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Abstract

The study responds to the paradigm shift that is taking place within the concept
of sustainable tourism development. The so-called “regenerative shift” moves the
goals of its development from minimizing impacts on sociocultural-ecological
systems (SES) towards the ability of tourism to contribute to the improvement
and restoration of SES. Many authors consider it a significant paradigm shift,
which they also refer to as a separate line of development outside sustainable
tourism. Although there are already relatively solid theoretical frameworks for
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the concept of regenerative tourism, it has not been sufficiently developed
in the area of cultural heritage restoration. This study responds to this gap by
applying a regenerative framework to a specific case of a historical building -
the wooden church of Sfantul Gheorghe in Prodédnesti, Romania. The aim of
the research is to empirically assess the extent to which the microclimatic and
environmental conditions of the building are compatible with the principles
of regenerative cultural heritage management and how they affect its physical
integrity and usability in the context of local tourism and community needs.
Methodologically, the study is based on long-term monitoring of the internal
microclimate, which took place between August 2024 and January 2025. The
subject of monitoring was the measurement of temperature, relative humidity,
particulate matter PM2.5 and PM10, volatile organic compounds, light intensity,
acoustic intensity, negative and positive ions. Within the research, biological
degradation factors (lichens, microorganisms) were examined, and the research
was supplemented by a non-invasive investigation using infrared thermography
to capture the momentary condition of the surface temperature and interior
painting in the wooden church, which is in a state of significant decay. The results
show a significant exceedance of the recommended temperature and relative
humidity values, a high dependence of the interior environment on external
climatic conditions, and the presence of biological degradation processes that
negatively affect the authentic building materials and preserved fragments of
interior decoration. It transpires that the physical degradation of the building is
not an isolated technical problem, but a manifestation of the broader dynamics
of the SES within cultural heritage management. Recommendations include the
introduction of continuous microclimatic monitoring, the application of non-
invasive conservation measures. The proposals include adaptive management,
which combines data-driven decision-making with community participation,
and enables flexible responses to the SES dynamics of cultural heritage systems.

Key words
Regenerative turn, regenerative tourism, sustainable tourism, degrowth, heritage,
microclimate, preservation.

INTRODUCTION

Recently, in connection with research into minimizing the potential impacts of
tourism development on sociocultural-ecological systems (SES), issues related to its
ability to contribute to their improvement and restoration have been increasingly
addressed. This shift in the discourse on tourism sustainability is now considered by
many authors as a significant paradigm shift and is referred to as the “regenerative
turn” (e.g., Bellato et al., 2023; Dredge, 2022; Khater et al., 2025). Thanks to the
growing number of studies focusing on this issue, the concept of regenerative
tourism basis has been established. Numerous applications in the field of cultural
heritage have thus led to the formation of the foundations of regenerative tourism
frameworks, mainly at the normative-conceptual level. Current literature points
to the need to move from abstract principles to empirically comprehensible
tools that would make it possible to assess whether and how tourism actually
contributes to the regeneration of SES of heritage (Bellato et al., 2023; Dredge,
2022; Khater et al., 2025). The key problem remains the operationalization of
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the concept of “regeneration” at the level of specific locations, processes, and
measurable indicators. In the context of cultural heritage, the regenerative
approach is not limited to protecting the physical integrity of monuments, but
also includes restoring their functionality, significance, and relationships with the
local community, institutional structures, and environmental conditions (Bellato
et al,, 2023; Dredge, 2022). In this case, cultural heritage is understood as a living
SES, whose vitality depends on interactions between the physical condition of the
object (in the case of buildings, including the complex of interior attributes), modes
of use, forms of management, and broader environmental processes (Rani et al.,
2025). It is these relationships that represent the critical interface between the
theoretical foundations of regenerative tourism and its practical implementation.

This study responds to the existing gap between the existing conceptual
framework of regenerative transition and empirical research by applying the
principles of regenerative cultural heritage management to a specific case
of a historic object - the wooden church of Sfantul Gheorghe in the village
of Prodanesti (Salaj County, Romania). The case study serves as an empirical
research context for assessing the extent to which physical, environmental, and
microclimatic conditions are consistent with the requirements of regenerative
cultural heritage management and its integration into local tourism practices and
the sociocultural needs of the local community. The focus on internal microclimatic
parameters (temperature, relative humidity, air quality, and biological factors
of degradation of building materials and other interior elements) allows the
physical condition of the monument to be interpreted not as an isolated technical
problem, but as part of a broader regenerative system of relationships between
the environment, visitors, and methods of building management. This approach
corresponds to the epistemological shift in regenerative tourism from static
indicators to a process-oriented assessment of the vitality of the system. The aim of
the study at the empirical level is therefore not only to document the microclimatic
conditions of the wooden church, but also to interpret the results obtained in
the perspective of a regenerative framework for cultural heritage management.
The case study contributes to the discussion on how the principles of a systemic
approach, resilience, and ecological regeneration can be linked to specific
conservation and management measures at the local level. At the same time, it
emphasizes the need for integrated and non-invasive conservation approaches
that ensure not only the preservation of the physical integrity of the monument,
but also the long-term compatibility of its protection with the conditions of the
local environment.
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THEORETICAL FRAMEWORK
The regenerative shift in tourism: context and premises

The discussion on the relationship between tourism and cultural heritage has
long been conceptually anchored primarily in normative “sustainability” -
i.e.,, minimizing the negative impacts of visitor numbers on the tangible and
intangible cultural heritage values of sites. In recent years, however, there has
been intense discussion in tourism about the so-called regenerative shift, which
moves management goals from the principle of “do no harm” to the ambition
of “net positive impact.” In other words, the development of tourism should not
only focus on reducing its negative impacts on the natural and sociocultural
environment, but expectations are shifting towards its active contribution to
improving the condition of the entire system of which it is a part (Bellato, Pollock,
2023; Dredge, 2022).

The regenerative approach is particularly relevant to cultural heritage
management. In this case, natural and cultural heritage is not understood as an
isolated element (attribute, artifact) of the environment, but as a living SES, whose
“health” (viability) is the result of interactions between the physical location,
community, land management structures, and local authorities (such as various
levels of governance, institutional management structures, etc.), tourism-related
flows of resources and benefits, and environmental limits (Bellato, Pollock,
2023; Boros, Korcsmaros, 2024; Sharma et al., 2025). In the heritage context, this
shift is beginning to be explicitly linked to the themes of community renewal,
participation, and empowerment, as indicated by recent studies on “reviving
heritage through regenerative tourism” or “heritage revitalization” (Khater et al.,
2025).

Research into regenerative tourism is undergoing rapid conceptual
consolidation. Bellato, Frantzeskaki, and Nygaard (2023) summarized the
conceptual frameworks and specifics of regenerative tourism, pointing out its key
difference from sustainable tourism, namely that it aims to improve the vitality
of living systems (Bellato et al., 2023). Dredge (2022) adds another distinguishing
attribute in this context, namely a shift towards a change in mindset, systemic
transformation, and “boundary spanning” practices, i.e., practices that bridge
boundaries between sectors, actors, disciplines, and levels of governance decision-
making. In other words, regenerative tourism connects these epistemic worlds to
create a common understanding of the problem and its solutions. To do this, it
needs actors and institutions that can act as “bridges” between the tourism sector,
heritage protection, communities, and politics (Dredge, 2022).

The main pillars of regenerative tourism are considered to be: (a) systems
thinking, (b) resilience theory, (c) ecological regeneration, (d) place-based
development, and (e) tourism degrowth/post-growth.

Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online) 85




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

(a) Place as a dynamic system - systems thinking

Regenerative tourism taps into the practice of systems thinking, which
highlights non-linear connections, feedback loops, time lags, and the
spontaneous behaviour of intricate systems (Meadows, 2015). Rather than
focusing on the individual “impacts” of a problem, it shifts our attention to
the system as a whole (for example, how visitors move through a place, the
local economy, the way decisions are made, and ecological limits). It also looks
at places where intervention has a particularly big effect (Meadows, 2015;
Kostilnikova et al., 2022). This approach builds on the traditional “systems view of
life,” where “life” is interpreted as a network of relationships between elements
of the system. This framework is important for regenerative approaches in that
it shifts planning from the optimization of isolated variables to the promotion
of relational quality (Capra, 1996). In tourism, this means that success is not
defined solely by the volume of visitors or the amount of revenue (not outputs),
but also by the quality of the relationships between visitors, hosts, institutions,
and the place, i.e., the ability of the system to maintain and develop functional,
cooperative, and long-term stable relationships, or to function and renew itself
in the long term.

(b) Resilience theory: adaptation, transformation, recovery capacity

The second pillar is resilience theory, which is based on Holling’s (1973)
traditional differentiation between stability and resilience. In his view, resilience
is not just a return to the original state, but also the ability of a system to absorb
shocks and maintain key functions (Holling, 1973). Later developments of
the concept in the perspective of SES emphasize adaptation, learning, and
transformability, i.e., the ability of a system to change its configurations while
maintaining its viability (Folke, 2006; Walker, Salt, 2006; Szilagyi et al., 2025).
Resilience is key to heritage management in tourism because the “pressure”
on a location (tourist destination) is not only environmental but also social
(between visitors and the community), institutional (capacity limits of land
management), and economic (dependence on a single source of income;
Kostilnikova et al., 2022). In this regard, the regenerative framework shifts the
emphasis from limiting visitor numbers to building the system’s ability to adapt
and renew its capacities.

(c) Ecological regeneration and regenerative design: from recovery to improved
functionality
The regenerative discourse is also based on traditions of ecological recovery
and regeneration, where the goal is not only to “repair damage” but, above
all, to restore the functionality and integrity of the system (Martin, 2017). In
a broader sense, this shift reflects the thesis of a transition from “sustainability”
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to “regeneration” - i.e., from maintaining the status quo to actively improving
it (Reed, 2007). In tourism, this principle is transformed into the logic of “net
positive,” i.e., revenues and activities associated with visitor numbers should
generate the restoration of ecosystems, cultural practices, and infrastructure,
while monitoring the balance of impacts and benefits across the dimensions of
the system (Bellato, Pollock, 2023; Dredge, 2022).

(d) Place-based development: locally embedded change and territorial governance

Another pillar of the concept is place-based development, which emphasizes
the need for development strategies to be based on local specifics, endogenous
resources, and multi-level governance, rather than universal “best practices.”
In this case, integrated interventions and institutional coordination, which
are an important part of place-based development policy (Barca, 2009), are
considered a key way of addressing complex territorial inequalities. In regional
development theory, the place-based approach is normative in nature, as
it raises the question of “what kind of development is being pursued and for
whom," explicitly addressing issues of values, social justice, and the distribution
of costs and benefits (Pike et al., 2007). In regenerative tourism, place-based
logic is present in the emphasis on locally defined values, socially legitimate
goals, and the connection of tourism with local life strategies rather than with
externally anchored demand maximization.

(e) Degrowth / post-growth in tourism: criticism of growth as a target function

The regeneration shift is part of a broader re-evaluation of the growth paradigm
in tourism. For example, degrowth and post-growth literature in tourism
explicitly questions the idea that growth in visitor numbers and consumption
is compatible with ecological limits and social justice, and proposes a new
research and development orientation towards well-being, justice, and
resource limits (energy use, fossil fuels, renewables capacity; materials, land,
water; carbon budget) and the assimilation capacity of ecosystems (waste,
pollution; e.g. Higgins-Desbiolles et al., 2019; Fletcher et al., 2019). Current
academic discourse also shows that the degrowth agenda is already considered
a separate school of thought (Murray et al., 2025; Dredge, 2022). Degrowth
tourism represents a more radical school of critical thinking of growth, based
on normative criticism of growth and the reduction of material and energy
throughput associated with tourism activities (Murray et al., 2025). Post-growth
tourism represents a more moderate, reformist framework for criticizing
the logic of growth, i.e., a “beyond growth” framework without the need for
explicit reduction, but with an emphasis on quality, stability, well-being, local
prosperity, and systemic transformation. Regenerative tourism stands between
them, taking from degrowth its criticism of quantity and from post-growth
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its focus on the qualitative transformation of systems. What both concepts
(regenerative tourism and degrowth) have in common is their criticism of
“quantity” (growth) as an indicator of success. In both cases, greater emphasis
is placed on transforming systems and strengthening local capacities (Dredge,
2022; Bellato, Pollock, 2023).

Axiological, ontological, and epistemological divergence between
sustainable and regenerative tourism

Despite the above characteristics, regenerative tourism cannot be reduced to
a simplified idea that it is just a set of certain management tools or techniques
for optimizing visitor numbers. Regenerative tourism is rather perceived from
a metatheoretical perspective as a concept that redefines the possible goals of
tourism, as well as from an ontological perspective the nature of interconnected
relationships within social (e.g., actors, community, institutions) and natural
systems (Dredge, 2022; Bellato et al. 2023; Bellato, Pollock, 2023; Kostilnikova et al.,
2022) that constitute it. In addition, the integrative ontological unit of “place”is also
considered, which connects the social (people, communities, institutions), natural
(ecosystems, landscape) with meaning (identity, memory, values; Matlovicova,
2024). In this case, place encompasses location (where), identity (who), meaning
(what it means), and relationships (how it lives; Matlovicova, 2024). Regenerative
logic thus makes it possible to bridge the traditionally perceived binary between
conservation and exploitation (use). In this case, it is replaced by the perspective
of relational co-evolution, in which tourism acts as a potential catalyst for SES
restoration. From an axiological point of view, regenerative tourism shifts the
value horizon from minimizing negative externalities to a “net positive impact,’
i.e., the active production of positive effects on SES. At the same time, however,
the goal is not only to stabilize the existing state, but above all to improve the
vitality of the SES as a whole (Reed, 2007; Bellato et al., 2023). The shift described
thus represents a qualitative change from the sustainability paradigm, which was
primarily focused on maintaining a balance between the economic, social, and
environmental dimensions of the SES, not on its restoration (Higgins-Desbiolles
et al, 2019; Fletcher et al., 2019; Sharma et al., 2025). The normative criterion for
assessing success is therefore not only damage reduction, but also the ability of
tourism to contribute to strengthening local capacities, restoring ecological and
cultural functions, and ensuring the long-term resilience of the SES.

Currently, there are two opposing views on regenerative tourism. One group of
authors considers it to be a conceptually different normative and epistemological
framework, while the other group considers it to be merely an extension or
“advanced version” of sustainable tourism. In this case, it should be emphasized
that both approaches jointly criticize uncontrolled growth and environmental
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and social externalities, but their basic ontological assumptions, target functions,
and operational logics differ significantly (Bellato et al., 2023; Dredge, 2022). While
sustainable tourism is historically rooted in the paradigm of “harm reduction” -
that is, in an effort to reconcile economic development with environmental and
social limits — regenerative tourism shifts the focus to the paradigm of systemic
renewal, in which tourism is understood as a potential tool for the renewal of
SES (Reed, 2007; Bellato et al., 2023). This shift is not only terminological, but also
represents a change in the understanding of the subject of regulation itself, i.e.,
while sustainability aims to manage impacts, regeneration focuses on managing
relationships and transformation processes (Bellato et al., 2023). Sustainable
tourism is therefore based on an implicit understanding of a destination as a set
of resources that must be managed so that they are not depleted (Butler, 1999;
UNWTO, 2004). Such an approach assumes a relatively stable system in which the
main variables are the rate of use and the rate of damage.

Conversely, regenerative tourism is predicated on systemic ontology, wherein
the concept of place is understood as a dynamic SES that is subject to nonlinear
changes, feedback, and adaptive processes (Capra, 1996, Meadows, 2015; Bellato
et al,, 2023). Fundamental methodological implications are presented by this
ontological difference. The focus of sustainability is on the maintenance of balance
(the achievement of equilibrium). By contrast, regeneration is associated with the
concepts of transformation, learning, and co-evolution between tourism and place
(Folke, 2006; Walker and Salt, 2006; Dredge, 2022). It's not just about managing
things anymore, it's about working together to make things better.

From a normative perspective, sustainable tourism is defined in the first
instance as an endeavour to minimise the environmental and social damage
caused by tourism (UNWTO, 2004; Butler, 1999). Success here means reducing
pressure on resources and making sure they're available for future generations.
However, regenerative tourism does not stop at criticizing or minimizing negative
phenomena, but explicitly sets goals, values, and directions for change that are
desirable to achieve. In other words, the goal is not to achieve a state that is
“less bad,” but rather a “net positive impact,” i.e., “better than before” (Reed, 2007;
Bellato et al., 2023). In practice, this normative shift means that the state of tourism
development is assessed according to the extent to which it contributes to the
restoration of cultural and ecological functions, increased community resilience, or
the strengthening of local capacities and the restoration of the condition, function,
and significance of cultural heritage (Dredge, 2022; Matlovicova et al., 2022;
Matlovicova, 2024; Szilagyi et al., 2025; Khater et al., 2025). The value of regeneration
in regenerative tourism thus goes beyond environmental sustainability into the
sphere of social and cultural transformation.

The above considerations suggest that the epistemological divergence
between sustainable and regenerative tourism lies in different understandings of
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the goals of tourism development. At the methodological level, in the context of
measuring change, static indicators of the state of the environment are replaced by
process- and relationship-oriented metrics of system dynamics. Unlike sustainable
tourism, which is based mainly on indicators measuring environmental impact,
social impact, and sustainable economic benefits (UNWTO, 2004; McCool, Lime,
2001). These indicators allow for monitoring a predominantly linear perspective of
development (e.g., number of visitors, energy consumption, resident satisfaction).
However, regenerative tourism is oriented towards processes, relationships, and
long-term trajectories of change, which are mostly non-linear, and therefore
requires a different type of approach (Bellato, Pollock, 2023; Dredge, 2022). From
an epistemological point of view, it therefore requires a change in approach:

* from measuring the existing state to examining the dynamics of development,

¢ from identifying (static) thresholds of development to monitoring feedback,

* fromisolated indicators to their systemic configurations (Folke, 2006; Meadows,
2015).

The epistemological shift outlined above is often accompanied by a growing use of
transdisciplinary and participatory methodological approaches, which are better
able to capture the nonlinear dynamics of relationships, changes in institutional
practices, and the meanings of “place” in changing contexts (Bellato et al., 2023;
Matlovicova, 2024; Matlovicova, Kormanikova, 2014; Klimovsky et al., 2016; Dredge,
2022).

Another difference between sustainable tourism and regenerative tourism is
the different understanding of governance. This political-institutional divergence
between them manifests itself in the replacement of regulatory mechanisms with
transformative ones, as well as in the promotion of participatory institutional
arrangements (Khater et al., 2025). In other words, within the framework of
governance, sustainable tourism promotes regulation and control, i.e,, visitor limits,
environmental standards, certifications, and regulatory instruments (UNESCO,
2012). Regenerative tourism, on the other hand, prefers the transformation of
institutional relationships, primarily through participation, co-management,
and locally based governance (Dredge, 2022; Khater et al., 2025). In the field of
management, sustainable tourism is usually based on an expert, technocratic
model of decision-making, while its regenerative alternative emphasizes social
learning, collective responsibility for heritage, and community legitimacy, which
does not stem primarily from expert authority, the market, or the state, but from
the recognition and consent of the local community as the primary bearer of the
relationship to the place (Bellato et al., 2023). The governance (who decides, how
they decide, based on what values, and with what legitimacy) of cultural heritage in
tourism is thus a process of constant negotiation between actors in the destination
about the values of protection, development, and social justice (Khater et al., 2025).
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Regenerative framework for cultural heritage management in tourism

In the context of the above considerations, the regenerative Heritage Tourism
System can be defined as a SES consisting of four interconnected subsystems:

1.

(0]

cultural-material subsystem, which includes the material values of heritage,
their maintenance, restoration, and issues of physical integrity and material
authenticity of heritage sites;

social subsystem, represented by community participation, social cohesion,
and the legitimacy of decision-making processes in the field of heritage
management;

economic-institutional subsystem, which includes various forms of governance',
redistribution, or benefit-sharing mechanisms resulting from tourism, as well as
the capacity of institutions responsible for heritage management;
environmental subsystem, reflecting the ecological limits of tourism
development, the possibilities for landscape regeneration, and the adaptive
capacity of SES (Holling, 1973; Folke, 2006; Barca, 2009; Meadows, 2015; Dredge,
2022; Bellato et al., 2023; Boros, Korcsmaros, 2024; Rani et al., 2025; Sharma et
al., 2025).

More recent state-of-the-art reviews point to conceptual plurality and the risk

f“buzzwordization” of the term regenerative tourism. Regenerative discourse can

thus be misused if it is not clarified what exactly “net positive” means and how it
will be measured. (Bellato, Pollock, 2023).

Based on studies published to date, it can be argued that the difference

between sustainable and regenerative tourism lies in the nature of the measures
taken, which represents a paradigm shift in the understanding of tourism as
a social phenomenon (Dredge, 2022; Bellato, Pollock, 2023). Regenerative tourism
thus replaces:

the logic of development limits — the logic of transformation,

resource protection — system renewal,

quantitative indicators — qualitative dimensions of vitality

and technocratic regulation — participatory governance (Bellato et al., 2023;
Khater et al., 2025).

In this sense, regenerative tourism can be seen as a synthesis of systems

thinking, resilience, place-based development, and post-growth criticism in
tourism, which allows us to transcend the dilemmas between heritage protection

—_

Governance of cultural heritage (or tourism) can take hierarchical, market-based, network-based,
participatory, and place-based forms depending on the source of legitimacy, decision-making methods,
and normative orientation (Rhodes, 1996; Hall, 2011; Healey, 2007; Ansell & Gash, 2008; Graham et al.,
2000).
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and exploitation and thus formulate a new horizon for the development of tourism
as a tool for social and cultural renewal (Higgins-Desbiolles, 2019; Fletcher et al.,
2019; Bellato et al., 2023).

Case study Wooden Church ,,Sfantul Gheorghe”
(Prodanesti Village, Salaj County, Romania)

Despite relatively broad theoretical discourse on regenerative tourism, there are
still few empirically oriented studies in the field of cultural heritage management.
Most existing works focus on conceptual models, principles, and governance
frameworks, while less attention is paid to examining the specific physical and
environmental conditions that form the basis of the material vitality of heritage.
However, the regenerative approach assumes that the restoration of the
sociocultural functions of tangible cultural heritage is inextricably linked to its
physical condition and the environmental context in which the object is situated. It
therefore requires detailed knowledge of the processes of degradation, adaptation,
and regeneration at the level of specific sites.

In this context, the case study of the wooden church of Sfantul Gheorghe in
the village of Proddnesti (Sdlaj County, Romania) is understood as an empirical
contribution to the application of the theoretical principles of the regenerative
framework of cultural heritage management. The building represents a cultural-
ecological system in which microclimatic processes, biological factors, building
materials, and forms of use associated with liturgical and tourist activities intersect.
The analysis of the microclimate of the interior of the object and its impact on the
building structure, as well as other elements of the interior, allows us to interpret
the physical condition of the monument as a manifestation of the overall vitality
and adaptability of the SES.

The case study is not only a technical assessment of the condition of a cultural
heritage site, but also a contribution to the discussion on the possibilities of linking
specific conservation measures to the management of regenerative tourism —
systemic thinking, adaptive management, and a focus on long-term restoration
(Cianga, 2007; Wendt et al., 2018; Elian, Stoean, 2013; PFB, 2017). The example of
the wooden church in Prodanesti thus serves as an illustration of the possibilities,
but also the limits, of applying a regenerative framework in the conditions of small
rural cultural heritage sites.

Research object

The object of the research is the wooden church “Sfantul Gheorghe”, which is
located in Prodanesti village in Salaj County in northwestern Romania. Dating back
to 1730, the church is a notable historical monument and an important part of
the local cultural heritage (MCR, 2015). The edifice stands out through its reduced

92 Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online)




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

dimensions, 8.55 m long and 3.55 m wide, being one of the smallest wooden
churches in Salaj County. Construction-wise, it has a rectangular plane, with square,
unhooked apse. The wooden church walls are made of thick beams and have small,
cut windows, and the tower is directly proportional with the edifice’s dimensions,
being of medium height (Maruntoiu et al., 2017). The coverage is made in the
narthex by a straight ceiling and, in the nave and altar, it has a semicircular vault
which ends in the eastern side with a tympanum prolonged with the wall (Godea
et al., 1978). Due to the small size of the wooden church, the iconostasis presents
only two entrances, compared to the usual three, and, due to the small surface
of the altar, the altar stone is placed in the nave. Inside the church, there are only
traces of painting (Maruntoiu et al., 2017).

. BULGARIA  Amtimetry
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@ Wooden Church from Prodanesti = Altimetry @ Wooden Church from Prodinesti
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Fig. 1 The location of the wooden church in Proddnesti
at the level of Romania and Salaj County
Source: visualized by the authors

Fig. 2 The wooden church is a historical monument in the locality of Proddnesti,
exterior (left) and interior (right)
Source: Authors’ archive
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In the field of indoor microclimate, numerous studies were carried out,
investigating the effects of parameters characterizing it upon cultural heritage
(Alterio et al., 2010; Fabbri et al., 2019; Mihincau et al., 2019b; llies et al., 2022; 2020;
Rosina et al., 2023; Tringa et al., 2024).

Wooden churches have been an interest point for researchers, both
internationally and nationally. Nawalany et al. (2020; 2021; 2025) conducted many
studies on wooden churches in Poland, investigating temperature and humidity
conditions inside them. The studies concluded that temperature and relative
humidity exceeded optimum values over long periods of time and, during Mass,
the number of present people influenced temperature and relative humidity
levels. It was also concluded that when wooden churches were heated inside,
temperature and relative humidity values were more optimum.

Temperature fluctuations can be a risk for the paintings within wooden
churches and, in this context, Califano et al. (2024) made a study on this topic and
provided useful preservation advice, based on possible scenarios.

Andres et al. (2024) investigated the microorganisms and the role of humidity
inside a wooden church from Poland, showing the high humidity values within
walls, as well as the need for conservation measures which must be considered to
protect the wooden church.

Nationally, the indoor microclimate features were studied in many wooden
churches. Numerous studies were made at the wooden church in Oradea, where
Mihincau et al. (2019a) investigated the indoor microclimate inside the Wooden
Church from the University of Oradea Campus and the way in which it could be
influenced by religious activities. From the data obtained, it was concluded that
the interior microclimate was not optimum and that it could represent a risk factor
for the construction itself and for human health. Ilies et al. (2021; 2022) investigated
the microbiological, health and comfort aspects of air quality within this wooden
church.

Regarding the research of wooden churches in Sélaj County, studies were made
at the Wooden Church from Rastoltu Desert, investigating the indoor microclimate
and its influence on the edifice. The second part of the research focused on visitors’
perception on air quality and its effects on human health. The research concluded
that the indoor microclimate parameters systematically exceeded optimum values
and represented a potential risk factor for the edifice (Noje et al., 2025).

Other studies regarding indoor microclimate were also accomplished
and indoor well-being factors and environmental infrastructure represented
a preoccupation in researches carried out in Romania (Marcu et al.,, 2021; llies et
al, 2021; 2022).
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DATA AND METHODS

The research methodology consisted in the indoor microclimate parameters’
analysis and the way in which it influences the edifice and visitors"human health.

Determination of microclimate features

The study was carried out over a period of six months, from the 1% of August, 2024,
till the 31 of January, 2025, with the aim to research the indoor microclimate
features over several seasons, and the way in which outdoor climate changes
influence the indoor microclimate of the wooden church. For gathering data,

sensors were used and their specifications are presented in table 1.

Tab. 1 Specification of the measuring equipment used

Equipment I?etce.rmlned Producer Precision
model indicators
Climate data logger | Temperature, +1 °C (Temperature),
BL30 RH Trotec, Germany +3% (RH)
CEM DT-96 mini Temperature, Shenzhen Everbest +1 °C (temperature), +5%
particle counter RH, Machinery Industry (RH),
PM, s, PM;q PM, s, PM,0 Co, China to + 5% (PM 55, PM )
CEM DT-93 Detector
of formaldehyde Shenzhen Everbest
(HCHO) and total HCHO, TVOC Machinery Industry +2% (VOCQ), +2% (HCHO)
volatile organic Co, China
compounds (TVOCQ)
+1 °C (temperature)
. Temperature, Shenzhen. Stage X1 - £3%rg +5digits
Split type luxmeter . Jumaoyuan Science -
GM1030 Natural light and Technoloay Co Stage X10 - £3%rg +10digits
LUX i 9~ 1 Stage X100 - £4%rg +10digits
Gear X1000 - +4%rg+10digits
100-19.990.000 (piece/cc)
HOKUTO Model Positive ions, Hokuto Electronics, 100-199.900 (piece/cc)
NKMH-103 negative ions Inc., Japan 1.000-1.999.000 (piece/cc)
10.000-19.990.000 (piece/cc)
IEC 61672-1 class 2,
Sonometer SL400 Sound level Trotec, Germany ANSI $1.4 type 2
TD120 Trotec Distance, Trotec, Germany +/-1,5mm
surface, volume
Infrared thermal Thermoaraphic FLIR Teledyne,
imaging camera imagesp United States of +2°C
Flir E5 9 America

Source: Trotec (2025); Shenzhen Everbest Machinery Industry Co. (2025);
Hokuto Electronics (2025); FLIR Teledyne (2025).
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To determine the wooden church microclimate, several parameters were
monitored using multiple procedures. Temperature and relative humidity were
automatically monitored every 60 minutes with the help of a data logger climate
sensor Trotec BL30 (Trotec, 2025). The sensor was placed in the nave to better cover
the church interior, at a height of 1.5 m.

The Particulate Matter (PM2.5, PM10), the amount of VOC, HCHO, NL, I and
I* were manually monitored. The measurement intervals were 7:30 a.m., 1 p.m.
and 7:30 p.m. For optimum coverage of the wooden church, 23 gathering points
were selected: 6 points in the narthex, 12 in the nave and 5 in the altar, and their
positioning can be seen in Fig. 3. Acoustic intensity was recorded over 3-hour
intervals. To analyze the effect of temperature and humidity on the wooden
church surfaces, thermographic images were taken with an infrared thermal
imaging camera Flir E5 (FLIR Teledyne, 2025), and to analyze and interpret the
thermographic images, Flir Tools + 6.4 software was used.

@ Sensors for humidity
@ Sensors for temperature o :
HCHO monitoring points
@ Particulate matters monitoring
points @ VOC monitoring points
Luminosity monitoring points @ 1+, I- monitoring points

T EAET S,
T

dr

Fig. 3 Spatial distribution of sensors and data collection points inside the wooden church
Source: Authors’ own visualization

RESULTS

Indoor microclimate data analysis and interpretation and their influence on
the edifice and human health

For proper preservation and conservation of the Wooden Church from Prodanesti,
but also for human health, the temperature value must be maintained within
optimum limits proposed by standards in effect. A first standard is ASHRAE (2011),
which stipulates an average temperature of 20 °C (+1-2 °C), and for human health,
the ASHRAE standard stipulates values between 20-24 °C in the cold season and
23-26 °C in the warm season (ASHRAE, 2020).

96 Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online)




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C.,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

Due to the fact that the wooden church does not have a heating source and
the construction allows communication with outdoor air, the temperature values
inside the wooden church depend on the outdoor air, as seen in Fig. 5. The
temperature value, over the monitored period of time, fluctuated almost for the
entire period, as seen in Fig. 4. Over the monitored period of time, the highest
temperature values were recorded in August and the maximum temperature value
of 30.2°C was recorded on the 16th of August, 2024, at 6:39 pm. During the autumn
months, the temperature values decreased and significant fluctuations could be
noticed during short periods of time of only a few days. In December and January,
the temperature values fluctuated between 0° C-10° C, however, short periods
of time, of a few days, could be noticed when the indoor temperature decreased
under the value of 0° C, respectively, to a minimum value of -4° C, recorded on the
16th of January, 2025, at 9:46 a.m. The average temperature value was of 10.72° C,
with thermal amplitude of 34.2° C.

20,00
10,00
0,00 L]

-10,00 .
2024.08.01. 2024.10.01. 2024.12.01. 2025.01.31.

Fig. 4 Indoor air fluctuations (°C) from August 01, 2024 to January 11, 2025

°c

4000 7

" 2024.08.01. 2024.10.01. 2024.12.01. 2025.01.31.

Fig. 5 Fluctuations in outdoor air temperature (°C) from August 1, 2024,
to January 11, 2025

As seen in Fig. 6.A., on the north-western roof side of the Wooden Church from
Prodanesti, Cladonia transcendens lichen species dominantly developed. Factors
which enhanced their development were the old wood, with water retaining cracks
and irregularities (Brischke, Alfredsen, 2020; Cozzolino et al., 2022), and the high
relative humidity condition of the wooden church microclimate, with approximate
average values of 70%.
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Fig. 6 Roof of the Wooden Church from Prodanesti (A),
colonized by Cladonia transcendens lichen species (B)

On the temperature profile from Fig. 8, it can be observed the way in which
surface temperature is distributed, on the left-right diagonal of the wooden
church roof, fluctuating from 15.2 °C to 18 °C, and also depending on the Cladonia
transcendens lichen colonization.

In the thermographic image from Fig. 7.B., it is noticeable the way in which
fungi influence humidity distribution on the roof surface (Kraniotis et al., 2016;
Madruga et al., 2020; Barreira et al., 2020; Dafico et al., 2022). In the current case,
retained humidity has, in time, a rotting effect on wood.

Due to the fact that the wooden church is a historic monument, preservation
measures with non-invasive methods are recommended (St. Clair, Seaward, 2004).
To prevent Cladonia transcendens, the relative humidity level must be monitored
and controlled inside the wooden church, to maintain the wood dry and to achieve
ventilation of the wooden church (Moron et al., 2016; Walsh-Korb, 2022; Cozzolino
etal., 2022).

29.10.2025 13:14:05

14,0
FLIR0474.jpg FLIR E5xt Wifi 6309155280

FLIR0474.jpg FLIR ESxt Wifi 639155280

Fig. 7 Roof of the Wooden Church from Prodanesti (A) and its thermographic image (B)
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Fig. 8 Temperature profile on the left-right diagonal of the roof area,
from the thermographic image B from Fig. 7

Inside the Wooden Church from Prodanesti, the painting is in an advanced state
of decay and, as seen in the image in Fig. 9. A, the scenes in the painting are barely
visible. To observe the way in which the painting is influenced by various factors,
infrared thermography was used, being a non-invasive method, and a temperature
profile was made for the photographed painting. As it can be seen in both images
in Fig. 9, the painting was significantly deteriorated at the construction beam joints.

20.10.2025 13:15:52

29.10.2025 13:15:52
- ®

P 107

639155280

Fig. 9 Wooden Church from Prodanesti, Salaj County, narthex painting (A)
and its thermographic image (B)
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Fig. 10 Temperature profile on the painting’s left-right diagonal from
the thermographic image in Fig. 9.B
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On the temperature profile in Fig. 10, it can be observed the temperature
fluctuation on the painting surface. For the left-right diagonal, we notice values
from 12.7°C to 14.8°C. Temperature distribution on the painting surface and
humidity distribution on the painting surface are both influenced by outdoor air
which, over time, can be a high-risk factor for the painting (Kraniotis et al., 2016;
Madruga et al., 2020; Barreira et al., 2020; Dafico et al., 2022). At the horizontal
beams’ joints, the painting is deteriorated, as seen in Fig. 10A, while on the
temperature profile, the highest value is in that spot because there is a gap through
which it communicates with the outdoor.

Relative humidity must be contained between optimum limits regulated by the
standards in effect to preserve and conserve the wooden church and, according to
ASHRAE (2011), the relative humidity value must be maintained around the value
of 50% (+3%). ASHRAE (2020) stipulates for human health, thermal comfort and
prevention of microorganism development or rash occurrence, relative humidity
optimum values between 30-60%.

As observed in Fig. 11, relative humidity values were, most of the time, over
the optimum intervals proposed by standards in effect and the relative humidity
average value was of 73.03%, which depends greatly on the outdoor air values,
as seen in Fig. 12. For September, it was noticed a period of a few days in which
the relative humidity value had lower values, the minimum value of 32.40% being
recorded on the 8th of September, 2024, at 6:39 p.m. During the autumn months,
the values fluctuated around the 60-80% interval. During the summer months,
the relative humidity value was higher and the maximum value was of 97.10%,
recorded on the 8th of January, 2025, at 2:46 p.m.
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Fig. 11 Indoor humidity fluctuations (%) from August 01, 2024 to January 31, 2025
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Fig. 12 Fluctuations in outdoor humidity (%) from August 1, 2024 to January 31, 2025
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PM,s concentration values fluctuated during the research period between
minimum values of 0.00 pg/m?and maximum values of 15 pg/m3. As seen in Fig.
13.a., the PM, s values are not even inside the wooden church, with higher values
in the narthex, between 9.00-11.00 ug/m?3, and lower values in the nave, between
2.00-10.00 pg/m?, and the altar, between 4.00-7.00 pg/m?3. The PM, ;s values were
influenced by window positions, reduced dusting, the presence of textiles inside
the church (towels, blankets, curtains, carpets, etc.).

PM,, concentration, during the research period, showed values between
a minimum of 0.00 pg/m3and a maximum of 25.00 ug/m3. The PM,, average values’
distribution was influenced by window positions, indoor textiles, reduced window
cleaning and follows greatly the PM, s values distribution, with higher values in the
narthex, of 9.00-17.00 ug/m?3, and lower values in the nave, 4.00-9.00 ug/m?3, and
altar, 8.00-9.00 pg/m?, as shown in Fig. 13.b.

VOC concentration values fluctuated, during the monitored period, between
minimum values of 0.00 mg/m? and maximum values of 2.72 mg/m?, over short
periods of time. As seen in Fig. 13.c., VOC concentration average values, during the
research period, were between 0.75-0.92 mg/m?, with higher values in the narthex,
of 0.80-0.92 mg/m?, and lower values in the nave, of 0.75-0.80 mg/m?3, and altar, of
0.76-0.79 mg/m3. Inside the wooden church, VOC average values were according
to standards in effect because the acceptance level is of 1.00 mg/m?* (Directive
2000/39/EC — European Commission, 2000)

Light intensity inside the wooden church was, during the research, between
0 and 320 lux, influenced, as shown in Fig. 13.d., by window positions, around
which the values were higher. The light intensity average values were between the
minimum value of 0 lux and the maximum value of 168 lux, distributed as seen in
Fig. 13.d,, thus, in the narthex 10-155 lux, and in the altar 48-168 lux. Standards
in effect stipulate values between 50-200 lux (BSI, 2011), and inside the wooden
church, the average values are optimum; therefore, light intensity does not
represent a risk factor for the indoor construction material and wooden objects.
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Fig. 13 Indoor average values of PM2.5, PM10, VOC, NL for each monitoring point -
(a) Particulate matter PM2.5, (b) Particulate matter PM10, (c) Volatile organic
compounds VOC, (d) Natural light NL
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The acoustic intensity value inside the wooden church has an important role
because the more these values increase, the higher their effect on the human body
will be. Levels up to 30 dB are comfortable for the human body, values between
30-60 dB are acceptable and values between 60-85 dB can cause stress and a slight
hearing disorder, in case of prolonged exposure. Values over 85 dB represent a risk
for human health (Stansfeld, Matheson, 2003; WHO, 2000).

Acoustic intensity monitoring since the 29" of October, 2025, between 10 a.m.
and 1 p.m., provided data about the acoustic intensity values inside the wooden
church, as seen on the graph in Fig. 14. The acoustic intensity values had an average
value of 41.11 dBA and fluctuated between the minimum value of 38.60 dBA at
10:10:50 a.m., and the maximum value of 64.30 dBA, recorded at 11:27:12 a.m.
Acoustic intensity values were influenced, firstly, by the wooden church’s position
near the county road DJ108A (approximately 35 m).

dBA
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Fig. 14 Acoustic intensity level on 29.10.2025, in the time
interval 10:00 a.m. -13:00 p.m.

lons have effects on human health (Perez et al., 2013; Xiao et al., 2023) and, as
seen in Fig. 15, the positive ions concentration values, during the research, were
between 100-1800 ions/ m?, with an average value of 606 ions/m?.

The negative ions’ values fluctuated, during the research, between -100 and
-2200 ions/m3, with an average value of -1013 ions/m?. The interval with most
values of negative ions was between -500 and -1575 ions/m?, as seen in Fig. 8.

The specialty literature (e.g. Jayaratne et al., 2008; Perez et al., 2013; Jiang et
al., 2018) stipulates values of positive ions smaller than 1000 ions/m?3, while for
negative ions, values of over -1000 ions/m?. Inside the wooden church, the average
values of positive and negative ions were between the limits indicated by the
specialty literature.
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Fig. 15 The concentration of |+ and |- during the period Aug. 01, 2024 -Jan. 31, 2025
inside the wooden church

CONCLUSION AND RECOMMENDATIONS

As we have shown, cultural heritage objects should be perceived as complex SES,
whose vitality is determined by the dynamics of relationships between the physical
integrity of the object, the environmental conditions in which they are situated,
and the ways in which they are used. The case study of the Sfantul Gheorghe church
in the village of Proddnesti allowed us to empirically grasp these relationships
through microclimatic and biological indicators of degradation. The results thus
serve not only for the technical assessment of the condition of the monument,
but also as empirical verification of the extent to which the processes actually
taking place in a specific cultural heritage object are in line with the objectives of
regeneration-oriented tourism and cultural heritage management, emphasizing
the restoration of systemic functions and the strengthening of adaptive capacity.
Data obtained from monitoring the indoor microclimate of the wooden church
of Sfantul Gheorghe in the village of Prodanesti indicate a significant exceedance
of the recommended temperature and relative humidity values, as well as an
increased presence of biological degradation factors (lichens, microorganisms)
that have a negative impact on building materials and preserved interior elements.
Specifically, indoor temperature values were not optimal during the research,
fluctuating from the minimum of -4°C, to the maximum of 30.2°C, being influenced
mostly by the outdoor air. Relative humidity had an average value of 73.03%,
representing a high percentage which enhanced microorganisms and lichens’
development on the wooden church roof. PM,;s and PM,, particulate matter and
volatile organic compounds values fluctuated during the research, with periods
of time when these values exceeded the optimum limits. Light intensity was,
during the research period, within optimum values, but there were short periods
of time when the values exceeded optimum limits. Acoustic intensity values
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were acceptable for the human body, except when the Mass was delivered, with
an average value of 41-45 dBA, being influenced by the position of the historic
monument near the county road DJ108A. Positive and negative ions values were,
most of the times, between the optimum limits stipulated in the specialty literature.

It is essential to monitor the wooden church’s microclimate because the
non-compliant temperature and relative humidity values have effects on the
construction material, as well as on human health. Moreover, it also enhances
microorganisms and lichen development, which can have a negative effect on the
construction material. All these indoor microclimate parameters have negative
effect on the indoor painting which is currently in an advanced state of decay (the
painting is barely visible inside the wooden church). Non-invasive urgent measures
should be taken for lichen removal from the roof and for the indoor painting
preservation. The monument needs a heating source during the cold season, and
a ventilation and air purifying system.

From a management perspective, the building requires adaptive management.
This should be based on long-term microclimatic monitoring of temperature,
relative humidity, air quality, and biological factors, which are essential for the
early identification of degradation processes. In the case of the examined object,
we therefore expect future research focused on indoor microorganisms that can
affect human health and the artefacts, study of the lichens on the wooden church
roof, which affect the construction material, and study of the indoor painting
using infrared technology. Regular monitoring of these attributes supports data-
based decision-making and thus contributes to increasing the effectiveness of
the measures taken. In a broader context, our findings confirm that material
degradation is not just an isolated technical problem, but also part of the broader
dynamics of the SES of material cultural heritage (Holling, 1973; Folke, 2006;
Meadows, 2015). In the context of regenerative SES management, strengthening
links to local communities will also be required in the future (Klimovsky et al.,
2016; Brunn et al., 2018; Matlovicova et al., 2022). The legitimacy of decisions can
be enhanced and the long-term sustainability of monument protection can be
supported by the active participation of locals in the management of heritage and
the harmonisation of the building’s liturgical, tourist and conservation functions
(participatory governance). The way in which the building is used by tourists should
be dependent on its environmental and material capacity. To achieve the goal of
improving the site’s condition through regenerative tourism, the emphasis should
shift from maximising visitor numbers to improving the quality of relationships
within the SES, particularly between visitors and local communities, including
stakeholders.

104 Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online)




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C.,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

Acknowledgement

The paper was supported by the Cultural and Educational Grant Agency of the
Slovak Republic under the contract No. KEGA Project No. 020EU-4/2024 “Game -
based learning (GBL) - innovation in teaching and training of tourism students” and
by the Scientific Grant Agency of the Slovak Republic under the project VEGA
No. 1/0812/25, “Sustainable family business in the context of the challenges of the
21st century”and also by the Deanship of Scientific Research, Vice Presidency for
Graduate Studies and Scientific Research, King Faisal University, Saudi Arabia
[KFU260615]. The research was made possible by the equal scientific involvement
of all the authors concerned. The data presented in this study may be obtained on
request from the corresponding author. The authors declare no conflict of interest.

REFERENCES

AKRAMOVA, K. A. (2024). Cultural heritage preservation is vital for maintaining so-
cial identity, and promoting cross-cultural understanding. British Journal of Glo-
bal Ecology and Sustainable Development, 28, 112-119.

ALTERIO, S., BARBARO, S., CAMPIONE, F.,, CAMPODONICO, A., NICASTRI, E. (2010).
Microclimate management for the preservation of cultural heritage. Con-
servation Science in Cultural Heritage, 10(1), 70-100. https://doi.org/10.6092/
issn.1973-9494/2319

ASHRAE (2011). 2011 ASHRAE handbook: HVAC applications (Sl ed.). American Socie-
ty of Heating, Refrigerating & Air-Conditioning Engineers.

ASHRAE (2020). ANSI/ASHRAE Standard 55-2020: Thermal environmental conditions
for human occupancy. American Society of Heating, Refrigerating and Air-Con-
ditioning Engineers.

ANDRES, B., BETLEJ, I, NOWACKA, M., BORUSZEWSKI, P. (2024). Analysis of the
factors leading to the degradation of wooden cultural heritage based on the
example of a 16th century sacred monument in Poland. Applied Sciences, 14(24),
11475. https://doi.org/10.3390/app 142411475

ANSELL, C., GASH, A. (2008). Collaborative governance in theory and practice. Jour-
nal of Public Administration Research and Theory, 18(4), 543-571. https://doi.
org/10.1093/jopart/mum032

BARCA, F. (2009). An Agenda for a Reformed Cohesion Policy: A Place-Based Approach
to Meeting European Union Challenges and Expectations. Independent Report,
April 2009.

BARREIRA, E., ALMEIDA, R., SIMOES, M., REBELO, D. (2020). Quantitative infrared
thermography to evaluate the humidification of lightweight concrete. Sensors,
20(6), 1664. https://doi.org/10.3390/520061664

Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online) 105




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

BELLATO, L., FRANTZESKAKI, N., NYGAARD, C. A. (2023). Regenerative Tourism:
A Conceptual Framework Leveraging Theory and Practice. Tourism Geographies,
25, 1026-1046. https://doi.org/10.1080/14616688.2022.2044376

BELLATO, L., POLLOCK, A. (2023). Regenerative tourism: a state-of-the-art review.
Tourism Geographies 27(3-4). DOI:10.1080/14616688.2023.2294366

BOROS, A., KORCSMAROQS, E. (2024). Development prospects of rural tourism along
the danube. Key factors of satisfaction and the role of sustainability. Folia Geo-
graphica 66(2), pp. 5-35.

BRISCHKE, C., ALFREDSEN, G. (2020). Wood-water relationships and their role for
wood susceptibility to fungal decay. Applied Microbiology and Microtechnology,
104(8), 3781-3795. https://doi.org/10.1007/s00253-020-1049-1

BRUNN, S., MATLOVICOVA, K., MUSINKA, A., MATLOVIC, R. (2018). Policy implica-
tions of the vagaries in population estimates on the accuracy of sociographi-
cal mapping of contemporary Slovak Roma communities. Geojournal 83(4),
pp.853-869

BSI (2011). Light and lighting: Lighting of work places — Part 1: Indoor work places (EN
12464-1). British Standards Institution.

BUTLER, R. W. (1999). Sustainable tourism: A state-of-the-art review. Tourism Geo-
graphies, 1(1), 7-25. https://doi.org/10.1080/14616689908721291

CALIFANO, A., LEIJONHUFVUD, G., BICHLMAIR, S., KILIAN, R., WESSBERG, M., SEPE,
R., LAMANNA, G., BERTOLIN, C. (2024). Cumulative climate-induced fatigue
damage in wooden painted surfaces: The case of wooden churches in Swe-
den. Journal of Cultural Heritage, 67, 313-325. https://doi.org/10.1016/j.cul-
her.2024.03.017

CAPRA, F. (1996). The Web of Life: A New Scientific Understanding of Living Systems.
New York: Anchor

CIANGA, N. (2007). Wooden churches - A representative component in the cultural
rural landscape of Transylvania. Romanian Review of Regional Studies, 3(2), 69-85.

COZZOLINO, A., ADAMO, P, BONANOMI, G., MOTTI, R. (2022). The role of lichens,
mosses and vascular plants in the biodeterioration of historic buildings: A re-
view. Plants, 11(24), 3429. https://doi.org/10.3390/plants11243429

DAFICO, L., BARREIRA, E., ALMEIDA, R., CARASEK, H. (2022). Comparison of infrared
thermography and other traditional techniques to assess moisture content of
wall specimens. Sensors, 22(9), 3182. https://doi.org/10.3390/522093182

DREDGE, D. (2022). Regenerative tourism: transforming mindsets, systems and
practices. Journal of Tourism Futures, 8(3), 269 - 281. https://doi.org/10.1108/
jtf-01-2022-0015

ELIAN, T., STOEAN, M. (2013). Good practices for saving and re-using old wooden
churches: Boz, Tarnavita, Cervicesti. Arhitectura-1906, 1906.

106 Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online)




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C.,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

EUROPEAN COMMISSION. (2000). Directive 2000/39/EC of 8 June 2000 establishing
a first list of indicative occupational exposure limit values. Official Journal of the
European Communities, L 142, 47-50.

FABBRI, K., PRETELLI, M., BONORA, A. (2019). The study of indoor microclimate
(HIM) to contribute towards heritage buildings preservation. Heritage, 2(3),
2287-2297. https://doi.org/10.3390/heritage2030140

FLETCHER, R., MURRAY MAS, |., BLANCO-ROMERO, A., BLAZQUEZ-SALOM, M. (2019).
Tourism and degrowth: an emerging agenda for research and praxis. Journal of
Sustainable Tourism, 27(12), 1745-1763. https://doi.org/10.1080/09669582.201
9.1679822

FLIR. (n.d.). Flir.com. https://www.flir.com

FOLKE, C. (2006). Resilience: The emergence of a perspective for social-ecological
systems analyses. Global Environmental Change, 16(3), pp. 253-267. https://doi.
org/10.1016/j.gloenvcha.2006.04.002

GODEA, 1., PANAIT, I, CHIRIAC, A., MALINAS, I., COMAN, V., DRAGUT, V., SCOROBET,
M., JIVI, A., ZAHA, N. (1978). Monumente istorice bisericesti din Eparhia Oradiei.
Editura Episcopiei Ortodoxe Romane a Oradiei.

GRAHAM, B., ASHWORTH, G. J., TUNBRIDGE, J. E. (2000). A geography of heritage:
Power, culture and economy. Routledge.

HALL, C. M. (2011). A typology of governance and its implications for tourism policy
analysis. Journal of Sustainable Tourism, 19(4-5), 437-457. https://doi.org/10.10
80/09669582.2011.570346

HEALEY, P. (2007). Collaborative planning: Shaping places in fragmented societies
(2nd ed.). UBC Press

HIGGINS-DESBIOLLES, F., CARNICELLI, S., KROLIKOWSKI, C., WIJESINGHE, G., BOLUK,
K. (2019). Degrowing tourism: rethinking tourism. Journal of Sustainable Tou-
rism, 27(12), 1926-1944. https://doi.org/10.1080/09669582.2019.1601732

HOLLING, C.S. (1973). Resilience and stability of ecological systems. Annual Review
of Ecology and Systematics, 4, 1-23. https://www.jstor.org/stable/2096802

HOKUTO ELECTRONICS. (n.d.). hokuto.co.jp/eng. https://www.hokuto.co.jp/hoku-
to/eng/index.htm

ILIES, A., CACIORA, T., MARCU, F., BERDENOQV, Z,, ILIES, G., SAFAROV, B., HODOR,
N., GRAMA, V., SHOMALI, M., ILIES, D., GACEU, O., COSTEA, M., KIETI, D. (2022).
Analysis of the indoor microclimate in Art Nouveau heritage buildings for the
protection of exhibits and human health. International Journal of Environmental
Research and Public Health, 19(24). https://doi.org/10.3390/ijerph192416599

ILIES, D. C.; MARCU, F,; CACIORA, T,; INDRIE, L,; ILIES, A.; ALBU, A.; COSTEA, M.; BURTA,
L.; BAIAS, S.; ILIES, M.; SANDOR, M.; HERMAN, G. V.; HODOR, N.; ILIES, G.; BER-
DENOQV, Z.; HUNIADI, A.; WENDT, J. A. (2021). Investigations of Museum Indoor
Microclimate and Air Quality. Case Study from Romania. Atmosphere, 12, 286.
https://doi.org/10.3390/atmos12020286

Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online) 107




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

ILIES, D. C., ONET, A., SONKO, S. M., ILIES, A., DIOMBERA, M., GACEU, O., BAIAS, S.,
ILIES, M., BERDENQV, Z., HERMAN, G., SAMBOU, A., BURTA, L., MARCU, F,, COS-
TEAN, M. (2020). Air quality in cellars: A case study of wine cellar in Salacea,
Romania. Folia Geographica, 62(1), 158-173.

JAYARATNE, E., FATOKUN, J.-F., MORAWSKA, L. (2008). Air ion concentrations un-
der overhead high-voltage transmission lines. Atmospheric Environment, 42(8),
1846-1856.

JIANG, S.-Y., MA, A, RAMACHANDRAN, S. (2018). Negative air ions and their effects
on human health and air quality improvement. International Journal of Molecu-
lar Sciences, 19(10), 2966.

KHATER, M., ZOUAIR, N., SAAD, M. A., BAYOUMY, M., AL-SALIM, F. (2025). Reviving
heritage through regenerative tourism. Social Sciences & Humanities, Open Vo-
lume 12, 2025, 102004. https://doi.org/10.1016/j.ssah0.2025.102004

KLIMOVSKY, D.,ZELINSKY, T., MATLOVICOVA, K., MUSINKA, A. (2016). Roma settle-
ments and poverty in Slovakia: Different policy approaches of the state, local
governments, and NGOs. Anthropological notebooks 22(1), pp.23-42

KOSTILNIKOVA, K., MATLOVICOVA, K., DEMKOVA, M., MOCAK, P, MISHRA, PK., BUJ-
DOSO, Z., MATLOVIC, R., ZAWILINSKA, B. (2022). Slow Travel in Tourism - an Out-
line of Conceptual Frameworks: Potential and Limits in the Context of Post-Pan-
demic Recovery. GeoJournal of Tourism and Geosites, 42(2spl), pp. 751-758.
https://doi.org/10.30892/gtg.422spl14-885

KRANIQTIS, D., NORE, K., BRUCKNER, C. e. a. (2016). Thermography measurements
and latent heat documentation of Norwegian spruce (Picea abies) exposed to
dynamic indoor climate. Journal of Wood Science, 62(3), 203-209.

MADRUGA, F,, SFARRA, S., PERILLI, S., PIVARCIOVA, E., LOPEZ-HIGUERA, J. (2020). Me-
asuring the water content in wood using step-heating thermography and spec-
kle patterns: Preliminary results. Sensors, 20(1), 316. https://doi.org/10.3390/
s20010316

MARTIN, D. M. (2017). Ecological Restoration Should Be Redefined for the Twen-
ty-First Century. Restoration Ecology, 25, 668-673. https://doi.org/10.1111/
rec.12554

MARCU, F,; HODOR, N.; INDRIE, L.; DEJEU, P; ILIES, , M.; ALBU, A.; SANDOR, M.; SICO-
RA, C.; COSTEA, M,; ILIES, D.C,; et al. (2021). Microbiological, Health and Comfort
Aspects of Indoor Air Quality in a Romanian Historical Wooden Church. Interna-
tional Journal of Environmental Research and Public Health, 18, 9908. https://doi.
org/10.3390/ijerph18189908

MARUNTOIU, C., POPESCU, D., BRATU, I, MORARU, R., POSTOLACHE, L. (2017). Bi-
serici de lemn din Transilvania (Wooden churches of Transylvania). Editura Mega.

MATLOVICOVA, K. (2024). The triadic nexus: understanding the interplay and se-
mantic boundaries between place identity, place image, and place reputation.
Folia Geographica 66(1), pp.69-102

108 Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online)




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C.,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

MATLOVICOVA, K., KOLESAROVA, J., DEMKOVA, M., KOSTILNIKOVA, K., MOCAK, P,
PACHURA, P, PAYNE, M. (2022). Stimulating Poverty Alleviation by Developing
Tourism in Marginalised Roma Communities: A Case Study of the Central Spis$
Region (Slovakia). Land 11 (10), 1689. https://doi.org/10.3390/land11101689

MATLOVICOVA, K., KORMANIKOVA, J. (2014). City brand-image associations detec-
tion. Case study of prague. International Multidisciplinary Scientific Conferences
on Social Sciences and Arts (SGEM 2014). Psychology and psychiatry, sociology and
healthcare, education, VOL Il, pp.139-146

MEADOWS, D. H. (2015). Thinking in systems: A primer. Chelsea Green Publishing.

McCOOL, S. F, LIME, D. W. (2001). McCool, S. F., Lime, D. W. (2001). Tourism carrying
capacity: Tempting fantasy or useful reality? Journal of Sustainable Tourism, 9(5),
372-388. https://doi.org/10.1080/09669580108667409

MIHINCAU (MIHELE), D., ILIES, D., KOROLEVA, Y., HERMAN, G. (2019a). The study of
indoor microclimate on wooden churches to be included among Oradea’s re-
presentative sights. GeoJournal of Tourism and Geosites, 26(3), 737-750. https://
doi.org/10.30892/gtg.26305-393

MIHINCAU, D., ILIES, D. C.,, WENDT, J., ILIES, A., ATASOY, E., SZABO-ALEXI, P, MARCU,
F., ALBU, A. V., HERMAN, G. V. (2019b). Investigations on air quality in a school.
Folia Geographica, 61(2), 190-204.

MCR (2015). Lista monumentelor istorice (List of Historical Monuments). Ministerul
Culturii al Romaniei (Ministry of Culture of Romania), retrieved from: http://
www.cultura.ro/lista-monumentelor-istorice

MORON, C., GARCIA-FUENTEVILLA, L., GARCIA, A, MORON, A. (2016). Measurement
of moisture in wood for application in the restoration of old buildings. Sensors,
16(5), 697. https://doi.org/10.3390/516050697

MURRAY, |., FLETCHER, R., BLAZQUEZ-SALOM, M., BLANCO-ROMERO, A., CANADA,
E., SEKULOVA, F. (2025). Tourism and degrowth. Tourism Geographies, 27(3-4),
547-557. https://doi.org/10.1080/14616688.2023.2293956

NANETTI, A. (2021). Defining heritage science: A consilience pathway to treasuring
the complexity of inheritable human experiences through historical method, Al
and ML. Complexity, Article ID 47038.

NAWALANY, G., SOKOLOWSKI, P, MICHALIK, M. (2020). Experimental study of ther-
mal and humidity conditions in a historic wooden building in southern Poland.
Buildings, 10(7), 118. https://doi.org/10.3390/buidings10070118

NAWALANY, G., SOKOLOWSKI, P, MICHALIK, M. (2021). Analysis of the opera-
tion of an unheated wooden church to the shaping of thermal and humidity
conditions using the numerical method. Energies, 14(16), 5200. https://doi.
0rg/10.3390/en14165200

NAWALANY, G., MICHALIK, M., SOKOLOWSKI, P, MICHALIK, E., LOFEK, Z. (2025).
The threat of moisture in the partitions of unheated and heated wooden his-

Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online) 109




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

toric churches in Poland. Sustainability, 17(7), 2941. https://doi.org/10.3390/
su17072941

NOJE, I.C,, ILIES, D.C., BERDENOQV, Z., PERES A.C., HASSAN, T.H., DULA, R., TAGHIYARI,
H.R., VASKOVA, J., JANZAKOV B., MATLOVICOVA, K. (2025). Microclimatic Chal-
lenges in the Conservation of Wooden Sacral Monuments of Cultural Herita-
ge: A Case Study of a Wooden Church in Rastoltu Desert (Romania). Folia Geo-
graphica, 67(1), 100-129.

PEREZ, V., ALEXANDER, D., BAILEY, W. (2013). Air ions and mood outcomes: A review
and meta-analysis. BMC Psychiatry, 13(29).

PIKE, A., RODRIGUEZ-POSE, A, TOMANEY, J. (2007). What Kind of Local and Regional
Development and for Whom? Regional Studies, 41(9), 1253-1269. https://doi.
org/10.1080/00343400701543355

PFB (2017). Wooden churches: Guide for common maintenance and repairs. Pro Patri-
monio, Pro Patrimonio Foundation Bucharest.

RANI, U., MATLOVICOVA, K., PANDEY, B.W., VAISHNAV, H.K., SAINI, R., DEY, S.K., GOZ-
NER, M., BUJDOSO, Z., MISHRA, PK. (2025). Informal urban livelihoods and en-
vironmental inequality: Occupational health risks among waste pickers in Gha-
ziabad, India. Geojournal of Tourism and Geosites, 61(3), 1859-1874. https://doi.
org/10.30892/gtg.61344-1554

REED, B. (2007). Shifting from ‘sustainability’ to regeneration. Building Research &
Information 35(6), 674-680. https://doi.org/10.1080/09613210701475753

RHODES, R. A. W. (1996). The new governance: Governing without government.
Political Studies, 44(4), 652-667. https://doi.org/10.1111/j.1467-9248.1996.
tb01747.x

ROSINA, E., ZALA, M., AMMENDOLA, A. (2023). The moisture issue affecting the
historical buildings in the Po Valley: A case study approach. Journal of Cultural
Heritage, 60, 78-85.

SHARMA, S., MATLOVICOVA, K., MISHRA, PK., WITHANAGE, N.C., HERMAN, G.V.,
BUJDOSO, Z., SINGH, R. (2025). Forest-livelihood equilibrium in the eastern Hi-
malayas: Challenges and pathways to sustainability. Geojournal of Tourism and
Geosites, 62(4), 2170-2191. https://doi.org/10.30892/gtg.62416-1582

ST. CLAIR, L., SEAWARD, M. (2004). Biodeterioration of stone surfaces: Lichens and
biofilms as weathering agents of rocks and cultural heritage. Springer. https://doi.
org/10.1007/978-1-4020-2845-8

STANSFELD, S., MATHESON, M. (2003). Noise pollution: Non-auditory effects on he-
alth. British Medical Bulletin, 68(1), 243-257.

SZILAGYI, F. BUJDOSO, Z. SZABO, PP. (2025). Tourism Resilience in the Face of Co-
vid-19: Insights from Accommodation Enterprises in North-Western Romania.
Folia Geographica, 67(2), 70-95.

TRINGA, E., KAVROUDAKIS, D., TOLIKA, K. (2024). Microclimate-monitoring: Exami-
ning the indoor environment of Greek museums and historical buildings in the

110 Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online)




Citation: llies, A., Noje, C., Hassan, T. H., llies, D. C., Wendt, J. A., Berdenov, Z., Safarov, B., Deac,
L. A, Fazia, C.,, Matlovicova, K. 2026. The paradigm shift from sustainable to regenerative
tourism: A case study of heritage wooden church preservation in Romania. Folia Geographica,
68(1),82-111.

face of climate change. Heritage, 7(3), 1400-1418. https://doi.org/10.3390/heri-
tage7030067

WALKER, B.H., SALT, D. (2006) Resilience Thinking: Sustaining Ecosystems and People
in a Changing World. Washington, DC: Island Press.

WALSH-KORB, Z. (2022). Sustainability in heritage wood conservation: Challenges
and directions for future research. Forests, 13(1), 18. https://doi.org/10.3390/
f13010018

WENDT, J., ILIES, A., WISKULSKI, T. (2018). Relacje rzad rumunski — Cerkiew w ksztal-
towaniu oficjalnej polityki tozsamosciowej panstwa po 1989 roku (Relations
between the Romanian Government and the Church in shaping the state’s of-
ficial identity policy after 1989). International Relations, 54(4), 105-122. https://
doi.org/10.7366/0209614201806

WHO (2000). Air quality guidelines for Europe. World Health Organization Regional
Office Europe.

UNWTO (2004). Indicators of Sustainable Development for Tourism Destinations:
A Guidebook. World Tourism Organization, Madrid: UNWTO.

UNWTO (2012). Tourism in the Green Economy: Background Report. United Nations
Environment Programme & World Tourism Organization. Madrid: UNWTO/
UNEP.

XIAQ, S., WEI, T., PETERSON, J., ZHOU, J., LU, X. (2023). Biological effects of negati-
ve air ions on human health and integrated multiomics to identify biomarkers:
A literature review. Environmental Science and Pollution Research International,
30(27), 69824-69836. https://doi.org/10.1007/s11356-023-27133-8

Folia Geographica 68(1), 2026 * ISSN 1336-6157 (hard copy) ® ISSN 2454-1001 (online) 111






