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Abstract: The perception of the landscape by society is becoming an integral part of many studies in
terms of the quality of the living environment, sport and recreation and building and developing
social relationships. To evaluate the perception and appreciation of individual landscape types by
society, we used an online questionnaire as a form of sociological survey. We used the statistical
method of non-metric multidimensional scaling NMDS in R package to determine the variability of
responses in relation to respondents. The relationship between demographic factors and landscape
perception and landscape type preferences was evaluated. The results of multidimensional scaling
show a strong relationship between young men and a preference for recreation over agro-tourism.
The middle generation with university education looks more frequently for cultural monuments.
University-educated middle-aged men perceive the natural landscape as degraded and endangered,
and middle-aged men with secondary education understand the need for the protection of traditional
agricultural landscapes. It is important to integrate people’s preferences and needs into the landscape
planning and decision-making processes, so that they can contribute to the creation of development
plans and other strategic documents.

Keywords: biocultural landscape types; landscape perception; sociological survey; Slovakia; land-
scape protection; landscape management

1. Introduction

Landscape has a range of meanings and can be conceptualized at a range of scales [1].
Numerical landscape classifications group land units with similar characteristics into
distinct landscape types (termed land classes) and have considerable potential as tools in
rural land-use planning [2] because they provide a frame of reference for communication [1].
To date, numerous classifications have been developed, e.g., the European Landscape
Map [3], semi-complex landscape typology of the Czech Republic [4] or the Representative
Geosystems of Slovakia [5] and many others.

The landscape represents a living space not only for humans but also for all living
organisms, where they live in mutual interaction, and a man can be considered the princi-
pal creator of the landscape in which he resides [6]. Different landscape types have been
developed over time through mutual adaptation and possibly co-evolution [7] from natural
to cultural landscape types. Landscape classification and protection are also emphasized
by the European Landscape Convention, signed in 2000 in Florence [8]. The participating
countries are obliged to evaluate defined landscape types with regard to specific values
attributed by involved subjects. According to the Convention, each of the involved coun-
tries is obliged to create conditions with the participation of the public, local and regional
authorities and other members, with an interest in defining and realizing the landscape
conceptions. The interaction of humans and nature creates various biocultural types of
landscape that often embed high ecological and cultural values and reveal the link between
nature and culture [9]. To ensure the effective protection and preservation of valuable bio-
cultural landscape, it is necessary to involve the general public in landscape planning and
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management, since we face both the degradation and preservation of valuable landscape
structures at the same time [10].

Bioculturally diverse mosaic landscapes are historically shaped by people who have
developed a strong sense of fellowship and a deep attachment to their living environment
or the place [11]. These practices tend to be location-specific, landscape-specific and time-
specific and result in diversified cultural landscapes [12]. Unfortunately, this type of
knowledge and experience is being eroded by factors that prevent people from spending
time in nature. There are concerns, especially among the older generation, that the youth
and the ever-growing urban population are becoming increasingly alienated from nature;
therefore, the younger generation especially should have access to nature so that they stay
in touch with their cultural roots [13]. As traditional and customary land systems decline,
the problems of nature conservation and heritage, which are already seriously threatened,
become much worse. Additionally, such landscape transformations have dramatic and
often detrimental impacts on human rural communities and economies [14]. The local
people and their activity, work and social and cultural potential are the main driving
forces in regional development [15] and are an important source of knowledge about the
sustainable utilization of the landscape, especially in the areas with preserved traditional
farming and agrarian landforms (e.g., terraces) that serve as witnesses of the traditional land
use and lifestyle of former generations [16]. The conservation of species and cultivars as
well as cultural heritage objects may also contribute significantly towards the maintenance
of the cultural identity and personal well-being of local and indigenous communities [12].

Monitoring programs often use remote sensing data and map-derived indicators of
landscape and correlation with visual landscape preferences [17,18] or GIS-based scenic
quality modeling using empirical data gathered through online visual landscape assessment
surveys [19]. The perception of the landscape can lead to greater involvement of the
civic, academic and business sectors, from which the country as a living space for every
human can benefit, and consequently the whole society as well. The perception of the
landscape by society is important in terms of the quality of the living environment and
in terms of society’s needs for housing, services, recreation, building/developing social
relationships and many others. It is important to include the knowledge of these needs and
preferences into the landscape planning and into the other strategic documents, such as
regional development programs, tourism development strategies, management plans for
the protection of natural and cultural and biocultural heritage.

The aim of this paper was to discern, (1) how the Slovak population perceives the
values of the various landscape types, (2) the extent to which people perceive and are aware
of the values of the biocultural landscape and (3) whether they perceive the need to protect
certain types of biocultural landscapes. The results can be used in landscape management
and in proposals of measures to preserve the valuable biocultural types of landscape.

2. Methods
2.1. Sociological Survey

To evaluate the perception and appreciation of individual landscape types by society,
we used a sociological survey—an online questionnaire (Attachment I). We used the
national thematic networks that Institute of Landscape Ecology has been building for
several years (SEKOS— Slovak Ecological Society, SK IALE—International Association of
Landscape Ecology) to inform and request participation in the sociological survey. Through
these networks, we also addressed the general public with the invitation to participate in the
survey. Except for basic demographic questions, the questionnaire contained 5 questions
aimed at identifying representative landscape types of Slovakia, the perception of the
state of degradation and the need to protect individual landscape types, as well as type
preferences for housing and recreation. Respondents used a five-point scale (1 point—low
value to 5 point—high value) for evaluation. The photographs were used to visualize
individual landscape types in the questionnaire (Figure 1).
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Figure 1. Landscape type and subtypes in Slovakia (Industrial mining landscape—Dolný Lopašov,
2020, Author: J. Špulerová; rural, agricultural landscape—Dolný Lopašov, 2020, Author: J. Špulerová;
extensively used forest-agricultural landscape—Detvianske lazy, 2015, Author: J. Špulerová; natural
mountain landscape—High Tatras, 2021, Author: V. Piscová; new constructed suburban area—Trnava
region, 2017, Author: Z. Izakovičová; cultural monuments—Plavečské Podhradie, 2012, Author:
J. Špulerová; amusement park—Zoo Park Bratislava, 2021, Author: J. Špulerová; historic landscape
with watermills—Tomášikovo, 2008, Author: J. Špulerová).
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Based on the current study of landscape typology and knowledge of valuable land-
scape types [20–23], we have identified four main landscape types characteristic of Slovakia
(industrial and settlement landscape; rural, agricultural landscape; extensively used forest
and agricultural landscape; natural mountain landscape; other suggestion by participants),
including 12 subtypes specifying biocultural landscapes.

A total of 189 respondents participated in the sociological research. Women had a slight
predominance, accounting for 57.6% of participants. In terms of age the dominant group
was the population aged 40–60, who represented up to more than half of the respondents.
The involvement of young people was lower, with a participation rate of 18.25%. According
to the level of education, university-educated respondents predominated in the sociological
survey (80.9% of all respondents). The increased representation of this age group could also
be caused by the form of questionnaire distribution. The low proportion of participants
with primary education (1.7%) might be due to the fact that these residents have lower
computer skills and often limited access to the internet, where the questionnaire was
available for participation. Due to an unrepresentative sample, primary and secondary
education were merged in further analyzes. In terms of the employment structure (Figure 2),
most respondents were employed in education and science, which makes sense, as these
respondents are significantly concerned with the issue. People working in services and
local government offices, for whom the landscape typology is important both in terms
of attractiveness and in terms of management/protection of these valuable landscape
structures, also had the significant representation.
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Figure 2. Respondent structure according to employment.

2.2. Ordination Methods

We used the method of non-metric multidimensional scaling NMDS in R package
vegan [24,25] to determine the variability of responses in relation to the respondents. For
landscape type’s data, in order to find out the preferences of the respondents, we included
3 questions in the survey: (1) Which type of landscape do you prefer for recreation or
relaxation? (2) Which type of biocultural landscape would deserve the highest protection?
(3) Which types of biocultural landscape do you find the most endangered/degraded?
Four respondents with incomplete answers were omitted from the analyzed data set. We
allowed the algorithm to draw an ordinate in three dimensions (k = 3) to reduce the stress
value below 0.1. Finally, we used the envfit function to fit environmental factors onto an
ordination. The subject sample of this study varied in (i) the gender of the respondents,
(ii) age of the respondents and (iii) the highest level of education achieved. The arrows
point to the direction of the gradient and the length of the arrows is proportional to the
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correlation between the ordination (preferences of the respondents) and environmental
factors (gender, age and education).

2.3. Study Area

Slovakia is a small but relatively diversified country. The total area is 49,034 km2. The
population is 5,460,136 [26], of which 48.8% are men and 51.2% are women. The population
density is 111.2 inhabitants/km2. Slovakia is made up of two basic geomorphologic units
belonging to the Alpine–Himalayan system: the Carpathians and the Pannonia Basin.
Natural conditions are a determinant of the diversity of ecosystems as well as the diversity
of land uses. The agricultural land dominates in the landscape structure with a share of
48.5%, of which 59.17% is cultivated. Cereals are grown in particular, and the share of energy
crops has been rising in recent years due to their favorable market conditions. Permanent
grasslands occupy 35.8% of the area of agricultural land in the Slovak Republic, the rest are
permanent crops—orchards, gardens and vineyards. The second most significant element
of the landscape structure is forests, which account for 41.3% of Slovakia’s area.

A total of 126 representative landscape types were identified in Slovakia [5]. Mountain
types occupy the largest proportion of Slovakia (53% of the land area). Lowland types of
land occupy 29%. Basin types of landscape have the smallest area (18%). Some types of
natural landscape have been significantly transformed by humans, or even degraded, but
several rare landscape types with significant biocultural value have been created by the
interaction of nature and man. The most important biocultural landscape types in Slovakia
include traditional agricultural landscapes (meadow or pasture, wine-growing, mosaic
types of agricultural landscape, landscape types with dispersed settlements) and urbanized
urban and rural landscape with historical green infrastructure [27,28] (Figure 3). At present,
the area of these rare biocultural types is less than 3% and is constantly declining, as they
are under several pressures [29].
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3. Results

The results of the sociological survey were evaluated in three sessions: (1). Perception
of the character of the Slovak country; (2). preferences for the use of landscape types for
housing and recreation; and (3). degradation and the need to protect landscape types.

3.1. Perception of the Character of the Slovak Country

The results of our questionnaire survey show that 47.1% of respondents considered
rural and agricultural landscape to be a characteristic Slovak landscape (Figure 4). A total
of 30.1% of respondents perceived the extensively used forest and agricultural landscape,
including semi-natural non-forest habitats such as scrubland, meadows, pastures, wetlands
and rocks to be characteristic. A total of 5.8% of respondents perceived the natural mountain
landscape as characteristic, and a relatively high proportion of respondents (13.2%) voted
for the industrial and urbanized land as a representative type of Slovakia, which may be due
to the rapidly growing, developing industrial production in the post-transformation period.
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Figure 4. Specification of the most characteristic types of Slovak landscape according to the age
of respondents.

After the fall of communism and the splitting of Czechoslovakia, a significant part
of industrial production went bankrupt, and subsequently, political tools were created
to transform and revive industry associated with the massive construction of industrial
plants, industrial parks and logistics centers, which resulted in the increased anthropization
of land and in particular, setting it aside. An accompanying phenomenon was also the
development of housing construction in the rural environment, especially in suburban
settlements close to larger cities with good access to industrial parks. A comparison of
the results of the sociological survey and the current land use shows a relatively high
correlation. The respondents’ perception of the characteristic type of country is largely in
line with the current landscape structure of Slovakia.



Land 2022, 11, 72 7 of 15

3.2. Preferences for the Use of Landscape Types for Housing and Recreation

The respondents living in a family house, whether in an urban or rural settlement,
slightly predominated (Figure 5a). In terms of housing, the respondents preferred housing
in rural areas, preferably in suburban rural settlements (Figure 5b), which began to develop
significantly after the transformation. On the one hand, residents preferred living close to
nature, and on the other hand, they wanted certain comforts—easy access to work, close
availability to services, etc. This makes the suburban rural settlements the most attractive.
Housing in dispersed settlements, which are more distant and more difficult to access, was
less preferred. These locations are more interesting for seasonal living or recreation. Many
dwellings in these localities have recently changed into cottages and weekend houses [30].
Only 14.3% of respondents preferred living in cities.
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Respondents clearly identified natural landscape types as the most attractive type
for recreation; more than 90% of respondents’ assigned them third and higher levels of
significance (Figure 6). In terms of recreational opportunities, the respondents also highly
rated the landscape with the occurrence of cultural monuments or rural landscape types
suitable for agro-tourism. Surprisingly, the respondents assigned the lowest value in terms
of recreational use to land with modern attractions, such as water parks, golf courses, etc.,
which negatively affect the landscape scenery. This observation is probably conditioned by
the sample of respondents, as the middle class of society was mostly involved in the survey,
and there was little interest in survey participation from respondents in the business sector.
The results of multidimensional scaling showed a strong relationship between young
women (age 18–25) and a preference towards recreation for agro-tourism. The middle
generation (age 41–60) with university education was looking more frequently for cultural
monuments (Figure 7).

3.3. Degradation and the Need to Protect Landscape Types

The other two questions were focused on the respondent’s assessment of perceived
threats as well as the needs of protection of individual landscape types. From the respon-
dents’ point of view, the most disturbed and degraded landscape is the industrial and
urbanized landscape, which is characterized by a high degree of anthropization (Figure 8).
Respondents also considered the mining landscape as degraded, with which the creation
of various anthropogenic forms of relief is connected, such as abandoned quarries, tunnels,
heaps, dumps, etc. These forms of relief often significantly threaten the aesthetic value of
the landscape. These are mainly remnants of old mining activities in Slovakia. Currently,
mining activity in Slovakia is in considerable decline. However, from this abandonment, in
some localities new ecosystems have been created, and they provide new habitats inter-
esting for some endangered species of fauna and flora— e.g., rocky habitats with several
thermopile species, or even habitats for many species of animals. According to more than
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70% of respondents (3–5 degree of threat), the natural mountain landscapes are endangered
or degraded. At present, these types of landscape are often part of the national network
of protected areas, and their protection in the Slovak Republic is already provided by the
Nature and Landscape Protection Act. However, according to respondents, it is not suffi-
cient. The results of multidimensional scaling show that pilgrimage places were considered
by older women (age 60+) to be the most endangered. This is a reflection of the religion
structure of the Slovak inhabitants. University-educated men aged 26–40 perceived the
natural landscape as degraded and endangered (Figure 9).

The need for protection was focused mostly on biocultural landscape subtypes. The
respondents perceived a high need for protection of the traditional agricultural types of
the country, which represent the most important biocultural types of the Slovak country
(Figure 10). These are the following types of traditional agricultural landscapes: (1) tra-
ditional agricultural landscape (mosaics of arable land, grasslands, orchards and trees,
preserved agrarian landforms); (2) traditional meadow-pasture landscape; and (3) tradi-
tional wine-growing landscape.

Regarding the cultural landscape types, the respondents indicated the protection of
cultural monuments in settlements, whether urban or rural, as those which need higher
level of protection (placed on the third to fifth levels within the five-level scale); this was
indicated by 92.6% respondents. Respondents described the lowest need for the protection
of industrial landscape, which is to a large extent a fundamental factor threatening and
degrading other types of landscapes. The results of multidimensional scaling showed
that men with secondary education, aged 26–40, perceived the need for the protection of
traditional agricultural and wine-growing landscape (Figure 11).

A positive result of the sociological survey is that, in addition to scientists, the general
public also highly values natural and semi-natural landscape types and perceives problems
with threats and insufficient protection. In terms of preserving these valuable landscape
structures, it is necessary to embrace this public interest in the practical management and
protection of biocultural values of the Slovak country.
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Figure 8. Which types of landscape do you find the most endangered/degraded? (Legend:
5—Under the greatest threat, 1—Under the least threat; landscape subtypes: ISL—Industrial
and settlement landscape; RAL—Rural, agricultural landscape; TAL—Traditional agricultural
landscape; TMPL—Traditional meadow and pasture landscape; TWL—Traditional wine-growing
landscape; CM—Cultural monuments in settlements; HLW—Historic landscape with watermills;
HLM—Historical landscape of mixed type; TML—Traditional mining landscape; SM—Sacred monu-
ments; EFA—Extensively used forest-agricultural landscape; NML—Natural mountain landscape).
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most endangered/degraded (Variability and preferences of respondents: uni—university educa-
tion; pri/sec—primary and secondary education; Gender: women, men; Age categories: 18–25;
26–40, 41–60, 60+; Landscape types: ISL—Industrial and settlement landscape; RAL—Rural, agri-
cultural landscape; TAL—Traditional agricultural landscape; TMPL—Traditional meadow and
pasture landscape; TWL—Traditional wine-growing landscape; CM—Cultural monuments in set-
tlements; HLW—Historic landscape with watermills; HLM—Historical landscape of mixed type;
TML—Traditional mining landscape; SM—Sacred monuments; EFA—Extensively used forest and
agricultural landscape; NML—Natural mountain landscape).
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Figure 10. The need for landscape protection—Which types of biocultural landscape do you find
the most endangered/degraded and in need of the most protection? (Legend: 5—the highest
protection needed, 1—the least protection needed. Biocultural landscape subtypes: TAL—Traditional
agricultural landscape; TMPL—Traditional meadow and pasture landscape; TWL—Traditional
wine-growing landscape; CM—Cultural monuments in settlements; HLW—Historic landscape
with watermills; HLM—Historical landscape of mixed type; TML—Traditional mining landscape;
SM—Sacred monuments).
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protection (Variability and preferences of respondents: uni—university education; pri/sec—primary
and secondary education; gender: women, men, Age categories: 18–25; 26–40, 41–60, 60+; bio-
cultural landscape types: TAL—Traditional agricultural landscape; TMPL—Traditional meadow
and pasture landscape; TWL—Traditional wine-growing landscape; CM—Cultural monuments in
settlements; HLW—Historic landscape with watermills; HLM—Historical landscape of mixed type;
TML—Traditional mining landscape; SM—Sacred monuments).

4. Discussion

Public opinion tools provide useful information on the state of perception on different
topics. Results of sociological surveys and public opinion tools within the EU and Slovakia
indicate a relatively strong opinion towards the environment and nature protection agenda
in the public debate [31]. The issue of the future of nature and landscape is addressed in
various international-level assessment reports, which are largely alarming and point to
unsustainable developments in biodiversity and the state of the environment, e.g., a global
assessment report on biodiversity and ecosystem services from the Intergovernmental
Science—Policy Platform on Biodiversity and Ecosystem Services [32], and the European
environment—state and outlook 2020 [33], an IPCC Special Report on the Impacts of Global
Warming [34], Agenda 2030 [35]. As a basic approach to trend analysis in strategic planning,
it is a matter of the most comprehensive understanding of the current situation and extrap-
olation of trends, while considering strong and weak signals and considering few likely
but possible alternatives (opportunities and threats). The response to the development of
the current state are various strategic documents focused on the improvement situation,
e.g., A European Green Deal [36], EU Biodiversity Strategy for 2030 [37], The Farm to Fork
Strategy [38] and Agenda 2030 [35].

In the European Union, 80% of all citizens live in urban areas. Cities currently face
several environmental issues that most affect the health of the population, such as air
pollution, high traffic density, noise, waste and wastewater production, etc. Despite
the preference of the urban environment over the rural, we observed a slight decline in
the urban population in Slovakia from 56.9% in 2000 to 53.3% in 2020 [26], especially
near the big cities. The results of our survey confirm that suburban rural settlements
are the most attractive for housing and living. On the other hand, nature is the most
popular landscape for recreation. In general, citizens value forests and other green spaces
positively; however, valuations of different levels of plant diversity vary significantly
between cities, suggesting that the regional context and, moreover, cultural factors, matter
in the relationships between people and urban nature [39]. The evaluation of the aesthetic
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values of various landscape types in Slovakia by the method of geolocated photographs
from Google Panoramio showed that the most visually appreciated landscapes are the
subalpine and alpine landscape types, followed by attractive urban landscapes and a less
intense type of rural landscape [40]. An interesting finding from an extensive survey of
the general public attitude on the perception and evaluation of nature in nine EU Member
States, including Slovakia [41,42], is that the vast majority of European citizens value nature
for its intrinsic value (60%). Only 25% of respondents supported the anthropocentric point
of view that nature should meet human needs rather than remain natural. The survey also
showed that young people, people with a university degree and urban citizens identify
more with the idea of the intrinsic value of nature compared to the older generation, people
with a lower education and the rural population, which is consistent with our results.

Local people in our survey perceived the main threat to disappearing traditional
agricultural landscape already existing pressures on the landscape that are not directly
subject to nature protection or to cultural heritage protection. Biocultural landscapes have
been studied in relationship with the indigenous communities that have been widely
recognized to be the most sustainable societies on the planet [43]. The biocultural diversity
of rural areas in modern countries is the focus of researchers mainly targeting the traditional
agricultural landscape. The perception of valuable landscapes by local people and farmers
was studied by several authors [16,44,45]. The housing sprawl is the main threat to the
traditional agricultural landscape in Slovakia, which lies in the vicinity of big cities [16,46].
The main threat to traditionally managed farmland is the abandonment of agricultural
land conditioned by the high migration of young people to cities and their lack of interest
in farming. The abandonment of traditional farmland, including agrarian landforms
such as terraced fields goes hand in hand with higher management expenses due to the
small-scale structure of fields and less favorable relief conditions. This type of farming
is not able to compete with conventional agriculture and struggles to survive without
subsidies. Some areas are under pressure due to non-regulated tourism in mountain tourist
settlements. Another problem is the extinction of picturesque small-block vineyards, which
are declining mainly due to worsening socio-economic conditions, difficult farming, high
costs and low profits.

Biocultural diversity has been recently also applied in urbanized and industrialized so-
cieties, in particular for the planning and management of urban green infrastructure [47–49].
The structurally diverse parks enhance motivation to be out in nature and increase overall
enjoyments of the environment [49]. People largely prefer higher plant species richness in
urban green spaces (i.e., parks, wastelands, streetscapes) and agree that higher plant species
richness enables better life in cities [39]. EU citizens’ surveys have shown a public demand
for activities to improve the state of the environment [31]. In this context, mobilizing the
public to support better environmental policies and practices, including nature scenarios,
can also serve to strengthen public debate.

The scenarios offer a platform for discussion between interest groups and/or dis-
ciplines [50]. Regarding Slovakia, this scenario approach was used for the scenario de-
velopment in the environment 2020+ study [51], or Nature Outlook [52]. A normative,
anticipatory scenario begins with a defined, shared or desired vision of the future (this
can be defined as a strategy or policy goal) and then works back in time to document
and analyze the necessary steps to achieve the goal, as well as to define the threats. The
results of our survey highlight the different landscape types, especially biocultural subtypes
that people value or those that are most at risk, in order to take appropriate measures to
maintain them.

5. Conclusions

Respondents in the sociological survey confirmed that they highly rate and value natu-
ral and semi-natural landscape types, which are important not only in terms of biodiversity
protection but also from a cultural-historical and aesthetic point of view. They emphasized
the need to protect these valuable landscapes and pointed out that increased attention
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should be paid to traditional agricultural landscapes, which are currently threatened by the
lack of agricultural management leading to abandonment and have insufficient protection.
As there is not an ensured higher level of landscape protection for these places, e.g., construc-
tion activities often spread and are often not in accordance with traditional architecture.

Some elements may be separately and partially protected as biodiversity or cultural-
historical sites, but that is not sufficient for the effective protection and preservation of
these landscape structures. If we want to ensure the protection of these valuable biocultural
landscape types, as declared in the European Landscape Convention, it is necessary to
establish categories for the protection of valuable landscape structures in the form of a
protected landscape element. Slovakia has a great chance to do so, as the Law of Nature
and Landscape Protection is being amended here, and a country law is also being prepared.
If we really want to preserve these valuable landscape structures, financial support for
farming in these areas should be more appropriately set up in the new rural development
program of 2023–2027. Through the implementation of interventions, reflecting the small-
scale mosaic structure of these high-nature-value farmlands and less favored conditions for
management, there is a chance to garner real support for these valuable landscapes. Because
residents perceive these problems, they can be effectively involved in protecting valuable
biocultural types of landscape. Involving stakeholders in the planning and decision-making
processes is also very important, so that they can contribute to the creation of development
plans, identify with the proposals and show interest in developing and managing the
planned measures.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/land11010072/s1. An questionnaire, which we used to for an
online sociological survey is available at Attachment I.
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51. Filčák, R.; Považan, R.; Adamec, M.; Dokupilová, D.; Chrenko, M.; Izakovičová, Z.; Kadlečík, J.; Szemesová, J.; Špulerová, J.;
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