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Abstract:

Biosphere reserves are distinctive landscapes where the relationship between ecological
integrity and cultural heritage provides a basis for sustainable living. By applying
principles of endogenous and place-based regional development, this paper evaluates
the potential of biosphere reserves as model territories for sustainable development and
examines the role of nature and culture as key elements shaping community life. The
study explores the main factors influencing quality of life within biosphere reserves,
identifies the importance of local community involvement and participation in
sustainable development processes, and considers the limitations of these efforts. This
comprehensive analysis helps test the research assumption that biosphere reserves offer
an effective framework for implementing sustainable development principles with the
support of local communities.

A mixed-methods approach was applied, integrating secondary data analysis with
primary data collected through surveys and interviews with local residents and
stakeholders. The findings indicate that nature and culture are viewed by the local
population as the primary assets of the Polana Biosphere Reserve, with a strong
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appreciation for preserved traditions, crafts, folklore, and the natural landscape. Factor
analysis further confirmed that the potential for natural and cultural development,
along with participation and partnerships, represent the most significant dimensions
influencing the perceived quality of life in the area.

The results confirm that biosphere reserves function as learning environments where
environmental, socio-cultural, and economic dimensions are closely interconnected.
Local residents perceive the biosphere reserve designation as an opportunity for
development, particularly in the areas of sustainable tourism and agrotourism. At the
same time, the findings highlight that environmental and cultural aspects of life within
biosphere reserves are evaluated very positively by the local population.

The study concludes that biosphere reserves managed through participatory
governance and active community involvement can serve as model territories for
integrating environmental protection, socio-cultural values, and locally rooted
economic development. Such territories can effectively support the implementation of
sustainable development goals, although certain limitations remain. Community
participation, traditional knowledge, and a strong place-based identity play a crucial
role in ensuring long-term sustainability and resilience.

Overall, the research contributes to broadening the discussion on biosphere reserves by
extending it beyond ecological perspectives to also include socio-economic and spatial
planning dimensions.

Keywords:

biosphere reserve, sustainable development, nature and culture, local community
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1. Introduction

Growing global challenges highlight the increasing need for the efficient and responsible
use of limited resources to support the sustainable development of regions. Biosphere
reserves represent a distinctive type of territory that integrates biodiversity conservation
with sustainable human living, aiming to achieve a balanced and mutually beneficial
relationship between people and the natural environment. Their significance is strongly
connected to the 2030 Agenda for Sustainable Development, as the synergy between
human activities and the biosphere contributes to achieving several Sustainable
Development Goals (Ibragimova, 2024; Nautiyal et al., 2001; Reed & Price, 2020; Ferreira

et al., 2020).

The significance of biosphere reserves is determined by the quality of their
potential, which is shaped by both social and ecological systems (Axelsson et al., 2011).
This potential is developed through the three core functions of biosphere reserves. The
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first function focuses on the conservation of biodiversity, ecosystems, and landscapes,
which has a major influence on maintaining ecological balance. The second function
relates to the social and cultural sphere and aims to support the sustainable economic
and socio-economic development of the local population. The third function involves
the promotion of science, research, and education, with a strong emphasis on building
partnerships at local, regional, and international levels. These partnerships help foster
knowledge exchange and support sustainable development within the territory (SOPSR,
2022). Furthermore, the most recent UNESCO Man and the Biosphere (MAB) Strategy
for 2021-2025 introduces a fourth function of biosphere reserves, which focuses on
supporting climate change mitigation and adaptation, as well as addressing other aspects
of global environmental change (Spulerov4 et al., 2023).

Together, these functions position biosphere reserves as multifunctional territories
where sustainable development can be effectively implemented through place-based
governance approaches.

Although biosphere reserves have been extensively examined in the fields of
ecology, biodiversity conservation, and landscape planning, evidence from academic
databases such as Web of Science (WoS) and Scopus shows that far less attention has
been devoted to their role as models of sustainable development from the perspectives
of regional development, public policy, and strategic planning. Most existing studies
primarily focus on the total economic value of protected areas and the assessment of
ecosystem services. Therefore, this study aims to contribute to a deeper exploration of
this relatively under-researched area. We emphasise that climate change and other global
challenges increase the need to identify approaches to territorial management that
integrate socio-economic development with biodiversity conservation and community
cohesion. This represents a notable gap in current research on biosphere reserve
development. As model territories, biosphere reserves should not focus solely on
ecological aspects; rather, their development should integrate ecological integrity with
sustainable local livelihoods, active community participation, and the resilience of the
territory.

The paper aims to assess the potential of biosphere reserves as model territories for
sustainable development and to examine the role of nature, culture, and local
community involvement as key drivers of development. It emphasises the importance of
biosphere reserves as spaces for sustainable living, resulting from the unique relationship
between natural and cultural elements. This relationship shapes the structure of socio-
economic activities within the territory, which must reflect and respect the specific
characteristics of the natural environment. At the same time, it creates favourable
conditions for the lives of local inhabitants, whose identity is shaped by distinctive
culture, traditions, and customs. These factors foster a sense of local patriotism and
encourage strong social engagement among residents toward the territory in which they
live.

The focus of this study is the Polana Biosphere Reserve in the Slovak Republic,
which is recognised as one of the best-managed biosphere reserves and has been
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awarded by UNESCO. The main data sources include a questionnaire survey conducted
among local residents of the Polana Biosphere Reserve, structured interviews with local
stakeholders, and statistical information and data obtained from strategic documents,
municipal websites, and the websites of stakeholders operating within the biosphere
reserve. Based on the research findings, the study aims to identify the key factors
influencing life in the Polana Biosphere Reserve and to assess the role of nature and
culture for the local community.

The article is structured as follows: Section 2 presents the theoretical background,
focusing on the interconnections between biosphere reserves, sustainable development,
and theories of endogenous regional development. Section 3 introduces the study area,
outlines the main research questions, and describes the research methodology. Section
4 presents the research results and evaluates the significance of the various components
of biosphere reserve potential from the perspective of the local community, comparing
these findings with the theoretical framework. Section 5 discusses the results in relation
to the theoretical concepts and formulates relevant policy implications.

Finally, the conclusion addresses the research questions and summarises the main
findings regarding the quality of life in biosphere reserves, highlighting the crucial role
of local communities in the sustainable development of such territories.

2. Theoretical framework

2.1. Biosphere reserve as anobject of sustainable
development

A biosphere reserve is a territory where social and ecological systems are closely
interconnected, offering a framework for understanding and managing change while
strengthening the interactions between these systems. It can also be viewed as a
territorially based governance arrangement in which sustainable development is
implemented by balancing ecological, social, cultural, and economic objectives. This
concept aims to reconcile nature conservation with sustainable development (Ishwaran
et al,, 2008; Axelsson et al., 2011) by fostering a balanced relationship between these
goals, with particular emphasis on community well-being. Through the harmonious
coexistence of humans and nature, biosphere reserves align with the objectives of the
2030 Agenda for Sustainable Development and contribute to achieving its goals
(UNESCO, 2022b; Bridgewater, 2002; Van Cuong et al., 2016).

Several researchers have pointed out that biosphere reserves function as practical
platforms for implementing the 2030 Agenda, as they promote the principles of
sustainable development and participatory governance that actively involve local
communities (Heinrup & Shultz, 2017; Maldonado-Briegas et al., 2025; Sandstrém et al.,
2025; Rockstrom & Sukhdev, 2016; Pool-Stanvliet & Coetzer, 2020; Stoll-Kleemann &
O'Riordan, 2017; UNESCO, 2015; UNESCO, 2017).
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This perspective supports the view that biosphere reserves should not be
considered solely as protected ecological areas, but also as territories where the outcomes
of sustainable development can be generated, experienced, and assessed by local
communities.

A fundamental prerequisite for a territory to be designated as a biosphere reserve
is its significant natural value, reflected in ecological diversity, the presence of rare or
endangered species, valuable habitats, or distinctive landscape features. From the
perspective of regional development theory, the key resources for sustainable
development within a biosphere reserve include its natural assets and the local
community, along with their knowledge, traditions, and cultural practices (Blazek &
Uhlif, 2020).

This implies that the developmental impact of a biosphere reserve does not stem
solely from its ecological significance, but also from the ability of local actors to utilise
this value in combination with cultural heritage, place-based identity, and social
cooperation. In other words, the development of biosphere reserves is grounded in the
use of the area’s endogenous potential.

According to Todtling (2010), this can be more precisely described as indigenous
potential, meaning locally rooted assets and natural resources—such as wood, water, and
land—that are strongly embedded within the territory and therefore have a greater
capacity to generate long-term benefits for local and regional development. This
potential interacts with other spatial factors and actors, including policymakers,
infrastructure, the education system, and civil society, and together they support a
bottom-up development strategy. In this approach, development initiatives are driven by
local actors and reflect the needs, priorities, and development goals of the local and
regional population. Recent studies (e.g. Rodriguez-Pose, 2013; Boschma, 2015;
Grillitsch & Sotarauta, 2019; Rodriguez-Pose et al., 2024) have highlighted the
importance of endogenous factors—such as regional resilience, the capacity of regions
to adapt to global megatrends, and the presence of agents of change—as key
determinants of regional economic development. These factors also influence the
development strategies of territories that adopt place-based and place-sensitive
approaches (Iammarino et al., 2018; Rodriguez-Pose et al., 2024).

In the context of biosphere reserves, these approaches are especially relevant, as
their ability to promote sustainable development depends on the effective integration of
natural resources, cultural values, and local institutional capacities.

These principles are also reflected in the UNESCO Technical Guidelines for
Biosphere Reserves (UNESCO, 2022a), which outline the key principles for the
management and operation of biosphere reserves worldwide. The guidelines emphasise
the importance of inclusive and participatory processes throughout all stages of a
biosphere reserve’s lifecycle, from its initial designation to implementation and ongoing
management. A central component of the bottom-up approach is the recognition and
incorporation of traditional knowledge systems alongside scientific expertise in the
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development of management strategies. This ensures that the strategies are sensitive to
the local context and culturally appropriate, while also reinforcing the significance of
local identity and heritage.

Particular emphasis is placed on capacity-building initiatives that empower local
actors to participate actively in governance processes and to develop sustainable
livelihood opportunities through community-based economic activities (Tureckova &
Nevima, 2018). In addition, within bottom-up planning and adaptive management
frameworks, local stakeholders play an important role in monitoring and evaluating
ecological and socio-economic indicators. This involvement supports evidence-based
decision-making and ensures that management practices can adapt to changing
conditions and feedback from the community.

For the purposes of this study, this perspective is particularly relevant, as it
indicates that the developmental role of a biosphere reserve should be evaluated not only
through ecological indicators but also through how local residents perceive its impact
on their quality of life, local development opportunities, and the level of community
participation.

In addition to the endogenous theory of regional development, biosphere reserves
can also be understood through the concept of learning regions, where knowledge,
learning capacity, and innovation play a crucial role in driving development (Borsekova
et al, 2021; Tureckova et al, 2023). These processes are strongly shaped by the
relationships among local actors and the environment in which they operate. This
perspective also highlights the sociological and cultural dimensions that are essential
components of biosphere reserves.

What matters is not only which resources or types of information are available in
the area and what resources local actors are able to mobilise, but also the meanings
attributed to them and the ways in which they are interpreted and applied in practice
(Blazek & Uhlif, 2020). In this context, biosphere reserves create spaces for learning
about change and for managing the interactions between social and ecological systems,
thereby functioning as learning regions (Lepeska, 2012; Schultz & Lundholm, 2013;
Schultz et al., 2018).

From the perspective of sustainable development, this learning function enables
territories to adapt their development strategies to local conditions while maintaining
ecological integrity and cultural uniqueness.

The concept of biosphere reserves as territories of endogenous regional and
sustainable development can produce several important effects. The most frequently
highlighted effect is the promotion of sustainable development (VitaliSova et al., 2023;
Kratzer et al., 2022; Vanova et al., 2023; Price et al., 2024; Benhsain & Salhi, 2022;
Ibrahimov & Sadullayev, 2023). In line with recent developments in regional
development theory, many authors emphasise the role of biosphere reserves in
strengthening the resilience, empowerment, and capacities of local communities, as well
as their connection to the territory (e.g. Schiittler et al., 2023; Thao et al., 2023;
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Ibrahimov & Sadullayev, 2023; Azadi et al., 2021).

At the same time, biosphere reserves contribute to the protection of biodiversity
and support ecological and climate resilience (Ferreira et al., 2020; Auliz-Ortiz et al,,
2024; Schiittler et al., 2023; Benhsain & Salhi, 2022; Thao et al.,, 2023; Ibrahimov &
Sadullayev, 2023; Azadi et al.,, 2021). They also generate socio-economic benefits, such
as strengthening economic resilience, encouraging innovation, increasing employment
opportunities, and improving overall quality of life (Thao et al., 2023; Kedward et al,,
2022; Cheng et al., 2023; Ferreira et al., 2020; Bires & Raj, 2020; Wang et al., 2019; Kratzer
et al,, 2022; Kratzer & Ammering, 2019; Benhsain & Salhi, 2022).

Importantly, these expected effects are not only objective or institutional in nature
but are also strongly rooted in the perceptions of the local community. If residents view
the biosphere reserve as beneficial for nature conservation, the preservation of culture
and traditions, the strengthening of local cooperation, and the creation of development
opportunities, it can be regarded as a socially legitimised model territory for sustainable
development. Conversely, if such perceptions are absent, the development potential of
the biosphere reserve remains constrained. For this reason, the present study focuses
specifically on how nature, culture, and community participation are perceived in
relation to the sustainable development of the Polana Biosphere Reserve.

2.2. Potential of biosphere reserve

Sustainable development within biosphere reserves should focus on meeting the needs
of current generations without limiting the ability of future generations to meet their
own needs, and without causing harm to other nations (Maier, 2012). In this context,
sustainable development represents a balanced interaction of environmental, social,
cultural, and economic processes within a given territory. Its objective is to achieve
consensus between biodiversity conservation, the social needs of local communities,
political priorities, and development opportunities, while respecting the principles of
equality, justice, participation, and territorial autonomy (Vanova, 2006; VitaliSova et al.,
2022).

The functioning of biosphere reserves is typically shaped by a combination of
economic, social, and political factors. Therefore, their development should be
approached in an integrated manner that gives equal importance to economic growth,
social well-being, and environmental protection (Wheeler, 2009; Brandon et al., 2005;
Kearney et al., 2006; Eizenberg & Jabareen, 2017; Schédler et al., 2010; Lyon et al., 2017;
Riensche et al.,, 2015; Deveci et al., 2022; Donald, 2008; Reyer et al., 2012; Wiber et al,,
2003; Orenstein & Shach-Pinsley, 2017).

Consequently, development strategies in biosphere reserves should rely primarily
on location-specific and non-destructive resources, including environmental quality,
cultural heritage, traditional knowledge, social capital, and sustainable economic
activities (VitaliSova et al., 2022).

Examples from different parts of the world indicate that biosphere reserves possess
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significant potential to support social, economic, and environmental development;
however, this potential is often not fully utilised (Makenzi, 2013; Nautiyal et al., 2001;
Carius, 2016; Grossmann, 2006). Within the framework of spatial economics, the
sustainable development potential of biosphere reserves can be understood as consisting
of four key components: natural-geographical potential, socio-economic potential,
socio-demographic potential, and innovative potential (Vanova, 2006).

Natural-geographical potential represents the environmental identity of a
biosphere reserve and includes the abiotic and biotic characteristics of the territory as
well as its secondary landscape structure (Urban, 2016). This component plays an
essential role in biodiversity conservation and in enhancing ecological and climate
resilience. It contributes through the protection of sensitive plant and animal species, as
well as through ecosystem functions such as water, air, and soil purification, regulation
of natural hazards, water flow control, erosion prevention, soil fertility maintenance,
pollination support, and the control of pests and diseases (Schiittler et al., 2023;
Benhsain & Salhi, 2022; Thao et al., 2023; Ibrahimov & Sadullayev, 2023; Azadi et al,,
2021). At the same time, this component forms the foundation of the perceived natural
value of a biosphere reserve, which may significantly influence whether local residents
regard the reserve as a resource that supports sustainable living.

The socio-economic potential of a biosphere reserve reflects the socio-economic
conditions of the area, shaped by its unique geographical position, territorial
characteristics, specific local products, and the level of social capital within the
community. This component contributes to strengthening economic resilience by
supporting sustainable economic development within the territory. It creates additional
income and employment opportunities across various economic sectors, enhances
territorial infrastructure, promotes traditional products connected to natural and
cultural heritage, and highlights the aesthetic value of the landscape (Kedward et al.,
2022; Kettunen & Ten Brink, 2013; Ibrahimov & Sadullayev, 2023; Makenzi, 2013;
Nautiyal et al., 2001; Carius, 2016). Within biosphere reserves, socio-economic potential
also plays a key role in linking conservation objectives with development goals by
incorporating natural and cultural resources into sustainable livelihoods, locally based
products, tourism initiatives, and other place-based economic activities. A socio-
economic potential of the biosphere reserve represents the socio-economic conditions
of the area, given its unique location and territory, its specific products, but also the
social capital in the area. It strengthens the resilience of the economy, supporting the
sustainable economic development of the territory by generating additional income and
employment opportunities linked to different economic sectors, supporting the
infrastructure of the territory, strengthening the traditional products of the natural and
cultural heritage and promoting the aesthetic value of the territory (Kedward etal., 2022;
Kettunen & ten Brink, 2013; Ibrahimov & Sadullayev, 2023; Makenzi, 2013; Nautiyal et
al, 2001; Carius, 2016). In biosphere reserves, it connects conservation with
development by integrating natural and cultural assets into sustainable livelihoods, local
products, tourism opportunities, and place-based economic activities.
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The literature review suggests that biosphere reserves represent appropriate
territories for the application of sustainable development principles, provided that
environmental, social, cultural, and economic activities are addressed in an integrated
manner and supported by the active involvement of local communities. At the same
time, existing research indicates that the development of biosphere reserves has been
predominantly studied from the perspective of environmental issues or landscape
planning. A comprehensive approach to strategic planning that simultaneously
considers all components of territorial potential and their perceived importance for local
communities remains limited. Therefore, the following section of the paper presents a
comprehensive analysis of the sustainable development potential of a biosphere reserve
and identifies the key factors influencing quality of life from the perspective of the local
population, using the example of the Polana Biosphere Reserve.

3. Methodology

The paper seeks to assess the potential of the biosphere reserve as a model area for
sustainable development and to explore the role of nature and culture as key factors
shaping community life. Based on the literature review and the main objective of the
study, the following research assumption is formulated: A biosphere reserve provides an
appropriate framework for implementing the principles of sustainable development with
the support of the local community.

This hypothesis will be examined by addressing three research questions.
RQ1: What are the key factors of quality of life in the biosphere reserve?

RQ2: What is the role of the local community and their participation in the
sustainable development of a biosphere reserve?

RQ3: What are the current limits of the sustainable development of biosphere
reserve?

The issue is examined using the case of the Polana Biosphere Reserve in the Slovak
Republic. To answer the formulated research questions, the study employs a mixed-
methods research design that integrates both quantitative and qualitative data sources.

3.1. Object of the research - the Pol'ana Biosphere Reserve

The Polana Biosphere Reserve is located in central Slovakia and was established in 1990.
It is considered one of the best-managed biosphere reserves in the world. The reserve
overlaps with the Protected Landscape Area Polana, which was declared in 1981 to
protect inanimate nature, plant and animal communities, as well as the distinctive
character of the landscape.

The area covers 24,158.23 hectares and represents the highest volcanic mountain
range in Slovakia, characterised by unique geological and geomorphological features
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resulting from volcanic activity that occurred approximately 13-15 million years ago.

From an administrative perspective, the territory partly extends into the districts
of Banska Bystrica District, Zvolen District, Brezno District, and Detva District.

The territory of the Polana Biosphere Reserve includes 13 cadastral areas belonging
to several municipalities across different districts. These include the municipalities of
Detva, Diibravy, and Hririovd in the Detva District; the municipality of Ocovd in the
Zvolen District; the municipalities of Hrochot, Lubietovd, Poniky, and Povraznik in the
Banskd Bystrica District; and Cierny Balog, Hronec, Sihla, Strelniky, and Valaskd in the
Brezno District.

Forests strongly dominate the landscape of the Polana Biosphere Reserve, covering
approximately 85% of its total area.

The flora of the Polana Biosphere Reserve is characterised by the frequent
occurrence of both thermophilous and montane plant species (Urban, 2016; Vitalisova
& Vavrusova, 2023).

The total population of all municipalities within the biosphere reserve is 39,316
inhabitants, with an average population density of 42.47 inhabitants per km?. In recent
decades, the territory has experienced a significant outmigration of young people,
mainly due to the limited diversification of employment opportunities. As a result,
population ageing has become increasingly evident in the region.

Economically, the territory of Polana is primarily oriented toward agriculture and
forestry. Agricultural activities are mainly carried out by self-employed farmers engaged
in both crop production and livestock breeding. A large proportion of the agricultural
land they use consists of permanent grasslands. Farmers often rely on horses and
traditional agricultural tools in their production practices, while agricultural
cooperatives primarily focus on livestock farming.

The Polana Biosphere Reserve and its surrounding Podpolanie area are well known
for their rich tradition of local handicrafts and a variety of traditional food products,
including dairy products, pork, beef, honey, and bakery goods. Many local producers are
certified with the Podpolanie regional brand, which guarantees the originality and
quality of locally produced goods.

Other economic activities in the area include manufacturing, mainly concentrated
in larger municipalities, as well as service-related sectors such as accommodation,
administrative, and financial services. In terms of educational infrastructure, the
territory of the biosphere reserve includes 9 kindergartens, 15 primary schools, 4 art
schools, and 3 secondary schools.

The surrounding region also hosts several important higher education and
research institutions, including Matej Bel University, Technical University in Zvolen,
Academy of Arts in Banska Bystrica, and the Slovak Medical University through its
Faculty of Health in Banska Bystrica. Scientific research in the area is also supported by
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institutions of the Slovak Academy of Sciences, including the Institute of Earth Sciences
SAS and the Institute of Forest Ecology SAS.

From a cultural perspective, the Podpolanie region is considered one of the most
important centres of folklore and traditional culture in Slovakia. The distinctive
character of the area is reflected in traditional wooden houses, haylofts, potato cellars,
painted crosses, and well-preserved forms of folk art and craftsmanship. The cultural
heritage is further expressed through traditional costumes, folklore groups, and local
customs, which remain an important part of community life and regional identity.

3.2. Material and methods

The main sources of secondary data used in the research and in mapping the situation
in the Polana Biosphere Reserve include studies, programmes, regulations, statutes,
plans, strategies, and projects related to the biosphere reserve, as well as methodological
materials from UNESCO. Additional data were obtained from the Statistical Office of
the Slovak Republic, official information published on the website of the Polana
Biosphere Reserve, and publicly available information from the municipalities belonging
to the biosphere reserve.

Primary research was conducted in the form of a questionnaire survey among
residents of the Polana Biosphere Reserve. The survey aimed to capture residents’
perceptions of the biosphere reserve and its perceived role in local development and
quality of life. Data were collected through field questionnaires distributed directly
within the territory as well as online questionnaires shared via the websites of
municipalities located within the biosphere reserve.

Additional primary data were obtained through personal interviews with
representatives of the biosphere reserve (the manager and coordinator of the reserve)
and with local stakeholders, including local entrepreneurs, representatives of the
Coordination Council of the Biosphere Reserve Polana, and members of the local action
group.

Data collection was carried out between November 2022 and August 2023. The
research sample consisted of 101 respondents and was structured using two quota
variables: gender and age (four age categories). The representativeness of the research
sample was tested using the Chi-square test. The results indicate that the sample is
representative by gender (Chi-square test — Asymp. Sig. = 0.136) and by age (Chi-square
test — Asymp. Sig. = 0.051).

The composition of the research sample is presented in table 1.
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Table 1:

The research sample of the questionnaire survey

- 0,
19 - 29 years 18 17.80% 59 58.42%
30 - 49 years 44 43.60% women

- o,
50 - 59 years 20 19.80% 42 41.58%
more than 60 years 19 18.80% men
total number of respondents | 101 100.00% total 101 100.00%

Source: Authors’ own elaboration, 2026

- Closed-ended questions:

Are you aware that you live in the Polana Biosphere Reserve? (Yes / No)

2. Are you aware that the Polana Biosphere Reserve is designated as a UNESCO site?
(Yes / No)

3. Do you consider living in the Polana Biosphere Reserve to be an advantage, a
disadvantage, or are you unsure?

—~

- Open-ended questions:

4.  What is the first thing that comes to your mind when you hear the term Polana
Biosphere Reserve?

5. What do you perceive as the biggest problem in the development of the Polana
Biosphere Reserve?

6. What do you perceive as the biggest advantage of living in the Polana Biosphere
Reserve?

- Scaling question:
7. How do you rate the different areas of life in the Polana Biosphere Reserve?

The scaling question used a five-point scale ranging from “very successful” to “very
unsuccessful”. Respondents evaluated 38 different aspects of life in the Polana Biosphere
Reserve. These aspects included: job opportunities; business opportunities; shopping
opportunities; preservation of traditions, crafts and folklore; cultural activities; catering
services; sports facilities; social services; health services; educational opportunities;
environmental and nature conservation programmes; availability of pharmacies and
ATMs; public spaces and greenery; interpersonal relations; waste separation; relations
between long-term residents and newcomers; residents’ involvement in public life;
housing opportunities (house construction and apartments); opportunities for nature
exploration (nature trails, information boards, etc.); opportunities for agro-tourism; use
of renewable energy sources; protection of cultural and historical monuments; the work
of elected representatives of towns and municipalities; access to local information;
cooperation among actors in the territory; security; quality of roads and pavements;
quality of internet coverage; frequency of transport connections between villages and
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towns; accessibility of the territory by bus and by train; environmental quality;
environmental and nature protection measures; organisation of traditional events (e.g.
Christmas, carnival, welcoming spring); organisation of new events; promotion of the
region; and the availability of information about the natural and cultural-historical
values of the area.

Multiple choice question:
8. What do you perceive as priorities for development in the Polana Biosphere
Reserve?

Respondents were asked to select three of the most important development
priorities from the following options: reconstruction of roads and pavements;
reconstruction of water supply and sewerage systems; housing construction with regard
to the carrying capacity of the area; development of health services; development of
education and training; development of social services; support for social and cultural
life; construction of sports facilities; environmental protection; promotion of
employment in agriculture; promotion of employment in traditional crafts characteristic
of the region; development of tourism; construction of cycling routes; or another priority
specified by the respondent.

Interviews with stakeholders of the biosphere reserve were conducted primarily to
contextualise the survey findings and to provide deeper insight into development-related
issues that could not be adequately captured through closed-ended survey questions
alone.

For data analysis and hypothesis testing, SPSS software and MS Excel were used.
For a deeper analysis of the data, several statistical methods were applied, including the
Friedman test, Wilcoxon test, and factor analysis. The factor analysis showed a sampling
adequacy of 0.746 according to the Kaiser-Meyer-Olkin (KMO) measure, and Bartlett’s
test of sphericity was significant (Sig. < 0.001), confirming the suitability of the dataset
for this type of analysis.

The Principal Component Analysis (PCA) extraction method was used, followed
by Varimax rotation with Kaiser normalisation. Initially, SPSS generated 11 factors, but
based on the scree plot, the number of factors was reduced to six.

These methods enabled the identification of broader latent dimensions underlying
the perceived quality of life in the Polana Biosphere Reserve. They also helped interpret
how residents perceive the relationship between nature, culture, and local development,
while providing a basis for answering the formulated research questions.

4. Results

The empirical findings offer detailed insight into how local residents perceive the Polana
Biosphere Reserve and how they evaluate selected aspects of quality of life within the
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area. A large majority of respondents (95.05%) reported that they are aware they live
within the Polana Biosphere Reserve. Furthermore, 78.22% of participants know that the
reserve holds designation as a UNESCO site under UNESCO. These results suggest a
relatively high level of awareness of the biosphere reserve among local inhabitants, which
represents an important prerequisite for evaluating development opportunities in the
region. The issue of public awareness of the Polana Biosphere Reserve was further
explored through questions examining residents’ perceptions of living within the
reserve. A total of 77.23% of respondents view living in the biosphere reserve positively
or consider it an advantage. To provide a deeper analysis of the first three questions, the
results are presented in contingency Tables 2 and 3. The findings show that the majority
of respondents (76.24%) are aware that they live in the Polana Biosphere Reserve and
simultaneously know that it holds the status of a UNESCO site, while 18.81% of
respondents do not possess this awareness.

Table 2:

Awareness of the biosphere reserve and living in it

Do you know that you live in the Polana
Are you aware that the Polana Biosphere Reserve Biosphere Reserve?
is @ UNESCO site? no yes total
No 2.97% 18.81% 21.78%
Yes 1.98% 76.24% 78.22%
Total 4.95% 95.05% 100.00%

Source: Authors’ own elaboration, 2026

Table 3 indicates that approximately three quarters of respondents (75.25%) who
are aware that they live in a biosphere reserve perceive this fact as an advantage and view
it positively. Only a very small proportion of respondents consider it to be a negative
aspect.

Table 3:

Living in the Polana Biosphere Reserve

Do you consider the fact that you live in a Polana | Do you know that you live in the Polana
Biosphere Reserve: Biosphere Reserve?

no yes total
a negative issue 0.00% 0.99% 0.99%
an asset and a positive issue 1.98% 75.25% 77.23%
don't know 2.97% 18.81% 21.78%
Total 4.95% 95.05% 100.00%

Source: Authors’ own elaboration, 2026

In the first of the three open-ended questions, respondents were asked what first
comes to mind when they think of the Polana Biosphere Reserve. The most frequent
response (23.03%) was beautiful, untouched nature. Another 21.84% of respondents
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mentioned the term “protected landscape area” and related ideas such as nature
conservation and ecological protection. Other associations included the extinct volcano,
the coexistence of humans and nature in symbiosis, bears, forests, opportunities for
various leisure activities, a healthy and clean environment, waterfalls, development
potential, and the presence of many rare animal species. Overall, the responses suggest
that the biosphere reserve is primarily connected in the minds of respondents with
environmental quality and natural heritage.

The second question showed that respondents consider the overpopulation of
bears and wolves to be the most significant problem affecting the development of the
area, as it contributes to a lower sense of safety and increasing fear among residents
(24.42% of respondents). A further 14.77% identified threats to nature and forests as the
main issue, particularly those related to inappropriate logging, hunting activities, or
tourism. Meanwhile, 10.47% of respondents stated that they do not perceive any major
problems in the area.

Other responses highlighted a variety of concerns, including criticism of
conservationists and what some respondents see as excessive environmental regulations,
the attitudes and decisions of public officials, inaction and lack of cooperation, and poor
decision-making. Additional issues mentioned included insufficient services, a lack of
interest and initiative among local residents, limited support and subsidies, inadequate
promotion of the area, the absence of proper land-use planning documentation, the
decline of traditional management practices, and the lack of a clear development
strategy.

Responses to the third open-ended question indicate that the greatest advantage of
living in the Polana Biosphere Reserve is its beautiful natural environment and close
proximity to nature (34.20%). This is followed by the presence of a healthy, high-quality,
and clean environment (18.41%) and the silence, peace, and tranquillity associated with
traditional rural life (12.94%).

Other responses highlighted additional benefits, such as the preservation and
protection of nature and its sustainable use, opportunities for leisure activities, the
harmonious coexistence of humans and nature, and various social and personal reasons
for living in the area. Respondents also mentioned independence and freedom,
opportunities for development and promotion of the region, and a peaceful environment
with either minimal tourism or potential for its development. Further advantages
included the presence of local farmers and regional products, as well as the preservation
of traditions and customs. Overall, these responses once again suggest that natural values
and cultural identity are perceived as the key assets of the territory.

The scaling questions examined how residents evaluate their satisfaction with
different aspects of quality of life in the Polana Biosphere Reserve. To analyse the
collected data, the Friedman test was applied in order to determine whether respondents
rated the individual areas of quality of life similarly or whether significant differences
existed among them. The aspects of quality of life that received the highest and lowest
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rankings from respondents are presented in Table 4.

Table 4:
Friedman test analysis of citizens’ evaluation of quality-of-life areas in the Polana Biosphere
Reserve
Ranks TOP Mean | Ranks BOTTOM Mean
rank rank
Preservation of traditions, crafts, 12.31 | Healthcare 25.47
folklore
Pharmacy 14.56 | Involvement of residents in public life 26.50
Organisation of traditional events 14.58 | Accessibility of the area by train 28.22

Source: Authors’ own elaboration, 2026

According to Table 4, respondents reported the highest level of satisfaction with
the preservation of traditions, crafts and folklore, as well as with pharmacy services and
the organisation of traditional events. In contrast, the lowest levels of satisfaction were
associated with the accessibility of the area by train, the involvement of residents in
public life, and the availability of healthcare services. This pattern indicates that while
the cultural and environmental aspects of life in the biosphere reserve are perceived
positively, several infrastructural and service-related areas represent weaknesses within
the territory.

Differences in the evaluation of selected areas according to gender and age groups
are presented in Table 5. The Wilcoxon test was applied to determine whether
statistically significant differences exist in the assessment of quality-of-life dimensions
among the selected groups of respondents. The results indicate that no statistically
significant differences were identified in most areas, as all p-values exceeded the
significance level of p = 0.05.

Table 5:

Friedman test analysis of citizens’ assessment of quality-of-life areas in the Polana Biosphere
Reserve by sex and age group

Ranks women Mean | Ranks men Mean
rank rank
Preservation of traditions, crafts, folklore 9.99 Preservation of traditions, crafts, folklore 12.46
Pharmacy 12.06 Pharmacy 13.15
Organisation of traditional events 12.50 Opportunities for sport activity 13.75
Business opportunities 24.93 Healthcare 24.14
Use of renewable energy sources 25.03 Involvement of residents in public life 24.57
Accessibility of the area by train 28.47 Accessibility of the area by train 30.82
Ranks citizens 19-29 Mean Ranks citizens 30-49 Mean
rank rank
Preservation of traditions, crafts, folklore 10.22 Pharmacy 9.81
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Opportunities for learning about nature 13.39 Preservation of traditions, crafts, folklore 11.57
Opportunities for sport activity 14.75 Organisation of traditional events 12.67
Involvement of residents in public life 25.42 Frequency of connections between 25.10
municipalities
Quality of roads and pavements 26.83 Environmental programmes and nature 25.11
protection
Accessibility of the area by train 30.92 Accessibility of the area by train 28.61
Ranks citizens 50-59 Mean Ranks citizens 60+ Mean
rank rank
Preservation of traditions, crafts, folklore 11.00 Pharmacy 10.11
Public spaces and greenery 13.38 Preservation of traditions, crafts, folklore 10.53
Quality of the environment 14.28 Organisation of traditional events 11.66
Use of renewable energy sources 25.85 Business opportunities 26.97
ATM 27.58 Use of renewable energy sources 27.00
Accessibility of the area by train 29.98 Accessibility of the area by train 29.42

Source: Authors’ own elaboration, 2026

Statistically significant differences were observed only in the evaluation of the
preservation of traditions, crafts, and folklore among women, and in the assessment of
the accessibility of the area by train among women, men, and respondents aged 19 to 49.
After statistical generalisation, these areas provide an indication of the levels of
satisfaction or dissatisfaction of residents of the Polana Biosphere Reserve.

Overall, the findings confirm that inhabitants perceive culture and traditions as key
elements of life in the region, forming a distinctive added value of the territory and
supporting its qualification for recognition as a biosphere reserve.

As part of the analysis of quality-of-life dimensions, factor analysis was also
applied. Six factors were identified, as presented in Table 6. The most significant factor,
containing the highest number of components, represents the potential for natural and
cultural development, which forms the core of the biosphere reserve. The second most
significant factor influencing quality of life in the Polana Biosphere Reserve is
participation and partnership development, which is also recognised in the literature as
a key prerequisite for biosphere reserve development.

The research results indicate that the local community perceives these two factors
as the most important determinants of quality of life. In other words, the balanced use
of natural and cultural potential can be achieved only through the active involvement of
local residents and stakeholders in the governance of the territory, guided by biosphere
territory managers and the mayors of municipalities within the territory.
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Factor analysis of quality-of-life areas in the Polana Biosphere Reserve

Factor Areas of quality of life in the Pol'ana Biosphere Reserve Rotated
as assessed by local inhabitants Component
result
Potential for Opportunities for learning about nature 0.717
g:\tli'l'z:;;uelmral Protection of cultural and historical monuments 0.687
Information about events in the territory 0.665
Agrotourism opportunities 0.648
Promotion of the region 0.609
Use of renewable energy sources 0.604
Organisation of traditional events 0.597
Information on the natural-cultural-historical values of the area 0.578
Environmental and nature protection measures 0.565
Environmental programmes and nature protection 0.553
Preservation of traditions, crafts, folklore 0.543
Cooperation between actors in the territory 0.518
Organisation of new events 0.507
Waste separation 0.483
Public spaces and greenery 0.471
Cultural activities 0.448
Participation Involvement of residents in public life 0.624
Gt} R Relations between old settlers and new settlers 0.569
Possibilities for housing, construction of houses, apartments 0.565
Interpersonal relationships 0.489
The work of elected representatives of municipalities 0.431
Services Pharmacy 0.693
Accessibility of the area by train 0.675
ATM 0.663
Public catering 0.542
Healthcare 0.431
Socio-economic | Job opportunities 0.768
_potentia_l e Business opportunities 0.756
innovation
Shopping possibilities 0.553
Social services 0.454
Accessibility of Accessibility of the area by bus 0.843
iz ez Frequency of connections between municipalities 0.840
Quality of roads and pavements 0.416
Quality of internet coverage 0.414
Social capital Safety 0.675
Quality of the environment 0.485
Opportunities for sport activity 0.447
Opportunities for education 0.426

Source: Authors’ own elaboration, 2026
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The final area of the research focused on identifying development priorities for the
Polana Biosphere Reserve from the perspective of the local community. A summary of
the respondents’ answers is presented in Figure 1.

Figure 1:
Priorities in the development of the Polana Biosphere Reserve by local citizens

Source: own elaboration

supporting of employment... EEESSSS———————— 14.90%
reconstruction of water and... IIIEE———————— 11.02%
perceiving environmental... IE————————— 10.39%
reconstruction of roads and... EEEE—————— 10.01%
supporting of employment... IE—————————— 9.36%
development of health... ———————— 7.93%
development of tourism I 7.77%

housing construction with... n—————— 6.47%
building of cycle paths ———— 6.26%
social and cultural life I 4.,78%
development of social... mm— 4.13%
development of education... s 3.,70%
building sports grounds R 3.28%

0% 5% 10% 15% 20%

Source: Authors’ own elaboration, 2026

In addition to the priorities for the development of the Polana Biosphere Reserve
identified in Figure 1, respondents also highlighted several other important areas. These
included the development of tourism in a sustainable manner, with an emphasis on
preserving traditional land use and the traditional way of life in the region. According
to respondents, without the protection of natural and cultural values, the area would lose
its attractiveness for both tourism and residential living.

Participants also mentioned the potential for developing agrotourism and nature
trails, as well as the overall development of the territory and its infrastructure. Other
frequently noted priorities included the creation of employment opportunities,
increasing interest in the area as an attractive territory with a recognised “quality label’,
and greater emphasis on the care, protection, and promotion of the region’s unique
natural and cultural heritage. Respondents further stressed the importance of education
and of strengthening the connection between education and nature.

210



THE NISP ACEE JOURNAL OF PUBLIC ADMINISTRATION AND Poricy, VoL. XIX, No. 1, SUMMER 2026

5. Discussion

Referring to the theoretical review (e.g. UNESCO, 2022b; Schultz et al., 2018; Price et
al., 2024 and others), biosphere reserves can be interpreted as territorial frameworks
suitable for implementing the principles of sustainable and endogenous regional
development, which also constituted the main research assumption of this paper.
Biosphere reserves represent a synergy of ecological, social, and economic processes
based on the active participation of local communities. In such a context, environmental
protection, socio-cultural identity, and economic development may function as mutually
reinforcing elements rather than as conflicting objectives.

This perspective is consistent with the concepts of “learning regions” and the place-
based development paradigm, which emphasise the importance of local identity, cultural
heritage, participatory governance, and innovation in territorial development (Axelsson
et al, 2011; Blazek & Uhlit, 2020; Rodriguez-Pose et al., 2024).

The empirical findings from the Polana Biosphere Reserve provide evidence that
supports this theoretical assumption. An overwhelming majority of respondents (over
77%) perceive living in the biosphere reserve as a benefit, confirming the theoretical
proposition that local populations tend to value territories that combine natural assets
with cultural identity.

Furthermore, the highest-rated aspects of life—such as the preservation of
traditions, crafts, folklore, and the organisation of traditional events—correspond
closely with the socio-demographic and cultural potential emphasised in theoretical
models (Kedward et al., 2022; Ibrahimov & Sadullayev, 2023; Vitalisova et al., 2022;
Urban, 2016).

These findings also provide an answer to RQ1, which focuses on identifying the
key factors influencing quality of life in the biosphere reserve. The results indicate that
the most positively evaluated dimensions are primarily related to environmental quality,
cultural traditions, and community life.

Factor analysis further confirmed this alignment by identifying the potential for
natural-cultural development as the most influential component of quality of life in the
area. This finding supports the concept of biosphere reserves as “spaces of learning’,
where relationships between humans and nature are strengthened through dynamic
interactions and shared knowledge (Schultz et al., 2018).

The second most significant factor, participation and partnership, further
reinforces the theoretical emphasis on community empowerment and bottom-up
governance, as highlighted in the technical guidelines of UNESCO (UNESCO, 2022b)
and in the theory of participatory governance (Spulerova et al., 2023; Donevska, 2020;
Walk et al., 2019; Schultz et al., 2010). These findings also provide an answer to RQ2,
which examines the role of the local community and participation in the sustainable
development of a biosphere reserve. The results indicate that active involvement of local
stakeholders is a key factor supporting sustainable territorial development.
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The answer to RQ3, which examines the current limits of sustainable development
in the Polana Biosphere Reserve, is closely related to the lower level of satisfaction
expressed by residents regarding aspects of socio-economic potential, particularly
accessibility, business opportunities, and certain personal services. These findings
highlight the presence of structural challenges within the socio-economic and
infrastructural domains. At the same time, they reflect concerns raised in the literature
about the underutilisation of innovation capacity and economic potential in biosphere
reserves (Grossmann, 2006; Ferreira et al., 2020). On the one hand, opportunities for
economic development are constrained by the specific characteristics of a biosphere
reserve, particularly the presence of partially protected areas with a high level of
environmental protection. On the other hand, these conditions also create new
development opportunities that correspond with changing lifestyles in contemporary
fast-paced societies, such as the growing demand for peaceful environments, a return to
roots and traditions, crafts, slow tourism, and agrotourism.

From the perspective of endogenous development, the effective use of competitive
advantages stemming from the existence of the biosphere reserve—perceived by
residents more as an opportunity than as a barrier—depends largely on the diversified
local community, which acts as a co-creator of the territory.

However, given the international significance of biosphere reserve territories,
support and investment in the development of adequate socio-economic infrastructure
at the supra-regional level are highly desirable. In the case of biosphere reserves, it is not
appropriate to apply a one-size-fits-all approach. Instead, development strategies should
reflect the specific characteristics of the indigenous territorial potential and integrate
place-based and place-sensitive development approaches (Bridgewater, 2002; Reed &
Price, 2020; Todtling, 2010; Rodriguez-Pose, 2013; Boschma, 2015; Grillitsch &
Sotarauta, 2019; Rodriguez-Pose et al., 2024).

The findings also have several implications for the policy and governance of
biosphere reserves. First, biosphere reserve management and key stakeholders in the
territory should place greater emphasis on linking environmental protection with local
economic and social development opportunities, particularly those based on nature,
cultural heritage, and traditional economic activities.

Second, strengthening participatory governance mechanisms appears to be
essential, as residents identified participation and partnership as important dimensions
of quality of life in the territory. This suggests that the effective implementation of
sustainable development in biosphere reserves requires the active involvement of local
communities in decision-making processes, planning activities, and development
initiatives.

Third, addressing infrastructural and service-related challenges could further
enhance the perceived benefits of living in biosphere reserves and support their long-
term socio-economic sustainability.

Overall, the empirical evidence from the Polana Biosphere Reserve suggests that
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biosphere reserves can indeed function as model territories for implementing the
principles of sustainable development when supported by active participation of the
local community. The results indicate that such implementation is feasible when natural
and cultural assets are effectively connected with participatory governance, locally
embedded economic activities, and inclusive territorial management.

Key conditions for achieving this include a strong local identity, the effective
activation of natural and cultural potential, and meaningful civic participation. In this
sense, the case of the Polana Biosphere Reserve demonstrates how environmental assets,
cultural heritage, and community engagement can jointly contribute to the
environmental, social, and economic dimensions of sustainable development.

The primary challenge for the future lies in utilising the reserve’s innovation and
economic potential while maintaining a balance between infrastructure development
and the preservation of ecological integrity.

6. Conclusions

The findings of the study confirm that biosphere reserves, as exemplified by the Polana
Biosphere Reserve, possess significant potential to serve as model territories for the
implementation of sustainable development. The theoretical framework highlights the
crucial role of endogenous development, local identity, cultural heritage, participatory
governance, and ecological preservation as key components of sustainable development
in biosphere reserves. The empirical evidence obtained from a representative sample of
the local community strongly supports these theoretical assumptions.

Regarding RQ1, which examined the key factors influencing quality of life, the
results indicate that the most important dimensions are environmental quality, cultural
traditions, and community life. Residents particularly value the preservation of
traditions, crafts, folklore, and traditional events, reflecting the strong cultural identity
of the area. These findings were further supported by factor analysis.

Concerning RQ2, the results highlight the important role of the local community
and participation in the sustainable development of the Polana Biosphere Reserve.
Active involvement of the local community, the development of partnerships, and the
application of bottom-up governance approaches significantly contribute to
development processes and reinforce the concept of biosphere reserves as “learning
spaces’, where knowledge sharing and interactions between people and nature support
sustainable territorial development.

Finally, RQ3 addressed the current limits of sustainable development in the Polana
Biosphere Reserve. The results indicate that the main challenges are related to lower
satisfaction with socio-economic conditions, particularly regarding accessibility,
business opportunities, and certain personal services. While environmental protection
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may limit some forms of economic activity, it simultaneously creates opportunities for
alternative development pathways, such as slow tourism, agrotourism, and the
revitalisation of traditional crafts.

Overall, sustainable development in biosphere reserves requires improvements in
socio-economic infrastructure together with the application of place-based development
approaches that reflect the specific territorial potential of the region.

The study also has several practical implications. Strengthening participatory
governance mechanisms and involving local communities in decision-making processes
appear to be essential for the successful implementation of sustainable development in
biosphere reserves. In addition, supporting economic activities based on natural and
cultural heritage—such as sustainable tourism, agrotourism, and traditional products—
may further enhance the developmental potential of biosphere reserves while
maintaining ecological integrity.

Although the study has certain limitations—particularly the fact that the research
focuses on a single biosphere reserve—it can be considered a pioneering case study that
may be replicated in other similar territories in order to verify the findings more broadly.
Nevertheless, the concept of biosphere reserves and the development requirements
associated with them are consistent with the current shift in regional development
theories toward place-based and place-sensitive approaches. Biosphere reserves should
therefore be managed through inclusive, bottom-up governance mechanisms that apply
the principles of sustainable development in a balanced and context-sensitive manner.

Ensuring the continued empowerment of local communities, strengthening local
governance mechanisms, and fostering innovation will be essential for unlocking the full
developmental potential of such territories. Future research should therefore examine
similar biosphere reserves in different geographical contexts and further explore the role
of local communities as co-creators of territorial development. Particular attention
should be given to their strong attachment to place, cultural continuity, and openness to
participatory governance, all of which may significantly influence the future sustainable
development of these territories.
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