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To mitigate climate change consequences, a shift to more renewable energy sources is necessary. The traditional
forest management form coppice-with-standards features efficient harvesting cycles and could therefore provide
a reliant biomass source. Particularly forests close to urban settlements are popular destinations for outdoor
recreation. Therefore, for a well-functioning interaction between recreation and forest management, forest vis-
itors’ preferences need to be considered. Even though, coppice-with-standards have been studied scientifically
from various points of view, including its cultural and ecological values, little focus was put on the perceived
visual attractiveness of this management form. Therefore, this study aims to investigate how forest visitors
perceive different forest management forms with a focus on coppice-with-standards in the case study area in
Zurich, Switzerland by performing qualitative Go-Along interviews and a quantitative forest visitor survey. The
statistical analysis revealed that forest visitors have divided opinions on this management form and prefer even-
aged high forest as well as continuous forest management. Therefore, in case of an increasing use of coppice-
with-standards management for biomass production, implementation in recreational forests needs to be
weighed against less frequently visited areas. However, addressing the visitors with well-targeted communica-
tion strategies could result in increased understanding and acceptance and could therefore support the imple-

mentation process also in recreational forests.

1. Introduction

Today, society still predominately relies on fossil fuels as the main
energy source to meet the needs of the growing energy demand (Kilic
Depren et al., 2022). However, it is proven that the use of non-renewable
energy sources is one of the main drivers for the global temperature rise
and respectively climate change due to the emitted greenhouse gas
emissions (Amjith and Bavanish, 2022). Therefore, the need to develop
sustainable energy sources from renewables, such as wind, solar or
hydro power as well as biomass, is essential to substitute
climate-impacting fossil fuels. Its urgency is also reflected in scientific
literature, as since the beginning of the 21 Century, a growing interest
in renewable energies could be detected in various research fields with
the result of a steady increase of scientific publications (Hansen et al.,
2019).

To shift to climate-neutral energy systems and support global
decarbonization efforts while meeting the global energy demand,
several international targets and policies were phrased. These show that
renewable energy sources are key for decarbonization strategies
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(Nagovnak et al., 2022). The 2015 released Paris Agreement presents the
global ambition to perceive the rise of global average temperature well
below 2° Celsius above pre-industrial temperatures (Nagovnak et al.,
2022; UNFCCC, 2015). The EU climate strategy aims for zero green-
house gas emissions by 2050 (Ahmad and Nashwa, 2021; European
Commission, 2023). The topic is also embedded in the United Nation’s
Sustainable Development Goal (SDGs) number 7. It targets “affordable
and green energy for all” by rising the renewable energy share on a
global basis (United Nations, 2023). Russia’s invasion of the Ukraine
triggered a global energy crisis that emphasized the risks and un-
certainties that come along with the dependency on international fossil
fuels providers and highlighted the urgency for action even further.

In the process of climate change mitigation forests play a key role
(Lefebvre et al., 2021; UNFCCC, 2015). On the one hand, they are known
carbon sinks. They enable carbon to be sequestrated in the local biomass
and soil (Luyssaert et al., 2008; Valade et al., 2017). On the other hand,
they provide wood, a solid biomass that can be processed further into
renewable energy supplies (Vass and Elofsson, 2016). Furthermore, it is
used as building materials that can replace fossil-fuel-based products
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(Churkina et al., 2020). The objective to reduce the dependency on fossil
fuels, fosters the rediscovery and reintroduction of historic forest man-
agement forms with efficient harvesting cycles (Mejstrik et al., 2022).

Coppice-with-standards, a formerly widespread forest management
form in Europe belongs to these (Johann, 2021; Kamp, 2022; Kirby et al.,
2017). The two-storey system enabled younger stands to be cut regularly
in 5-25-year cycles, depending on the tree species present, while the
upperstorey consisted of older single trees that were used as building
material. The trees’ resprouting ability in the understorey provided an
efficient firewood source in line with the rotational coppicing cycle
(Kamp, 2022; Slach et al., 2021).

This dual-purpose management form was traditionally implemented
because of its accessibility with simple tools (Slach et al., 2021).
Coppice-with-standards were abandoned or substituted by other man-
agement forms predominately in the 20™ Century due to the increased
accessibility to fossil fuels that replaced wood as the main heating source
(Miillerova et al., 2015; Slach et al., 2021).

During the regeneration process the visual impression of a forest
maintained with this management form continuously changes. After the
coppicing no ground vegetation nor shrub layer are present. Over time,
the stumps of the cut trees resprout and develop into a new shrub
(Kamp, 2022; Slach et al., 2021). In contrast to other management
forms, this altering forest image within a relatively short time period
forms an exception. For example, in continuous cover management, only
single trees are extracted at a time. So, from a lay-person’s point of view
this forest’s image generally does not change. Similar applies to
even-aged high forests, even though clearcuts drastically change the
landscape and a forest’s visual impression, they are only performed in
cycles of approximately three generations (100 years).

Actively managed coppice-with-standards feature diverse ecological
preconditions that provide living space for a wide range of different
species (Buckley, 2020; Kamp, 2022). Light-demanding as well as
shade-tolerant species can both find a suitable habitat within this
particular forest ecosystem (Kirby et al., 2017; Slach et al., 2021).
Numerous scientists have already highlighted the importance of coppice
management for the local species richness (Fuller and Rothery, 2013;
Kirby et al., 2017; Miillerova et al., 2015; Weiss et al., 2021). The
abandonment of forests managed as coppice-with-standards results in a
closed canopy cover, a homogenization of vegetation height and a loss of
biodiversity (Buckley, 2020; Kamp, 2022; Miillerova et al., 2015).

Additionally to their ecological value, coppice woods hold a unique
cultural and historical heritage (Johann, 2021; Kamp, 2022; Slach et al.,
2021). The complete disappearance of this management form would
mean the loss of a century-long human-nature synergy. They feature
traditionally and historically important socio-ecological systems that
still today are evidence for silvicultural activities in the past (Kamp,
2022; Slach et al., 2021).

Several projects that foster the reintroduction of coppice and
coppice-with-standards management have been established in Central
European countries to restore the biodiversity hotspots associated with
this forest management form, preserve its historical-cultural value and
also in relation to the fast growing biomass potential (Mejstiik et al.,
2022; Miillerova et al., 2015). For a successful and sustainable restora-
tion of coppice-with-standards, forest management plans need to be
adapted. However, the recreational use of in particular urban and easily
accessible forests is also increasing steadily (Bell et al., 2009). Therefore,
it is also essential to examine how forest visitors perceive this manage-
ment form, as numerous studies have revealed that not all forest types
are appreciated to the same extent by society and that certain forest
features are decisive for these preferences (Edwards et al., 2012;
Filyushkina et al., 2017; Hegetschweiler et al., 2022a; Meo et al., 2014;
Wang et al., 2017).

Scientists have already focused their research on the consequences of
climate change on biodiversity in forests managed with coppice-with-
standards (Johann, 2021; Kirby et al., 2017; Miillerova et al., 2015;
Unrau et al., 2018), the forest management type’s biomass productivity
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and resprouting ability in regard to energy production (Ljupco et al.,
2009; Mejstrik et al., 2022) the demand of firewood provided by this
management form linked to rising oil prices (Kamp, 2022) as well as
other topics related to this traditional management form (Becker et al.,
2017; Buckley, 2020; Kopecky et al., 2013; Verheyen et al., 2012; Ver-
straeten et al., 2013). Furthermore, societies’ forest preferences have
been evaluated in various contexts on a global basis (Barron et al., 2021;
Carvalho-Ribeiro and Lovett, 2011; Hegetschweiler et al., 2022b). In the
case of Switzerland, the relationship of the population to the forest is
even monitored in regular intervals since 1978 (BUWAL, 1999;
Hegetschweiler et al., 2022a; Hertig, 1979; Hunziker et al., 2012). Still,
a knowledge gap was identified in regard to the visual attractiveness of
the management form coppice-with-standards.

Therefore, the goal of the project presented is to investigate forest
visitors’ perceived preferences regarding this specific forest manage-
ment form compared with other management forms. To explore this
objective, qualitative Go-Along interviews with visitors of the case study
area and a quantitative forest visitor survey were performed. Based on
this project’s aim the following research questions were phrased:

— How do forest visitors perceive the visual attractiveness of coppice-
with-standards in comparison to other management forms?

— Which factors determine visitors’ preferences concerning different
management forms?

2. Materials and methods
2.1. The case study area

This project applied a single case study approach that focused on an
urban forest located in Ziirich, Switzerland (see Fig. 1). The “Waldlabor”
(German for forest laboratory) on Honggerberg is a well-established
destination for recreational purposes mainly used by people living in
Zurich. In 2020, the association around the Waldlabor was founded with
the main goal to create a space that serves recreation, research and
forestry in equal terms (Bernasconi et al., 2019).

With an area of 150 hectares, it offers enough space for numerous
research projects related to the topic of forestry and nature. These can
partly be experienced by visitors, or they are even actively incorporated
in the research process to follow the association’s main objective (Ber-
nasconi et al., 2019).

Furthermore, this "real-life laboratory" hosts test plots for the iden-
tification of future resilient tree species. Moreover, it promotes the
preservation and restoration of traditional forest management practices,
including coppice-with-standards management (Bernasconi et al.,
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Fig. 1. Location and visual overview of the Waldlabor Zurich in Switzerland.
The three survey locations each consisting of two study plots are marked on the
map (source: own representation).
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2019). This management form was already reintroduced in 1984, after
its abandonment in the early 20t Century (GriinStadtZiirich, 2006).
Four different development stages of coppice-with-standards (broadleaf
forest) as well as continuous cover (broadleaf forest) and even-aged high
forest management (coniferous forest) are located within a short dis-
tance. Due to these preconditions, the Waldlabor served as an appro-
priate case study area for this project.

Information about the different management forms is provided by
the association and can be obtained in various formats. An app gives
detailed information on each of the present management forms, guided
tours can be booked, and on-site information boards provide insights
into the management of coppice-with-standards in particular.

2.2. Selection of the study plots

Six study plots at three different locations were chosen for this
project. The six plots represented: (1) continuous cover management,
(2) even-aged high forest, (3) coppice-with-standards abandoned more
than 100 years ago, (4) coppice-with-standards cut in 2008, i.e., 14 years
prior to this study (5) coppice-with-standards cut in 2014/15, i.e., 7
years prior to this study (6) coppice-with-standards cut in 2020/21, i.e.,
1 year prior to this study. A photograph of each study plot is attached in
Appendix A. At each survey location, two plots were located opposite of
each other with the aim to assess two plots from the same point.

At survey location 01, the management forms continuous cover
management and even-aged high forest were represented. The contin-
uous forest management features a dense broadleaf forest with an
uneven-aged, heterogenous stand structure. Furthermore, ground
vegetation and a shrub layer are present. The even-aged high forest was
the only coniferous forest represented in this study. Coniferous trees
were planted in regular intervals approximately around 1980 and the
ground vegetation as well as the shrub layer are almost completely
missing. Information about these management forms cannot directly be
obtained at the individual plots, but is provided online in the Waldlabor
App.

Survey location 02 features two stages of coppice-with-standards
management. The two relevant sections were cut in winter 2008 and
in winter 2014/15. In both cases the understorey consists mainly of
densely grown hazel (Corylus avellana), while the stands of the upper-
storey are predominately single oak (Quercus sp.) and ash (Fraxinus
excelsior) trees. Ash dieback (Hymenoscyphus fraxineus) is a relevant
issue in this forest area. Affected ash trees with sufficient distance to
paths and roads are not cut, affected ash trees that might endanger forest
visitors have already been removed or trimmed for safety reasons. The
main visual difference between the two plots is the height of the
understorey. Since the trees were coppiced six years apart, the under-
storey on plot 2008 has grown higher and denser. Therefore, less sun-
light reaches the ground and less ground vegetation is present. Boards at
this location provide information about the management form coppice-
with-standards. Additional information can be looked up online in the
app.

At survey location 03, two other stages of coppice-with-standards
management are represented. While one is not being actively
managed any longer and visually resembles the already described
continuous cover management, the other one was coppiced only in
winter 2020/21. This results in two completely different images of the
forest. At plot 2020/21 the single oak trees of the upperstorey dominate,
as the understorey is only sparsely developed. Still, some bushes already
started to resprout, and the ground is mainly covered with blackberry
(Rubus sp.) bushes. Also at this location, on-site information boards
provide information about this management form. Further information
is available online.
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2.3. Data collection

2.3.1. Qualitative interviews

Six Go-Along interviews were conducted with visitors of the Wal-
dlabor in May 2022. This approach was based on the methodological
concept of Go-Along interviews described by Kusenbach (2003). Ques-
tions were asked according to a prepared semi-structured interview
guide that can be combined with the concept of Go-Along interviews
(Helfferich, 2014). It had the objective to collect information about the
visitors’ performed activities, reasons for the visit and to gain first in-
sights into their perception of different management forms as well as
forest preferences. In addition, they served as a basis for the develop-
ment of the standardized questionnaire.

The Go-Along interviews lasted between 10 and 30 min and visitors
aged between 20 and 86 years were accompanied on their regular walks
in the forest (Table 1). However, it was taken care that the walks led past
the predefined survey locations to collect sufficient insights into the
visitors’ perceptions and opinions regarding forest management forms.
The chosen interviewees were based on convenience sampling, but with
balanced gender and age distribution. The different lengths of the in-
terviews can be explained by the fact that older people could not visit all
six plots during the time of the interview due to the distance between the
locations. The plots visited by each interviewee are depicted in Table 1.

With the agreement of the interviewees the interviews were recor-
ded. These recordings were transcribed and further evaluated, so the
content could be further processed and used for the quantitative
research approach.

2.3.2. Quantitative survey

The derived data from the qualitative interviews served as the main
input source for the follow-up method, the standardized questionnaire.
The aim of this survey was to investigate the visitors’ motives for the
visit of the Waldlabor, the frequency, the performed activities, as well as
the perceived visual forest attractiveness, and to directly link these re-
sponses to the individual study plots, respectively the different forest

Table 1
Overview of the go-along interviews’ participants.
Nr Gender  Age Visited study Profession Additional
plots information
BO1  male 28 all study plots environmental
years systems scientist
B02  female 60 all study plots retired + two dogs
years kindergarten
teacher

retired office
assistant

B03  female 83 coppice-with-
years standards 2008
coppice-with-
standards
2014/15
coppice-with-
standards
2020/21
coppice-with-
standards
abandoned
B04  male 86 even-aged high  retired insurance
years forest agent
continuous
forest
coppice-with-
standards 2008
coppice-with-

standards
2014/15
BO5 female 20 all study plots student scout leader
years
B06  male 48 all study plots train driver and + baby in
years former baby sling

photographer
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management forms.

The questionnaire (Appendix B) was structured into four separate
sections. First, basic information about the peoples’ visits at the Wal-
dlabor (i.e., frequency, purpose and length of the visit, traveling time
from their home or workplace, predominately performed activities) was
collected. Second, the perceived changes due to forest work were
addressed. Third, questions that targeted the individual management
forms were added. These covered the first impression of the perceived
visual attractiveness of the study plot on a 10-level Likert scale, as well
as the preference of specific present forest characteristics (e.g., shrub
layer density, ground cover, light incidence) that had been mentioned by
visitors during the qualitative interviews. Next, people were asked to
rank their satisfaction respectively the personal impression of knowl-
edgeability for the assessed study plots on a 5-level Likert-scale. This
third section was included twice in each questionnaire, so participants
were able to assess both study plots at the designated survey locations.
Finally, socio-demographic information (i.e., age, gender and educa-
tion) and data about the participants’ personal relation to forests were
collected.

The predominately applied question format was closed questions
with one or more response options. Rankings of preference were done on
a 5-level respectively a 10-level Likert-scale. Apart from the output of
the qualitative interviews, the applied questions and corresponding
response options were partly derived from the Swiss Sociocultural Forest
Monitoring (abbreviation: WaMos) (BUWAL, 1999; Hegetschweiler
et al., 2022a; Hunziker et al., 2012). The survey was prepared in the
online survey tool Sawtooth Software Lighthouse Studio, Version 9.14.0
(Sawtooth, 1998) and made available to the participants as an offline
version in German language on tablets.

In June 2022, the survey was performed. It had to be completed at
the designated survey locations and it took the visitors between 10 and
20 min. Markers on the left and on the right indicated the width of each
study plot, which measured between 10 and 12 m. They served the
purpose to ensure that participating visitors used the same section of the
study plots for the assessment of the respective management form and to
make the results better comparable. It was essential that relevant
characteristics of the respective management form were represented
within the marked area, such as the visible resprouting of young trees
distinctive for coppice-with-standards. Finally, each study plot was
assigned a color code to reduce the participants’ unconscious influence
and enable a neutral assessment as well as to simplify the data pro-
cessing. These were displayed in the form of colored circles at the survey
location during the survey. Each participant could assess the two study
plots at one of the three survey locations as depicted in Fig. 1. Limita-
tions faced during the survey and its evaluation are discussed in Section
4.6.

Finally, after excluding incomplete responses, the data of 209
questionnaires was used for further analysis. For more details regarding
the participation rate at the individual survey locations, see Table 2. The
survey’s target group were people using the Waldlabor for recreational
purposes or crossing it on their daily routes.

2.4. Data analysis

The survey’s data analysis was performed using the software pro-
gram IBM SPSS Statistics, Version 28 (IBM, 2022). Apart from the con-
ducted descriptive statistical analyses, factor analyses, an analysis of
variance, as well as a stepwise linear regression were carried out. The
factor analyses aimed at a reduction of variables for motives and the
predominately performed activities. As extraction and rotation methods
principal component analyses, respectively Varimax rotations were
applied.

Motives for visiting the Waldlabor were able to be reduced to two
underlying factors: Relaxing and recovering (experiencing forest and na-
ture, enjoying fresh air, enjoying the calmness) and Activities in close-by
forest (using the forest for daily routes, accompanying children at play
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Table 2
Overview of the survey locations of the quantitative survey.
Survey Forest management Width of Corresponding Nr. of
location form study color code complete
plot studies

01 continuous cover 10 m red 50
management

01 even-aged high 10 m green 50
forest management

02 coppice-with- 10 m blue 81
standards
management 2008

02 coppice-with- 10 m orange 81
standards
management 2014/
15

03 coppice-with- 12m yellow 78
standards
management 2020/
21

03 abandoned coppice- 12m purple 78
with-standards
management

time, visiting the most close-by forest, doing sports). Three variables
(going for daily walks with a dog, using the good access to public
transport, going for random walks) failed to achieve adequate loadings
on any factor and were therefore dropped from the analysis
(Appendix C).

Furthermore, four factors could be derived from the variables related
to the performed activities in the Waldlabor: Social activities (making a
bonfire/BBQ, accompanying children at play time, being outdoors with
a youth group), Sports activities (jogging, biking, horseback riding), Going
for a walk (going for a walk, going for a walk with a dog) and Relaxing
and recovering (reading, watching nature) (Appendix D).

To investigate how the perceived visual attractiveness differed be-
tween the six plots, an analysis of variance (ANOVA) with a Bonferroni
post hoc test was performed. This process determines the significant
statistical differences between the mean values of the individual plots.
The perceived visual attractiveness served as the dependent variable.

In order to examine the influencing factors on the dependent variable
perceived visual forest attractiveness, a stepwise linear regression was
calculated. Due to the great number of independent variables and the
comparatively low sample size, variables with p-values < 0.15 were
considered as significant and were included in the regression. Variables
with a p-value > 0.15 were excluded. The variables were grouped into
the following four influencing factors respectively four steps of the
regression: Socio-demographic parameters, Personal relation to the Wal-
dlabor, Forest characteristics, Forest visit behavior.

3. Results
3.1. Findings of the qualitative interviews

The key statements of the six qualitative interviews revealed that
people appreciate visiting the Waldlabor due to the natural shade pro-
vided by the forest during the summer months. Since the coppicing
performed on plot 2020/21, the paths surrounding this study plot are
partly avoided because of the missing shade. Generally, people were not
happy or even shocked and showed little understanding of the executed
forest work at this plot. People primarily remembered events that
changed the forest’s visual appearance (i.e., a windfall in summer 2021
and related forest work, coppicing on plot 2020/21), particularly when
they happened not a long time ago. Still, reforestation processes and
plantings were also referred to by the interviewees. Regarding the
different study plots, a contradictory opinion about the perceived visual
forest attractiveness of the even-aged high forest was derived from the
interviews, as well as that the continuous forest is appreciated due to its
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heterogeneous vegetation type and height. Finally, little visual differ-
ence between the plots 2008 and 2014/15 was noticed by the
interviewees.

3.2. Socio-demographics

Of the 209 participating visitors 63% were female and 37% were
male. The average age of the participants was 52.9 years (SD = 18
years). This is seven years older than the average age of the population
of Zurich above 18 years (Stadt Ziirich - Prasidialdepartment, 2022). The
youngest person was aged 19, while the oldest was 86 years old.
Regarding the self-reported highest completed education level, the
majority of participants (57%) completed a university degree or equiv-
alent, followed by 31% who named vocational training as their highest
level of education. The share of people holding a completed university
degree or equivalent is comparable to the population of the city of
Zurich (56%) (Stadt Ziirich - Prasidialdepartment, 2022), but is signif-
icantly higher than the Swiss average (33%) (Bundesamt fiir Statistik,
2023b). This could be explained by the case study area’s proximity to a
university campus and the agglomeration of institutions for higher ed-
ucation in urban areas.

36% of the visitors stated that they use the Waldlabor for recrea-
tional purposes between one and three times a week, whereas 31% visit
this forest nearly on a daily basis (four to seven times a week). This
category also includes people owning a dog, who might walk their pet
more often than once a day. The remaining participants visit the Wal-
dlabor less regularly.

Additionally, according to the collected postal codes, the results
show that mainly people from close-by neighborhoods visit the forest.
This is also supported by the fact that the majority of visitors (55%)
indicated that they reach the Waldlabor in less than 10 min. The time
spent in this forest predominately varies between 30 and 60 min ac-
cording to 43% and 61 and 90 min reported by 29% of the visitors. Based
on the socio-demographics, this data can be seen as a representative
sample of the urban Swiss population visiting recreational forest and
living in urban as well as suburban areas.

The predominately mentioned activities performed in the Waldlabor
were going for a walk (72%) or performing other sports activities
(jogging (22%), Nordic Walking (14%) and biking (17%)). However,
49% of the visitors also indicated that they watch nature during their
time in the forest, an activity that can be combined with any other of the
above-mentioned ones. The main motives why people visit this forest are
enjoying the good air, experiencing the forest and nature as well as
enjoying the calmness.

3.3. Attractiveness of the management forms

The ANOVA showed that perceived visual attractiveness differed
between the individual plots (F5 412 = 8.425, p < 0.001). Continuous
forest management ranked the highest (mean = 8.1, SD = 1.7), followed
by the even-aged high forest (mean = 7.9, SD = 1.9). The four stages of
coppice-with-standards did not appeal as attractive. The highest ranking
was observed at the abandoned plot (mean = 7.6, SD = 1.7), followed by
the plots coppiced in 2008 (mean = 7.5, SD = 1.5) and in 2014 (mean =
7.5, SD = 1.6). At the plot cut in 2020/21 (mean = 6.7, SD = 2.4), the
lowest scores were registered. The post hoc test revealed that statistical
differences were due to the low ranked evaluation of the plot coppiced in
2020/21 (Table 3).

3.4. Factors influencing perceived forest attractiveness

The stepwise linear regression demonstrated that the main influ-
encing factors consisted of a set of parameters listed in Table 4.

Of the socio-demographic variables, solely Age had an influence.
Thus, younger people appreciate the forest more than older visitors.
Adding the participants’ personal relationship to and experience with
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Table 3
ANOVA showing the correlation between the individual study plots in regard to
perceived visual forest attractiveness.

Study plot Mean Standard p
difference error
Continuous forest Coppice-with- 0.65 0.329 0.726
standards d 2014/
15
Coppice-with- 0.63 0.329 0.863
standards 2008
Coppice-with- 0.49 0.331 1.000
standards
abandoned
Coppice-with- 1.83* 0.331 <0.001
standards 2020/21
Even-aged high 0.18 0.366 1.000
forest
Even-aged high Coppice-with- 0.47 0.329 1.000
forest standards 2014/15
Coppice-with- 0.45 0.329 1.000
standards 2008
Coppice-with- 0.31 0.331 1.000
standards
abandoned
Coppice-with- 1.65* 0.331 <0.001
standards 2020/21
Continuous forest —0.18 0.366 1.000
Coppice-with- Coppice-with- 0.02 0.287 1.000
standards 2008 standards 2014/15
Coppice-with- -0.13 0.290 1.000
standards
abandoned
Coppice-with- 1.20% 0.290 <0.001
standards 2020/21
Even-aged high —0.45 0.329 1.000
forest
Continuous forest —0.63 0.329 0.863
Coppice-with- Coppice-with- —0.02 0.287 1.000

standards 2014/ standards 2008

15 Coppice-with- —0.16 0.290 1.000
standards
abandoned
Coppice-with- 1.17* 0.290 <0.001
standards 2020/21
Even-aged high —0.47 0.329 1.000
forest
Continuous forest —0.65 0.329 0.726
Coppice-with- Coppice-with- -1.17* 0.290 <0.001
standards 2020/ standards 2014/15
21 Coppice-with- —1.20* 0.290 <0.001
standards 2008
Coppice-with- —1.33* 0.293 <0.001
standards
abandoned
Even-aged high —1.65* 0.331 <0.001
forest
Continuous forest —1.83* 0.331 <0.001
Coppice-with- Coppice-with- 0.16 0.290 1.000
standards standards 2014/15
abandoned Coppice-with- 0.13 0.290 1.000
standards 2008
Coppice-with- 1.33* 0.293 <0.001
standards 2020/21
Even-aged high —0.31 0.331 1.000
forest
Continuous forest —0.49 0.331 1.000

n = 209 dependent variable: perceived visual forest attractiveness test method:
univariate analysis of variance ANOVA Fs 415 = 8.425, p < 0.001.
Post-Hoc-Test: Bonferroni. p < 0.001 = *.

the forest (included variables with significant influence are listed in Step
IT of Table 4) increased the explained variance from 0.02% to 9.7%.
While visiting forests for Relaxing and recovering has a positive influence
how the Waldlabor is perceived by visitors, visiting this forest mainly in
order to carry out Activities in a close-by forest negatively affects the
perceived visual forest attractiveness. Additionally, people who actively
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Table 4

Stepwise linear regression showing the correlation between the independent
variables (p < 0.15) and the dependent variable perceived visual forest
attractiveness.

Step  Variables Beta T p

I Age -0.097 -1.645 0.101

il Motive: Relaxing and recovering 0.098 1.895 0.059
Motive: Activities in close-by forest —-0.193  -3.112  0.002
Forest transformation: planting and 0.130 2.475 0.014
reforestation
Personal satisfaction with forest 0.183 3.687 <0.001
maintenance
Personal impression of being well- -0.176  —3.475  <0.001
informed

I Predominately coniferous forest 0.176 2.737 0.006
Predominately broadleaf forest 0.147 2.506 0.013
Bushes and young trees 0.196 3.418 <0.001
Fallen and rotten trees —0.160 —2.842  0.005
Shady and protected from the sun 0.253 4.822 <0.001
Light and broad view into the forest 0.101 1.777 0.076

n = 418.

Step I: Adjusted r? = 0.002; p = 0.279; F3 410 = 1.286.

Step I-1I: Adjusted r2 = 0.097; p = <0.001; Fy4300 = 4.185.
Step I-III: Adjusted 12 = 0.232; p = <0.001; F27386 = 5.631.
Step I-IV: Adjusted r? = 0.236; p = <0.001; F3q 383 = 5.258.

perceived transformations due to forest work, such as Plantings and
reforestation, show a more positive attitude towards perceived forest
attractiveness. On the one hand, Personal satisfaction with forest mainte-
nance has a significant positive impact. People are particularly satisfied
with the study plots that scored high in regard to perceived visual forest
attractiveness. On the other hand, the parameter Personal impression of
being well-informed has a negative influence. At first sight, the negative
correlation of the latter variable is surprising and therefore needs further
investigation.

Visitors feel most informed about plot 2020/21 (mean = 3.8, SD =
1.1) and the abandoned plot (mean = 3.7, SD = 1.1), followed by the
other two plots managed as coppice-with-standards (site 2008: mean =
3.2, SD =1.4; plot 2014/15: mean = 3.1, SD = 1.4). Participants feel the
least informed about the continuous forest (mean = 2.8, SD = 1.6) and
the even-aged high forest (mean = 2.7, SD = 1.5). The highest mean and
lowest standard deviation can be observed at survey location 03, where
information boards are provided.

By adding the perceived forest characteristics additionally to the
other variables to the linear regression model, 23.2% of the variance can
be explained. The majority of these significant indicators have a positive
influence on the perceived visual attractiveness (i.e., Predominately
coniferous forest, Predominately broadleaf forest, Bushes and young trees,
Shady and protected from the sun and Light and broad view into the forest).
An exception forms Fallen and rotten trees, which has a negative influence
in this context.

4. Discussion

The results revealed that the respondents preferred continuous forest
and even-aged high forest management over any stage of coppice-with-
standards. To analyze the reasons behind these findings, the influencing
factors derived from the linear regression model were further investi-
gated and discussed in the following.

Even though, the stepwise regression model only explains 23.6% of
the variance, this number is comparable to results of similar studies.
Tyrviinen et al. (2003) explain their r? of 21.6% by the assumption that
preferences of participators are generally diverse. Hunziker et al. (2012)
even describe their explained variance of 29% as a high value in this
regard. Additionally, the derived variables show a clear line of argu-
ment. Therefore, this model is considered as a valid base for this study.
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4.1. Socio-demographics

While some scientific studies show that forest preferences can
depend on personal and socio-demographic factors (e.g., gender, age,
educational level and personal forest ownership) (Abello and Bernaldez,
1986; Frick et al., 2018; Hegetschweiler et al., 2022a; Rogge et al.,
2007), others’ results do not support these findings (Chen et al., 2014;
Eriksson et al., 2012; Hegetschweiler et al., 2020). In these cases, most
socio-demographic variables have little to no impact on the perceived
visual forest attractiveness. This study’s outcome is comparable with the
latter. Of the socio-demographic items only the Age of the participants
had an influence on the perceived forest attractiveness. A possible
explanation is that forest management has developed and changed
during the past 20 to 30 years. Older people are still expecting and might
prefer the homogenous, even-aged stand structures they grew up with
while the transformation in management visually displays several forest
development stages within one management form (e.g., continuous
cover management). This might be observed as more natural and
unmanaged.

4.2. Motives and activities

The results revealed that motives for visiting the forest had a stronger
impact on the perceived visual forest attractiveness than the performed
activities. It can be argued that this is related to the fact that due to the
methodological approach predominately people going for a walk
participated in the survey compared to people performing other activ-
ities. Therefore, its significance is not as pronounced compared to the
derived motives. The positive influence of the motive Relaxing and
recovering can easily be explained, because people who correspond to
this motive appreciate the forest’s environment and feel comfortable in
its surrounding. Whereas it is more complicated to understand the
motive Activities in the close-by forest’s negative correlation with the
perceived visual forest attractiveness. This could be interpreted that
mainly regular visitors from close-by neighborhoods match this motive,
as they can access this close-by forest easily for recreational activities.
Regular visits and the satisfaction caused by it can lead to the devel-
opment of a relationship to this forest’s environment (Arnberger et al.,
2022). This can be referred to as place attachment (Altman, 1982).
Through the people’s connection to a certain place, their motivation
rises to benefit and preserve its environment or even develop more
pro-environmental behavior and environmental responsibility (Dar-
yanto and Song, 2021; Soopramanien et al., 2023). Arnberger et al.
(2022) study revealed, that an even stronger sense of place attachment is
caused by nearly untouched or little developed urban green spaces.
Therefore, visitors see it as an “obligation” to be informed about forest
transformations performed at their attached place. Single events caused
by storms or logging can significantly change people’s perceptions in a
relatively short period of time (Frick et al., 2018; Wild-Eck et al., 2004)
and deviations from the known norms are difficult to be accepted
(Purcell, 1992). Even though people following this motive show little
understanding for transformations of the visual forest appearance of
which they were not informed about personally, they still proceed their
visits, because of easy accessibility and convenience.

4.3. Forest transformations due to forestry

Visitors perceive transformations due to forestry with different in-
tensities. Those visiting the Waldlabor more regularly are able to
compare the current state with the memories of previous visits. This
could explain the perceived visual attractiveness of the plot 2020/21,
where the last coppicing was only performed a short time before this
project’s execution and that resulted in a great visual transformation.
Still today, this is clearly visible, particularly for long-time visitors. This
plot revealed the lowest appreciation scores and the greatest range in the
standard deviation. These statistical figures show that the visitors’
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perceptions of this plot varies much more than at other survey locations.
Based on the collected data, it is possible to say that while clear cuts are
perceived negatively but do not have a significant influence on the
perceived forest attractiveness, plantings and regenerations have a
positive correlation. This could be due to its positive connotation and
potentials for e.g., outdoor recreation due to forest development (i.e.,
public involvement in regenerative processes) (Probstl et al., 2010;
Strange et al., 2019).

4.4. Personal satisfaction and feeling informed

The positive influence of Personal satisfaction with forest maintenance
is obvious, however why a negative correlation exists in regard to Per-
sonal impression of being well-informed needed further investigation. The
results show that a direct link between the provision of on-site infor-
mation boards and the impression of feeling informed is given. Never-
theless, despite the provided on-site information, these study plots are
not appreciated by the visitors (e.g., survey location 03: high impression
of feeling informed; low perceived attractiveness), while the lack of
information boards at survey location 01 does not lower the high
attractiveness of continuous and even-aged high forests’ plots. This
could be explained by the assumption that being well-informed does not
directly link to perceived forest attractiveness and being aware of the
transformations initiated through forest management. Furthermore, the
boards were installed in April 2008, but no information about the
coppicing of 2021 was added. Related to forest work, targeted
communication measures are essential to encounter the visitors’ un-
derstanding (Hunziker et al., 2012). In particular, transparent commu-
nication between forest workers and forest visitors in regard to the
discussed coppice-with-standards management form could improve the
acceptance of necessary forest work (Schenk et al., 2007).

4.5. Forest characteristics

Other scientific publications already showed that specific forest
characteristics have a particular impact on how they are visually
perceived (Edwards et al., 2012; Hegetschweiler et al., 2020, 2017;
Wang et al., 2017). The significant forest characteristics relevant for this
study (see Table 4) were in most cases already mentioned during the
qualitative interviews, which again underlines the importance of these
parameters in the assessment and evaluation of perceived visual forest
attractiveness.

First, it is positively influenced by the present vegetation types (i.e.,
coniferous and broadleaf forest). Why both vegetation types that visu-
ally appear so differently, have a positive impact cannot be explained
based on this study’s data. However, the findings align with the derived
forest characteristics influencing visual perceived forest attractiveness
by Hegetschweiler et al. (2017), Hegetschweiler et al. (2020) and Frick
et al. (2018). Research revealed that forest visitors prefer mixed forest
over monocultures (Filyushkina et al., 2017; Hegetschweiler et al.,
2022a). However, this forest type is not represented in the case study
area.

Second, even though from an ecological point of view dead wood is
an essential component for forest ecosystems, it is a controversial topic
regarding perceived visual forest attractiveness (Frick et al., 2018;
Gundersen and Frivold, 2011; Imesch et al., 2015) and the only nega-
tively influencing forest characteristic derived. This result is consistent
with the findings of (Hegetschweiler et al., 2020), but the studies of
Rathmann et al. (2020) and Hauru et al. (2014) revealed that it can also
be recognized as positive. Today, forest management often encourages
the presence of deadwood to benefit from its advantages (Imesch et al.,
2015). The qualitative interviews pointed out that visitors are informed
about the deadwood’s functions and accept it for this reason, but do not
see it as visually pleasant. This coincides with the results of Gundersen
et al. (2017), as their study revealed that well-formulated information
about the function of dead wood improves society’s acceptance. The
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quantitative data revealed that older people find deadwood (i.e., Piles of
branches on the ground) less attractive compared to younger people. This
could be explained by the managed forests’ tidy appearance during their
childhood.

Third, three of the derived forest characteristics are directly linked to
the present light conditions (Shady and protected from the sun and Light
and broad view into the forest) or indirectly influence this phenomenon by
vegetation density (Bushes and young trees). However, the contradiction
that all variables show a positive correlation, creates space for
discussion.

If shade is provided by a forest, it is often highly appreciated by
visitors. In particular on hot summer days, forests have a pleasant
cooling function and therefore reduce the discomfort of heat stress
conditions (Lafortezza et al., 2009). This is linked to the presence of a
closed canopy cover (Hesslerova et al., 2013; Marland et al., 2003).
Already the qualitative interviews revealed this as one reason why
people visit the Waldlabor. Therefore, missing shade leads to a lower
overall perceived attractiveness. This again could explain the overall
low scoring of the plot 2020/21. The lack of a developed shrub layer and
young trees at this plot at the time of the project’s execution, conse-
quently resulted in hardly any shade on the surrounding paths. It needs
to be considered that the availability of shade is not only determined by
missing trees but can also be influenced by weather conditions and the
position of the sun. Hegetschweiler et al. (2020) as well as Nielsen et al.
(2012) target the topic of the sun’s perception in the context of forest
preferences and characteristics. Both studies demonstrate that sun
beams or the presence of sun positively influence the perception of a
photograph or site. However, no information related to a potential in-
fluence due to the lack of shade was mentioned in these publications
(Hegetschweiler et al., 2020; Nielsen et al., 2012).

A shrub layer’s presence can positively influence a forest perception.
Its importance is also shown by the results of other published projects
(Hegetschweiler et al., 2020; Wang et al., 2017). This could be linked to
the shrub layer’s visual appeal that gives a forest a natural, and un-
touched look, which is seen as attractive and beautiful (Bauer et al.,
2009; Carvalho-Ribeiro and Lovett, 2011; Frick et al., 2018; Klein-
hiickelkotten et al., 2009). This assumption could support the finding of
how the different stages of coppice-with-standards are viewed. The
longer the coppicing lies in the past, the more time the shrub layer had to
develop and the traces of forest management (e.g., harvester tracks) to
disappear, the better the management form is appreciated by the visi-
tors. The continuous cover forest with its dense shrub layer reached the
highest perceived visual forest attractiveness scores, possibly because
the least traces of active forest management can be detected.

The positive influence of Light and broad view into the forest is not as
significant compared to the other derived variables. Still, it should not
be neglected, because of its close link to the parameters Shady and
protected from the sun and Bushes and young trees, but leaves room for
interpretations. This forest parameter dominates at two study plots, the
even-aged high forest and the coppice-with-standards 2020/21. While
former’s appearance is appreciated, latter reached the lowest scores
regarding perceived visual attractiveness. On the one hand, the need for
security could impact this variable. A feeling that appears when aspects
such as a familiar environment or a wide view into the forest are guar-
anteed (Hegetschweiler et al., 2022a). The vegetation density can
strongly influence the feeling of safety, as it decreases with increasing
density (Jansson et al., 2013; Wang et al., 2017). On the other hand, a
contradiction to this assumption is the preference for a shrub layer’s
presence, which generally results in a restricted view. Edwards et al.
(2012) study pointed out the possibility to better describe this seemingly
contradicting correlation with a bell-shaped distribution rather than a
linear relationship. This would mean that neither of the two extremes (i.
e., high vegetation density and broad view into the forest) gain the
highest scores for perceived visual forest attractiveness.
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4.6. Limitations

Visitors of the Waldlabor perform different outdoor activities.
However, based on the research design predominately people on a walk
participated in the survey and therefore, other user groups are under-
represented in the sample. This fact limited the possibilities to further
investigate the activities’ influence on the perceived visual forest
attractiveness. Moreover, the response rate was influenced by the peo-
ple’s limited time capacities during their stay in the forest. Therefore,
particularly people crossing the forest on their daily routes did not
participate. Furthermore, a methodological challenge was faced, since
participants were asked to evaluate two study plots with one question-
naire. It is not transparent to what extent the respondents were influ-
enced by the first study plot’s answers, when evaluating the second one.
To reduce this limiting factor, the order in which the plots were evalu-
ated was changed for each respondent. Additionally, the survey was
conducted on numerous days and different day times in June 2022. This
month prominently featured warm temperatures and sunny conditions.
However, it is still possible that the weather conditions influenced the
results. Next, it needs to be remembered that solely the even-aged high
forest featured a coniferous forest, while all other study plots repre-
sented broadleaf forest. How this aspect influenced the study is not
accountable. Finally, a distortion could have arisen due to the different
samples collected at each survey location. However, no notable differ-
ences in socio-demography were detected.

5. Conclusion

The forest visitors’ divided and critical views on the management
form coppice-with-standards and notably its early stages highlights the
importance of addressing this issue. Particularly, in case the manage-
ment form’s potential in the context of energy supply increases and turns
into a realistic, implementable option, it should be considered whether
this implementation needs to be performed in recreational forests or if
other forest areas would also suit this purpose. Other forest areas would
guarantee less disturbance of the local biodiversity due to the lack of
regular forest visitors and the resulting noise (e.g., leaving the
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designated paths, picking flowers, letting dogs off the leash). Moreover,
problems concerning the reduced cooling capacity associated with the
lack of shade would not arise. Otherwise, reactions from the forest vis-
itors need to be expected. Targeted information and communication e.
g., through articles in local newsletter and up-to-date information
boards could help to increase acceptance for this management form,
even with the missing appreciation of its visual appearance. Eventually
the fact that the cut wood is used for energy production could already
lead to a higher acceptance, in contrast to its importance for biodiversity
and its cultural value. As latter have no direct benefit for the visitors,
former might have a personal impact on them, particularly during an
energy crisis.
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Appendix A: Photographs of the individual survey locations and different management forms

Survey location 2: coppice-with-standards management cut in 2014/15 (left of path), coppice-with-standards management cut in 2008 (right of
path).
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Survey location 3: coppice-with-standards management cut in 2020/21 (left of gravel road), abandoned coppice-with-standards management
(right of gravel road).

10
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Appendix B: Questionnaire of the quantitative survey (English translation)

Perceived visual forest attractiveness of management forms in the Waldlabor

This project performed by the Swiss Federal Institute for Forest, Snow and Landscape Research WSL and
the Waldlabor Zirich investigates how forest visitors perceive the forest management forms represented
in the recreational forest on Honggerberg, Zurich.

Thank you very much for supporting this project!

First, some questions about your visit to this forest will be asked.

1. How often to you visit the forest on Today ismy Less than 1-3 times 1-3 times daily
Honggerberg? first visit once a per month per week
month

(0] (0} (0] (0} (0]
2. How long does it normally take you Less than 10-20 21-30 More than
(e.g., from at home or your work) to 10 minutes minutes minutes 30 minutes
reach the forest on Honggerberg?

(0] 0} (0] 0}
3. How long do you normally spend time Less than 30-60 61-90 91-120 More than
in the forest of Honggerberg? 30 minutes minutes minutes minutes 120 min.

(0] 0} (0] 0} (0]
4. Why do you visit the forest on Honggerberg? Strongly Neither Strongly

disagree nor agree

For each of the following statements, please indicate to
what extent it applies to you. (1) (2) (3) (4) (5)
Visiting the most close-by forest. 0 0} 0 0} O
Using the good access to public transport. 0] (0] 0] 0} O
Us!ng t'he forest for daily routes. E.g., going to walk or 0 0 0 0 0
univeristy
Going for daily walks with a dog. 0] (0] 0] 0} (0]
Accompanying children at play time. 0] 0} 0] 0] O
Experiencing the forest and nature. 0] (0] 0] 0} O
Enjoying the fresh air. 0] 0} 6] 0} O
Enjoying the calmness. 0] (0] 0] 0} O
Going for random walks. 0 0} 0] 0 0
Doing sports activities. 0] (0] 0] 0} 0]

11
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5. What activities to you perdominately perform when you are visiting the forest on Honggerberg?

Multiple responses are possible.

Going for a walk with a dog Accompanying children at play time

Going for a walk without a dog Being outside with a youth group
Reading

Watching nature

Makig a bonfire/BBQ

Other:

Jogging

o)

0)

0 Nordic Walking
0)

0 Biking

)

©O O O 0o O O

Horseback riding

6. In which company do you most frequently visit the forest on Honggerberg?

@) Alone O With other adults
(0] With children (0] With a dog
7. Do you listen to music during your stay in the forest yes no
of Honggerberg? 0 0

8. Which sounds do you hear right now?
Multiple responses are possible.

Twittering of birds An airplane

Rustling of animals in the bushes Construction work
Barking of dogs Shooting from the shooting range
Passing by bikes Voices of other visitors
Forest work

Other:

Playing children
Wind

O O O O O o
O O O O O O

9. What changes have you noticed in the forest on Honggerberg due to forest work?

Multiple responses are possible.

0] Plantings and restorations 0] Cleanup after storm

Clear cuts in the close-by 0 Other:
surrounding

12
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Please take a close look at the assigned forest area within the markers and answer the following
questions.

10.a Which color code was assigned to this forest area?
0] Orange (0] Purple o Green
0] Blue (0] Yellow (0] Red

11.a How much do you visually like the forest in front of you?

Please make this assessment on a scale of 1 to 10.

| do not | totally
like it all like it
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
(0} (0] (0] (0] (0] (0] (0] (0] (0] (0]
12.a What do you visually like or not like about the Strongly Strongly It does
forest in front of you? disagree agree not
apply
Please assess each of the following statements on a here

—_

[N
-
—_

N
-
—_

w
-
—_
==
—_

w1
—

scale of 1 to 5.

Predominately coniferous trees.
Predominantly broadleaf trees.

Tall and high trees.

Many bushes/shrubs and young trees.
Many fallen, dead trees.

Many branches and piles of branches on the ground.
Children can use this forest to play.
Little ground cover.

Dense ground cover.

Shady and protected from the sun.
Light reaches the forest ground.

Light and broad view into the forest.

Many different tree species.

O O OO0 OO0 OO0 oo o o o o
O O OO OO0 0o oo o o o o
O O OO OO0 OO0 oo o o o o
O O OO0 OO0 OO0 oo o o o o
O O OO OO0 OO0 Oo o o o o
O 0O OO0 OO0 OO0 oo o o o o

Little difference in tree species.

13
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13.a Would you like to leave the designated paths to yes no
walk into this forest in front of you? 0 0

Totally Totally |1do not
14.a How satisfied are you with the forest uUnsatified satified’ Nthinkthis
management and forest maintenance of the e
forest in front of you? (1) 2) 3) (4) (5) managed.
Please make this assessment on a scale of 1 to 5. 0 0 0 0 0 0

Please turn around and take a close look at the assigned forest area within the markers and answer the
following questions.

10.b Which color code was assigned to this forest area?
(@) Orange 0 Purple 0 Green
(@) Blue (0] Yellow (0] Red

11.b How much do you visually like the forest in front of you?

Please make this assessment on a scale of 1 to 10.

| do not | totally
like it all like it

(1) (2) 3) (4) (5) (6) (7) (8) ) (10)
) ) ) ) ) ) ) (@) (@) )

14
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12.b What do you visually like or not like about the Strongly Strongly It does

forest in front of you? disagree agree not
apply

Please assess each of the following statements on a here

—_—

[N
p—
—_

N
-
—_—

w
-
—_
22
—_

Ul
—

scale of 1 to 5.

Predominately coniferous trees. 0] 0 0 0 0 (0]
Predominantly broadleaf trees. 0] 0] 0] 0] 0} 0]
Tall and high trees. 0] 0] 0 0 0] (0]
Many bushes/shrubs and young trees. (0] (0] (0] (0] (0] (0]
Many fallen, dead trees. 0] 0] 0] 0] (@) o]
Many branches and piles of branches on the ground. 0] (0] 0] 0] (0] (0]
Children can use this forest to play. 0] 0] 0] 0] (@) o
Little ground cover. 0] 0] 0] 0] 0] 0]
Dense ground cover. (0] (0] (0] (0] (0] (0]
Shady and protected from the sun. 0] 0] 0] 0] 0} 0]
Light reaches the forest ground. (0] (0] (0] (0] O (0]
Light and broad view into the forest. 0] 0] 0] 0] O 0]
Many different tree species. 0] 0] 0] 0 (@) 0]
Little difference in tree species. (0] (0] (0] (0] (0] (0]
13.b Would you like to leave the designated paths to yes no
walk into this forest in front of you? 0 0

Totally Totally | do not think
14.b How satisfied are you with the forest Ll e Sl tl:‘:sa;c;r:es(tiis

manag.ement and forest maintenance of the (1) 2) 3) (a) (5)
forest in front of you?

Please make this assessment on a scale of 1 to 5. o o o o o o
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15. Gender O female (0] male O other

16. Your year of Birth? ——— __yean)

17. Your Postcode?

18. What is the highest level of school you completed or what kind of vocational training do you have?

0 None 0 Professional college, art school
0 Primary school/secondary school/junior high 0 University of Applied Sciences, teacher
school training college
0] Apprenticeship, vocational training 0 University, Federal Institute of Technology
A-levels, teachers’ trainings, vocational
0] . o
school-leaving certificate
19. Are you a member of an environmental or yes no
nature conservation organization (e.g., WWF, Pro
Natura or similar? 0 0
20. Are you an active member of an outdoor sports yes no
club that is spending time in the forest (e.g., SAC, 0 0
mountain biking, trail running clubs or similar)?
21. Are you or have you been a membe of the scouts yes no
or any simular youth group? 0 0
22. Does your job or training habe anything to do yes no
with forests? o) o)
23. Do you own any forest? yes no
(0] (0]
24. How important was the forest for you in your Completely Extremely
childhood? unimportant important

(1) (2) (3) (4) (5)
0 0 0 0 0

Please make this assessment on a scale of 1 to 5.
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Appendix C: Factor analysis of the motives for a visit of the Waldlabor

Factor analysis (Principal Component Analyses) with rotated (Varimax) factor loadings for the motives for a visit in the Waldlabor.

Derived factors and factor loading
Item in questionnaire

Relaxing and recovering Activities in close-by forest

Experiencing the forest and nature
Enjoying the fresh air

Enjoying the calmness

Using the forest for daily routes
Accompanying children at play time
Visiting the most close-by forest
Doing sports activities

Eigenvalues

% variance explained

Going for daily walks with a dog
Using the good access to public transport
Going for a random walk

0.812 —0.038
0.891 0.027
0.843 0.111
—0.194 0.542
0.023 0.429
0.394 0.686
0.324 0.551
2.763 1.374
27.628 13.737
—0.050 —0.048
—0.112 0.159
0.327 0.044

Extraction method: Principal Component Analysis.
Rotation method: Varimax with Kaiser Normalization.

Kaiser-Meyer Olkin Measure (Measure of Sampling Adequacy): 0.676.

Bartlett’s Test auf Sphericity: Xz (45) = 866.764, p < 0.001.

Appendix D: Factor analysis of performed activities in the Waldlabor

Factor analysis (Principal Component Analyses) with rotated (Varimax) factor loadings for the performed activities in the Waldlabor.

Derived factors and factor loading

Item in questionnaire Social activities

Sports activities

Going for a walk Relaxing and recovering

Making a bonfire/BBQ 0.778
Accompanying children at play time 0.757
Being outside with a youth group 0.437
Jogging —0.029
Biking 0.292
Horseback riding —0.180
Going for a walk —0.053
Going for a walk with a dog —0.092
Reading —0.203
Watching nature 0.137
Eigenvalues 1.743
% variance explained 17.431

0.127 0.083 0.148
—0.029 0.113 0.037
-0.017 -0.110 -0.167
0.846 —0.029 0.111
0.606 —-0.102 0.230
0.522 0.154 —0.395
—0.152 0.785 0.111
-0.114 —0.783 0.049
0.146 -0.127 0.714
0.034 0.247 0.640
1.453 1.265 1.107
14.532 12.647 11.069

Extraction method: Principal Component Analysis.

Rotation method: Varimax with Kaiser Normalization.

Kaiser-Meyer Olkin Measure (Measure of Sampling Adequacy): 0.524.
Bartlett’s Test auf Sphericity: y2 (45) = 307.068, p < 0.001.
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