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ABSTRACT
This study compared visitor preferences of forestry professionals across six European countries
(Sweden, Denmark, Great Britain, Austria, Romania and Portugal) using a questionnaire survey. The
598 interviewees were asked to rank photographs depicting recently thinned experimental plots in
a 13-year old stand of pedunculate oak (Quercus robur L.) according to the criterion: “Which forest
environment do you prefer as a visitor?” The plots represented five different residual stem
densities: 7000 (no thinning, very high stem density), 5300 (heavy thinning, high stem density),
1000 (very heavy thinning, medium stem density), 300 (extremely heavy thinning, low stem
density/open stand) and 100 (solitary trees, very low stem density/very open stand) stems ha−1.
The results indicated geographical variation in the preferences for different thinning practices in
young stands of oak. Portuguese, Austrian and Romanian respondents generally favoured thinned,
but dense stands, whereas Danish and British respondents preferred very heavily thinned stands.
Swedish respondents preferred open stands resulting from extremely heavy thinning. Photographs
taken along rows were favoured to photographs across rows, indicating a preference for scenes
offering perspective and accessibility. The results indicate a variation of visitor preferences among
forestry professionals for different silvicultural regimes. We interpret this in the context of national
traditions and forestry paradigms that influence the shaping of preferences.
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Introduction

According to recent statistics (FAO 2010), the area covered by
forests and other wooded land in Europe (excluding Russia)
gradually increased by approximately 0.4% per year during
1990–2010. The increase was a consequence mainly of
forest policy measures in EU’s common agricultural policy
and in country-specific forest policy schemes (Weber 2000).
In several countries, such schemes directly promote the use
of deciduous hardwoods.

For this reason, but possibly also because of a general
belief in promising long-term market conditions for valuable
hardwood timber, oak is widely used for afforestation and
when regenerating long-established forests. In urban and
periurban forests, oak is often a preferred species also
because of the environmental and recreational benefits
related to more open forest types. In most young oak
stands, however, precommercial thinning practices are still
targeted mainly to promote the long-term economic poten-
tial, while other management objectives are given little or
no immediate attention.

Thinning practices for young as well as older oak vary
somewhat across Europe and may depend on species. Gener-
ally, pedunculate oak (Quercus robur L.) for timber production
is managed at marginally higher stem densities than sessile
oak (Quercus petraea (Matt.) Liebl.) at any given stage of

stand development. Other oak species are generally
managed either according to local prescriptions for the
main oak forest type or according to site, species or objec-
tive-oriented, specific requirements.

In Northern Europe, including Sweden (Almgren et al.
1984, 2003; Ståål 1986), Denmark (Henriksen 1988; Skovs-
gaard 2004a, 2004b) and Great Britain (Evans 1984; Savill
2013), the contemporary management model for young oak
comprises early thinning among dominant trees to remove
undesirable individuals, combined with heavy thinning
among socially intermediate trees and no thinning in the
inferior understorey.

This is in contrast to practices in Central Europe, for
example, in France (Oswald 1982; Bary-Lenger & Nebout
1993; Jarret 2004; Sardin 2008) and Germany (Krahl-Urban
1959; Kenk 1993; Mosandl & Paulus 2002), where the first
thinning intervention is delayed and much lighter. The
practice of delayed thinning in youth and only light thin-
ning at later stages of stand development is common
throughout Central and Eastern Europe, for example, in
Austria (Mayer 1992; Hochbichler 1993; Hochbichler et al.
2000) and Romania (Nicolescu 2010). There is, however,
substantial variation in management prescriptions even
for oak managed with classical light thinning during long
rotations.
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In Southern Europe, for example, in Portugal, agricultural
practices and the hazard of fire directly influence the manage-
ment paradigm and, consequently, the structure of oak stands
(Proença 2009). Although management recommendations for
pedunculate oak in Portugal suggest planting at low densities
combined with early high pruning and thinning interventions
similar to practices in Northern Europe (Louro et al. 2000), this
regime is rarely implemented in forestry practice (Soares
2013).

The increase of forest land in Europe offers new challenges
to landscape planners and foresters, especially in urban and
periurban areas and more generally for the management of
young stands. Two major forces are pushing this process:
the advent of sustainable forest management paradigms
and the “citification” of the forest (Paris 1972; Konijnendijk
2000; von Gadow 2002). In addition to these, changing
socio-economic conditions and technological developments
lead to changes in regeneration methods and in the fre-
quency and weight of precommercial stand interventions
and thus impose further challenges on “traditional” silvicul-
tural practices. For instance, manual low-intensity interven-
tions at short intervals in young stands are no longer
economically sustainable and are being replaced by mechan-
ized interventions with heavier thinning at longer intervals.

For young oak, there is an increasing interest in simple,
rational approaches that combine early stand interventions
of heavy thinning with early high pruning and aim for pro-
duction of high-quality timber at shorter rotations (Jensen &
Skovsgaard 2009; Skovsgaard & Jensen 2009; Beinhofer
2010; Lemaire 2010; Wilhelm & Rieger 2013; see also Hoch-
bichler et al. 1990; Hochbichler 1997, 2004).

These management approaches have been coined under
different labels, but essentially originate from seminal ideas,
observations and experiments of more-or-less widely spaced
oak subjected to extremely heavy thinning (and some
pruning) in Denmark (Løvengreen 1949), Sweden (Ståål
1986) and Great Britain (Jobling & Pearce 1977; Kerr 1996).
Here, the ideas initiated during the early and mid-1900s.
Recently, it has been speculated whether such “new”manage-
ment practices, with or without modification, could possibly
fulfil contemporary requirements for sustainability better
than “classic” oak management. The main argument is that
the alternative approach would allow for more emphasis on
aesthetics and environmental values while simultaneously
safeguarding a high level of income for the owner (Jensen
& Skovsgaard 2009; Skovsgaard & Jensen 2009; Wilhelm &
Rieger 2013; Löf et al. 2016).

Collectively, these developments indicate an urgent need
for rethinking of thinning practices in young oak stands,
aiming towards simpler and more schematic approaches.
Obviously, any new solutions should be socially acceptable.
Visitor preferences are a key component in evaluating social
acceptability. In the wake of European integration, recent
studies raised the question to what extent visitor preferences
could be generalized across Europe (Edwards et al. 2012a,
2012b).

Forests are shaped by forestry professionals. Their personal
view or interpretations of recreational quality for visitors con-
sequently have a major long-term impact on the

opportunities for meeting forest visitors’ demand, whether it
is seen in the light of scenic quality in general or recreational
quality in relation to specific visitor activities (e.g. Shelby et al.
2005). Preferences of forestry professionals are shaped
through their basic education and over time through active
involvement in forestry practices and interaction with other
forestry professionals. Due to the increasing importance of
oak, especially in the context of urban forests, knowledge of
such preferences and underlying factors could potentially
have strong implications for future management practices.

Based on these premises, we present an analysis of simi-
larities and differences among forestry professionals across
Europe in their personal preferences and visual assessment
of young oak stands of contrasting stem density as seen
from a visitation perspective. The analysis included foresters
working in forestry practice and research as well as university
students (mainly forestry students), all of which we in this
context consider as forestry professionals. The respondents
originated from Sweden, Denmark, Great Britain, Austria,
Romania and Portugal.

Materials and methods

Forest stand

The study area comprised experiment no. 1516 of Forest &
Landscape Denmark. The experiment is located in Haslev
Orned forest at Bregentved Estate, approximately 60 km
south of Copenhagen. The forest stand is composed of
even-aged pedunculate oak (Q. robur L.) with a sparse admix-
ture of hornbeam (Carpinus betulus L.). The stand was estab-
lished in 1989 by sowing on a grass meadow. In spring
2002, when the stand was 13 years old (stand top height
≈ 6–7 m), experiment 1516 was installed and the first precom-
mercial thinning was conducted.

Five plots of contrasting thinning treatment were selected
for this study: an unthinned control plot (with natural thinning
only) and four recently thinned plots (Jensen & Skovsgaard
2009). The residual stem densities were 7000 stems ha−1 in
the unthinned control plot (also labelled “no thinning”),
5300 stems ha−1 in the plot with heavy precommercial thin-
ning (representing “traditional” Danish thinning of oak at
this stage of stand development), 1000 stems ha−1 in the
plot with very heavy thinning, 300 stems ha−1 in the plot
with extremely heavy thinning and 100 stems ha−1 in the
plot with only solitary trees remaining. All cut trees were left
on the ground after the thinning operation.

Data acquisition

Visitor preferences of forestry professionals were investigated
through a questionnaire survey with 10 photographs attached
(Jensen & Skovsgaard 2009). Each treatment was depicted in
two colour photographs, along and across tree rows; the
former was included to show the row-wise structure of the
stand, the latter to depict the lack of such structure
(Figure 1). The photographs were taken in August 2002. In
photographs taken along rows in stands with a high density
of stems, the row structure is typically visible, but with
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decreasing stem density the visual impression of row struc-
ture fades away.

The methodology for assessment of photographs was an
adaptation of the so-called experimental method for measur-
ing preferences of different forest types (developed by Koch
1977a, 1977b; see also Koch & Jensen 1988). Respondents
were asked to rank the 10 colour photographs (10 × 15 cm)
according to the criterion: “Which forest environment do
you prefer as a visitor?”

Data collection took place in 2004–2012. During this
period, the questionnaire was distributed among foresters
and forestry students in 20 European countries. Responses
received until 2011 were included in a preliminary study
(Petucco 2011), but due to low number of responses some
countries were excluded in the analysis.

Responses included in the final analysis originate from
Sweden, Denmark, Great Britain, Austria, Romania and Portu-
gal (Table 1). The total number of respondents was 598. Out of
these, 295 were foresters working in forestry practice or forest
research, while 303 were university level (BSc and MSc) stu-
dents. Essentially all students were forestry students, except
approximately 30 landscape and tourism students in Austria.
The number of respondents in each country varied between
87 and 131. No respondents had visited experiment 1516
before answering the questionnaire, and all were conse-
quently subjected to the same type of stimulus.

Statistical analyses

Data handling was carried out using STATA statistical software
(StataCorp. 2007). A scoring procedure was run, where 10
points were assigned to the photograph receiving the
highest ranking, 9 points to the second highest, and so on,
down to 1 point for the photograph receiving the lowest
ranking.

The resulting preference scores were not normally distrib-
uted and were therefore analysed using non-parametric
analysis of variance. As far as possible, foresters and students
were analysed both separately and collectively, but for some
analyses the number of respondents per type and country
was too small to allow for robust results. After the scoring pro-
cedure, a Kruskal–Wallis test was used to detect differences in
scoring among type of respondents and across countries (Zar
1999). In case of significant differences, the Nemenyi–
Damico–Wolfe–Dunn post hoc test was applied (Hollander &
Wolfe 1999).

Results

Preferences for individual photographs

Within each country, forestry professionals had significantly
different visual preferences for the 10 photographs (Kruskal–
Wallis test, α = 0.05, Table 2 and Figure 1). Overall, photos
203 (very heavy thinning, 5300 stem ha−1, across rows) and
208 (extremely heavy thinning, 1000 stem ha−1, along rows)
were ranked highest. In contrast, photo 205 (no thinning,
7000 stems ha−1, across rows) and photo 217 (solitary trees,
100 stems ha−1) were ranked in the lowest positions.

There was some variation across countries in the ranking of
the photographs (Table 2). Across the six countries, no single
photograph was ranked unequivocally highest or lowest.
Although photo 203 (very heavy thinning, 5300 stems ha−1)
was ranked highest in all countries except Sweden, its mean
score value was not statistically different from those of
other photographs in the following two to five positions
(Nemenyi–Damico–Wolfe–Dunn test, α = 0.05). In addition to
photo 203, Portuguese respondents ranked photo 215
highest, indicating a preference for unthinned to heavily
thinned stands (7000–5300 stem ha−1). Austrian and Danish
respondents preferred photographs of heavily to very
heavily thinned stands (5300–1000 stems ha−1). A preferred
range of stem densities or thinning practices did not
emerge clearly from the ranking by Romanian, British or
Swedish respondents. For these countries, photos in the first
four to five positions represented stand treatments ranging
from no thinning (7000 stems ha−1) to extremely heavy thin-
ning (300 ha−1) and the mean scores were not significantly
different. Furthermore, for these three countries, the mean
scores were characterized by slightly weaker differentiation
between photos than for Austria, Denmark and Portugal
with differences between maximum and minimum mean
scores of 3.64 (Romania), 3.33 (Sweden) and 2.71 (Great
Britain) compared to 4.23 (Austria), 3.84 (Denmark) and 3.69
(Portugal).

For all six countries, the photograph taken along rows in a
stand with a given stem density/thinning treatment in most
cases had a higher mean score than the photograph taken
across the direction of rows (Figure 2, Table 2). The difference
in mean scores between two photographs of identical stem
density was lower in the most heavily thinned stands where
the visual row effect was limited or absent. Similarly, differ-
ences in standard deviations of preference scores between
photos of identical thinning treatment tended to decrease
with decreasing stem density (Figure 2). However, for the
most heavy thinning (solitary trees, 100 stems ha−1), there
was no clear difference between stand structure along and
across rows and therefore the large difference between stan-
dard deviations observed for photos 217 (across) and 207
(along) must be ascribed to other features (entire trees vs.
parts thereof, sky visibility, etc.) of the photographs.

Detailed analyses of preferences among foresters vs. stu-
dents (Kruskal–Wallis test, α = 0.05, not shown here) indicated
statistically significant differences only for a minority of
photographs (Austria: 3 photos, Denmark: 2, Great Britain: 2,
Portugal: 1, Romania: 3, Sweden: 0). Overall, 18% of the
photographs were rated differently by the two respondent
groups.

Mean scores for treatment types

The assessment of treatment types varied significantly
(Kruskal–Wallis test, α = 0.05) across countries (Table 3).
Danish and British respondents gave the highest mean
score to very heavy thinning (1000 stems ha−1), Romanian,
Portuguese and Austrian respondents to heavy thinning
(5300 stems ha−1) and Swedish respondents to extremely
heavy thinning (300 stems ha−1).
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Figure 1. Pairs of photographs from five different oak plots of contrasting thinning practice, ranging from 100 trees ha−1 (solitary trees) to the unthinned stand of
7000 trees ha−1 (plus 1900 dead trees ha−1). Each pair of motives includes contrasting impressions of row-wise structure and lack of such structure. The photographs
were obtained in experiment 1516 during August 2002, three months after the first precommercial thinning.
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Considering the treatment extremes, there appears to be
geographical north–south gradients in preferences (Table 3,
Figure 3), indicating that, although mid-range stem densities
are generally preferred, foresters and forestry students in
northern Europe (Sweden, Denmark, Great Britain) tend to
be more positive towards stands of solitary trees (100 stems
ha−1) than their colleagues further south (Romania, Portugal),
and vice versa for unthinned stands (7000 stems ha−1). Aus-
trian respondents, however, gave higher mean rank to extre-
mely heavily thinned stands (100–300 stems ha−1) than
Danish respondents, but the ranking of stands with no thinning
(7000 stems ha−1) was also higher in Austria than in Denmark.

Based on the differences between maximum and minimum
scores, the overall differentiation between treatment types was
stronger in Portugal (2.83), Denmark (2.51) and Romania (2.48)
than in Austria (1.82), Sweden (1.46) and Great Britain (1.38).

It appeared that foresters and students had somewhat
different preferences for treatment types (Figure 3). Students
generally preferred stands with heavy thinning (5300 stems
ha−1), but students in Sweden gave a higher mean score to
extremely heavy thinning (300 stems ha−1). In contrast to stu-
dents, foresters preferred more open stands resulting from
very heavy thinning (1000 stems ha−1), with the exception
of Portuguese foresters who singled out the denser stand
with heavy thinning (5300 stems ha−1). Overall, for foresters
as well as students, the least preferred treatment types were
unthinned stands (7000 stems ha−1) and stands of solitary
trees (100 stems ha−1).

Detailed analyses of preferences among foresters vs. stu-
dents were carried out within each country (Kruskal–Wallis
test, α = 0.05, not shown here). Significant differences were
found for a minority of treatments only in Austria (no thinning
and extremely heavy thinning), Denmark (heavy thinning and
very heavy thinning) and Romania (very heavy thinning and
solitary trees).

Mean scores along and across rows

The assessment of photographs taken along and across rows
varied slightly between countries but the general pattern was
that photos taken along rows were ranked higher than photos
across rows (Table 4). Except for students from Great Britain
and Denmark, differences between the two categories of
photographs were significant (Kruskal–Wallis test, α = 0.05).
Based on differences between overall mean scores, the differ-
entiation between photos taken along and across rows was
stronger for Romania (1.00), Sweden (0.84), Austria (0.70)
and Portugal (0.70) than for Great Britain (0.36) and

Figure 2. Overall mean and standard deviation of preference scores for each
photograph (highest score = 10; lowest score = 1; n = 598).

Table 1. Distribution of respondents across countries.

Foresters Students

Country n
Age

(min–max) n
Age

(min–max) Total

Austria 41 (25–72) 46 (19–35) 87
Denmark 61 (27–75) 53 (22–35) 114
Great Britain 51 (18–70) 38 (18–34) 89
Portugal 44 (22–61) 46 (21–39) 90
Romania 22 (23–60) 65 (18–35) 87
Sweden 76 (27–70) 55 (20–32) 131
Total 295 303 598

Note: Age range in brackets.

Table 2. Mean scores of individual photographs (highest score = 10, lowest score = 1) ranked by forestry professionals in six European countries.

Photo Overall rank Austria Denmark Great Britain Portugal Romania Sweden
(n = 87) (n = 114) (n = 89) (n = 90) (n = 87) (n = 131)

203 1 7.49A 7.46A 6.81A 7.58A 7.24A 6.85A

208 2 6.88AB 6.98A 6.51AB 6.10BC 6.99AB 6.89A

210 3 5.92BC 5.74BC 5.92ABC 6.03BC 5.91ABC 6.48AB

215 4 5.39CD 5.08CD 5.56ABC 7.23AB 7.14A 5.82ABCD

211 5 5.45CD 5.76BC 5.03CD 5.92BC 5.66BCD 4.71DE

201 6 5.40CD 5.39BC 5.43BCD 4.38DE 4.80CDE 5.84BCD

220 7 4.48DE 6.31AB 5.91ABC 4.48DE 4.84CDE 4.82CDE

207 8 5.69BCD 4.63CDE 5.17BCD 3.97E 4.34DE 5.70BCD

205 9 4.80CDE 4.13DE 4.10D 5.51CD 4.55CDE 3.56F

217 10 3.26E 3.62E 4.57CD 3.89E 3.60E 4.44EF

Range (max–min) 4.23 3.84 2.71 3.69 3.64 3.33

Notes: Within each column (country), mean scores with the same letter are not statistically different (Nemenyi–Damico–Wolfe–Dunn test, α = 0.05). Letters indicating
statistical differences should not be compared horizontally across columns.
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Denmark (0.24). With the exception of respondents from
Sweden, the differentiation was slightly stronger for foresters
than for students.

Discussion

The aim of this study was to compare visitor preferences of
forestry professionals (foresters and forestry students) in

different parts of Europe with regard to residual stem
density following thinning in young, even-aged stands of ped-
unculate oak. Although the forest type considered is rather
specific, we believe that this could be the first study compar-
ing visual preferences of forestry professionals for forest
environments across a number of European countries based
on primary data.

Research method

In line with previous research of visitor preferences linked to
this thinning experiment (Jensen & Skovsgaard 2009;
Petucco et al. 2013) and in order to facilitate comparison of
results, we closely followed the approach developed and
used in numerous other forest preference studies in
Denmark (e.g. Koch & Jensen 1988; Jensen 1999). We fully
acknowledge, however, the multi-facetted concept of
human preferences as well as concepts related to the
deeper understanding of the construction of landscape per-
ceptions and of specific recreational preferences (see, e.g.
Shelby et al. 2005; Singh et al. 2008). A detailed discussion
of our results within the context of this wider range of
issues lies beyond the scope of this paper.

Preferences for individual photographs

For most countries, photo 203 (5300 stems ha−1) was selected
as the most preferred and photos 217 (100 stems ha−1) and
205 (7000 stems ha−1) as the least preferred. Regarding the
intermediate positions, no distinct sequence of photographs
appeared. Moreover, the top and the bottom positions
often received average scores not statistically different from,
respectively, the following or preceding positions (Table 2).

Preferences for treatment types

The analysis revealed some geographical variation in the pre-
ferences of forestry professionals across Europe. This is in line
with other studies suggesting the presence of a “spatial

Table 3. Comparing treatment preferences of forestry professionals across six European countries (highest score = 10, lowest score = 1).

Country N
No thinning
7000 ha−1

Heavy
thinning
5300 ha−1

Very
heavy thinning
1000 ha−1

Extremely
heavy thinning

300 ha−1
Solitary trees
100 ha−1 Score range

Austria 86 5.10BC

(0.248)
6.46AB

(0.238)
5.69BC

(0.230)
5.66AB

(0.196)
4.64AB

(0.258)
1.82

Denmark 114 4.61C

(0.206)
6.56AB

(0.201)
6.64AB

(0.191)
5.56AB

(0.203)
4.13B

(0.220)
2.51

Great Britain 89 4.84BC

(0.255)
5.92AB

(0.255)
6.22AB

(0.164)
5.70AB

(0.220)
4.89AB

(0.271)
1.38

Portugal 90 6.36A

(0.260)
6.76A

(0.236)
5.29C

(0.158)
5.21B

(0.209)
3.93B

(0.239)
2.83

Romania 87 5.83AB

(0.251)
6.45AB

(0.226)
5.91ABC

(0.228)
5.35B

(0.199)
3.97B

(0.254)
2.48

Sweden 130 4.69C

(0.190)
5.77B

(0.213)
5.89ABC

(0.181)
6.15A

(0.176)
5.07A

(0.226)
1.46

KW p-value 7.7 × 10−8* 0.021* 5.3 × 10−5* 0.010* 0.002*

Note: The table includes mean scores for each treatment (standard errors in brackets), range of scores (max–min) and p-values for the Kruskal–Wallis (KW) test. Scores
with the same letter are not statistically different (Nemenyi–Damico–Wolfe–Dunn test, α = 0.05). Letters indicating statistical differences should not be compared
horizontally across columns. Bold indicates the treatment with the highest mean score in each country. KW p-value:* indicates statistically significant differences
between countries (Kruskal–Wallis test, α = 0.05).

Figure 3. Mean preference score for each treatment by foresters and students
(highest score = 10, lowest score = 1, n = 598). Legend: = Austria, =
Denmark, = Portugal, = Romania, = Sweden, = Great Britain.
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factor” that influences visitor preferences (Edwards et al.
2012a, 2012b).

Differences were most evident in the assessment of thin-
ning practices. More specifically, in addition to a general
pattern of preferences for a wide range of intermediate
stem densities (300–5300 stems ha−1), we identified a geo-
graphical north–south gradient (Figure 3, Tables 3 and 4), indi-
cating that forestry professionals in northern Europe (Sweden,
Denmark, Great Britain) are more positive towards very open
stands than their colleagues further south in Europe (Austria,
Romania, Portugal), and vice versa for very dense stands.
However, the small size of the subsample of foresters in
Romania may have slightly weakened the results for this
country.

Overall, we believe that this preference pattern relates
closely to geographical variation in forestry paradigms and
management practices as briefly outlined in the Introduction.
Even marginal differences in management objectives and in
the perception of rational means and methods to achieve
these may substantially influence the visual impression of
forest scenes. Over time, an “invariant” visual impression,
and for foresters and forestry students also the educationally
based understanding and acceptance of local or national for-
estry practices, may lead to higher preferences for what is
locally or nationally accepted as “good” silviculture. In this
context, it may be relevant to consider the possible bias intro-
duced by the mixed Austrian student group (forestry and
landscape/tourism students) as a previous study revealed
differences between the preferences of forestry and social
science students for different forest scenes (Eriksson et al.
2012). In our study, however, an impact of similar magnitude
would be unexpected, since landscape and tourism students
are probably more similar (in regard to forest visitor prefer-
ences) to forestry students than to social science students.

The Portuguese preference for dense stands is in agree-
ment with previous findings for Portugal and Spain (Blasco
et al. 2009; Carvalho-Ribeiro & Lovett 2011) and may relate
to climatic and social conditions in the region. For example,
dense stands provide shade and protection from the heat
(Weinstein & Schiller 1982; Schiller 2001) and are almost free
from slash and debris on the ground. This is significant consid-
ering that Portugal has the highest number of forest fires in
Europe (Carvalho-Ribeiro & Lovett 2011).

By contrast, Swedish respondents favoured open stands
(300 stems ha−1). They moreover ranked open and extremely
open stands (300–100 stems ha−1) higher than other respon-
dents. This is in line with several studies indicating that the
general public in Sweden and other Nordic countries appreci-
ate relatively open forests (Hultman 1983; Ribe 1989; Tyrväi-
nen et al. 2003; Gundersen & Frivold 2008).

In the ranking of treatment types, the mean scores esti-
mated for dense and open forest were similar for foresters
and students (Figure 3). Similar results were found in a
recent study in oak-dominated urban woodland in Sweden,
according to which open forests were considered the most
attractive for recreation, but frequent users (like forestry pro-
fessionals) tended to prefer a higher degree of canopy closure
(Heyman et al. 2011).

Somewhat in contrast, a recent study in Denmark based on
the same set of photographs as this one indicated that the
general public was essentially indifferent regarding stem
density or canopy closure, while foresters and students
tended to have a more distinct perception of treatment
type (Petucco et al. 2013). Moreover, Danish students (the
younger forestry professionals) tended to prefer denser
stands than their older forester “colleagues”. In contrast to
the general public, forestry professionals in Denmark tended
to not pay attention to row structure visibility and the pres-
ence/absence of slash. Collectively, this suggests an influence
of educational or professional background, making experts
visually analyse and evaluate stands according to contempor-
ary management standards and paradigms within their own
profession (Petucco et al. 2013).

In general for our study, the preferences were rather
homogeneous within each country. Statistically significant
differences were detected between respondents only in a
minority of cases (approximately 18–20%). Students tended
to favour dense stands (5300 stems ha−1), whereas foresters,
with the exception of Portuguese foresters, preferred
medium density stands resulting from very heavy thinning
(1000 stems ha−1, see Figure 3). This may relate to the differ-
ent age structure of the two respondent groups and is in line
with previous studies for both the general population of
Denmark (Jensen & Skovsgaard 2009) and forestry pro-
fessionals (Petucco et al. 2013) indicating that younger
respondents tend to favour denser stands.

Table 4.Mean preference scores along and across tree rows by forestry professionals across countries and for the whole dataset. Standard errors range from 0.603 to
0.813 and are not shown.

Austria Denmark Great Britain Portugal Romania Sweden

Foresters (n = 289)
Across rows 5.09 5.31 5.27 5.12 4.91 5.11
Along rows 5.91 5.69 5.73 5.88 6.09 5.89
Difference 0.82 0.38 0.46 0.76 1.18 0.78

Students (n = 292)
Across rows 5.20 5.46 5.39 5.18 5.03 5.04
Along rows 5.80 5.54 5.61 5.82 5.97 5.96
Difference 0.60 0.08 0.22 0.64 0.94 0.92

All (n = 581)
Across rows 5.15 5.38 5.32 5.15 5.00 5.08
Along rows 5.85 5.62 5.68 5.85 6.00 5.92
Difference 0.70 0.24 0.36 0.70 1.00 0.84

Note: Difference = Along− Across.
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Preference for row structure

Across all six European countries, and for foresters and stu-
dents alike, photographs taken along rows were generally
preferred to photographs across rows (Table 4). Based on
the overall differences between mean scores (Tables 3 and
4), it appears that the differentiation between treatment
types is stronger than between photos taken along and
across rows. However, photographs taken along rows in
stands of low stem density are not characterized by a clear
row structure, which will tend to reduce the overall differen-
tiation between photos taken along and across rows.

Preferences of Danish respondents were influenced much
by treatment type but little by row structure, Portuguese and
Romanian respondents were sensitive to treatment type as
well as row structure, whereas respondents from Sweden
and Great Britain did not have strong preferences with
regard to treatment type (Tables 3 and 4).

Swedish respondents were, however, quite sensitive to
row structure. It therefore appears that Swedish respondents
consider visual perspective and possibly an impression of
accessibility an important factor for forest visitation. This is
consistent with previous studies indicating that a feeling of
accessibility and provision of a view are very important for
the preferences in the Nordic countries (Gundersen &
Frivold 2008). Strangely, Danish foresters and students did
not consider row structure equally important. This is in con-
trast to previous results for the general population of
Denmark based on the same photographs (Jensen & Skovs-
gaard 2009; Skovsgaard & Jensen 2009).

For four out of the five stem densities, the overall ranking
was higher for the photograph taken along than across rows
(Table 2). However, for a stem density of 5300 ha−1, the photo
taken across rows (203) was generally ranked higher than the
photo taken along rows (211). In fact, photo 203 was the
overall highest ranking photograph. The reason for this pre-
sumably is that while photo 211 gives a poorer impression
of accessibility than, for example, photos 208 (1000 ha−1)
and 215 (7000 ha−1), photo 203 is characterized by a distinct
pattern of light that yields a clear visual impression of per-
spective and accessibility, almost like an opening between
rows. This photo therefore appears to weaken the observed
overall preference for row structure.

Representing the general visual impression of a particular
stem density along or across rows using only a single photo
for each situation is almost impossible. To stabilize the results,
we therefore focused on mean scores across the two directions
(Table 3) and five stem densities (Table 4) rather than mean
scores for each combination of density and direction. Neverthe-
less, the small set of photos clearly limits the robustness of the
results as particular (random) features of some of the photo-
graphs (e.g. 203) do have considerable impact on the mean
scores. In future studies, it should be considered including
more than one photograph of each forest setting.

Conclusion

Our analysis of visitor preferences for young stands of oak
depending on stem density/thinning practice identified

geographical variation among forestry professionals (foresters
and students) across Europe. More specifically, we identified a
geographical north–south gradient indicating that forestry
professionals in northern Europe (Sweden, Denmark, Great
Britain) are more positive towards very open stands than
their colleagues further south (Austria, Romania, Portugal),
and vice versa for very dense stands. We hypothesize that
this pattern relates to regional differences in forestry para-
digms and management practices.

Observed differences between maximum and minimum
scores indicated that European forestry professionals discrimi-
nate photographs mostly according to treatment types (stem
density). However, across all treatment types, the views
offered by photographs taken along rows were preferred to
photographs taken across rows, thus indicating that a sense
of visual perspective and perhaps accessibility did have a
role in shaping respondents’ preferences. Particularly, this
was the case for respondents from Sweden, Romania, Portu-
gal and Austria.

Overall, results demonstrated a tendency of young and
older educated experts to analyse and evaluate stands
according to contemporary management standards and
within the context of paradigms in their own profession,
although in the questionnaire they were asked to rank accord-
ing to their preferences from a visitor point of view. This result
is reflected also in previous studies indicating that trained for-
esters appreciate forest scenes that have been formed in ways
they are accustomed to through their education or pro-
fessional training (Hultman 1983; Gundersen & Frivold 2008;
Petucco et al. 2013).

Due to the increasing importance of oak, especially in the
context of urban forests, these results could potentially have
strong implications for future management practices in oak
forests. It remains to be tested, however, whether the prefer-
ences of forestry professionals are similar to the preferences
of the general population in the surveyed countries. Previous
research comparing the preferences of experts and the
general population in Denmark indicated similarities as well
as differences, depending on the forest environment and
the education of the experts (Jensen 1993; Petucco et al. 2013).

Finally, it is worth noticing that the general concept “visitor
preferences” might deserve a more refined and targeted
research effort. Previous research in North America indicated
that different recreation activities can have different require-
ments when it comes to perceived recreational quality and
associated desired experiences (Shelby et al. 2005). We encou-
rage further research on this issue.
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