB2 model, with a small training sample of 50 points, points lying
in areas with dark gray and light gray gradients are quite well defined. Plots with
all four gradients begin to be determined at N = 250. This model is characterized
by the presence of errors at the boundaries of the transition from one gradient to
another. Thus, this model shows an efficiency 20 times higher.

Based on the data obtained, it is possible to visualize the sampling grid neces-
sary to perform a spatial forecast using the developed models, provided that we
have information from 50 locations on the study area (for example, sampling sites).

N =250 N =500

N = 1000 N = 5000 N = 10000

Figure 10
Visualization of the results of spatial forecasting using the SpatialCB2 model
(N - volume of the train dataset, green dots - correctly defined values,
red dots - incorrectly defined values)
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Figure 11
Visualization of train dataset (N - volume of the train dataset,
yellow dots - place of certain point from dataset)

For the SpatialCB1 model, the minimum information for an adequate forecast
is 10%. We take each sampling location as a square with a certain area. Then
50 squares is 10%, and 500 squares will be the entire investigated area. That is, for
an adequate analysis, a grid of 500 cells can be superimposed on the study area.
For the SpatialCB2 model, the minimum information for an adequate forecast is
0.5%.Then, for this model, 50 squares is 0.5%, and 10000 squares will be the entire
investigated area. That is, for an adequate analysis at 50 points studied, a grid of
10000 cells can be superimposed on the study area. A visualized representation of
such grids is shown in Figure 12. Figure 12 shows how a more detailed picture can
be obtained using the SpatialCB2 model.

For an even more cleare understanding of the results, let us consider Pavlodar
city (Kazakhstan) as an example. The area of the city is - 352.3 km?2. Then, in the
case of the first model, each square under consideration will have an area equal
to 0.7046 km? or 704600 m2 That is, if we take 50 samples to the entire territory
of the city, then each sample will provide conditional information about an area
of 704600 m? (i.e., a square of 839 meters in length and 839 meters in width). In
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Figure 12
Visualization of spatial forecast detailing using SpatialCB1 (left)
and SpatialCB2 (right) models

the case of the second model, the square area will be — 35230 m? (i.e., a square of
188 m in length and 188 m in width), which is almost 20 times smaller than in the
case of the first model. If, for example, we take 100 points to the city, then, using
the SpatialCB2 model, one point will be a territory with an area of 17615 m? (i.e.,
a square of 133 min length and 133 m in width).

CONCLUSIONS

As a result of the studies, two gradient boosting models were obtained for spa-
tial analysis of the distribution of various factors, in particular the distribution of
the concentration of the pollutant. The SpatialCB2 model showed an efficiency 20
times higher than the SpatialCB1 model. This result was achieved due to the fact
that in the second model, information about the nearest neighboring point (dis-
tance to the neighboring point and the gradient of the neighboring point) was ad-
ditionally introduced as parameters by analogy with the k-nearest neighbor meth-
od. This model works adequately with a training sample of 0.5% of all analyzed
information about the object. The analysis showed that for the study area of 352.3
km? with the available data for 100 grid elements, the analytical segment of the
grid will occupy an area of 17615 m?, which is equivalent to a square of 133x133 m.

Thus, an effective version of the model was obtained for spatial analysis of the
distribution of a certain factor using the technology of machine learning - gradient
boosting. The model is based on the CatBoost library.
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Abstract

Theaim of this paperis to support the change of STEM educationin Bosniaand
Herzegovina within the education programmes. Geography relates to STEM
disciplines through the application of geography tools for problem solving.
Geography strongly connects STEM (science, technology, engineering, and
mathematics) disciplines using geographic technology/ tools that may offer
better understanding of inter-disciplinary occurrences for solving important
problems. With an aim to offer a holistic image of higher geographic
education relating to STEM education in Bosnia and Herzegovina. The results
of this research support the benefits to education based on the economics
of knowledge of geography programmes, as well as other disciplines. This
process could be modeled in countries that have chosen to participate in
the development of STEM disciplines. Within the research, an overview
of basic indicators and trends in STEM education was given, as well as an
evaluation of quality of the education system in Bosnia and Herzegovina. In
this paper, conduction of the primary research is planned and it will include
questionnaires and semi-structured interviews with the population and
persons responsible for scientific innovations in education.

Key words
STEM, geography major, science, geography, education.

INTRODUCTION

In the past several years, governments of developed countries throughout the
world have put a special emphasis on improving quality of education in technology
and geography areas (STEM). This sustains a critical important of STEM disciplines
for a modern society. STEM represents an integration, interdisciplinary and trans-
disciplinary approach - integration between subjects, a uniqueness of knowledge
that produces coherence. Science and geography provide answers to foundational
questions of nature and they enable us to get familiar with the world around us.
Expertise in STEM disciplines should encourage our economic ambitions, support
innovations and ensure foundations for future prosperity of youth in primary and
secondary schools. Economies based on knowledge in Bosnia and Herzegovina
are especially dependent on quality and quantity of STEM graduates. Bosnia and
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Herzegovina, for research and development, science and technology, emphasiz-
es a critical importance of the excellence of STEM education in order to ensure
a continuing development of economic activities and talents to support foreign
direct investments and an active ecosystem for domestic companies. Preparation
of this report was founded on expertise of many individuals and organizations in
the USA and the European Union. Significant consultation with a wide spectrum of
interested parties were included. Besides providing their expertise of members of
the audit group, the members were asked to contribute to public, academic and
education institutions, as well as, the professionals in the education sectors along
with their representative bodies (Dweck, Walton, & Cohen, 2014; Sharples, 2000).

University of Presov is the only one of the above universities to have fully im-
plemented the new paradigm within tertiary Geography education. It is also the
only one to have created a modular study programme. The whole process of imple-
mentation was divided into different stages. At the beginning there was lengthy
discussion between course guarantors and key stakeholders working in the areas
of tourism, regional development and land management from which it became
clear that new study programmes should consider not just the new university
education paradigm but also other factors. The aim was to increase application of
geospatial collection technology, cartographical interpretation and visualization of
geographical data (Matlovi¢, Rene; Matlovicova, Kvetoslava, 2016).

In 2017 in Bosnia and Herzegovina, a new programme has started, education
and education of teachers in primary and secondary schools with support of a de-
velopment agency USAID and organization Save the Children in Sarajevo. | would
especially like to emphasize that the office of Save the Children in Sarajevo and
the support of professors from the USA who were engaged in STEM education
in Bosnia and Herzegovina. | am looking forward to seeing their and our efforts
transformed into significant improvements of the STEM experience for students in
schools of Bosnia and Herzegovina. Led by these studies, and aware of solicitude
expressed from a series of sources regarding quality and quantity of education,
STEM in Bosnia and Herzegovina has an aim to develop innovation and creativ-
ity in primary and secondary schools. Preparation of this research was founded
on expertise of many individuals in education and organizations (Md Rajibul Al
Mamun1, Trisha Jackson1 & George White, 2015).

For the uninterested ones from Bosnia and Herzegovina, STEM is science, tech-
nology, engineering and mathematics, geography, chemistry, physics and eco-
nomics, and these are the areas that many academic and political leaders in Bosnia
and Herzegovina have evaluated as important for current and future growth of
our economic area and area in which our students do not excel. Strengthening
education in the STEM field in relevant sectors of economy based on knowledge
in Bosnia and Herzegovina in primary, secondary and higher education is the
most important for our global competitiveness in key people in education and
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politics, that is, principals and supervisors of the education system. As a result of
that, financing on all levels is increased for STEM, often with the price of support
of other disciplines. Surely, we may challenge why these certain disciples and ways
of knowing the world are extracted and gain attention and financing (as well as
many others, especially in humanities), however, due to this short column, we wish
to focus on the majority of reality. Here, we are currently faced with developing
knowledge through STEM education in primary, secondary and higher education
institutions.

Geography status, comparing to STEM, is ambiguous due to two main reasons.
First, no one has synchronized with the national definition of that which connects
specific fields of study relating to STEM. The Department of national security
includes geographical information science and cartography as a STEM discipline
(itis important in a sense of international student employment), while the national
foundation for science includes geography in its list of disciplines that fulfill condi-
tions for STEM funding of most of their competitions in the field of undergraduate
education. Second, geography is a broad interdisciplinary discipline, which was
mentioned in the first column as a radically interdisciplinary one.

METODS AND DATA SOURCES

Case study methods are used for deeper understanding the answers made by sta-
keholders about STEM during the workshop. Various methods were used in order
to collect rich information about new understanding of teachers about this appro-
ach and questions relating to its implementation in real school contexts (Merriam,
1988. Yin, 2003). Implementation of the Bologna process led to the increased su-
bordination of the European universities and higher education institutions to neo-
liberal values (Matlovi¢, René; Matlovi¢ovd, Kvetoslava, 2017).

Participants from 40 public education institutions in Bosnia and Herzegovina
were offered a possibility to send two teachers from various disciplines for STEM
professional education. Finally, 35 education institutions sent their representatives
for STEM education, and those have agreed to participate. (Nurkovi¢, R., 2012)
Teachers that have registered included teachers of geography, mathematics,
physics, biology, information technologies and homeroom. From those, 35 have
completed all five days of education in the STEM programme. Teachers that have
not completed the programme have named many reasons why they have not
finished, including illnesses, child care issues, other conferences they wanted
to participate in, and the quantity of time need to participate in those sessions.
The data was collected through a) observations of participants in activities and
discussions during the workshop for professional development, b) focus group
discussions at the end of the workshop (60 min), ¢) individual interviews with
12 participants (both improvised and formal, in the duration from 15 to 20 min),
and d) feedback about workshops and evaluation forms.
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Besides the named, a survey was used prior to the workshop in order to research
the understanding of participants and any other experiences relating to learning
and based on STEP discipline problems. Multiple methods of data collection used
during workshops have helped to monitor the reaction of participants to the inter-
disciplinary approach, as well as, their perception of numerous system challenges
in using this approach in their current practice. Data on quantitative surveys were
collected through a survey conducted at the beginning of the workshop in order to
include starting conceptions of participants about the STEM programme and their
previous experience and application in class (Fontichiaro, K., & Elkordy, A. 2015).

Analytical strategies for data analysis have included coding interviews, focus
groups and observational data. In the starting data analysis, we have followed the
inductive approach in order to enable those codes to arise from data. Further, we
used the constant comparative method according to (Lincoln & Guba, 1985) to
organize data of broader categories and topics according to our research questions
(for example, starting perceptions of teachers about learning in STEM education,
implementation of challenges, system obstacles, etc.). Besides that, multiple dis-
cussions between members of the study team have enabled a deeper data analysis
from multiple angles and they have helped in answering questions of validity
relating to our interpretation of findings (Patton, 1990; Strauss, 1987; Strauss
& Corbin, 1998). For data analysis of surveys, we have used descriptive statistical
techniques. These discussions about main topics that have been revealed by our
analysis, and their implications on development and implementation of efficient
programmes for development of teachers using the interdisciplinary approach of
STEM education, were analyzed. Our analyses revealed some interesting changes
in conceptions of teachers about STEM education of teachers of various disciplines
(Rothwell, 2013). Besides that, broad topics that have occurred were related to the
implementation of the STEM approach and possible outcomes of such implemen-
tation in Bosnia and Herzegovina.

RELEVANT SECTORS OF ECONOMY BASED ON KNOWLEDGE

Conceptualizing the importance of geography, we must understand that what
makes science relevant is shaped by the social context in which science is repre-
sented, interpreted and used (Matlovi¢, René; Matlovicova, Kvetoslava ,2017). The
complexity of today’s world requires that all people are equipped with the new set
of basic knowledge and skills for solving complex problems, collecting and validat-
ing evidence, and creating a sense for information they gather from diverse and
growingly digital media.(Nurkovic,R.,2018): Teaching and working of STEM helps
in development of these skills and prepares students for work force where their
success depends on what they know, as well as, what they are able to do with that
knowledge. Therefore, a strong STEM education becomes growingly recognizable
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as the key starter of possibilities, and the data show the need for STEM knowledge
in Bosnia and Herzegovina, as well as, skills that will grow and continue to be need-
ed in the future. As with all other aspects of education, the whole community plays
the key role in the demonstration of the relevance and value of STEM in every-
day life and in the promotion of exposure and fair approach to high-quality STEM
learning experiences. Engaging the whole series of stakeholders and community
members in the improvement of STEM education in certain sectors may help in re-
lieving the behavioral, structural and organization factors that impact teaching and
learning of the STEM practice, where they play a role in engaging or converting of
certain student groups outside of STEM (Handelsman & Sakraney, 2015). Academic
culture is substituted by the culture of auditing. Financing systems of universities
adapt to the model of multisource financing which involves decreasing support
from the public budgets and the profuse participation of private resources. Per-
formance, contract and project funding is enforced. Such an approach stimulates
commercialisation and commodification both in the area of education (maximisa-
tion of numbers of students) and in the area of research (orientation to marketa-
ble results or those applicable in the political/economic practice) (Matlovi¢, René;
Matlovicova, Kvetoslava, 2017).

Despite many challenges relating to transformation of STEM education in
Bosnia and Herzegovina, priority is placed on STEM education, including the past
several years, to include public, private and secondary schools (Sanders, M. 2009)
Foundation for education and science, USAID and Save the Children in Bosnia and
Herzegovina also financed larger research regional centers, through which they
offer a wide spectrum of educational and field activities. It also directly manages
national projects, such as STEM education. Geography in primary schools is
a unique component of the tri-dimensional part of the curricula, social, ecological
and science education, which is made up of three subjects: science, geography
and history. The suggested changes in the post-primary education have resulted
in a way that STEM subjects are more focused on a deeper understanding of basic
concepts, as well as, on the application of knowledge and understanding. Such
programmes might be developed on a successful model of blended education,
education for geography teachers that are not in the field. To sustain a strong
programme in geography and information technologies is important since it
is the foundation for STEM education. Within this research, there is an overview
of basic indicators and trends in STEM education and quality evaluation of the
education system in Bosnia and Herzegovina. Process of learning and practicing
STEM disciplines may be adopted by students through the passion for researching,
discovering and stimulating skills, such as perseverance, teamwork and application
of gained knowledge in new situations (Bailey et al., 2015; Betrus, 2015). (Table 1
and 2).
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Table 1 Relevant sectors of economy based on knowledge in Bosnia and Herzegovina,
2019.

FIELD 1: EARTH IN SPACE AS LIVING SPACE

Component 2: Structure and functional connection between natural and geographical environment

Outcome: 1. analyses natural processes and occurrences and their interaction using
geographical terminology

K| Explanation how an Closely connected study

5 5 Relevant sectors KBE indicator relates to KBE objectives relating to KBE

b= O .

gD é g sector sector

ot § 10) Modern agricultural | Present application of 3. Determines the importance

Q g E = manufacturing modern geographical of functional changes

g 5 _'ch" _k:!_; 3) Technology of studies connecting in nf'atural-geographical

g ol materials and high- relevant sectors: environment that occur

v O C o . .

g g2 §’ tech manufacturing Mode;n agricultural during seasonal changes.
~a manufacturing, : :

ST o ? 9) Entrepreneurship Technol fg 4. Analyses interaction

82 2F o 1ouri echnology ot between natural and

8c Y% ) Tourism materials and high- geographical environment

;Cj 5 & w |2) Healthcare. tech manufacturing, with a diversity of living

5 I Entrepreneurship, beings.

‘.’5: @ Tourism and Healthcare.

Table 2 Number of fields, components, study objectives for STEM subjects per programs.
in Bosnia and Herzegovina, 2019.

Subiect Number | Number of | Number of study | Number of indicators at the
) of fields | components objectives end of secondary education
Geography 4 16 49 144

Source: http://www.fipa.gov.ba/ local_v2 / default_bs.asp (25.01. 2018).

The graduates that have practical and relevant STEM regulations set in their
educational experiences will be very demanded for in all sectors of work. It is esti-
mated that in the next five years, larger companies in Bosnia and Herzegovina will
have to employ STEM-qualified workers. Data on the labor market also show that
the set of basic cognitive knowledges, skills and abilities are connected to STEM
education, and they are demanded now, not only in traditional STEM profession,
but also in almost all sectors of employment and types of jobs (Carnevale, Smith, &
Melton, 2011; Rothwell, 2013). Geography strongly connects STEM (IT/ information
technologies science, engineering, and mathematics) disciplines using geographic
technology/tools that may offer better understanding of interdisciplinary occur-
rences for solving important problems. Relevant sectors of economy based on
knowledge in Bosnia and Herzegovina.
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1. Information — Communication Technologies (ICT),

2. Healthcare and medicine,

3. Technology of materials and high-technological manufacturing,
4. Energy production, energy transfer, efficiency,

5. Business and finance,

6. Art, entertainment and media,

7. Sport,

8. Tourism,

9. Entrepreneurship,

10. Modern agricultural manufacturing.

ORGANIZATION OF A STEM WORKSHOP IN BOSNIA AND HERZEGOVINA

These studies are represented by groups of professors/teachers of geography, bi-
ology, mathematics, physics, chemistry and information technologies. The group
would be divided into two teams of members who would present disciplines dur-
ing the workshops along with connectivity with other subjects. Additional group
work occurred as the result of experts from the USA, (Joseph Merlion 2007), and
the local expert team from Bosnia and Herzegovina. The American experts have
also joined and presented themselves and their experience in STEM education in
the USA. Insight into the newest studies and discussions on how to improve the
STEM education and learning, including how to ensure the engagement and suc-
cess of students in primary and secondary schools. In 2017, in cooperation with the
USAID and Save the Children in Sarajevo, there were 30 experts and leaders invited
to STEM for learning in order to learn how to participate in a series of workshops
founded on deliberations to understand ideas and develop recommendation for
the future of STEM education. (Atkinson, R. D., Hugo, J., Lundgren, D., Shapiro, M. J.,
& Thomas, J. (2007).

The key components of visions are the result of a series of workshops and dis-
cussion held in 2018. They were organized in Sarajevo in the Department for USAID
and with Save the Children for education with expert and financial support. Almost
45 individuals from Bosnia and Herzegovina, that represent a wide spectrum of
expertise, experience and perspectives, were invited to exchange knowledge and
ideas for the possible future of STEM education. We have summarized the results
of these discussions, and they contain what has come out as expert recommen-
dations. Namely, it is emphasized that the desire for STEM education, as lifelong
education, is present among all youth in all local communities in Bosnia and Herze-
govina. Participants in this project were ask to take from their own experience and
knowledge, and to apply that to the evidence behind examples of innovative and
promising new approaches that are held in local communities across Bosnia and
Herzegovina. (Figure 1 and 2)
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Figure 1
STEM workshop with other subjects by learning outcomes in Sarajevo, 2018
Source: Save the Children

Considering the challenges of remaking STEM education in a large scope, the
STEM vision is represented in this study in its starting point upon the key groups
of stakeholders, including the policy creators, researchers, educators and leaders
of local projects in Bosnia and Herzegovina (Nurkovi¢, R., 2012). These activities
in workshops offer significant obstacles for entrance and encourage creative ex-
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Figure 2
STEM workshop with other subjects by learning outcomes in Sarajevo, 2018.

pression of ideas, and, at the same time, engage various students in complex and
challenging contents. Through the process of research and detection, they notice
that STEM is all-present, and that they have something to contribute to the field
and to learn to use the team approach in solving problems and challenges from
the real world. The experts claim this. Those are the types of thinking about growth
and habits that show capabilities for academic work and perseverance and lifelong
learning in a fast-changing world (Dweck, Walton, & Cohen, 2014; Sharples, 2000).
The educational experiences include interdisciplinary approaches in solving ,great
challenges”, and STEM education includes students of all ages in solving great
challenges. Great challenges are those that have not yet been solved on a local,
national or global level. Great challenges may include, for example, preserving
water or improving the quality of water; better understanding of the human brain
in order to create new ways to prevent, treat, and treat disabilities and defects
of the brain; development of new technologies that enable a better approach
to healthcare; solving the infrastructure problems; or, creation of solar energy
using costs of the competitive and electric vehicles that are accessible (Chen, J. A,
Metcalf, S. J., & Tutwiler, M. S. 2014).
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The task of children and youth, faced with a great challenge, is to understand
the importance of STEM in their lives and to see the value of STEM in answering
questions that improve their own lives and the lives of others. Great challenges also
offer a platform for including culturally relevant approaches and contents into the
STEM instructions (Dangermond,J. 2013). These portraits include various images,
descriptions or images of that which represents STEM work, including a series of
tasks and activities that use STEM; and, who they see doing and leading the work
in STEM education. Communities and youth in all settlements and geographical
locations in Bosnia and Herzegovina are equally exposed to social and popular
media that focus on STEM, as well as the wide diversity of toys and games that are
accessible and inclusive, and that effectively promote belief of all students that are
enabled to understand and shape the world through STEM disciplines. This is when
the local experts of STEM expressed their objections in the sense of advantages
and weaknesses of students currently studying at universities throughout Bosnia
and Herzegovina. The advantages are that students 1) gain a lot of information, 2)
have a solid theoretical knowledge, ) have a solid practical background, 4) know
foreign languages better than previous generations, 5) gain a solid education from
mathematics and sciences in school prior to enrolment into a university, 6) do not
study only for the purposes of ensuring a career.

The project promises that there will be an evaluation system and quality meas-
urement system through the STEM programme by 2019, which will, at the same
time, serve also as a foundation of professional development of each individual
teacher. A teaching license will be adopted, and it will be renewable. The main
condition for renewing of the license, except the success in the current work in
STEM education for primary and secondary schools in Bosnia and Herzegovina,
will be participation of individuals in a system of professional improvement and
development of geography teachers. The study contents will be unburdened from
unnecessary factology and better connected to life and development of science,
technics and technology; they will stimulate application of methodology focused
on child/student and on development of critical thinking, where students would
be able to solve problems and apply their knowledge from the STEM programme
upon completion of their primary and secondary education (Demski, J. 2009).

The students would not only be evaluated, they would also evaluate their
teachers, where the system of internal evaluation would be in place. They would
also perform a self-evaluation, as well as, integral and external evaluations in order
to improve the effectiveness of the education process and all-inclusive monitor-
ing of the work of educational institutions and teachers. All that was researched
through STEM education is valid for whole Bosnia and Herzegovina, regardless
of the curriculum that was in place. However, it was necessary to perform the
whole process of education for the teachers of geography, mathematics, physics,
chemistry, biology and information technologies, with the support of experts from
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the USA through workshops by learning outcomes and subject in smaller groups.
The Agency for preschool, primary and secondary education, within the Ministry
Council of Bosnia and Herzegovina, will lead and coordinate anticipated education
reforms (James, R. K., Lamb, C. E., Householder, D. L., & Bailey, M. A.2000).

CONCLUSIONS

The analysis confirms a high level of interdependence between STEM education
and economic activities in sectors of knowledge in Bosnia and Herzegovina. More
than 60 % of schools in Bosnia and Herzegovina accepts STEM education. From
this, we should recognize geography as STEM education in Bosnia and Herzegovi-
na. Geographical departments in the University of Sarajevo will have benefits from
this innovation since they will attract more students interested in STEM education.
STEM education, which contains these six basic principles, promises a powerful
transformation in the approach towards all students in Bosnia and Herzegovi-
na. Coordinated inclusion and pooling of resources among a series of interested
parties, may together offer encouragement of the study and evidence, as well as
a possibility and access to a high-quality STEM experiences of learning, which will
help to ensure that all children of the nation gain a much needed and deserved ed-
ucation. Surely, the challenges remain, however, lessons may be learned and ideas
for progress may be developed based on works of modern innovators and regions,
districts, schools, communities, and non-profit organizations that are already cre-
ating changes. In this process of unveiling and disseminating knowledge, and
through a wide-spread national, regional and local learning networks, they may
go back to STEM until 2026 vision presented here, in order to adapt and perfect
the STEM future education in order to gain new experiences and new evidence,
especially, the knowledge of which approach functions best in which contexts and
how it serves various students (Nurkovi¢, R. 2014 ).

In conclusion, the basic STEM 2026 is a vision for an innovative future that
enables a process of mapping backwards. It is a process that stimulates action
amongst key interest groups and this helps to identify what we already know, what
needs to be discovered, and what needs to be developed in order to achieve the
final goal — creation of justice in STEM for promotion of lifelong learning amongst
youth in Bosnia and Herzegovina. From the student aspect, it is necessary to have
motivation (recommendation of the engagement). This has to make sense and to
be attractive for them, in order for them to be absorbed in the material. In other
words, it is synchronized exercising when they lose desire and will for learning.
The surprise, discovery and curiosity should be some of the leading principles in
teaching children to learn. The focus is on the ,know*, ,understand” and ,use”. Com-
pleting each lesson with a situation and leading students through later experience
is one of the ways of teaching. The idea is that the curriculum is surely covered; the
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question that remains is the question of methodology which is used in order to
motivate students to learn. This contributes to the economy based on knowledge,
where the general aim of the project is still leaning on 10 already defined compe-
tencies and predisposed education system. It is considered to be a very general
approach, when we assess the real situation in our school. The remaining challenge
is how to adapt the curricula according to this general goal (Desimone, L. M. 2009).

What we may offer is a pragmatic approach to the implementation of the
existing educational structure. One opinion is that the learning to learn” could be
the most important educational field that may be used as the main topic, and the
second opinion is that we must use something ,more attractive” for children to
desire to go to school. It is necessary to include APOSO in this starting phase in one
meeting, in order for them to understand the whole process. Generally speaking,
we should bring STEM in touch with the implementation of the existing curricu-
la — one or two projects per semester, and those are of integrative nature (even
including the wider communities, creating internships — there are a whole series of
opportunities). The focus is on how we teach (for children to understand the logic
behind it), and not what we teach — how to help children to achieve the learning
objectives. Mr. Merlino will update the team of experts with these new findings
during this pre-planning meeting in Sarajevo. In the meantime, local expert team
in Bosnia and Herzegovina will have enough time to meet, think about and process
all this new information. Also, discussions and dialogue between American and
local experts (in groups) are planned. Soon, we will decide on exact time, dynamics,
preparation, time frame, homework, etc. The purpose is not have a rigid agenda at
this time, in order for us to be able to adapt to our needs in the near future. The
meeting with the expanded STEM working groups was held from 14™ to 16" of
June of 2017 (2.5 days). The American STEM experts (3 persons in total) arrived on
13 of June, 2017, when the first STEM meeting with local STEM experts regarding
all questions at the time and the anticipated questions (besides the Skype meeting
that was held prior to 13* of June, 2017).
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Abstract

The definition and measurement of the concept of regional competitiveness
raises many questions. Experts of this topic initially examined the competitiveness
of a region with hard statistical indicators. However, another aspect of judging
competitiveness is the consideration of soft factors. This study is based on
a qualitative survey in a small town in Hungary, in which we examined sport as
a soft factor of territorial competitiveness. The aim of the research is to investigate
whether and how sport in rural areas contributes to improving the quality of life
of local people, community development and population retention. Our results
show the positive effects of setting up a new sports center in a small town like
Jaszarokszallas. The number of residents who are active in sport has increased
significantly with new services available locally. We can say that sport had
positive impact not only the direct motivation of the respondents but also other
areas of life. So, we can reasonably assume that it was recognizable for employers,
co-workers, family members and neighbours too. In our study we could show
the significance and positive influence of sport and the Sports Centre not only
at the level of individuals, but also in shaping and increasing community activity.
The circle of acquaintances and social activity among the respondents who use
the services has increased significantly in recent years Based on our results we
concluded that sport can play animportantrole inimproving the competitiveness
of rural areas. Its positive impact on individuals and communities contributes
to making small-town life more attractive, which can be gradually expanded
through conscious construction.

Key words
Sports investments, well-being, motivational factor, sustainable development,
community development.

INTRODUCTION
Territorial competitiveness and its measurement

Competitiveness is a difficult to measure, competition and competitiveness are de-
termined in many ways in international and national literature. According to Enye-
di (1996, 1998), the objective of competition between territorial units is different
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from other types of competition - such as competition between employees and
companies - since the main objective is to increase regional income, which can
increase well-being and living standards. Lengyel (2012) draws attention to the
complexity of the content of competitiveness, according to him, competitiveness
is a collective concept, which expresses the tendency and willingness to compete
and the ability to gain competitive position, what primarily is shown by in some
way measured success and the ability to be it. The issue of the competitiveness
of municipalities raises a very diverse questions, it includes the quality of life in
the municipalities, in which social, economic and environmental infrastructure, the
quantity and quality of available services play an important role (Lengyel, 2003).
Thus, when judging the competitiveness of an area, not only economic factors but
also social and environmental aspects must be taken into account, especially when
it comes to sustainable competitiveness (Doyle and Perez Alaniz, 2017).

The most basic finding is that as a result of competition in the territorial sense,
the quality of life of locals increases (Kitson et al. 2004). However, measuring this
raises some basic questions. According to Csath (2018), one of the questions of
interpretation is how much emphasis can be placed on the definition of so-called
hard, measurable factors and less easily measurable soft factors when determining
competitiveness. Generally, hard indicators are those that are written by process-
ing statistical data with values calculated from mathematical relationships. In
contrast, soft indicators are generated through qualitative research in a subjective
approach. In this case, the data are usually based on questionnaire surveys, inter-
views or focus group studies (Risova, 2016). Fekete and Berzsenyi (2018) says that
in the analysis of competitiveness, most of the literature evaluates the competitive-
ness of a region or region with hard factors. Most of these factors are, for example,
unemployment, employment, Gross income serving as personal income tax base
per capita are available from statistical databases. In addition to the “hard” factors,
the research will also use soft quantitative information, available through a ques-
tionnaire survey, since in terms of quality of life it doesn't matter, which factors
of municipality’s attraction / competitiveness are appreciated by the population
and how satisfied they are with them. Koltai (2005) also notes that the methods of
analyzing the competitiveness of settlements on a statistical basis are well com-
plemented by questionnaire surveys, since they are also capable of revealing the
underlying socio-economic processes. In his study, he is looking for an answer in
a representative questionnaire survey, what are the quality aspects that affect the
competitiveness of cities that the Hungarian population prefers when choosing
their place of residence. In his research carried out in 2004-05 he classified his com-
petitiveness factors into four factors with the help of factor analysis: service factor,
existence factor, environment factor, human factor. Koltai’s market research results
are also trying to answer, whether the public opinion is right, that the cities that
provide high income and living standards, their labor market abilities, their living
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environment and cultural, educational, sporting, health and commercial services
are successful (Koltai, 2014). Developing infrastructure is essential in the life of
all settlements regardless of their size. In addition to the declining population in
general, in a small town is a really serious task to expands the service functions
(Bujdoso et al. 2016). In addition a number of studies highlight the role of educa-
tion, tourism and regional marketing, image building (Matlovic and Matlovicova
(2016); Matlovicova et al. (2016, a); Matlovicova et al. (2019).

Garelli (2002) also points out that competitiveness, if it is only indicated by
economic indicators, cannot guarantee the improvement of quality of life. That is
why real competitiveness must strike a balance between economic results and the
social results of the nation. This also requires attention to historical-cultural charac-
teristics, traditions and value systems.

Sport as a value system

Several studies have demonstrated the positive impact of sport on the physical,
mental and mental state of an individual (Keresztes, 2007). There are fewer athletes
smoking, eating healthier, more confident, having fewer psychosomatic symptoms
(Mikulan et al. 2010). In addition, those who do sports are able to make friendships,
more satisfied with their looks, more future-oriented, and self-regulated behav-
iour (Petrozhak et al. 2019). All in all, the beneficial effect of sport on health can
be demonstrated in all three (somatic, psychic, psychosocial) dimensions of health
(Pik6-Keresztes, 2010).

According to Kovacs (2015), all this shows that if regular sports appear as
a value in the life of an individual, they can gain long-term benéfits, even for their
entire life, compared to non-athletes. According to Izzo (2005), sport itself can
be considered a value since it contributes to the personality development, social
socialization, social relationships and development of the individual besides the
above mentioned positive effects. In addition, Bailey (2005) believes that sport is
also an important tool of social inclusion of disadvantaged groups, and it plays an
important role in bridging cultural and ethnic differences.

Many definitions of sport are known; in our study, we examine sport as part
of lifestyle in the context of lifestyle-health. The quality of life is influenced by
many factors, and the Rahman-model summarizes it in its input-output approach,
in which health plays a central role (Sebestyén, 2005). Sport plays an important
role in regional sustainable development, some of its areas contribute greatly to
improving the quality of life of the population (Lindsey and Chapman, 2017). The
European Union distinguishes two basic areas of sport, distinguishes sport as an
economic activity, and sports as a social phenomenon. The Union has a clear direc-
tion for its member states, with the aim of creating communities whose life-force,
quality of life and well-being assume the basis of individual health (Nagy, 2010).
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The positive effects of recreational sport have a fundamental impact on the de-
cisions of those involved. Civilization harm reaches the vast majority of the popu-
lation, causing different problems at the individual level, however, the perception,
understanding and response to the problems may vary considerably - think of the
relationship between physical and mental health (Brudzinski and Ebben, 2010.The
importance and order of exercise motivation may vary widely across different social
groups. Of course, differences between men and women are also determined by
differences in body building and social expectations. The latter can be explained,
that the general importance for women of having a good appearance and meeting
social expectations, while for men it is more important to experience competition
and develop competencies (Koivula, 1999). It is important that the positive effects
of sport on the level of individuals and then summarized in a well-defined social
group can be measurable and measurable..

Impact of sport on local community

Among the local government population conservation efforts, economic devel-
opment ideas are mentioned first and foremost, when settlements seek to attract
businesses by supporting businesses, attracting investors, and establishing indus-
trial parks (Guagliano and Riela, 2005). K&mives and co-authors (2018) studied
sport as a factor in maintaining the population in the countryside. Their research
concludes that sport can play a significant role in keeping young people in the
countryside. However, in order to become attractive to young people, municipal-
ities also need adequate sports infrastructure and sports facilities. Sports can also
play an important role in strengthening the local identity of settlements, when
properly combined with the benefits of rural life, can make the life of small towns
very attractive to people. Sport, therefore, not only has an impact at the individual
level, but also plays an important role in shaping relationships between people.
Closer relationships and friendships can occur spontaneously while doing sports.
Working together, striving for a common goal is a community-building force and
also helps you to integrate into the community (Schulenkorf, 2012).

The social impact of sporting events on the quality of life of the local com-
munity is particularly significant. While mega-events often provoke resentment
from the local population due to the congestion and other inconvenience they
cause, smaller events are generally welcomed by the local community (Slender et
al. 2015). Sporting events proportional to the number of local residents can also
enhance the sense of community and the pride of residents in their place of resi-
dence (Bujdosé and David, 2013). But there are many factors which contribute to
marginalization such as people’s education, etnichity and gender. This is especially
important in rural areas where can be poor and disadvantaged in comparison to
urban areas (Brunn et al. 2018). In these areas, social conflicts may intensify and the
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number of crimes may increase, which significantly reduces the sense of security
of local residents (Matlovicova et al. 2016, b). Significant social inequalities not only
cause problems in the short term such as social tension, crime etc. (Matlovicova,
2010), but also reduce the pace of long-term economic development, as unani-
mously acknowledged by economists. Expanding the opportunities of recreational
sports as a community activity can also help members of the marginalized society
(Matlovicova et al. 2016, a). The involvement of local volunteers in the organization
and running of sporting events and the use of existing sports facilities open to the
local community can, in particular, enhance the positive social impact. (Vargané
and Serre, 2016). Furthermore, the environmental effects of smaller sporting
events can usually be managed more efficiently than mega-events that attract
larger numbers of visitors causing traffic problems, air and noise pollution. The
use of existing infrastructure and the proportion of visitors proportional to the size
of the local community do not, in experience, cause irreversible damage to the
natural environment (Gibson et al. 2012).

OBJECTIVES

In our study, sport as a soft factor of territorial competitiveness was examined from
three aspects: (1) whether and how it contributes to an individual’s quality of life
(2) whether and how it contributes to local community development (3) whether it
contributes to increasing the population retention capacity of rural areas.

THEORETICAL FRAMEWORK

Rural development is a complex activity that goes beyond the primary and exclu-
sive development of the economy. In addition to economic development, it is also
about improving the quality of life in rural communities. Quality of life is also a com-
plex concept with its subjective components besides its objective factors. The Euro-
pean Union has a clear direction for its member countries, with the aim of creating
communities that create the health conditions for individual prosperity. The basic
aim of the research is to examine, through a case study, whether the establishment
of a sports center in a rural municipality can be considered as an investment in im-
proving the quality of life. In other words, what impact does the use of sports ser-
vices and consumer activity have on the subjective quality of life of consumers.

DATA AND METHODS

Introduction of Jaszarokszallas

The area of the municipality is 77.17 km2, with 7734 permanent residents based on
the 2016 CSO (Hungarian Central Statistical Office) data. Analysing demographic
conditions, we can say that one of the biggest challenges in rural areas, the popu-
lation retention also appears here. The number of inhabitants decreased by 8% be-
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tween 2002 and 2016, which follows the national trend. Jaszarokszallas also shows
the aging process as in Europe, but we can see as positive that the number of 0-2
year olds has increased by 16% since the turn of the millennium until 2016. Howev-
er, in the other age groups there is a decline between 2000 and 2016.

Until the end of the Second World War, the traditional agriculture and craft
industry were dominant in the settlement, however, the industrialization process
of the 1970s brought a significant change in the life of Jaszarokszallas. From 2002,
the municipality can use the title of “Industrial Park”. Companies operating in the
Industrial Park, which is also significant at regional level, provide jobs for thousands
of people. It has a decisive role in expanding employment opportunities and has
an impact on the local economy.

Primary research

Between January and March of 2019, we surveyed respondents’ attitudes, habits
and motivations to the sport at the Sports Centre (Eleven Haz). The questionnaire
was conducted both on-site and on-line. The total number of evaluable question-
naires was 121, of which 50 were personal interviews and 71 were completed on-
line.

The proportion of local residents was 78.5% in the study sample. This points
to the small town’s role in the network of settlements, the proximity of the central
towns limit its central functions in the service sector. A larger proportion of re-
spondents lived in neighboring smaller villages, and the significance of those who
arrived from distances more than 20 km was negligible in the sample.

Significantly more women (75.2%) appear in the study sample, which was in-
fluenced by their preference for group sessions in the Sports Centre, in addition
to their higher willingness to respond. The majority of participants (80.2%) were in
the age group between 18 and 50 years of age. However, within the group, differ-
ent motivations appear between young and middle-aged adults. The low presence
of people under 18 (4.1%) can also be explained by the fact that they have access
to sporting activities in school physical education classes. We tried to find out the
reason for lower participation rate (15.7%) among people over 50 years of age in
the context studies.

Based on highest level of education, the respondents with college or university
graduation were over-represented in the sample (58.7%). The share of people with
secondary education is 36.4%, while those with only basic education are basically
young people who have not reached the age of 18.

Another part of our primary research was to conduct an in-depth interview
with the owner of “Eleven Haz” Sports Centre. With the help of the interview we
got answers about the conditions of the realized investment, the characteristics of
the guests, the number of employees, the intention to cooperate with other actors
of the settlement, and the future development ideas.
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Brief introduction of the investment (Eleven Haz)

The “Eleven Haz"” is implemented and owned by a local entrepreneur. During the
in-depth interview with him, first we get an answer about the idea of investing. Ac-
cording to him, the sport was always close to the family, they liked to take a sauna,
but they could do it only in Jaszberény or Gyongyds, 20 km away.

After many years of planning, implementation was decided. Their goal was to
bring unavailable services to Jaszarokszallas without having to travel. They sought
complexity with the intention of reaching as many people as possible. To do this,
a preliminary needs assessment was carried out and hundreds of questionnaires
were received from local residents describing what they needed, what kind of
sports they do and what they want to do. They formed their services according
to the results. The amount of the investment was 120,000,000 HUF, of which EU
support was 25,000,000 HUF.

Based on guest data, an average of 3,000 entries are registered per month,
broken down by gender: male: 44%, female: 56%. Table 1 shows that most guests
are in the 21-40 age group. Examining the “Eleven Haz" catchment area, the follow-
ing data were obtained, broken down by place of residence: Jaszarokszallas 56%,
neighboring settlements 32%, other 12%.

Table 1 Rate of guests by age in a monthly average

Age Head Rate (%)
0-10 2 3.52
11-20 89 14.95
21-30 159 26.71
31-40 141 23.69
41-50 108 18.14
51-60 47 7.89
61-70 25 4.20

7/1l= 5 0.84
Total 595 100.00

Source: Own calculation based on the in-depth interview. 2019.

The sports facility provides permanent employment for a total of 21 people,
including 10 staff members and 11 trainers. The “Eleven Haz" places great emphasis
on co-operation with other actors of the town in organizing joint events. The “Hello
Nyar” event is co-organized with the Local Government of Jaszarokszallas on
the open-air bath of the settlement. Students of the municipal gymnasium and
elementary school as well as elementary schools of two neighboring settlements
(Visznek, Vamosgyork) visit the “Eleven Haz"” each year for physical education. The
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Challenge Day, organized by the Parent Working Community of the Jaszérokszallas
Primary School, is provided by the facility. In addition, other sport, social or charita-
ble events are supported by donations.

RESULTS AND DISCUSSION

The presence of the Sports Centre in the town is considered very important by
the vast majority (89.3%) of respondents, which can be attributed to the fact that
residents of small towns continue to carry out a lifestyle similar to that of large cit-
ies. Work often involves more mental stress while minimizing physical strain. This
transformation process has created a real need in the sports services market. 58.7%
of respondents were extremely dissatisfied with the availability of local sports facil-
ities before the investment. A very significant effect of the opening of the “Eleven
Haz" can be seen in the result of the survey: 31.4% of participants did not practise
any sport activities at all in the previous period. Most of the attendants are very
active in sports and can be said port belong to their lifestyle. 49.6% of the study
group use the Sports Centre several times a week.

Our study also looked at what motivational factors play a role in using the
services of “Eleven Haz" As a result, it can be stated that the interviwees most
often do sports for health related reasons, the most important factors are preserv-
ing health, stress relieving and improving well-being. Thus, most of the decisive
reasons can be related to the prevention and solution of the problems caused by
the modern lifestyle. The main reason for this is that most of today’s jobs involve
minimal or unbalanced physical strain on the employee. Mental, psychical and
physical stressor effects are very different. However, free and easy physical activ-
ities can have positive effects on all three categories. For many people, improving
performance, a good mood, and a better look are also important goals (Figure 1).

Figure 2 gives an appropriate answer to the question of whether these moti-
vational factors achieve any positive change? Examining the impact of using the
opportunities afforded by the Sports Centre, we can conclude that the subjective
judgment of the respondents has a positive impact on all aspects. On a scale of
1-5, the average values are above 3.5. Respondents perceive the benefits of sport
“on their own skin’, both in their private lives and at work. Most obviously, the re-
spondents described the positive changes in the physical state of their body in
the first place. However, there is also an improvement in the general mental and
psychological state, and the beneficial effects of physical activity in other areas of
life (e.g. social relationships).

Another important topic of our study was the assessment of the communi-
ty-forming significance of sport and the new Sports Centre. The community-build-
ing impact was felt at the level of individuals, where respondents were able to
spend their free time in good company and become more open to new social rela-
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boredom

stress relieving effect

greater endurance, performance
weight-loss

achieving stronger muscle

establishing social relationships
increase self-confidence

better appearance, more aesthetic look
improve well-being

health preservation

good company

good mood
0 20 40 60 80 100 120
number of marks
Figure 1
Importance of motivational factors
Source: Own calculation. N=121. 2019
| FEEL HEALTHIER 4,18
| FEEL MORE PERSISTENT 4,02
| FEEL HAPPIER 4,01
| FEEL MORE BALANCED 3,99
| FEEL MORE SINGLE-MINDED 3,97
| FEEL MY RESULTS ARE BETTER 3,88
1'M MORE SATISFIED WITH MYSELF 3,88
I'M MORE SATISFIED WITH MY LIFE 3,86
| FEEL MORE OPEN-MINDED 3,8
| HAVE GREATER CONFIDENCE I I I I : 3,79
| FEEL MORE SUCCESSFUL l l : : 3711
| FEEL MORE DISCIPLINED : : : ,65
| FEEL MORE TOLERANT : : : 3,6 l
| FEEL MORE BEAUTIFUL : : ,55
Figure 2

The impact of sport on the individual on average of the 1-5 Likert scale
Source: Own calculation. N=121.2019

tionships. Most of these, of course, take place within a narrower circle of personal
friendships, but larger events can also enhance the feeling of belonging to a larger
group. New sport facilities resulted in an average of 9.23 new acquaintances for
the interviewees, with the highest marked response reaching 50. Meanwhile, the
number of those who did not expand their circle of acquaintances was insignificant.
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Respondents rated the role of the “Eleven Haz" in shaping the local community
as very significant, representing an average of 4.36 on a 1-5 Likert scale. This means
that, according to 50.4% of the responses the activity of the Sports Centre con-
tributes fully to the building of the local community, and only 17.4% judging that
its role is neutral and does not contribute to community development at urban
level. The perception of the “Eleven Haz"” as a new venue was even more positive,
with an average response rate of 4.47 and 57.9% of respondents attaching great
importance to the organization of events.

Relationship studies

We have previously highlighted the positive impact of Sports Centre in encourag-
ing a new segment of the population to exercise regularly in the town. This was
also evident in the evaluation of the motivational factors, which showed that the
increase of self-confidence (p=0.016) and the improvement of well-being (p=0.042)
had a much greater role in the case of non-athletes (Figure 3).

What
motivational
factors play a
role in using
the senices
of Eleven

. Haz?-
improvement
of well-being

Eno
Eyes

Count

no yes
Had you done sport before the Eleven Haz was
opened?
Figure 3

The role of the Sports Centre in improving the well-being
Source: Own calculation. N=121.2019

Only among them appeared to a considerable extent (p=0.027) the significance
of banishing boredom, as they introduced a whole new activity into their daily

lives. For people who have been active in the past, significant progress has been
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made in being able to perform similar physical activities under better conditions
and at a higher standard. On the other hand, they had the opportunity to estab-
lish new social relationships through the opportunities offered by the venue and
group activities.

The new sport facilities have had a positive impact on both regularly sporting
and less active people. The differences between the two groups were generally
minimal in terms of the impact of the investment, but had a slightly greater positive
impact on previously non-athletes in other areas of life (workplace, community
integration).

The main possible motivations for sports (e.g. maintaining health, improving
well-being) are emphasized in all social groups irrespective of age. However,
a better lookvand more aesthetic appearance is particularly important for young
people in their 20s, while it is less motivating for those over 50 (p=0.012). This is
even more the case for increasing self-confidence (p =0.003), for which a similar
relationship can be observed (Figure 4).

Weight loss is important for people between the ages of 20 and 50, while it is
less important for those over the age of 50. For the older age groups, besides the
more general goals (wellbeing, health preservation, stress relieving), leisure time
that is useful in good company and mood is more emphasized.

What
507 motivational
factors play a
role in using
the senices of
Eleven Haz? -
Increasing self-
40+ confidence

Eno
MEyes

30

Count

0-18 19-30 31-50 above 50
Age groups (years)

Figure 4
Increasing self-confidence as a motivational factor in responders’ age groups
Source: Own calculation. N=121. 2019
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We could basically compare the answers of two groups in terms of the highest
level of education, since only the number of people with tertiary and secondary
education provided the appropriate background. There were hardly any differenc-
es between the two groups in the motivation for sports. In the case of effects, the
majority of the responses found that the positive impact of sporting activities is
higher for group of graduates than for those with a high school education. There
was a statistically significant difference in that graduates felt more persistent,
balanced, effective and healthier due to sport.

There was no statistically significant difference among the income catego-
ries regarding the assessment of motivation factors. Respondents are similarly
exposed to the effects of civilization and to sport for similar reasons. At the same
time, a smaller difference was seen in the fact that more people indicated higher
appearance and better look in the average and higher income groups. At the same
time, the increase of self-confidence was mainly focused on lower income groups.
Contrary to our previous assumption, the mention of the stress-relieving effect did
not increase in parallel with the increase in income, its significance was lower than
average in the top category.

Participation in the events organized at the “Eleven Haz" was considered im-
portant by women (Figure 5), being much more active in this respect than men

Gender
Eman

[Ewoman

Count

no yes

Do you attend events organized by the Sports Centre?

Figure 5
Participation in events by gender
Source: Own calculation. N=121. 2019
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(p=0.001, Phi=0.313). There was no significant difference between the age groups
in this respect, however, it can be said that the activity of middle-aged people was
higher compared to young people. The highest level of education did not influ-
ence the distribution of the answers at all.

The proportion of young professionals who can be retained locally is a key
factor of the city’s competitiveness. There are many factors that influence the satis-
faction of inhabitants with their place of residence, but sports services also clearly
play a role. The role of the “Eleven Haz" was also viewed positively by respondents.
However, due to the influence of other factors (which may be more important), the
mean response (M=3.97) did not reach four (on a scale of 1 to 5.). And the average
response rate for the affected age groups was lower than for the middle-aged.

CONCLUSIONS

The competitiveness of a region or a settlement is not only determined by the rel-
evant economic performance indicators. It is also very important to take into ac-
count the quality of life and the resilience of the population. The human resource
base of the area should not be narrowed by emigration or inactivity. At the same
time, it is of paramount importance for employers that employees are able to
perform consistently at a high level in the workplace. Today’s jobs often impose
a disproportional, one-sided burden on employees. While there is little chance for
movement, the stress is intensified. At the same time, other sources of danger to
diseases of civilization are present in people’s lives, which is typical not only of the
urban population but also of the countryside. The appearance of similar problems
induces similar responses. It has become important for the rural adult population
to have access to sports facilities. However, economies of scale do not allow this in
villages, but in smaller towns it is already possible.

In our case study we show you the positive effects of setting up a new sports
center in a small town like Jaszérokszallas. The number of residents who are active
in sport has increased significantly with new services available locally. As the
harms of civilization often reach young people, it has become important for all
age groups to preserve health, relieve stress, and improve well-being. In adittion,
achieving attractive external and increased self-confidence has become more
prominent for young people for obvious reasons. These can play an important role
both to choose a couple or get a job. Motivations and positive effects of sporting
activities showed little variation among different income groups. In the case of
highest education level the difference between secondary and tertiary education is
already noticeable, because graduates were more aware of their positive effects. In
summary, we can say that sport had positive impact not only the direct motivation
of the respondents but also other areas of life. So we can reasonably assume that it
was recognizable for employers, co-workers, family members and neighbours too.
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In our study we could show the significance and positive influence of sport and
the Sports Centre not only at the level of individuals, but also in shaping and in-
creasing community activity. The circle of acquaintances and social activity among
the respondents who use the services has increased significantly in recent years.
A new venue for events has appeared in the town, that filled a gap and improved
the overall image of the city for the locals. Similar results can even be a tool to keep
young people locally. If the scope of cooperation between the Sports Centre and
the employers of the town will be further expanded, it may has direct importance
for improving the competitiveness of the town. All in all, sport can play an impor-
tant role in improving the competitiveness of rural areas. Its positive impact on in-
dividuals and communities contributes to making small-town life more attractive,
which can be gradually expanded through conscious construction.
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Abstract

The space, like cellars, where locals keep food products plays an important role.
Cellars are ideal spaces because they provide balance and do not allow thermal
shock. The purpose of a cellar is to extend the shelf life of the products, regardless
of season and weather conditions. The cellar must meet certain conditions, such
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as constant temperature and humidity, lack of unpleasant odours, darkness etc.
In this respect, this study has analysed air temperature, relative air humidity
and fungi in a cellar located in the village of Sélacea, Bihor County, Romania.
The results obtained show that the temperature inside the cellar during the
monitored period falls within the optimal parameters for preservation of products
and the constant presence of mould may develop pathologies in persons who
spend more hours working in this environment. Bringing these parameters to
normal values is an important task for cellar owners, whose solving is necessary
for preserving products over a long period of time.

Key words
Cellar, authentic, fungi, temperature, humidity, heritage.

INTRODUCTION

Salacea is the village of “the 1,000 cellars”, dug directly into the bedrock. Micro-
climate monitoring and analysis of the airborne fungi in the underground cellars
are extremely significant for human health (owners, visitors, etc.), as well as for the
safety of the products that are kept inside these cellars. The approach is part of
a vast plan of microclimate monitoring and fungi analysis inside wine cellars in or-
der to support their preservation and their possible introduction into the national
cultural heritage (Matlovicova et al. 2019).

Sélacea village, located in the northwest of Romania, Bihor county, is one of
the most representative settlement, specific for the contact area between the Pan-
nonian Plain (lerului Valley subsidence plain) and the Western Hills (Salacea Hills)
(Figure 1). With an altitude ranging between 100 m in the north-western part and
160 m in south-east, the topography of Salacea village has favoured building over
950 cellars, some of them dating back 200-300 years (Kéri and Kantor, 2009). These
are evidence of the time when winegrowing represented a priority for the inhabit-
ants of this area, the traces of such occupation being deeply dug into the ground
in the form of cellars.

Together with an ethnography specialist and an architect, an authentic cellar
model, made of wood, mud brick and reed, completely covered by earth, was
identified and chosen for performing the monitoring between 02/04/2018 and
02/05/2018. The facade is entirely made of oak wood and it is not decorated
(Figures 2 and 3). The cellar is dug at about 2-3 m deep. The facade focuses on the
door which is made of oak wood and wrought iron (Figure 2).

The purpose of the study is to investigate the air quality in the identified cellar
in order to observe the storage conditions of the products intended for consump-
tion, but also the effects on the health of people who are working in such space for
a longer period of time.
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Figure 1

Geographical location of the monitored cellar
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Figure 2
Facade of rebuilt traditional cellar, Sdlacea
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Figure 3
Cellar plan, location of the sensors used for temperature and humidity monitoring and
microbiological samples (Author A. Lincu, 2019)

Folia Geographica, Volume 62, No. 1, 158-173, (2020) * 161



AIR QUALITY IN CELLARS:
A CASE STUDY OF WINE CELLAR IN SALACEA, ROMANIA

LITERATURE REVIEW

The international literature reveals several studies on the monitoring of indoor cli-
mate and bacterial and fungal aerosols in wine cellars. We mention in this sense,
for cellars, the paper of Gorny and Dutkiewicz (2002); Onet et al. (2018), llies et
al. (2018, 2019), Indrie et al. (2019) studied indoor air quality of museumes, histor-
ic wooden churches and sport halls; concerning the airborne fungal in wine cel-
lars, the studies of Haas et al. (2010) and Khan and Karuppayil (2012). Zavrl (2012)
analyses indoor climate in the cellars from building heritage in Slovenia. Similar
research has been done in other underground indoor environments such as caves,
mines, etc. Concerning the caves, a series of studies were performed, of which we
mention: Zhou et al. (2007) presenting the fungal world of cave ecosystems of Chi-
na; Vaughan et al. (2011) regarding the caverns from Arizona. Other studies men-
tioned: Vanderwolf et al. (2013); Fraczek and Kozdréj (2013); Fraczek et al. (2013)
studied airborne bacteria and fungi in subterranean and earth sanatoriums. Man
etal. (2015) investigated fungi in caves located in central China. Other papers: Out
et al. (2016) and more recently Rawat et al. (2017). Gebarowska et al. (2018) have
analysed airborne bacteria and fungi in salt mines in Poland; Roohi et al. (2012) an-
alysed bacteria from salt mines in Pakistan. Pusz et al. (2014) about airborne fungi
in a copper mine and the study conducted by Rdzanek et al. (2015) in a coal mine.

Regarding fungi, yeasts and slime moulds in caves, papers were written by re-
searchers such as: Shapiro and Pringle (2010) concerning anthropogenic influences
on the diversity of fungi isolated in caves located in Kentucky and Tennessee. Other
papers: Novakova (2009), Ogorek et al. (2013, 2014); Vanderwolf et al., (2013) etc.
Docampo et al. (2011) wrote about fungal spore content of the atmosphere in the
Cave of Nerja, Spain; Kuzmina et al. (2012) on microbiota of the Kinderlinskaya
Cave (Russia) and Xianshu et al. (2008) about microorganisms deteriorating the
earth heritage in Cambodia. Nieves-Rivera (2003) wrote on the mycological survey
of a cave from Puerto Rico.

METHODS

The relative air temperature and humidity inside the cellar were measured using
Klimalogg Pro thermo-hygrometer between April and May 2018, seven sensors and
the central unit being installed. The sensors transmit the data from a maximum
distance of 100 m with a frequency of 868 MHz. Also, the air temperature measure-
ment range is -39.6°C to 59.9°C and air humidity ranges from 1% to 99% with 1%
margin.

Inside the cellar, the sensors were located at a height of 1.5 m and the temper-
ature measured by each sensor varied by 0.1°C.

The fungal contamination was determined using the conventional techniques
of open plates called Koch sedimentation method (Cernei et al., 2013). The sedimen-
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tation method consisted in exposing the Petri plates with a diameter of 100 cm2
that contain Sabouraud agar medium with the addition of chloramphenicol (0.5
g/l) for the qualitative determination of fungi (Vanderwolf et al. 2013). The plates
were exposed for 4 hours. A group of two plates were exposed in the middle of the
storage cellar at the height of the table (60 cm from the floor), two plates in a corner,
on the floor and two plates were exposed up, at the ceiling level. The exposure was
carried out by opening the lids of Petri plates and their placement with opening part
towards the ground, altogether with the culture medium plates. After exposure, the
Petri plates were coated and transported to the laboratory where they were incu-
bated in a thermostat for 10 days at 250C in the dark to allow for the development
of slow-growing colonies. For carrying out the plans, facades and volume meas-
urements, the following software programs were used: Archicad (2018), Artlantis
(2017), Adobe Illustrator CC (2017) and Adobe Photoshop CC (2015).

RESULTS AND DISCUSSION

Most of the cellars are made of burnt brick, but there are also cellars made of wood
or mud brick and thatched roof. Their layout (Figure 3) includes: a hall where, if the
surface allows, grapes are pressed and wine is made. Then, another room allows
the passage to the cellar room, often named “the neck” by the locals, the storage
place of various products (beverages, wine, juices, compotes, “palinca” - traditional
fruit spirit beverage) and different supplies (fruit and vegetables, pickles, etc.).
This study contains an analysis of the air temperature and humidity inside
a cellar in Salacea, Bihor county, between 02/04/2018 and 02/05/2018. Thus, the
average air temperature inside the cellar was 10.2°C. The highest air temperature
recorded inside was 15.1°C on 2"¢ May 2018 at 6:00 p.m., and the lowest air tem-
perature was 3.9°C on 02/04/2018 and 03/04/2018 at 6:00 a.m. (Figure 4). It should
be noted that the temperature pattern inside the cellar was determined by the
outdoor temperature (Figures 4 and 5), the outdoor minimum and maximum air
temperature values during the monitored period in Salacea were between 4°C
on 02/04/2018 and 03/04/2018 and 32°C on 02/05/2018. These values occurred
against the background of a specific atmospheric circulation above Europe char-
acterised on 03/04/2018 by high pressure in Romania, 1,015-1,020 hPa at the
geopotential height of 500 hPa, meanwhile in the Western and Northern Europe
two depresionary cores with centre pressure of just 885-900 hPa (map of 3 March,
with geopotential height of 500 hPa) were developing, situation similar with the
one of 02/05/2018, when the maximum temperature for the reported period was
recorded. At that time Romania was still covered by a high pressure field, 1,010-
1,015 hPa in the troposphere of 500 hPa, and the Western and Northern Europe
was under the influence of the depresionary baric condition with 985-990 hPa
in the centre (map of 02.05.2018 at the level of 500 hPa). Therefore, we note that
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both thermal extremes of the reported period have occurred in the same type of
atmospheric circulation, predominantly with the baric condition high in altitude,
therefore they were not determined by a different atmospheric circulation but by
the radiative warming of the crust which manifested stronger at the end of the
analysed monitoring period, together with enhancement of the solar radiation and
increase of the sunlight specific to spring months.

; i i -
RH (%) R.elallve Humldlly (@ ) T_emperature in °C . T0)
--------- Linear (Relative Humidity) -------=- Linear (Temperature in °C )

100.0 18.0
95.0 16.0
90.0 14.0
85.0 12.0
80.0 10.0
75.0 8.0
70.0 6.0
65.0 4.0
L6 Y0 0 o o e e o o o o e e e HOAN 0

=4 =3 =3 (=3 =3 (=3 =3 (= =3 (=3 =3 (=3 =3 = =3 (=4 (=4 =3 [—4 (= (=3

=} (=} =1 (=} =1 (=] =1 (=] =} (=} =1 (=} =} =} (=} =1 (=} =} (=} (=] (=}

© 0 WO 0 W 0 W B0 W B0 W 0 W W W W W B WV © O

8 B 8 =2 8 =8 % &8 =% @ =58 -8 &8 -2 68 - 2

o0 00 o0 00 00 o0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

S 2 23 5 33 3325 332 3323233323333 3

A 8888878388978 a308897qaaaa9

TTT3TTTITITITITITI3TLIE

o o w o o0 (=} — o < wv £ oo [=3 — o < o | N =3 o

S © © S S & m ~ == AQa dd A QS d 6o

Figure 4

Variation of the air temperature and the concentration of relative humidity indoor
of the cellar studied in Sdlacea during the period 02/04/2018 — 02/05/2018.
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Figure 5

Variation of the outdoor air temperature in Sdlacea during the period
02/04/2018 - 02/05/2018.
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Moreover, the times of the day when the maximum and minimum temperatures
occurred inside the cellar were determined by the moments they were produced
outdoor, but they were delayed by 1-2 or even 3 hours due to the thermal inertia
generated by the cellar; this inertia was caused by the topographical conditions
where the cellar is located as well as the construction method and the materials
used for building it, even if the cellar had the doors open for ventilation this time
of the year.

The optimal storage temperature for fruit and vegetables ranges between +1
and +5°C, while for beverages and juices it ranges between 4-20°C and 7-12°C, for
wine (8-10°C in the case of white wines and 10-12°C for red wine) (Budis, 2004;
leseanu and Celac, 2007; Order no. 359/671/137 of 2002). A higher temperature
speeds up the ripening of fruit and contributes to beverage spoilage.

Therefore, temperature inside the cellar during the monitored period ranges
within the optimal parameters for the storage of wine, fruit and vegetable juice.

Humidity is another parameter that needs to be monitored. In rooms where
fruits are stored, humidity must range between 85-90%, while for beverage storage
(fruit and vegetable juice) this should be maximum 75% (Order no. 359/671/137
of 2002) and it may reach 80% for wine storage. A relative higher humidity allows
mould to develop, thus contributing to the change of colour, taste and smell of the
stored product.

The average value of air humidity inside the cellar was 86.9%, the biggest value
of air humidity was 93% on 02/05/2018 at 6:00 p.m., and the minimum value was
82% on 14/04/2018 at 6:00 p.m. It should be noted that the maximum humidity
value was recorded on the same date as the maximum temperature (02/05/2018)
due to an advection of warm and humid air, as opposed to the minimum humidity
value which occurred on a warm and dry day, as a result of a tropical dry-air mass
originating above the Arabian Peninsula (map of 14™ April at the geopotential of
850 hPa).

Humidity inside the cellar during the monitoring period is not covered by the
optimal storage parameters for fruit and vegetable juices; however, it meets the
parameters for storage of alcoholic beverages (spirits and wine) as well as for fruits,
the recorded values are acceptable taking into consideration that the doors of the
cellar were open for ventilation purposes, thus being created the conditions for
a higher humidity than the one achieved in a closed space.

Fungi are well known components of the bioaerosols in wine production and
storage cellars. They are usually found on the surfaces of the walls and wine bottles
and may be released into the air during work operations and air movements in
cellars (Pieckovd, 2016; Mandl et al., 2010).

Investigations on the diversity of fungi were made in the air inside the storage
cellars from Salacea village. A quantitative interpretation of the results describing
the air quality inside the storage cellar is very difficult. After the morphological
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comparisons of the fungi on Sabouraud agar (phenotypic characteristics, such as
colour, shape, size, colony surface texture, hyphal pigmentation) (Kirk et al., 2011),
samples of fungal colonies were aseptically sampled for staining with lactophe-
nol cotton blue and characterising spore and hyphae. Based on the microscopy
analysis of fungi isolated colonies, the conidiophores and conidia fungal structures
were examined with the Optical Microscope (Optic 40X). After this procedure
members of the genus were microscopically identified: Cladosporium, Penicillium,
Aspergillus, Trichoderma, Ulocladium, Geotrichum, Fusarium and Alternaria (Table 1).

Table 1 Cultural and morphological characteristics of the airborne fungi identified
in the wine cellars in Salacea

IDENTIFIED FUNGI CHARACTERISTICS

Cladosporium sp. | Are the most frequently isolated airborne fungi, some species are
pathogenic to humans; the colonies are olivaceous-black, suede-
like to floccose; at microscope the conidiophores are straight and
it can be observed the presence of shield-shaped conidia with

a distinct hilum.

Is a saprophytic fungus with green colonies, dense brush-like
Penicillium sp. spore-bearing structures, simple conidiophores terminated by
clusters of flask-shaped phialides.

Aspergillus sp. Some species are saprophytes and other can be pathogenic to hu-
man beings; this fungus develops white colonies, brown to black
with shades of green, distinctive conidial heads with flask-shaped
phialides arranged in whorls on a vesicle.

Very common fungi, an opportunistic pathogen to humans, the
Trichoderma sp. colonies are white-yellow, conidiophores are highly branched and
terminate in one or a few phialides, conidia are ellipsoidal.

Ulocladium sp. Plant pathogens and food spoilage agents can cause serious infec-
tion in immune-suppressed individuals, the colonies are brown-
black, woolly to cottony; present septate brown hyphae, brown
conidiophores and brown conidia with round to oval shape.

Is a yeast that may cause opportunistic infections usually acquired
via ingestion or inhalation; develop white, dry, powdery colonies,

G 2. arthroconidia are unicellular, in chains, hyaline. The blastoconidia,
conidiophores and pseudohyphae are absent.
Fusarium sp. Opportunistic pathogens in humans, may cause storage rot, col-

onies are pale or bright-coloured with a cottony aerial mycelium,
macroconidial are hyaline, fusiform, microconidia are one or two-
celled, fusiform to ovoid, smaller than macroconidia.

Plant pathogens, some species are causative agents of mycotic
Alternaria sp. keratitis and onychomycosis, the colonies are olivaceous-black,
conidia are oblavate, darkly pigmented, with short conical beaks.
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The walls of the storage cellar were covered on a large surface by colonies of
Cladosporium (Zasmidium) cellare, often referred to as a noble mould (Figure 6).
This is a greenish-black sponge-like mould. According to the former practitioners,
this mould is intended to provide optimal conditions for wine storage in cellars; in
particular, it regulates air humidity and purifies it (Clemenz et al. 2008). Cladospori-
um is a potential allergenic mould.

Figure 6
Cladosporium cellare on the wall of the storage cellar in Salacea

Fungi may develop in a wide variety of habitats. Different species of fungi
require different conditions for optimal growth. Microbial metabolism is signifi-
cantly influenced by the physical and chemical environment. Storage fungi, with
lower requirements of humidity, are mainly the genus Aspergillus and Penicillium.
Temperature is an important environmental factor affecting growth and mycotoxin
production by moulds. Fungi are capable of surviving under the full range of tem-
peratures normally experienced in environments in which they live. The tempera-
ture range usually reported for fungal growth is broad (10-35°C), with a few species
capable of growth below or above this range. In general, the optimal temperature
for mycotoxin production is below the optimal one for growth. The production of
different mycotoxins by the same species is also related to the temperature level.
For the food storage and wine production the temperature is the crucial variable.
The rate of chemical reactions increases with temperature. The other impact
of temperatures is variation, either on short term (e.g. diurnal variation) or long
term (e.g. seasonal). Temperature variation is likely to be more critical. Moisture
requirements of foodborne moulds are relatively low. Moisture control is the best
and most economical means to control the environment in order to prevent mould
growth and mycotoxin production. The simultaneous presence of different micro-
organisms, such as bacteria or other fungi, could disturb fungal growth and the
production of mycotoxins. Therefore, several microorganisms have been reported
as biological pest control agents (Centeno and Calvo, 2002). Diversity of fungi in
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the storage cellar may be influenced by environmental conditions to a certain
degree (Magyar et al., 2016; Haas et al., 2010).

The pathologies which can develop in people working many hours a day in the
cellar are those which result from work accidents (Murphy, 2014). Therefore, among
the most frequent causes of these accidents we mention: incorrect handling of
objects; presence of obstacles, low light etc. Also, animals getting inside the cellars
may lead to contagious diseases such as hydatid disease, toxoplasmosis, leptospiro-
sis. Intoxication with carbon monoxide caused by the fermentation process (Sami,
2006) may lead to loss of consciousness, sleep apnoea and arrhythmic disorders
etc., thus carbon monoxide represents an invisible danger being a colourless and
odourless gas which gets inside the body through the airway. Carrying out the
professional activity in a high-humidity environment with a relative low temper-
ature favours the development of rheumatic pathologies and it exacerbates the
symptoms of already existing rheumatic suffering (Wilder et al. 2003; Zeng et al.
2017; Dahlberg and Grubb, 2008).

The role of indoor fungi in the onset and development of non-infectious
diseases, such as allergy and asthma, is known for a long time (Khan and Karup-
payil, 2012). Generally speaking, fungi can cause lung disease in two ways: either
as airborne allergens or as infection which causes a pathogen. Some types of
fungi can affect lungs in both ways, often simultaneously. The most frequent
fungus which causes lung infections is Aspergillus fumigatus. The allergic fungal
agents that can cause rhinitis and asthma but they can also determine infections
include the spores belonging to Cladosporium spp. and Alternaria spp. The volatile
organic compounds and microtoxins released by moulds, such as Stachybotrys spp.
(Denning et al., 2014) represent a third potential cause of fungal disease.

Systematic microclimate monitoring and fungal analysis inside wine cellars may
support their preservation, but also ensure optimal conditions for the safety of
products which are stored indoor and for the health of the locals and their visitors.
The research could be extended to a larger number of cellars and the indoor micro-
climate and fungi monitoring could become permanent. All these could contribute
to the wider action of registering the cellars on the national cultural heritage list
(in case it is resumed because it had failed a long time ago; Matlovicova et al. 2014,
2016, 2017). Taking into consideration the structural features and the conditions
inside the cellar, there can be risks for the health of people (visitors, locals, workers
etc.). Pathologies which can be developed in people who work several hours a day
in the cellar represent the cause of work accidents; development or worsening of
chronic pathologies. Humidity inside the cellar during the monitored period does
not fit into the optimal parameters for fruit and vegetable storage. The control of
humidity inside a cellar must not be neglected because humidity is one of the
main factors which have an influence on the products stored. In this respect several
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measures may be taken in order to ensure an optimal humidity inside a cellar:
cleaning the space of the cellar from the harvest that was not used the previous
year; using furniture antiseptics; long-term storage of salt and lime; using profes-
sional dehumidifiers which can dry walls in depth. Moreover, the air quality inside
the cellar and its constant freshening are significant for long-term storage of the
fruits, vegetables, wines etc. under optimal conditions. Therefore, ventilation must
be constantly provided so that the cellar is protected from strong air streams. It
would be appropriately to have a ventilation system made of pipes: a pipe with the
lower inlet should be installed near the floor in one corner of the cellar and another
pipe with the lower inlet should be placed towards the ceiling of the cellar in the
other corner so that the cold air gets in through the floor pipe and hot air gets out
through the other pipe. This type of ventilation system may prevent the cellar from
odours and becoming mouldy. The information obtained from qualitative analyses
of fungi in the Salacea storage cellar can be a useful tool for controlling indoor air
quality. The constant presence of some moulds may be hazardous to human health
and may potentially contaminate wines. Inside the Salacea cellar the Cladosporium
cellare is dominant genera among most of the common mycoflora in storage cellar,
a potential allergenic mould.

CONCLUSIONS

One of the main contributions of the study is to provide the knowledge and data
needed to support cellar owners in taking informed action to maintain an optimal
microclimate in such a storage space.

The data obtained can be used by local authorities to support cellar owners
in using the necessary technological devices to obtain the right product storage
environment, thus contributing to the development of the local economy.

In the future it is intended to extend the research on a larger number of cellars.
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