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Abstract

This study examines how communication framing shapes the attractiveness of forest environments
under close-to-nature management. In an experiment with a representative Czech sample,
participants evaluated forest scenes under different management regimes with ecological, historical,
or no labels. Attractiveness was mainly driven by perceived naturalness and complexity, with only
minor differences between management types. Communication framing did not uniformly increase
attractiveness but selectively altered interpretation of specific features.
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Introduction

In recent years, the Czech public has increasingly had the opportunity to encounter the so-called
innovative (or experimental) management practices such as coppicing or forest grazing (silvopasture).
Once widespread, these practices shaped the structure of lowland broadleaved forests in Central
Europe for centuries (Cizek et al., 2016; Slach et al., 2021). In the Czech lands, these traditional
practices were gradually abandoned and replaced by intensive forest management characterized by
closed canopies and long production cycles. This shift has had negative consequences for species
directly associated with open forest ecosystems (Vild et al., 2024). Today, both coppicing and forest
grazing are being reintroduced at selected sites to restore habitats for species threatened by the loss
of these environments (Kozdasov4 et al., 2024).

Because these management practices have largely disappeared from public awareness, their
acceptance by the public may be problematic. Coppice (or coppice-with-standards), for example, may
not fit common expectations regarding forests (Kneifl et al., 2016), and the presence of grazing
livestock in forests may evoke concern or fear. Apart from coppicing and silvopasture, we also focus
on another close-to-nature management that has potential to evoke negative reactions: deadwood
retention.

This study focuses on whether, and how, providing information that emphasizes (a) the ecological
function of these practices, especially their role in supporting biodiversity, and (b) their historical and
cultural value, may influence public perceptions of these management practices.

Material and methods

To address these questions, we conducted an experimental study involving visual representations of
forest environments under specific managements. As a basis for visual stimuli, we used photographs
of various locations characterised by the presence of the Pannonian oak-hornbeam forests and Euro-
Siberian steppe oak woods vegetation types with a predominance of the pedunculate oak (Quercus
robur) and the sessile oak (Quercus petraea), including Hodoninska dubrava Natura 2000 — one of the
focal sites for both coppice reintroduction and silvopasture.

The visual stimuli were designed in such a way that allowed for single-attribute manipulations. As a
baseline image, an open-forest environment was chosen. From this image, the representations of
management in question were created by changing a single attribute:

baseline image + tree density — closed-canopy forest

baseline image + early coppices — early stage of coppice-with-standards
baseline image + old polycormones — late stage of coppice-with-standards
baseline image + sheep — silvopasture

baseline image + woody debris — forest with deadwood
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Multiple rounds of testing were performed during the preparation of the stimulus set in order to ensure
the validity of the visual representation and sensitivity of participants to manipulation.

The experiment also involved textual stimuli containing contextual information about the management
practices. These texts (henceforth “labels”) were derived and adapted from texts on information signs
present at the management sites. Labels were manipulated in terms of the information framing — either
the ecological function of the management was emphasized, or its historical value.

Participants were presented with three stimuli: an open forest environment (presented as “thinning” in
the label condition), a closed-canopy environment (“standard commercial forest”) and a representation
of one of the specific managements: — coppice-with-standards, silvopasture and deadwood
management. Additionally, we also included a representation of an old coppice forest (one that the
public is more likely to encounter than the young coppices). Together with the images, participants
answered a battery of questions related to perceived attributes of the environments. These included
perceived naturalness, prospect, complexity, familiarity or stewardship. Overall attractiveness as well
as recreational preference were rated on 7-point Likert scale (so were the perceived attributes). Two
multi-item identity scales were also measured: environmental identity (based on Clayton et al., 2021)
and cultural continuity scale (based on Sani et al., 2007). Experimental conditions differed in the
presented forest management and in the presence of labels (ecological, historical or no label).

In this paper, we focus on the effects of visual attributes and labelling (information framing) on
attractiveness.

We hypothesize that forest management affects attractiveness indirectly via perceived environmental
characteristics, with naturalness, complexity, familiarity, stewardship, and historicity increasing
attractiveness (Braun Kohlova et al., 2021; Tveit et al., 2006). Managements are expected to alter
these perceptions. Contextual labels are expected to systematically shift perception — ecological labels
affecting naturalness and historical labels affecting historicity — thereby influencing attractiveness.
These effects are expected to be moderated by environmental and cultural identity, respectively.

Study design and hypotheses were preregistered at [https://osf.io/p63vf]. Data and analytical
documentation is available at [https://osf.io/ng3ph].

Data from 2 200 participants were collected (1153 women, 1046 men, 1 undisclosed, mean age 50,
age range [18; 86]). The sample was balanced in terms of education, socioeconomic status, region
and other sociodemographic variables. Before the final analysis, data from 41 participants were
discarded due to suspicious response uniformity.

The relationship between the outcome variables and the mediators was modelled using Bayesian
multilevel modelling with the help of the ‘brms’ package (Burkner, 2017) in R (R Core Team, 2026).
Prior distributions were informed by results of the pilot study (regression analysis conducted on a
sample of 142 participants).

Results

Attractiveness ratings were generally high across all conditions and showed minor but systematic
variation between management types in the no-label condition with the thinning and early coppice
having the lowest average rating (5.23 and 5.32) and late coppice and closed-canopy the highest
(5.69), showing that participants favoured the less open environments.

Separate models were fit for the conditions with no label, and for ecological and historical labels.

Figure 1 below shows the mediation effects of perceived characteristics on the overall attractiveness
(without label).
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(indirect effect: closed-canopy — nat — attr: 5,4 = 0.16, 95% CI [0.10, 0.22])
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Fig. 1: Path diagram: no-label condition
Lines represent directional paths with standardized coefficients (B). Solid lines indicate effects whose
95% highest density interval (HDI) lies entirely outside the region of practical equivalence (ROPE; [-
0.1, 0.1]). Dashed lines indicate effects for which up to 10% of the HDI overlaps the ROPE.

We can see that the higher attractiveness of closed-canopy forest is driven by higher perceived
naturalness, complexity, familiarity and even historicity (although this environment represents in fact,
the “modern” type of forest). Does this perception pattern change by introducing contextual
information?

Figure 2 shows the posterior distributions for naturalness parameters in different management
conditions without and with an ecological label.
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Fig. 2: posterior distributions: management*label — naturalness

The effect of ecological framing is not straightforward. For closed-canopy forest, labelled as
management that can negatively affect biodiversity, the label decreases naturalness, although this is
not reflected in the total indirect effect on attractiveness (Figure 3). As hypothesized, for deadwood,
the effect is opposite and there is an indirect effect on attractiveness. Expected change of naturalness
occurs also in early coppice condition, but without a positive effect on attractiveness. The negative
impact of ecological framing on thinning is likely related to participants focusing on the “human
intervention” side of the label and not necessarily the ecological upsides and thus rating the forest as
less natural. Early coppices, on the other hand, are viewed as more natural when ecologically framed,
but the overall attractiveness remains low: unfamiliarity might be the major driver here — despite
contextualization, coppicing remains a rather alien phenomenon.
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Fig. 3: posterior distributions: indirect effect management*label — naturalness — attractiveness

The mediation effect of perceived historicity on attractiveness was minor and so the boosting by
historical labelling did not change the overall perception of the forests. Individual variables, including
identity measures, did not considerably affect the overall pattern sketched here.

Discussion

Attractiveness is primarily driven by perceived naturalness and complexity, with additional
contributions from stewardship and familiarity, and this structure remains stable across label
conditions. Increased tree density (closed-canopy) consistently increases attractiveness through
strong indirect effects of these perceptual dimensions, despite reducing visual openness of the scene.
Labels do not have a general positive effect on attractiveness but instead selectively modify how
specific forest features are interpreted, particularly enhancing the perceived naturalness of ambiguous
elements such as woody debris. Further analysis should focus on management-specific effects of
labels on other perceived characteristics that affect attractiveness, especially complexity.

Conclusion

We do not delve into detail in this paper, however, the overall picture is more complex, as different
perceptual pathways can counterbalance each other and lead to relatively small differences in overall
attractiveness. While certain management types influence specific perceived characteristics, these
effects do not always translate into clear differences in attractiveness.

It is likely that the Czech public will encounter currently less-familiar forms of forest management more
frequently in the future, driven by ongoing changes in forest policy and adaptation of forest
management to climate change. Our results suggest that public perceptions of forestry practices are,
among other aspects, grounded in how close to nature and how diverse (visually complex) the forests
are. Perceptions are stable, but communication can draw attention to certain elements within forest
scenes and thereby affect the overall attitude towards close-to-nature managements.

References

Braun Kohlova, M., Nepozitkova, P., & Melichar, J. (2021). How Do Observable Characteristics of
Post-Mining Forests Affect Their Attractiveness for Recreation? Land, 10(9), 910.
https://doi.org/10.3390/land 10090910

Birkner, P.-C. (2017). brms: An R Package for Bayesian Multilevel Models Using Stan. Journal of
Statistical Software, 80(1). https://doi.org/10.18637/jss.v080.i01

Clayton, S., Czellar, S., Nartova-Bochaver, S., Skibins, J. C., Salazar, G., Tseng, Y.-C., Irkhin, B., &
Monge-Rodriguez, F. S. (2021). Cross-Cultural Validation of A Revised Environmental Identity Scale.
Sustainability, 13(4), 2387. https://doi.org/10.3390/su13042387

Cizek, L., Sebek, P., Bage, R., Bene$, J., Dolezal, J., Dvorsky, M., Miklin, J., & Svoboda, M. (2016).
Metodika péce o druhové bohaté (svétlé) lesy. Biologicky Ustav, AV CR.

Kneifl, M., Kadavy, J., Knott, R., & Bros, P. (2016). Public perception of traditional forest management
approaches. In J. Fialova & D. Pernicova, Public Recreation and Landscape Protection with Nature
Hand in Hand. Czech Society of Landscape Engineers & Mendel University.

45



Kozdasova, A., Gal¢anova Batista, L., Hédl, R., & Szabd, P. (2024). Coppice reintroduction in the
Czech Republic: Extent, motivation and obstacles. European Journal of Forest Research, 143(1),
305-317. https://doi.org/10.1007/s10342-023-01626-0

R Core Team (2026). R: A Language and Environment for Statistical Computing. R Foundation for
Statistical Computing, Vienna, Austria. <https://www.R-project.org/>

Sani, F., Bowe, M., Herrera, M., Manna, C., Cossa, T., Miao, X., & Zhou, Y. (2007). Perceived
collective continuity: Seeing groups as entities that move through time. European Journal of Social
Psychology, 37(6), 1118—1134. https://doi.org/10.1002/ejsp.430

Slach, T. (2022). Starobylé vymladkové lesy Ceské republiky [Mendelova univerzita v Brng,
Zemédeélska 1/1665, 613 00 Brno, http://mendelu.cz/]. http://www.nusl.cz/ntk/nusl-623449

Vild, O., Chudomelova, M., Macek, M., Kopecky, M., Prach, J., Petfik, P., Halas, P., Juficek, M.,
Smyékova, M., Sebesta, J., Vojik, M., & Hédl, R. (2024). Long-term shift towards shady and nutrient-
rich habitats in Central European temperate forests. New Phytologist, 242(3), 1018-1028.
https://doi.org/10.1111/nph.19587

Tveit, M., Ode, A., & Fry, G. (2006). Key concepts in a framework for analysing visual landscape
character. Landscape Research, 31(3), 229-255. https://doi.org/10.1080/01426390600783269

Acknowledgement
This article was written as an output of the One Nature project (LIFE-IP:N2K: Revisited,
LIFE17/IPE/CZ/000005).

Souhrn

Tato studie zkouma, jak lesni hospodareni blizké pfirodé ovliviiuje vnimanou atraktivitu a zda
kontextové informace (informacni cedule) toto vnimani méni. V ramci percepéniho experimentu
UCastnici hodnotili vizualni znazornéni lesnich prostfedi podiéhajicich riznym rezimim hospodareni,
véetné lest s uzavienym porostem, mlaceni (v rané a pozdni fazi), lesniho pastvinarstvi a zachovani
mrtvého dfeva. Podminky se liSily podle pfitomnosti a typu informacnich ceduli (ekologické, historické
nebo Zzadné). Atraktivita byla modelovana jako vysledek vnimanych environmentalnich charakteristik s
vyuzitim bayesovskych viceuroviiovych mediacnich model.

Napfi¢ podminkami byla atraktivita primarné ovlivnéna vnimanou pfirozenosti a komplexnosti, s
dodateénym pfinosem ze strany znamosti a spravy. Pfi absenci Stitki byly rozdily mezi typy
hospodareni relativné malé, ackoli lesy s uzavienym porostem a pozdni vymladkové lesy byly
hodnoceny jako mirné atraktivnéj$i neZ oteviengjsi nebo neznama prostredi. Stitky nemély jednotny
vliv na atraktivitu, ale ovliviiovaly vnimani urgitych typd hospodareni. Ekologické ramcovani zvysilo
vnimanou pfirozenost a atraktivitu mrtvého dreva, zvysilo pfirozenost raného mlazového porostu (aniz
by to ovlivnilo celkovou atraktivitu) a zaroven snizilo vnimanou pfirozenost lesli s uzavienym
porostem. Historické ramcovani mélo celkové omezeny vliv.
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