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Abstract: Recreation activity preferences in forest settings were explored in a scene 

preference study. The importance of type of human intervention and the level of 

biodiversity for preference and intention to engage in recreation activities were examined 

in a sample of forestry and social science students in Sweden. Results showed that forestry 

students displayed an almost equally strong preference for natural-looking scenes as for 

scenes with traces of recreation (e.g., paths), whereas social science students preferred 

recreational scenes the most. Least preferred were scenes with traces of forest management. 

Different forest settings were furthermore preferred for different recreation activities. 

Recreational settings were favored for walking and going on outings, and natural-looking 

settings were more appreciated for picking berries or mushrooms. Respondents displayed a 

stronger intention to study plants and animals in high biodiversity settings and the intention 

to exercise was stronger in low biodiversity settings. Implications for future land use 

planning and forest management are discussed. 

Keywords: forest scene preference; recreation activities; human intervention; biodiversity; 

forest experience 
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1. Introduction 

Forests hold a multitude of values. For example, the economic value of the production of timber 

and biomass is important not only from forest owners’ perspective, but also for employment, trade, and 

the national economy. Forests are also important for environmental reasons such as biodiversity, the 

protection of plants and animals, and as a carbon sink. More recently, the social values have been 

highlighted, and the importance of forests for recreation, restoration and experiencing nature are 

recognized. A range of different leisure activities occur in a forest setting, for example: walking, 

running, riding, biking, going on outings, and picking berries and mushrooms, but also hunting, fishing 

in streams, and camping [1–3]. Spending time in natural environments such as forests positively 

influences humans’ mental and physical health [4]. 

Previous studies have found that individual characteristics such as age, dog ownership, and distance 

are important for frequency of visits to natural settings [1,5–7]. From a landscape planning perspective, 

however, there is also a need to understand what type of forests people prefer for different recreation 

activities [8,9]. In landscape preference research, setting characteristics (e.g., density, tree composition 

and age) important for preference (i.e., liking), or scenic beauty, are explicitly examined [10–12]. 

However, assessments differ depending on whether the setting is evaluated in terms of liking a setting 

or in order to conduct a specific activity in that setting [3,13–15], indicating a need to distinguish 

between preference on the one hand and intentions to visit a setting on the other [16]. If this distinction 

is noted, landscape preference research can be seen as a viable point of departure when examining 

forest-setting preferences in relation to recreation activities. 

The aim of this study was to examine visual preference and intention to engage in recreation 

activities in different forest settings among those with a higher expertise in relation to forest issues as 

compared to more novice individuals. This scene preference study was conducted in Sweden, where 

the right of public access is very generous, allowing the public to visit forests for various  

activities [17]. We examined five recreation activities, which are typically included in the Swedish 

general public’s rights in forests: walking, going on outings (e.g., picnic), exercising, picking berries or 

mushrooms, and studying plants and animals. Some of these activities, such as walking in the forest, 

are very common in Sweden whereas fewer people study plants and animals [18]. More specifically, 

this preference study measured factors that could influence preference and intention to visit forests: 

landscape components including traces of forest recreation, forest management, and level of 

biodiversity; as well as individual characteristics, such as the level of experience in a forest setting. 

Landscape preference is commonly examined by utilizing different types of visual stimuli, such as 

photos, manipulated images, or observations in the field [15,19,20]. Notably, the advantages of using 

visual research methods have also been noted in recreational research [21]. 

2. Forest Preference and Recreation Activities 

Reviews of forest preference studies [22–24] demonstrate that people tend to prefer forest scenes 

that exhibit a high number of large trees of different ages and species with an understory composed of 

low, sparse ground vegetation. Dead trees, or slash, commonly elicit more negative preference ratings. 

In line with these results, field/forest scenes that exhibit higher visibility and physical accessibility 
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tend to have higher preference ratings [25]. Hence, human activity and management methods, as well 

as the level of biodiversity, influence the appearance of forests and seem to be relevant to preference. 

In addition, people’s experience and knowledge of forest and forest management influence their 

preferences for forests scenes [26]. Hence, experts such as people with a forest education, are likely to 

have different perceptions of what forests should look like and how they should be managed,  

than non-experts. 

2.1. Human Intervention 

The landscape preference literature suggests that human interventions have an impact on  

preference [27]. Studies of forest management strategies have generally shown that more  

natural-appearing forests are preferred whereas those with obvious signs of forest management, such 

as clear cuts, are not [23]. It is uncertain, however, how less obvious signs of forest management 

influence preference. In one study, re-growth on a clear cut and partial retention was rated somewhere 

in-between natural forests and clear cuts [28], although forests with lower density (e.g., as a result of 

thinning) have been found to increase preference ratings [23,24]. Managed forests with smaller paths 

or trails may furthermore be preferred over completely natural forests [29]. In relation to recreational 

activities, Shelby et al. [14] demonstrated that old growth (cf. natural forest) was perceived to be the 

most acceptable both for hiking and camping, whereas clear cuts and other management strategies 

were less acceptable. In line with this result, Gan et al. [13] demonstrated higher preference ratings for 

more natural forests compared to different forest treatments, although treatments that created more 

open space were valued most highly for hiking, walking, and cycling at one experimental site. 

Moreover, a review of forest preference studies in Norway, Sweden, and Finland, revealed that 

moderately prepared forest paths were valued for walking [22]. With regard to different recreational 

groups, Roovers et al. [2] showed that joggers particularly preferred wide forest paths to narrow ones. 

Together these studies show that certain signs of human intervention, such as clear cuts, often have a 

negative influence on preference while interventions, such as prepared paths or trails, can have a 

positive impact. Parallels may be drawn to the distinction between human induced transformation of 

the landscape (e.g., a water reservoir) and signs of human presence (e.g., houses) as two types of 

visually evident human intervention important for landscape preference [30]. 

Undoubtedly, more visually appealing interventions are likely to be more appreciated, although the 

rationale behind the intervention may also play a role. For example, when humans have altered the 

landscape for utilitarian purposes (e.g., for timber production), preference may be negatively 

influenced. This reasoning is in line with studies revealing that those with a more utilitarian worldview 

have a less negative view of clear cuts than others [28]. Studies have furthermore revealed that if 

visitors are provided with a justification for management actions such as fencing, preference can 

increase [31]. Previous studies have shown that interventions that convey respect for the landscape can 

increase preference [32]; therefore, managed forests and recreation paths may be seen as an outcome 

of care for rather than a mastering of nature, and facilitate higher preference for the scene. Although 

the effect of human interventions on the intention to engage in some activities, such as walking, may 

be comparable to preference, there are indications that different settings may be preferred for different 

activities [13]. 
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2.2. Biodiversity 

A rich diversity in plant and animal life is an important environmental goal in many  

countries [33–35]. To accommodate both environmental and social values in the forest, it is essential 

to understand the relation between biodiversity and preference. People have been found to prefer low 

biodiversity scenes of open areas with groups of bushes and trees rather than high biodiversity scenes 

of dense vegetation, leading several researchers to suggest that there is a conflict between biodiversity 

and visual esthetics and that people would be less likely to visit low biodiversity settings [36–38]. For 

example, Gundersen and Frivold [39] found that a respondent sample in Norway rated forest scenes 

with dead wood lower compared to scenes with little or no visible dead wood, indicating that people 

may prefer forests with lower levels of biodiversity. However, access to ecological information about 

the forest scene resulted in a higher rating of the scenes with dead wood. In contrast, Williams and 

Cary [40] found only minor differences between natural scenes with different levels of biodiversity 

and there was no apparent correlation between people’s preference and expert rated levels of 

biodiversity. Moreover, studies of different natural scenes, such a garden landscapes, rivers, and 

brownfields, have demonstrated that high biodiversity scenes (rated by experts) tend to be more 

preferred than low biodiversity scenes [41–43]. Together these studies suggest that only when people 

are aware of the biodiversity level they are likely to display higher preference for high  

biodiversity settings. 

2.3. Forest Experience 

In general, studies demonstrate similarities in landscape preference in different societal groups, 

though differences have most notably been found between experts and non-experts [26,44]. In relation 

to forest scenes, greater differences between sub-groups have commonly been revealed for scenes 

perceived as less beautiful compared to more beautiful ones [28,45]. Several reviews demonstrate that 

foresters (i.e., those with a forest education or professional foresters) differ in preference compared to 

non-foresters (e.g., other professional groups or the general public), although mainly in relation to 

forests showing clear signs of forest management [22–24]. For example, foresters have been found to 

prefer intensive treatments (e.g., clear cuts) more than others [12,46]. These differences have been 

explained by referring to the different values and attitudes held by these groups. Kearney and  

Bradley [28] demonstrated that foresters’ stronger commodity/utilitarian perspective on forests could 

explain the difference in preference between foresters and environmentalists concerning the more 

intensive treatments. In studies of forest recreation activities, however, comparisons have commonly 

been made between different recreational groups rather than between groups with different levels of 

setting experience [3]. 

2.4. The Present Study 

To improve the understanding of activity preferences in forests, the present study examined both 

preference (i.e., liking) and a range of intended activities (walking, outings (e.g., picnic), picking 

berries or mushrooms, exercising, and studying plants and animals) in different forest settings in 

Sweden. Although a stated intention to do something does not mean that the activity will be carried out, 
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a strong correlation is generally found between intentions and behaviors [47]. More specifically, the 

effects of (1) human intervention (i.e., natural-looking, with traces of recreation, and with traces of 

forest management); (2) level of biodiversity (i.e., low versus high) and (3) forest experience  

(i.e., forestry and social science students) on preference and intention were examined. Type of human 

intervention and level of biodiversity were treated as within-subject variables, whereas forest 

experience was a between-subject variable. We conducted the study in the spring of 2011 using an 

experimental design in a controlled setting at university campuses. 

The first topic explored in this study concerned the effects of different types of human intervention 

on preference and intention. Previously, this issue has generally been examined in either forest 

management settings or in recreational settings. However, by including natural-looking scenes without 

obvious signs of human intervention, scenes with traces of recreation (e.g., paths), and scenes with 

traces of forest management (e.g., clear cuts), we could compare the effects of different types of 

human interventions. Since natural scenes without discriminable human intervention seem to hold 

qualities such as wilderness, according to the public [29,48], it is possible to regard these scenes as 

natural-looking even though they have, at some point in time, been managed by humans. Preference 

was assessed to understand how these types of human interventions were evaluated, without 

considering a specific activity. Based on the reasoning that the impact of human interventions on 

preference can be positive or negative depending on visual appeal and the rationale behind the 

intervention (e.g., utilitarian or care) [28,29,32], the highest preference ratings can be expected for 

forest scenes with traces of recreation, followed by the natural-looking scenes, whilst the scenes with 

significantly visually evident traces of forest management should be least preferred. Since preference 

for the different categories depends on the forest scenes included in the study however, preference was 

in this study mainly considered a base line when analyzing intentions to engage in the different 

recreation activities. 

Compatibility between an individual’s goals and a setting is likely to result in a higher preference 

for being in that setting [49,50]. Hence, intention to engage in a certain activity in a specific setting 

should be determined by both the individual’s own motivation to engage in that activity and the extent 

to which the setting supports that motivation. Regarding how supportive the setting is for different 

activities, we expected that settings with paths or roads would be more preferred for activities like 

walking, going on outings and especially exercising [2], whereas more natural-looking settings would 

be more suitable for activities like picking berries or mushrooms and studying plants and animals. 

Settings with traces of forest management tend to be negatively evaluated [14], and although other 

aspects may attract visitors to these settings (e.g., certain mushrooms grow on clear cuts), we expected 

the intention to engage in the examined activities in these settings to be weaker. Overall, we suggest 

that human intervention has different impacts depending on what people intend to do in the forest. 

Since there may be a potential conflict between biodiversity and visual esthetics [37], the  

second issue addressed in this study concerns how the level of biodiversity influences preference and 

intention to engage in forest activities. Settings with low and high levels of biodiversity (rated by an 

expert) were compared. Although studies of forests have shown higher preference ratings for scenes 

with a low level of biodiversity [39], studies of other natural settings, such as rivers, have 

demonstrated the opposite results [41]. Furthermore, studies of how different levels of biodiversity 
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influence intention to engage in specific recreation activities are lacking. Hence, no specific 

hypotheses were made beforehand.  

The third topic examined in this study concerns the distinction between experts and non-experts, 

since this individual difference has often been found to be important in preference research. In this 

study, two groups with rather different forest experience were included: forestry and social science 

students. Even though the use of a student sample may limit conclusions, reviews indicate that students 

and the general public tend to have similar landscape preferences [44]. In addition, this student sample 

is interesting since many of the students (the forestry students in forest management and some of the 

social science students in land use planning) can be expected to work with planning issues after 

completing their studies. Based on previous studies [22,28], we expected the forestry students to prefer 

forest scenes with traces of forest management more compared to the social science students, and did 

not expect any great differences regarding preference for the other scenes. Stronger ecological values 

may result in higher preference for high biodiversity settings [38]. However, since we had no 

expectations regarding group differences in ecological values, no hypothesis was set up beforehand 

regarding how preference for settings with different levels of biodiversity would differ between the 

groups. Given that the forestry students are likely to display a stronger interest in the forest in  

general, however, we expected the forestry students to express stronger intentions to engage in the 

forest activities. 

3. Method 

3.1. Participants 

A sample of 106 students participated in this study. The 75 social science students included  

45 students recruited from the spatial planning program at Umeå University and 30 students from a 

course in macroeconomics at the Royal Institute of Technology (KTH) in Stockholm (these students 

could later select courses in spatial planning). The 31 forestry students were recruited from the 

Swedish University of Agriculture Sciences in Umeå. Participation was voluntary, and the study 

complied with ethical guidelines. All participants were given 99 Swedish kronor (approximate  

16 US dollars). 

An overview of the participants is given in Table 1. The gender distribution was even, and 

participants were between 19 and 34 years of age. Comparisons between the social science and 

forestry students demonstrate that the two samples did not differ in gender, age, or distance to the 

closest forest. However, the forestry students had grown up in rural areas to a greater extent and also 

visited forests for different activities more frequently compared to the social science students. In 

addition, the forestry students displayed stronger production values compared to the social science 

students, though the two groups did not differ in the endorsement of ecological and recreation values 

(for a description of the variables see 3.3. Measures of Subjects’ Attributes). Hence, the two student 

groups were equivalent in many respects although, as expected, they had different forest experiences. 
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Table 1. Background characteristics. 

 
 

Social science students  
(n = 75) 

Forestry students  
(n = 31) 

Women 48% 52% 
Mean age 24 years (3.1) 22 years (2.4) 
Childhood place of residence ***   
 200 or fewer residents  10 42 
 201–10,000 residents 30 45 
 10,001–100,000 residents 38 13 
 100,001 or more residents  22 0 
Distance to closest forest 1.3 km (1.8) 0.8 km (0.8) 
Frequency of forest recreation activities a   
 Walking 3.04 (0.83) 3.71 (0.69) *** 

 Going on outings 2.19 (0.51) 2.52 (0.77) * 

 Picking berries or mushrooms 2.08 (0.59) 2.68 (0.87) *** 

 Exercising 3.21 (0.98) 3.80 (0.71) ** 

 Studying plants and animals 1.72 (0.48) 2.26 (0.77) *** 

Production values b  3.93 (1.21) 5.29 (0.94) *** 
Recreation values b 4.66 (1.31) 4.10 (1.56) 
Ecological values b 6.05 (1.13) 6.29 (0.74) 

a Scale 1–5 (1 = never, 2 = 1–2 times/year, 3 = 1–3 times/year, 4 = 1–2 times/week, 5 = 5 times/week or 

more); b Scale 1–7 (1 = not at all important, 7 = very important); * p < 0.05, ** p < 0.01, *** p < 0.001. 

3.2. Environmental Stimuli 

Photos of in-stand forest scenes were used as stimulus material. In total, 22 photos were included in 

the analyses. Eight photos showed natural-looking settings, eight included traces of recreational human 

intervention (i.e., paths, boardwalks or small roads), and six contained traces of forest management 

(i.e., clear cuts, re-growth on a clear cut or traces of forest machines). Half of the natural-looking 

scenes and half of the scenes with traces of recreation were coniferous forest with Scots Pine and 

Norway Spruce, and the other half were mixed forests (coniferous and deciduous). Both these forest 

types were included since they are common in Sweden. An overview of the forest scenes analyzed in 

this study is provided in Table 2. 

Table 2. Overview of the forest scenes analyzed in this study. 

Type of human 
intervention 

Level of 
biodiversity 

Type of forest  

Coniferous Mixed  

Natural-looking 
Low 2 2  
High 2 2  

Recreation 
Low 2 2  
High 2 2  

Forest management - - - 6 
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The photos were selected by the authors from a larger pool of photos. Photos representing the 

category of interest as well as possible were used, including a variety of different scenes within each 

category. None of the scenes included people or animals, and since water has been found to increase 

the attractiveness of natural environments [51], streams and lakes were excluded. Whereas some of the 

scenes displayed the forest in sunny conditions, others presented forests in cloudy weather. Notably, 

though, the different weather conditions were distributed approximately equally in the different 

categories. To categorize the forest scenes into low and high biodiversity, a professor in ecology 

performed an expert rating by evaluating the extent to which the scenes were perceived to provide 

conditions for viable populations of native plants and animal species (including threatened ones) 

following the environmental objectives set by the Swedish government [34]. Key aspects of the 

preservation of red-listed species are dead trees, deciduous trees and old trees [52]. The expert rating 

“very poorly” or “rather poorly” was perceived to represent a low level of biodiversity and the rating 

“rather well” or “very well” a high level of biodiversity. Since the scenes with traces of forest 

management mainly represented a low level of biodiversity according to this expert rating protocol, 

only the remaining 16 scenes were included in the analyses of biodiversity. The respondents were not 

given any information concerning what category the photos represented (i.e., type of human 

intervention or level of biodiversity). Examples of the study forest scenes are displayed in Figure 1. 

Figure 1. Examples of forest scenes included in the study: (a) natural-looking, low 

biodiversity (coniferous); (b) recreation, low biodiversity (coniferous); (c) natural-looking, 

high biodiversity (mixed); (d) recreation, high biodiversity (mixed); (e) forest management: 

clear cut; (f) forest management: traces of forest machines. 

 

 

(a) (b) (c) 

  

(d) (e) (f) 
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3.3. Measures of Subjects’ Attributes 

Background variables, forest values and attitudes, as well as evaluations of each forest scene were 

assessed in the present study. Only the measures relevant to the research questions examined in this 

study are described below. Background questions included, for example, gender, age, size of the town 

where the respondent grew up, how often they carried out various forest activities, and distance from 

residence to closest forest. In addition, three types of forest values were assessed. The respondents 

stated the importance they attached to production values (i.e., increased timber production), recreation 

values (i.e., increased number of areas for recreation in the forest) and ecological values  

(i.e., preservation of plants and animals) on a seven-point scale ranging from not at all important to  

very important. 

Preference and behavioral intentions were analyzed in relation to each forest scene. First, the five 

different behavioral intentions were measured using the following question: “Would you like to spend 

time in a forest setting like this one in order to: (1) walk, (2) go on outings (e.g., picnic), (3) pick 

berries or mushrooms, (4) exercise (e.g., cycle, run, ride), (5) study plants and animals (e.g., bird 

watching)?”. The answers were provided on a four-point scale (absolutely not, probably not,  

yes maybe, yes definitely). Subsequently, the question “How much do you like this forest scene?” was 

used to assess visual preference and the response was given on a seven-point scale (1 = don’t like it at 

all, 7 = like it very much). The different response formats were used to reduce the risk of increasing 

the covariance between preference and intention based on similarities between scales rather than 

content [53]. 

3.4. Procedure 

During three separate sessions (one student group in each), the study was carried out in lecture 

rooms on campus in Umeå and Stockholm, respectively. After the participants were provided with 

information about the study, they began by answering questions concerning their background and 

forest values. Subsequently, the forest scenes were evaluated. The scenes were shown in random order 

on a large screen using a projector. Each scene was first shown by itself for 8 s and then 

simultaneously with the questions (8 s for each question). The respondents evaluated a total of  

25 scenes, although the first scene was used to introduce the students to the experiment and was 

therefore not included in the analyses, and two of the forest management scenes containing signs of 

brushwood and dead wood on the ground were excluded from the analyses since in retrospect it was 

not obvious that this was a result of recent forest management activities. After half of the forest scenes 

had been displayed, the participants were given a break of about five minutes. In total, one session 

took between 50 and 60 min to complete. 

4. Results 

Initially, indexes of preference and intentions were created by calculating the participants’ mean 

ratings for each category. Subsequently, the internal reliability was assessed and results demonstrated 

reasonably high reliability, ranging from 0.64 to 0.94 (only three categories had alpha values below 
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0.70) (see Tables 3 and 4). Since only marginal increases in alpha values could be achieved by 

excluding forest scenes, the 22 scenes were retained in the analyses. 

4.1. Type of Human Intervention 

Repeated measures ANOVAs were used to analyze the importance of type of human intervention 

for preference and intention with scene as within-subject factor and group as between-subject factor. 

Bonferroni corrections were used for the pairwise comparisons and in cases when the test of sphericity 

was significant, the Huynh and Feldt correction was used. Overall, results demonstrate that the 

distinction between different types of human intervention has an impact on preference and intention, as 

indicated by the relatively high explained variance ranging from 24% to 68% (see Table 3). Moreover, 

results reveal that the forestry students displayed stronger intentions to engage in recreation activities 

in the different forest settings compared to the social science students.  

In relation to preference, forest scene type and the interaction between forest scene type and group 

were significant (Table 3, Panel a in Figure 2). The social science students liked the recreational scenes 

most, followed by the natural-looking scenes, and the least preferred were those with traces of forest 

management. In contrast, the forestry students preferred scenes with recreation and the natural-looking 

scenes equally and the forest management scenes were less appreciated. Inspection of the simple 

effects reveals that the largest group difference was found for scenes with traces of forest management, 

although the groups did not differ on a statistical significance level of p < 0.05. 

Regarding intentions to walk, go on outings and pick berries or mushrooms, significant main effects 

were found for forest scene type and group (Table 3). More specifically, the intentions to walk and to 

go on outings were strongest in forests with traces of recreation, followed by natural-looking forests. 

The weakest intentions to walk and to go on outings were found in settings with traces of forest 

management. In contrast, for picking berries or mushrooms, natural-looking settings were preferred 

more than those with traces of either recreation or forest management. In relation to all three activities, 

the forestry students displayed stronger intentions than the social science students.  

Significant main effects were also demonstrated for forest scene type and group in relation to 

intention to exercise and study plants and animals. In addition, significant interactions were revealed, 

indicating that a closer inspection of the simple interaction effects is warranted (Table 3). Both student 

groups displayed a stronger intention to exercise in recreational settings than in the other settings. 

Moreover, compared to the social science students, the forestry students displayed a stronger intention 

to exercise in recreational settings and in natural-looking settings, although no group difference was 

found for settings with traces of forest management (Panel b in Figure 2). The intention to study plants 

and animals was equally strong for the different settings among the social science students, whereas 

the forestry students displayed a stronger intention to study plants and animals in natural-looking 

settings compared to settings with traces of forest management (Panel c in Figure 2). 
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Table 3. Internal reliability (α), means, standard deviations, and results from the repeated measures ANOVAs in relation to preference and 

intention to engage in activities in settings with different types of human intervention (i.e., natural-looking, settings with traces of recreation, 

and settings with traces of forest management) among the social science and forestry students. 

 Internal reliability (α), means and standard deviations Repeated measures ANOVAs 

 Natural-looking (n = 8) Recreation (n = 8) 
Forest management 

(n = 6) 

Main effect: 

Scene 

Main effect: 

Group 

Interaction: Scene 

and Group 

Preference α = 0.77 α = 0.71 α = 0.74    

Social science students  4.90 (0.85) 5.47 (0.71) 3.92 (0.94) F = 67.55 

p = 0.001 

partial η2 = 0.39 

n.s. 

F = 5.302 

p = 0.01 

partial η2 = 0.05 

Forestry students 5.11 (0.66) 5.27 (0.69) 4.41 (0.87) 

 Total 4.96 (0.80) 5.41 (0.71) 4.07 (0.95) 

Walk α = 0.83 α = 0.75 α = 0.75 
F = 189.41 

p = 0.001 

partial η2 = 0.65 

F = 5.81 

p = 0.02 

partial η2 = 0.05 

n.s. 
Social science students  2.95 (0.56) 3.67 (0.35) 2.51 (0.55) 

Forestry students 3.25 (0.44) 3.77 (0.26) 2.68 (0.63) 

 Total 3.04 (0.54) 3.70 (0.33) 2.56 (0.58) 

Outings α = 0.75 α = 0.75 α = 0.64 
F = 78.77 

p = 0.001 

partial η2 = 0.43 

F = 5.97 

p = 0.02 

partial η2 = 0.05 

n.s. 
Social science students  2.51 (0.52) 2.84 (0.53) 2.10 (0.48) 

Forestry students 2.85 (0.47 ) 2.98 (0.53) 2.20 (0.46) 

 Total 2.61 (0.53) 2.88 (0.54) 2.13 (0.47) 

Pick berries or mushrooms α = 0.87 α = 0.82 α = 0.82 
F = 71.52 

p = 0.001 

partial η2 = .41 

F = 7.53 

p = 0.01 

partial η2 = 0.07 

n.s. 
Social science students  3.00 (0.61) 2.58 (0.57) 2.46 (0.63) 

Forestry students 3.36 (0.31) 2.76 (0.45) 2.78 (0.57) 

 Total 3.10 (0.56) 2.63 (0.54) 2.56 (0.63) 

Exercise α = 0.91 α = 0.84 α = 0.84 
F = 220.11 

p = 0.001 

partial η2 = 0.68 

F = 12.51 

p = 0.001 

partial η2 = 0.11 

F = 3.31 

p = 0.05 

partial η2 = 0.03 

Social science students  2.13 (0.71) 3.19 (0.58) 2.04 (0.65) 

Forestry students 2.70 (0.58) 3.51 (0.30) 2.34 (0.61) 

 Total 2.29 (0.72) 3.28 (0.54) 2.12 (0.65) 

Study plants and animals α = 0.94 α = 0.92 α = 0.89 
F = 32.58 

p = 0.001 

partial η2 = 0.24 

F = 25.33 

p = 0.001 

partial η2 = 0.20 

F = 6.35 

p = 0.01 

partial η2 = 0.06 

Social science students  2.35 (0.79) 2.22 (0.69) 2.12 (0.72) 

Forestry students 3.11 (0.44) 3.00 (0.48) 2.60 (0.55) 

 Total 2.57 (0.79) 2.45 (0.72) 2.26 (0.71) 

Scales. Preference: 1–7 (1 = don’t like it at all, 7 = like it very much). Behavioral intentions: 1–4 (1 = absolutely not, 2 = probably not, 3 = yes maybe, 4 = yes definitely). n.s. = not significant. 
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Figure 2. Two-way interactions between type of human intervention and group:  

(a) Preference as a function of human intervention and group, (b) intention to exercise as a 

function of human intervention and group, (c) intention to study plants and animals as a 

function of human intervention and group. 

(a)  

(b)  

(c)  
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4.2. Level of Biodiversity 

The effect of biodiversity levels on preference and intention was analyzed using repeated measures 

ANOVAs (scene as within-subject factor and group as between-subject factor, excluding scenes with 

traces of forest management). Bonferroni corrections were used for the pairwise comparisons, and in 

cases when the test of sphericity was significant, we employed the Huynh and Feldt correction  

(see Table 4). 

Results demonstrate that scene type was only significant in relation to preference, intention to study 

plants and animals, and intention to exercise. More specifically, respondents displayed higher 

preference for scenes with high biodiversity and stronger intention to study plants and animals in these 

settings, although the intention to exercise was stronger in settings with low levels of biodiversity. 

Notably, the level of explained variance was relatively low, ranging from 4% to 19%. The forestry 

students and the social science students did not differ in preference for scenes with different levels of 

biodiversity, although the forestry students displayed stronger intentions to engage in all the examined 

activities than the social science students. None of the interactions between level of biodiversity and 

group were significant. 

4.3. Summary of Findings 

In line with expectations, the social science students displayed a greater preference for recreational 

scenes compared to natural-looking scenes. However, the forestry students displayed an almost equally 

strong preference for natural scenes as for scenes with traces of recreation. Both groups had the lowest 

preference ratings of the forest management settings. The study participants furthermore preferred to 

walk, go on outings, and exercise in recreational settings whilst natural-looking settings were favored 

for picking berries or mushrooms. Moreover, also in line with our expectations, the forestry students 

had a stronger intention to study plants and animals in natural-looking settings than in settings with 

traces of forest management. In contrast, the social science students displayed a weak intention to 

study plants and animals and did not differentiate between the forest settings regarding this activity. 

Results furthermore demonstrated that respondents preferred scenes with high biodiversity and 

displayed a stronger intention to study plants or animals in high biodiversity settings, though the 

intention to exercise was stronger in settings with a low level of biodiversity.  
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Table 4. Internal reliability (α), means, standard deviations, and results from the repeated measures ANOVAs in relation to preference and 

intention to engage in activities in settings with low and high levels of biodiversity among the social science and forestry students. 

 Internal reliability (α), means and standard deviations Repeated measures ANOVAs 

 
Low biodiversity  

(n = 8) 

High biodiversity  

(n = 8) 

Main effect: 

Scene 

Main effect: 

Group 

Interaction: Scene 

and Group 

Preference α = 0.64 α = 0.66    

Social science students  5.09 (0.71) 5.28 (0.71) F = 11.41 

p = 0.001 

partial η2 = 0.10

n.s. n.s. Forestry students 5.07 (0.57) 5.31 (0.65) 

 Total 5.09 (0.67) 5.29 (0.69) 

Walk α = 0.71 α = 0.73    

Social science students  3.29 (0.38) 3.32 (0.43) 

n.s. 

F = 7.26 

p = 0.01 

partial η2 = 0.07 

n.s. Forestry students 3.48 (0.34) 3.54 (0.34) 

 Total 3.35 (0.38) 3.39 (0.42) 

Outings α = 0.72 α = 0.69    

Social science students  2.61 (0.49) 2.73 (0.50) 

n.s. 

F = 6.40 

p = 0.01 

partial η2 = 0.06 

n.s. Forestry students 2.91 (0.44) 2.92 (0.50) 

 Total 2.70 (0.49) 2.79 (0.51) 

Pick berries or mushrooms α = 0.81 α = 0.82    

Social science students  2.78 (0.53) 2.79 (0.60) 

n.s. 

F = 6.66 

p = 0.01 

partial η2 = 0.06 

n.s. Forestry students 3.06 (0.35) 3.05 (0.34) 

 Total 2.86 (0.50) 2.87 (0.55) 

Exercise α = 0.81 α = 0.85    

Social science students  2.71 (0.54) 2.61 (0.61) F = 4.28 

p = 0.04 

partial η2 = 0.04

F = 16.13 

p = 0.001 

partial η2 = 0.13 

n.s. Forestry students 3.12 (0.34) 3.08 (0.49) 

 Total 2.83 (0.53) 2.75 (0.62) 

Study plants and animals α = 0.93 α = 0.93    

Social science students  2.23 (0.69) 2.34 (0.78) F = 23.84 

p = 0.001 

partial η2 = 0.19

F = 30.98 

p = 0.001 

partial η2 = 0.23 

n.s. Forestry students 2.95 (0.45) 3.15 (0.44) 

 Total 2.44 (0.71) 2.58 (0.79) 

Scales. Preference: 1–7 (1 = don’t like it at all, 7 = like it very much). Behavioral intentions: 1–4 (1 = absolutely not, 2 = probably not, 3 = yes maybe, 4 = yes definitely).  

n.s. = not significant. 
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5. Discussion 

5.1. Activity Preferences in Forest Settings 

By drawing on the landscape preference approach, the links between setting characteristics and 

forest recreation activities were explored in this scene preference study. Results confirmed that 

different forest settings are preferred for different recreation activities, thus extending previous 

research [13,14] to identify additional activity preferences associated with different types of settings. 

In line with previous studies [49,50], the importance of both the motivation to engage in a certain 

activity and the extent to which the setting supports this motivation were revealed in the present study. 

For example, it was evident that the respondents’ intention to walk was strong overall, although setting 

characteristics were also important. For example, type of human intervention was essential for 

explaining preference ratings (almost 40%) as well as for intentions to engage in several of the 

activities, particularly walking and exercising (around 65%) but also going on outings and picking 

berries or mushrooms (around 40%). Given that the recreational settings all included a path of some 

kind, it is not surprising that the classification was particularly influential for activities such as walking 

and exercising. Paths are likely to facilitate these activities and thus promote goal achievement [54]. 

Overall, the classification into different types of human intervention seems to be useful not only to 

understand preference [30], but also to clarify how settings are evaluated in relation to specific 

recreation activities. Although preference, or scenic beauty, is likely to be important, at least for some 

activities [3], the present study demonstrated that what people value most depends to some extent on 

what they intend to do in the forest. To develop the understanding of how preference and different 

recreation activities are related, it may be fruitful to draw on attitude–behavior research [16]. High 

preference for a forest scene is comparable to having a positive attitude towards that scene, and may 

lead to a stronger intention to visit it. However, as suggested by the theory of planned behavior  

(a well-known attitude-behavior theory), attitude is not the sole predictor of intention; subjective norm 

and perceived behavioral control are also important [55].  

5.2. Forest Recreation and Setting Experience 

Although results reveal a general pattern by which certain activities are more compatible with 

certain settings [50], differences between the student groups indicate that forest experience modifies 

this relation. Although group differences in preference were marginal, the pattern of results was in line 

with previous studies in which foresters have been found to prefer scenes with obvious signs of forest 

management more than others [28]. Previous studies suggest that foresters interpret forest management 

scenes differently, and that the interpretation of such scenes plays a significant role in forming visual 

preference [56]. Hence, the evaluation of forest management or recreation activities themselves may be 

important for how people interpret settings bearing traces of these activities. Since the forestry students 

in this study emphasized forest production more than recreation, they may be more likely to look at 

forest management in a less negative light and forest recreation in a less positive light compared to 

others. Indeed, the negative impact of traces of forest management and the positive impact of traces of 

recreation, compared to natural-looking scenes, were smaller among the forestry students than among 

the social science students. It thus seems as if there is more to preference than what is presented 
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visually, though more research needs to examine the extent to which visual cues versus underlying 

reasons for the intervention are incorporated into preference ratings. 

In contrast to preference, group differences in intentions were actually least evident in forest 

management settings and slightly larger in natural-looking settings, being most apparent in relation to 

exercising but noticeable also in relation to walking and going on outings. These results suggest that 

compared to the social science students, the forestry students may have interpreted the natural-looking 

settings as also suitable for these activities to a larger extent. Future studies need to continue to 

examine sub-groups with different values, attitudes, and forest experience (e.g., different recreational 

groups) to understand reasons for engaging in recreation activities in specific forest settings. 

5.3. Forest Recreation and Biodiversity 

The present study found no evidence of a conflict between biodiversity and visual esthetics as 

suggested by, for example Parsons [37]. Although studies have revealed a higher preference for certain 

low biodiversity forest scenes [39], the results from the present study are in line with several other 

studies in which preference has been found to be generally higher for high biodiversity settings [43]. 

One interpretation is that whereas certain aspects indicative of high biodiversity (e.g., dead wood) may 

be disliked, other aspects such as lush vegetation may be liked. Hence, when comparing a range of 

different forest scenes categorized into low versus high biodiversity, it is not certain that low 

biodiversity scenes will necessarily be preferred. As a result, the simple negative relation between 

level of biodiversity and preference may only be found when focusing on only one indicator of 

biodiversity. The results should also be interpreted considering the rather strong ecological values 

found in the respondent sample, which may have led to stronger preference for high biodiversity 

forests even if the respondents were not informed of the biodiversity levels [38]. Notably, though, the 

present study demonstrated that the intention to exercise was significantly stronger in settings with low 

levels of biodiversity than in those with high levels. Results thus indicate that individuals may be 

particularly sensitive to different indicators of biodiversity when engaging in certain activities. Overall, 

though, biodiversity seems to be of minor importance for determining people’s visual preference as 

suggested by the rather low internal consistency of the preference measures. In addition, the 

classification into low versus high biodiversity only explained a small amount of variance in 

preference and intention (ranging from 0% to 19%). 

5.4. Limitations 

When interpreting the results of this study, its limitations should be considered. For example, 

different forest settings in the stimulus material may have resulted in a different pattern of results. 

Notably, though, preference ratings were comparable to previous studies [28] and intentions differed 

depending on activity, suggesting that biases in the selection process (e.g., that more beautiful scenes 

had been included in one of the categories) could not explain the main results. Furthermore, even 

though the respondent sample was limited and only included students, the expected differences 

between the forestry and social science students were identified [12,28]. 
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6. Conclusions 

Forests are important for outdoor recreation and to be able to encourage forest recreation there is a 

need to understand what type of forests people would like to visit. The appearances of forests differ 

depending on whether environmental, production or social forest objectives are pursued in forest 

management. For example, attempting to increase environmental values may involve leaving dead 

wood in the forest to increase biodiversity. In contrast, emphasizing production values may lead to 

more tree felling with large clear cuts as a result, and endorsing social objectives may result in forests 

bearing more evident traces of humans, such as paths. A conflict between production and social 

objectives can occur, since people do not want to visit forest settings with obvious traces of production 

activities. However, the present study demonstrated that both more natural settings without signs of 

human intervention as well as recreational settings are needed to facilitate forest recreation, since 

different activities are suitable for different settings. In general, the present study did not find  

evidence of a conflict between forest recreation and biodiversity (i.e., social and environmental 

objectives), although certain activities like exercising may be less suitable in forests with a high level 

of biodiversity.  

Moreover, results point to a potential conflict between planning professionals. Since the forestry 

students are likely to work in the field of forest management, and at least some of the social science 

students as land use planners in municipalities, for example, differences between these groups may be 

indicative of discrepancies concerning what different planning professionals believe the forest should 

look like in the future. Finally, since it is likely that the general public is more similar to the social 

science students than the forestry students, forest planning professionals may endorse slightly different 

social values than the public. 
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