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Abstract: In an era of urbanization, forests are a key component of the urban green infrastructure, 

providing multiple benefits to urban residents. While emerging forests on urban wasteland could 

increase the urban forest area, it is unclear how residents view such novel forest types. In a compar-

ative self-administered online survey, we assessed attitudes and emotions of residents (n = 299) from 

the Berlin region, Germany, towards forest types that represent transformation stages from natural 

to novel forests: (1) natural remnants, (2) silvicultural plantings, (3) park forests and (4) novel wild 

forests in wastelands. Respondents expressed positive attitudes and emotions towards all forest 

types, including the novel wild forest. Ratings were most positive towards natural remnants and 

least positive towards the novel wild forest. The indicated prevalence of non-native trees (Ailanthus 

altissima, Robinia pseudoacacia) did not evoke negative responses. Women and younger people were 

more positive towards the novel wild forest compared to other respondents, and men were most 

positive towards natural remnants. Place attachment was positively related to the park forest. Re-

sults indicate support for a wide range of forest types, including novel wild forests and non-native 

tree species, which can be used to expand urban forest areas and enhance opportunities for nature 

experience in cities. 

Keywords: landscape preference; cognitive constructs; human cognition; four natures approach; 

non-native plant species; shifting baseline syndrome; urban wilderness; urban greenspaces; urban 

forestry; wild urban woodland 

 

1. Introduction 

In a rapidly urbanizing world, urban forests are becoming increasingly important 

because they benefit urban residents by supporting a wide range of ecosystem services 

related to human health and well-being [1–5]. Promoting urban forests and optimizing 

their management is therefore important for developing urban green infrastructure [6–

10] and thus is also a key component of nature-based solutions in cities [11–13]. A better 

understanding of landscape preferences and emotions of people towards different facets 

of forests is essential for assisting stakeholders in decisions about how to develop or man-

age urban forests [14–17]. Consequently, forests are most prominent in studies on the per-

ception or valuation of urban greenspaces [18]. A large body of research has investigated 

attitudes (e.g., [19–22]) and emotions (e.g., [17,20,23–25]) towards forests in cities. Previ-

ous studies have addressed people’s views in relation to manifold features of urban for-

ests, including vegetation structure [26,27], naturalness [28,29], wilderness [30,31], man-

agement [32,33], biodiversity [21,34] and nativeness [35]. Findings revealed, for example, 

a high preference for semi-open forests [21,36], while dense shrubbery can lead to the 

experience of fear [25]. Deciduous forests have been found to evoke positive emotions 

[20], but adding evergreen trees is appreciated in another study [34]. Biodiversity matters 

as well, with demonstrated preferences for medium to high species richness [20,21]. A 
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study in the UK suggests that urban forests dominated by non-native trees are appreciated 

despite known risks of strongly non-native planting [35]. Invasive Acacia stands in South 

African cities are perceived as ugly or weedy [37], while wild grown stands of the invasive 

tree Ailanthus altissima are positively rated in some but not all urban settings in Berlin, 

Germany [38]. The context thus strongly matters in regard to attitudes or emotions to-

wards urban forests. 

People’s views on forests differ also in relation to their personal background. Previ-

ous studies identified a range of socio-demographic variables related to forest preferences, 

including age, gender, place of growing up and place attachment [17,39,40]. In five Euro-

pean cities (Bari, Berlin, Edinburgh, Malmö, Ljubljana), for example, nature orientation, 

frequency of use or the personal migration background were significant predictors of res-

idents’ preferences for forests, yet with valuation patterns strongly differing among cities 

[21]—as they did on a continental scale in a study from the Americas [41]. 

Previous studies have highlighted manifold relationships of attitudes and emotions 

of urban residents towards an array of forest features, often differing with respondents’ 

background. Expanding on these studies, we here address the question of how attitudes 

and emotions of urban residents vary in relation to forest types that represent different 

transformation stages from natural to novel forests. We selected these forest types accord-

ing to the “four natures approach”. This concept was developed in 1991 to highlight cate-

gorical differences between nature expressions that exist within the boundaries of Berlin 

and many other cities [42–44]. The concept highlights the differences between the main 

types of nature in an understandable way for a broad discourse among different stake-

holders about urban development, but without making an a priori value assignment. In 

our study, we presented the following forest types to the participants of the survey: 

• Natural forest remnant often occurring in the urban fringe and related to the pristine 

landscape (nature 1); 

• Silvicultural forest planting existing as well in the fringe of many cities, representing 

components of the rural cultural landscape (nature 2); 

• Forest in an urban park as omnipresent component of designed greenspaces (nature 

3); 

• Wild grown forest resulting from the recolonization of vacant land and representing 

novel ecosystems in many cities (nature 4). 

These four forest types relate to a range of gradients as illustrated in Table 1. These 

gradients involve manifold implications for conserving, developing and managing urban 

forests. Conserving natural forest remnants in urban areas, for example, is a well-estab-

lished conservation target (e.g., [34]), while promoting wilderness in cities increasingly 

gains importance [45–47], including opportunities associated with novel woodland 

emerging on vacant land [9,48]. Reconciling economically motivated forest management 

with the provisioning of cultural ecosystems is a common challenge [49] as is the consid-

eration of aesthetic values [32]. Finally, how to include or manage non-native species in 

urban forests is a controversial issue [50,51]. Beyond this background, a better under-

standing of people’s attitudes and emotions towards forest types with different develop-

ment histories can support policies in urban forestry and environmental policies. 
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Table 1. Urban forest types, illustrating the four nature types according to Kowarik [42,43], charac-

terized in relation to gradients of naturalness, wilderness, ecological novelty, management, design 

and dominance of native trees (see Section 2.1 for further explanation). 

Type of forest/ 

Nature 
Naturalness  Wilderness 

Ecological 

Novelty 
Management  Design 

Native 

Dominance 

Natural remnant  

(Nature 1)  
High High Low Low Low High 

Silvicultural planting 

(Nature 2) 
Medium Medium Low Medium Low  High  

Designed park forest  

(Nature 3) 

Low to me-

dium 

Low to me-

dium  
Medium High High Medium 

Novel wild forest  

(Nature 4) 
Low High High Low Low 

Low to me-

dium 

Forest types that can be assigned to the four natures exist in many cities globally [2] 

and have been previously subject to preference studies. Different from natural remnants 

and forest patches in parks, however, novel wild forests on vacant land are clearly under-

studied. Few previous studies have revealed the importance of vegetation structure on 

vacant land, which becomes denser as succession progresses toward forest. Participants 

in studies from French [52] and German cities [53] preferred dense woody vegetation less 

than previous, more open succession stages. However, comparisons of forests represent-

ing different nature types are scarce. For example, Hofmann et al. 30] compared different 

vegetation structures of vacant land and designed parks and showed that laypeople and 

professionals have different preferences for manicured or wild vegetation structures. 

Comparative studies on forests related to all of the four nature types are missing thus far. 

We performed an online survey in the Berlin region, Germany, with photo stimuli 

depicting urban forests related to each of the four natures, i.e., to natural remnants, man-

aged silvicultural plantings, designed park forests and novel forests on vacant land (Fig-

ure 1). In particular, we aimed to understand 

1. how respondents’ (a) attitudes and (b) emotions towards urban forests differ among 

the four nature types and 

2. how respondents’ sociocultural and demographic background (gender, age, growing 

up in the city vs. countryside and place attachment) relate to these attitudes and emo-

tions. 

We expected that emotions and attitudes would differ among the four nature types 

and that socio-demographic variables as underlying mediators have an impact on emo-

tions and attitudes towards the four nature types. We anticipate that a better understand-

ing of attitudes and emotions towards different forest types helps develop more effective 

conservation and management measures and ultimately supports connectedness with ur-

ban forests in everyday places. 
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Figure 1. Photographic stimuli depicting four forest types (a–d) typical of the Berlin region and 

differentiated according to the four natures concept [42,53] (Table 1): (a) nature 1 represented by a 

beech forest as natural remnant, dominated by the native Fagus sylvatica, (b) nature 2 represented 

by a silvicultural plantation, dominated by the native Pinus sylvestris, (c) nature 3 represented by a 

designed tree-dominated urban park with the non-native Robinia pseudoacacia, (d) nature 4 repre-

sented by a novel wild woodland dominated by the non-native Ailanthus altissima. A small branch 

with leaves of characteristic tree species is shown as inserts on the top left. Information about the 

prevailing management of the shown forest types and the origin (native/non-native) of the domi-

nant tree species was provided in a text above each photograph. 

2. Theoretical Background 

2.1. Four Natures Concept 

The four natures concept was developed in 1991 to highlight categorical differences 

between nature expressions in cities [42,44]. The four natures reflect different stages of 

transformation from natural remnants (nature 1), to ecosystems shaped by agricultural or 

silvicultural land use (nature 2), to designed urban greenspaces (nature 3), and finally to 

novel ecosystems emerging on specific urban-industrial sites (nature 4). The aim of the 

concept was to illustrate essential differences between these nature types in a comprehen-

sible way without generally assigning different values to the respective nature types. This 

way, the concept also allowed the otherness of the novel nature 4, in relation to other 

nature types, to be understood. This supported controversial discussions on considering 

this type of novel urban nature in the development of Berlin’s green infrastructure. The 

concept anticipated the later established novel ecosystem concept of Hobbs et al. [54,55] 

in important parts in an urban context [56]. The novel ecosystem concept illustrates the 

transformation of pristine “historical ecosystems” due to anthropogenic changes in the 

abiotic and/or biotic characteristics of an ecosystem. This change is assumed to be reversi-

ble in the case of “hybrid ecosystems” and irreversible in the case of “novel ecosystems” 

[54,55]. The four natures can be partly paralleled with the classifications of the novel eco-

system concept: nature 1 corresponds to the “historical ecosystems” and nature 4 to the 

“novel ecosystems”, while natures 2 and 3 can largely be related to the “hybrid ecosys-

tems” of Hobbs et al. [54,55]. 
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As shown in Table 1, the four nature types are related to a range of gradients relevant 

for urban design, conservation and planning. The contrasting assignments of nature 4 to 

a low level of naturalness and a high level of wilderness result from different reference 

points. In traditional naturalness concepts, pristine nature is the historical reference (e.g., 

[57,58]), while wilderness can be defined without historical benchmark, based on the self-

regulation of ecosystems [46]. Ecological novelty refers to the concept of Hobbs et al. 

[54,55], and particularly to its application for ecosystems [59], with a range of implications 

for urban green planning and management [60]. A high abundance of non-native species 

is typical of many urban settings, with the highest levels in the designed nature 3, as in 

many urban parks, and in the novel wild nature 4, as in ecosystems on vacant land [51]. 

2.2. Attitudes 

Attitudes towards landscapes and ecosystems are sometimes referred to as valuation 

or perception of landscapes [18] as well as preference [61] for landscapes. The concept of 

attitudes can be defined as “deeply held mental stance” [62] (p. 63) or as evaluative ex-

pressions (partially negative or positive reaction) to a certain object or to situations that 

underlie individual assessments of the environment [63,64]. This latter description of at-

titudes is followed in this study and is also reflected in the terminology of preference [64]. 

People’s preference can thus express whether one landscape pleases more than another 

[62] and shows that it meets individual needs [61]. 

2.3. Emotions 

While often investigated in relation to wildlife [65,66] or on environmentally friendly 

behavior in general [67], emotions can also be relevant for the examination of forest 

patches [17]. Emotions manifest themselves in different aspects, such as reactions of the 

physical body, expressions, patterns of behavior or experiences [66,68]. The diversity of 

emotions can be summarized in the dimensional and discrete perspective [69]. The dimen-

sional perspective pursues the idea that emotions can be positioned according to different 

dimensions such as valence [69] which measure the opposite emotional states pleasure 

and displeasure [65,69], e.g., when thinking about an object. In contrast, the discrete per-

spective focuses purely qualitatively on differences in individual emotions such as fear or 

joy [65,69]. When differentiating emotions, the dimensional perspective is particularly 

present in classification approaches, especially the dimension of valence [70] and a useful 

self-report measure of emotions [71]. Hence, to measure emotions of respondents in rela-

tion to each nature type, we used the concept of valence [65] in this study. 

3. Materials and Methods 

3.1. Study Area 

Berlin is the largest city in Germany, with 3.8 million inhabitants in 2021, within a 

total area of 891 km2. About 60% of the city is developed with built-up areas and streets, 

while the remaining 40% is covered by green or blue spaces in 2020, including forests 

(18%) and parks (7%) [72]. Natural forest remnants are dominated by broadleaf trees, but 

many of these stands have been replaced by silvicultural pine plantations [73]. While na-

tive tree species prevail in natural or managed forest sites at the outskirts, a combination 

of non-native and native trees is typical of both designed urban greenspaces and in the 

wasteland vegetation that emerged on sites destroyed during World War II [74]. Some of 

these areas remained wild urban woodland while others were integrated as parks into 

Berlin’s green infrastructure [46,75]. 

3.2. Survey Design 

An online questionnaire created using the online tool “LamaPoll” (Lamano GmbH & 

Co. KG™, Berlin, Germany) was distributed in May 2020. To cover respondents from var-

ying socio-demographic backgrounds, we approached 955 randomly selected institutions 
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in Berlin and the surrounding federal state of Brandenburg through internet research. The 

addressed institutions covered largely in equal parts sports, elderly people homes, urban 

gardening initiatives and cultural associations, adapting the approach from Fischer et al. 

[21]. We asked the institutions (n = 955) to distribute the survey through their email dis-

tribution lists or their social media channels. Following a snowball sampling method [76], 

we further asked the contacted institutions and persons from our own environment to 

forward the survey link to other people in their professional or personal environment. The 

survey was accessible for two months from May to July 2020, and we sent a reminder 

email to the institutions after two weeks. Respondents were invited to join a raffle as an 

incentive (5 × 2 tickets for the Museum für Naturkunde Berlin, Germany). 

3.3. Questionnaire 

The questionnaire included photo stimuli showing scenarios of forests representing 

the four nature types (Figure 1). It also included items to measure (a) attitudes and (b) 

emotions (measured as valence) towards these nature types as well as (c) socio-demo-

graphic variables, adapted from Fischer et al. [21], and included items measuring place 

attachment, i.e., whether respondents felt ‘like a Berliner’ [77] (Table 2, Table A1).We also 

asked for the zip code of current residence to ensure that only responses from respondents 

currently living in Berlin and Brandenburg were included in the analysis. We limited the 

study to Berlin and its wider surroundings (i.e., Brandenburg) to ensure a high familiarity 

of the participants with the four nature types shown. 

Table 2. Tabular summary of the response variables used in the questionnaire to query the attitudes 

and emotions towards the four nature types, as well as the related predictor variables, correspond-

ing questions, items and scales used. The complete questionnaire in its original wording is listed in 

Appendix A (Table A1). 

Response 

variable 

Question Answer options 

 Items  

Attitudes 

To what extent do you agree with the following state-

ments? Please tick on a scale from −2 to 2. 
   

 

(1) I find [nature type] beautiful −2 = do not agree at all 

(2) I find [nature type] worthy of protection −1 = do not agree 

(3) I find [nature type] interesting 

0 = neutral 

1 = agree 

2 = agree completely 

Emotions 

(Valence) 

On a scale of −2 to 2, what are your feelings when you 

see the photo stimuli with [nature type]? 

Negative −2, −1, 0, 1, 2 positive 

Dislike −2, −1, 0, 1, 2 like 

uncomfortable −2, −1, 0, 1, 2 comfortable 

Unpleasant −2, −1, 0, 1, 2 pleasant 

Predictor 

variable 
  

Place 

attachment 

How strongly do you agree with the following state-

ments about Berlin? 
   

 

(1) No other city is comparable to Berlin. −2 = do not agree at all 

(2) Berlin is the best city for what I like to do. −1 = do not agree 

(3) I get more pleasure from living in Berlin 

than in any other city. 

0 = neutral 

1 = agree 

2 = agree completely 

Age Respondents’ age 
____ years 

NA—no answer 

Gender Respondents  ́gender Female 



Land 2022, 11, 701 7 of 22 
 

Male 

Diverse 

NA—no answer 

Place of 

growing up 
Where did you grow up? 

in the countryside 

in the city 

3.3.1. Photo Stimuli 

Including photo stimuli in surveys is a well-established approach to investigate atti-

tudes or preferences towards forests, other landscapes and their biodiversity [21,30,40,78–

80]. In our survey, each of the photo stimuli showed one tree-dominated scenario related 

to one of the four nature types according to the four natures approach (Figure 1). A picture 

of a remnant beech forest, dominated by the native tree Fagus sylvatica, represents nature 

1, and a picture of a sylvicultural pine plantation, dominated by native Pinus sylvestris 

stands for nature 2. A tree-dominated park scene, with the non-native Robinia pseudoacacia 

as the major tree, represents nature 3. Nature 4, finally, was depicted by a scene of a wild 

woodland on a vacant urban site, dominated by the non-native Ailanthus altissima. The 

choice of dominant tree species reflects the prevalence of native trees in natures 1 and 2 in 

Berlin, while non-native trees often dominate settings of the other nature types [74]. The 

native or non-native status of the trees was mentioned in the description of the photo 

stimuli, and typical leaves of the respective tree species were shown in an insert in the 

upper left edge (Figure 1). Moreover, we mentioned the prevailing management of the 

forest types. 

We considered the following aspects in editing the photo stimuli to reduce other po-

tentially influencing factors: All photos showed the respective nature type from a similar 

angle, with a similar amount of visible sky and structural density. A partially sealed path 

was inserted in a similar place in each photo to indicate accessibility of the nature scenes 

to visitors and as a cue to care [14,46]. While the dimension of the paths was kept, the 

shape of the path was adapted to the character of common paths existing in each forest 

type. All potentially distracting natural or anthropogenic elements were deleted from the 

photos. To compensate for differences in vegetation density in the original photos and to 

ensure comparability, typical vegetation elements from the original photos were copied 

and subsequently added to the herb and shrub layers in the stimuli. The original photos 

were taken by one of the authors (I.K.) from specific places in Berlin and edited in Adobe 

Photoshop™. 

3.3.2. Attitudes 

Attitudes, as defined by Ajzen [63], were examined in relation to each of the photo 

stimuli with three items: ‘I find [nature type] beautiful’ (1), ‘I find [nature type] worthy of 

protection’ (2), ‘I find [nature type] interesting’ (3). Respondents could rate on a 5-point 

scale ranging from ‘do not agree at all’ (=−2) to ‘agree completely’ (=2) (Table 2). We 

adapted these attitude items from a general attitude approach [81] and decided on a neg-

ative to positive scale similar to that in previous studies to counteract the social desirabil-

ity bias (i.e., people lean towards positive and agreeable ends of the scale) [65]. High val-

ues reflected positive and low values negative attitudes towards the corresponding nature 

type. 

Internal scale reliability (Cronbach’s alpha) was acceptable for attitudes (Table 3). 

The scale reliability of the examined attitude towards nature 1 (α = 0.66) would have in-

creased to a value of 0.73 if item (3) had been removed. However, while a value of 0.7 is 

assumed as the tolerated threshold value of Cronbach’s alpha [82], it is also discussed 

whether a generally valid threshold value exists [83]. The items used were retained for 

nature 1 due to the comparability between the different nature types. For nature 2, the 

removal of items would result in a lower Cronbach’s alpha value, as for natures 3 and 4. 
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Hence, average scores were calculated as composite indices to reflect the attitudes to-

wards the specific nature type. 

Table 3. Respondents’ attitudes and emotions towards urban forests representing four nature types 

(Table 1, Figure 1). Shown are mean values, standard deviation and reliability (Cronbach ś alpha) 

for each nature type. 

Nature Type Response Variable Mean SD Cronbach’s Alpha 

Nature 1 
Attitude 1.64 0.47 0.66 

Emotion 1.89 0.32 0.78 

Nature 2 
Attitude 0.59 0.93 0.86 

Emotion 1.05 0.90 0.96 

Nature 3 
Attitude 0.78 0.82 0.81 

Emotion 1.23 0.78 0.94 

Nature 4 
Attitude 0.38 1.05 0.87 

Emotion 0.69 1.16 0.97 

3.3.3. Emotions 

To measure emotions of respondents in relation to each nature type, we used the 

concept of valence [65]. Respondents were asked to express how they felt when seeing 

each photo stimulus by rating on four pairs of items, expressed in a bipolar scale (‘nega-

tive—positive’, ‘dislike—like’, ‘uncomfortable—comfortable’ and ‘unpleasant—pleas-

ant’). These item pairs were presented directly after the items in relation to attitudes. Scale 

reliability was acceptable (Cronbach’s alpha value > 0.7 as the tolerated threshold [82]) 

(Table 3), so mean scores of the emotional disposition valence were used in further anal-

yses. 

3.3.4. Socio-Demographic Variables 

Sociodemographic variables were addressed in the questionnaire (Table A1) to gain 

a better understanding about the background of the study sample. A subset of socio-de-

mographic variables was used as predictor variables and included questions about re-

spondents’ age, gender, whether they grew up in urban or rural areas and items measur-

ing place attachment adapted from Williams and Vaske [77] (Table 2). The three items on 

the construct place attachment were rated on a 5-point scale ranging from ‘do not agree 

at all’ (=−2) to ‘agree completely’ (=2). Scale reliability was acceptable (Cronbach’s alpha 

value of 0.78), so mean scores of the three items were used in further analyses. 

3.3.5. Pre-Test 

The questionnaire was pre-tested with n = 12 respondents from different socio-de-

mographic backgrounds, i.e., with people different in age (from 21–82 years; average age: 

55 years), gender (5 males and 7 females) and occupation (students, employees and pen-

sioners). The pre-tests were carried out in April 2020 as cognitive interviews, each with a 

length of up to 1.5 h following Fischer et al. [21]. The pre-test led to slight adaptations of 

the questionnaire for the final version (Table A1). We ensured that the questionnaire could 

be completed within approx. 15 min. 

3.4. Statistical Analysis 

We included only questionnaires in the analyses that were completely filled out by 

people living in Berlin or Brandenburg. Respondents that did not indicate their postal 

code correctly were considered as living in Berlin or Brandenburg (n = 48) since the survey 

was distributed only to institutions in Berlin and Brandenburg. We explicitly requested at 

the beginning of the survey that only people from Berlin and Brandenburg participate. As 

a control, we performed a separate analysis without the 48 individuals (Table A3). The 
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results are predominantly the same, and consequently, we included the n = 48 participants 

in the analyses. All analyses were performed in R, version 4.0.2 [84]. We used the package 

“psych” [85] for calculating Cronbach´s alpha and the package “stats” [84] for performing 

Kruskal‒Wallis tests, for post-hoc pairwise Wilcoxon rank sum tests and for generalized 

linear models (GLMs). To adjust the p-value for multiple comparisons, the strict conserva-

tive Bonferroni method [84] was implemented in the pairwise Wilcoxon rank sum test. In 

order to test for significant differences in the ordinal scaled attitudes and emotion samples 

towards the four types of nature (H1), the parameter-free Kruskal‒Wallis test was per-

formed. As a post-hoc test, a pairwise Wilcoxon rank sum test was subsequently con-

ducted to enable pairwise comparisons of the respondents’ attitudes and emotions to-

wards the four nature types. To test for relationships between respondents’ socio-demo-

graphic backgrounds and their emotions and attitudes in relation to the four nature types 

(H2), we applied GLMs with age, gender, place of growing up and place attachment as 

fixed explanatory variables and attitudes and emotions towards the different nature types 

as response variables. 

4. Results 

4.1. Sample 

From a total of 434 respondents, we used 299 responses (69%) for further analyses; 

135 responses were not included because the questionnaires were incomplete or because 

postal codes from outside Berlin or Brandenburg were explicitly mentioned. Women 

(66.6%) were overrepresented in relation to other respondents (28.4% men, 0.3% divers, 

4.7% NA). Respondents’ age varied between 19 and 83 years (mean = 43 years). Most re-

spondents (62.9%) stated that they grew up in a city, were born in Germany (94.3%) and 

used German as the preferred language at home (96.7%). Few respondents indicated that 

their parents (mother: 3%; father: 6.7%) or grandparents (parents of mother: 10%; parents 

of father: 10.4%) were born in a country other than Germany. A majority of the respond-

ents (82.9%) had high school graduation as the highest general educational qualification 

and a university degree (58.5%) as the highest vocational training qualification. Slightly 

less than half of the respondents indicated that they own a garden (43.5%) (Appendix A, 

Table A2). 

4.2. Attitudes and Emotions towards the Four Nature Types 

Respondents expressed significantly different attitudes and emotions towards the 

four forest scenarios that represented the four nature types in our survey (Table 1, Figure 

1), ranging from a natural forest remnant (nature 1), to a silvicultural planting (nature 2), 

to a designed forest in an urban park (nature 3), to a novel wild forest on an urban waste-

land (nature 4). 

While respondents’ attitudes towards the four nature types differed significantly 

(chi-squared = 324.65, df = 3, p < 0.0001), all average score values for each nature type were 

positive, decreasing from nature 1 (natural remnant), to nature 3 (designed park), to na-

ture 2 (sylvicultural plantation) to nature 4 (novel wild forest) (Table 3, Figure 2). 

Similarly, respondents expressed overall positive but significantly (chi-squared = 

296.11, df = 3, p < 0.0001) different emotions towards the four types of nature. The mean 

average scores for emotions decreased in the same order as did the scores for attitudes 

towards nature 1 to nature 4 (Table 3, Figure 2). 
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Figure 2. Respondents’ (n = 299) attitudes and emotions towards four forest types shown in Figure 

1 and representing four nature types according to the four natures concept [42,43]; see Table 3 for 

parameters related to attitudes and emotions. The letters a to d indicate significant differences (post-

hoc pairwise Wilcoxon rank sum tests: for attitudes p < 0.001 for a to b, a to c, a to d and c to d; p < 

0.01 for b to c and b to d and for emotions p < 0.001 for a to b, a to c, a to d, b to d and c to d; p < 0.01 

for b to c). The left boxplot shows the respondents’ attitudes towards the four types of nature plotted 

on the x-axis. Correspondingly, the emotions of the participants towards the four natures are shown 

in the right boxplot. The values −2 to +2 plotted on the y-axis correspond to a negative attitude or 

emotion (−2) to a positive attitude or emotion (+2). 

4.3. Predictive Potential of Respondents’ Socio-Demographic Background 

Gender, age, place of growing up and place attachment showed predictive potential 

for attitudes and emotions towards the four nature types (Table 4). 
For nature 1, the natural remnant, age and gender had a predictive potential on atti-

tudes and emotions. Respondents older than 61 years showed more positive attitudes. 

Men generally expressed lower emotions towards this nature type than other respond-

ents. 

Table 4. Predictive potential of respondents’ socio-demographic background for attitudes and emo-

tions towards the four nature types. Results of the generalized linear models with estimate, standard 

error (S.E.) and p-value (* p < 0.05; ** p < 0.01; *** p < 0.001). Significant results shown in bold and 

highlighted in shaded grey. 

 Nature 1 Nature 2 Nature 3 Nature 4 
 Estimate S.E. p-Value Estimate S.E. p-Value Estimate S.E. p-Value Estimate S.E. p-Value 

(1) Attitudes 

Age (reference 

19-30) 
                

             

31–45 0.05 0.08 0.55 −0.04 0.15 0.79 0.01 0.13 0.96 −0.12 0.16 0.48 

46–60 0.13 0.07 0.06 −0.12 0.14 0.38 −0.19 0.13 0.13 −0.71 0.15 <0.001 *** 

>61 0.18 0.09 <0.05 * 0.10 0.18 0.57 0.19 0.16 0.23 −0.57 0.20 <0.01 ** 

Gender (refer-

ence women) 
                

Men −0.08 0.06 0.21 −0.33 0.12 <0.01 ** −0.17 0.11 0.12 −0.38 0.13 <0.01 ** 

Divers −0.27 0.46 0.55 0.10 0.91 0.92 0.16 0.81 0.85 0.56 0.99 0.57 
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Place of growing 

up (reference ru-

ral) 

                

Urban −0.04 0.06 0.54 0.28 0.12 <0.05 * 0.12 0.10 0.23 0.28 0.13 <0.05 * 

                  

Place attachment 0.04 0.03 0.17 0.06 0.06 0.34 0.14 0.05 <0.01 ** 0.11 0.06 0.08 

             

(2) Emotions  

Age (reference 

19-30) 
                

             

31–45 −0.08 0.05 0.10 0.05 0.14 0.74 0.03 0.13 0.80 −0.11 0.18 0.55 

46–60 0.06 0.05 0.20 −0.11 0.14 0.42 −0.26 0.12 <0.05 * −0.76 0.17 <0.001 *** 

>61 0.06 0.06 0.38 −0.04 0.17 0.82 0.11 0.15 0.48 −0.45 0.22 <0.05* 

Gender (refer-

ence women) 
                

             

Men −0.11 0.04 <0.05 * −0.34 0.12 <0.01 ** −0.28 0.10 <0.01 ** −0.37 0.15 <0.05* 

Divers −0.58 0.31 0.07 −0.01 0.88 0.99 −0.39 0.77 0.61 0.13 1.09 0.91 

Place of growing 

up (reference ru-

ral) 

                

Urban −0.02 0.04 0.61 0.25 0.11 <0.05 * 0.16 0.10 0.11 0.34 0.14 <0.5* 

                  

Place attachment 0.01 0.02 0.72 0.12 0.06 <0.05 * 0.15 0.05 <0.01 ** 0.10 0.07 0.15 

Men also reported significantly lower attitudes and emotions towards nature 2, while 

growing up in the city had a positive predictive potential for attitudes and emotions to-

wards this nature type, as did place attachment for emotions. 

Place attachment was a significantly positive predictor for emotions and attitudes 

towards nature 3, represented by the tree-dominated urban park. In contrast, men and 

older respondents (46–60 years) expressed significantly less positive emotions towards 

nature 3 than other respondents. 

Older (>46 years) and male respondents showed significantly less positive attitudes 

and emotions towards nature 4, the novel wild woodland, compared to women and 

younger respondents. In contrast, growing up in the city had a positive predictive poten-

tial on attitudes and emotions towards nature 4. 

The analyses excluding the participants that did not indicate their postal code were 

similar (Table A3 in brackets). Slight differences in significance were found for the age 

group > 61 and attitudes toward nature type 1, place attachment and emotions toward 

nature type 2 (no significant correlations) and place of growing up and emotions toward 

nature type 3 (new significant correlation). 

5. Discussion 

While people usually perceive forests in cities positively, urban forest patches can be 

very different in terms of history and anthropogenic imprint [2,3,43]. People’s views of 

natural forests and forest patches in parks have often been studied—but less that of silvi-

cultural plantings and of novel forests that often emerge on urban wasteland sites. We 

conducted, to our knowledge, the first comparative study of people’s attitudes and emo-

tions towards a wide range of natural to novel anthropogenic forests in a large city, rep-

resenting all types of nature according to the four natures approach [42,43] (Table 1). 

• A first major insight was that the ratings of attitudes and emotions towards all forest 

types were positive overall, including the novel wild forest dominated by non-native 

tree species. 
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• A second major result was that attitudes and emotions significantly differed between 

forest types, thus confirming our initial expectation. 

• A third major result: Respondents’ background mattered since a range of demo-

graphic or sociocultural variables, such as gender, age, place attachment and where 

they grew up, showed a predictive potential for response patterns. 

5.1. Attitudes and Emotions 

Both for attitudes and emotions, respondents assigned the highest scores to nature 1, 

the natural forest remnant. Here, our results add evidence to previous studies that have 

already demonstrated positive views of natural forests and pristine landscapes in general 

in relation to other forest and greenspace types (e.g., [14,21,86,87]). Although silvicultural 

pine plantings are often spatially linked with natural forest remnants in the Berlin region, 

respondents’ ratings were less favorable for the former. Different from our study, pine 

forests were most favored by respondents in Finland [32]; yet, there, pine forests belong 

to the natural vegetation. While the presence of evergreen trees related positively to rat-

ings in other studies [20,34], the lower ratings for evergreen pine plantings in our study, 

compared to broadleaf natural remnants, indicate that the apparently higher intensity of 

forest management was less appreciated by respondents. Since highly managed park for-

ests received more positive ratings than silvicultural planting, it was likely not a high in-

tensity of management per se that evoked less positive attitudes and emotions but the 

structural outcome of the human interference, resulting in a dense and rather homogene-

ous stand structure in silvicultural plantings, while the park forest showed semi-open, 

heterogeneous structures. This is in line with previous studies that demonstrated a de-

creasing attractiveness of forests with increasing narrowness, density of undergrowth and 

leaf canopy [36,88]. Dense shrubbery and coniferous forests can also convey feelings of 

fear or confinement [25,89]. 
Since “cues to care” are important for landscape preferences [14,90], we inserted 

clearly recognizable paths in each photo to control for differences in the accessibility of 

forest types. We decided on this approach since wild urban forests can be linked with 

anxieties resulting, for example, from the feeling of being on one’s own [91]. It has to be 

pointed out the photo representing the wild nature 4 also received positive ratings of at-

titudes and emotions, albeit to a lesser extent than the other nature types. 

Respondents’ preference of the natural remnant forest over the novel wild forest was 

expected since a range of studies demonstrate a high appreciation of natural or pristine 

landscapes [14,80,86,92], especially near-natural deciduous forests [89]. Correspondingly, 

wasteland vegetation received less positive ratings than a natural forest remnant in a Eu-

ropean study [21]. 

That respondents’ attitudes and emotions towards nature 4 were still positive, was a 

surprising result since previous studies demonstrated ambivalent or negative associations 

with urban wastelands (e.g., [52,53,93,94]). Signs of neglect that are often associated with 

urban wasteland could have modulated respondents’ view on wasteland sites in these 

studies. Given the importance of cleanliness to perceptions of urban greenspaces [95], we 

removed signs of neglect such as trash from the photos. This allowed us to control for 

effects of neglect and, finally, to detect positive attitudes and emotions towards the novel 

wild forest. Our results add evidence to other studies in which respondents react posi-

tively to urban wilderness [31,46]. 

Non-native (tree) species are important components of novel urban ecosystems 

[96,97], and their perception is at least ambiguous in urban societies [98,99]. We thus 

clearly indicated the presence of dominant native or non-native species in the photos re-

lated to the four nature types. Since respondents expressed their second most positive 

responses for the park forest, dominated by the non-native Robinia pseudoacacia, we sug-

gest that the presence of another non-native tree, the Chinese Ailanthus altissima, in the 

novel wild forest did not decrease attitudes and emotions towards this nature 4 setting. 
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This idea is supported by a recent study from Berlin that revealed a largely positive per-

ception of Ailanthus altissima when included in designed greenspaces, different from less 

positive responses to weedy populations in urban transport corridors [38]. These results 

indicate that people tend to accept non-native tree species (indicated in the description of 

the photo stimuli) as components of urban ecosystems, at least within what Nassauer [14] 

called “orderly frames”. 

5.2. Predictive Potential of Socio-Demographic Variables 

Respondents’ background was related to differences in the expressed attitudes and 

emotions towards the four nature types (Table 4). Women showed more positive attitudes 

and emotions to all nature types compared to men. This positive view of novel wild forests 

was particularly surprising, as previous studies have shown that women are less likely to 

use forests and other natural landscapes in urban areas due to safety concerns, feelings of 

fear and perceptions that they are not suitable for their own use needs in terms of visiting 

with children [22,100]. Our results thus suggest that offering access to novel wild forests 

as indicated in the photo stimuli might help counteract safety concerns. Other settings 

such as the isolation of a place, however, are also important with regard to gender and 

safety concerns [101] but were not included in our study. 
Respondents’ age also had a predictive potential for attitudes and emotions. Older 

respondents (>46 years) preferred nature 4 less and nature 1 more than younger respond-

ents. Both forest types are related to wilderness, yet in a contrasting way since nature 1 

represents the “ancient wilderness”, linked to pristine landscapes, while nature 4 repre-

sents the “novel wilderness” emerging on urban-industrial sites [46]. Negative associa-

tions with wilderness could be linked to uncertainties or safety concerns, e.g., due to fall-

ing branches, and have been shown to increase with age [17]. Because such risks also exist 

in natural remnant forests, our results suggest that the otherness of nature 4 leads to di-

vergent assessments by older people. They may be still aware that the emergence of novel 

wild forests on vacant land in Berlin is linked to the decline of the city in the decades after 

World War II until 1989 (the German reunification), while younger people might mostly 

see “wild nature” in these novel forests without a negative historical connotation. This 

could indicate a tendency according to the theory of ‘shifting baseline’ syndromes [102]. 

According to this theory, environmental changes are more noticed and consequently 

questioned by the older generations whereas they are less so by younger people, who 

have experiences about a different state of nature [102]. Place attachment, i.e., whether 

respondents felt ‘like a Berliner’, was not positively related to nature 4—but to Nature 3—

, thus highlighting the importance of traditional parks for the identification of urban resi-

dents with their city. 

This interpretation is supported by the predictive potential of the variable ‘place of 

growing up’ in our study. People who grew up in rural areas expressed less positive atti-

tudes and emotions towards nature 4 than people who spent their childhood in urban 

areas and thus had more opportunity to become familiar with novel wild forests. 

Although possible sample bias cannot be ruled out (e.g., access to internet, a slight 

bias towards women in this study), our online survey achieved a well-distributed group 

of participants (Table A2). Further, while we cannot draw generalizations from our study 

to Berlin residents in general (given the sample size of n = 299), we can show the relation-

ship between socio-demographic factors and attitudes and emotions towards the four na-

ture types. Since the analyses with and without the n = 48 participants without a postal 

code led to the same discussed major effects, we consider these effects as robust in our 

study. 
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6. Conclusions 

This study is a first comparative survey on people’s attitudes and emotions towards 

forest types in a big city, covering natural remnants, silvicultural plantings, designed park 

forests as well as novel wild forests on vacant land. The consistently positive ratings to-

wards all forest types confirm the previously known high valuation of urban forests. Un-

expectedly, the novel wild forest type evoked positive attitudes and emotions as well, 

however, more among younger participants. This supports approaches in planning and 

designing urban greenspaces that aim to make use of the manifold opportunities associ-

ated with wild urban forests [46,48,103,104] and indicates opportunities to better inform 

different groups of stakeholders about the benefits of urban forests in general, and of 

novel wild forests in particular. Such forests are often informal greenspaces that can allow 

nature experiences where people live and due to that help counteract the “extinction of 

experience” in interacting with nature [102]. 

While the high presence of non-native species is a controversial issue in cities, these 

species can support ecosystem services as well (e.g., [105]). In our study, the indicated 

presence of major non-native tree species did not result in a shift towards negative ratings 

of designed park forests or novel wild forests. The still positive ratings thus support the 

inclusion of non-native species in urban greenspaces—although both benefits and inva-

sion risks must be considered [106,107]. 

The link between cognitive, affective and socio-demographic aspects and urban for-

ests provides scope for further cross-disciplinary research in order to identify possible 

predictive factors for attitudes and emotions and create a deeper understanding of the 

reasons for human decisions and behavior in relation to urban forests and urban wilder-

ness. As it turns out, not only cognitive processes and thus what urban residents like but 

also affective effects, in particular, what urban residents feel, need to be considered in 

developing urban forests. 
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Appendix A 

Table A1. Items measured in the questionnaire that are part of this manuscript. While other items 

were measured in addition, they are not part of the analyses in this manuscript. The questionnaire 

was conducted in German and has been translated for this overview. 

Question 
Answer options 

 Items 

In this section we present you successive pictures of areas densely overgrown with trees and shrubs, which occur, 

for example, in Berlin. We are interested to know how you like different types of woodlands in Berlin. 

Nature type 1 
Here you can see a stand of native beech trees that has existed in Berlin for a very long time. This 

woodland can develop largely undisturbed. 

Nature type 2 
Here you can see a stand of lesser native trees and shrubs in Berlin, planted and maintained by for-

esters. 

Nature type 3 

Here you can see a stand of woody plants with many introduced trees and shrubs in Berlin. Intro-

duced means that these plants do not normally occur naturally in this environment and have been 

brought here by humans, for example. This stand of trees is planted, shaped and much cared for by 

gardeners, for example. 

Nature type 4 

Here you can see a stand of trees with the introduced tree of heaven, which has only existed in Ber-

lin for a short time and which is newly emerging on many abandoned areas in the city. This wood-

land can develop largely undisturbed. 

  

On a scale of −2 to 2, what are your feelings when you see photo stimuli [1;2;3;4] 

with the [stand of native beech trees; woodland planted and maintained by forest-

ers; tree stand planted, landscaped and maintained extensively by gardeners; 

woodland with the introduced tree of heaven]? 

negative −2, −1, 0, 1, 2 positive 

I don t́ like −2, −1, 0, 1, 2 I like 

uncomfortable −2, −1, 0, 1, 2 comfortable 

unpleasant −2, −1, 0, 1, 2 pleasant 

  

To what extent do you agree with the following statements? Please tick on a scale 

from −2 to 2. 
 

 

I find [...] beautiful. 2 = do not agree at all 

1 = do not agree 

0 = neutral 

1 = agree 

2 = agree completely 

I find [...] worthy of protection. 

I find [...] interesting. 

 

Please provide information about yourself on this page. 

Your age 
____ years 

No answer 

Your gender 

Female 

Male 

Divers 

No answer 

Where did you grow up? 
In the countryside 

In the city 

Your country of birth Germany 

Other country, namely:_____ 

No answer 

Country of birth of your mother 

Country of birth of your father 

Country of birth of your mother’s parents Both are born in Germany 

Grandmother was born in ____ 

Grandfather was born in _____ 

No answer 

Country of birth of your father’s parents 

Your highest general education high school graduation Student 
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Vocational student 

School leaver without graduation 

Hauptschulabschluss 

Realschulabschluss 

Abschluss Oberschule 

Fachhochschulreife 

Abitur 

Other high school graduation, 

namely:______ 

No answer 

Your highest vocational education 

Student/trainee 

No graduation 

Traineeship 

Berufsfach-/Handelsschule 

Ausbildung an einer Fachschule o. 

Berufsakademie 

Fachhochschulabschlus 

Hochschulabschluss 

Other professional degree, namely____ 

No answer 

Which language do you speak most at home? 

German 

Other language _____ 

No answer 

Do you own a garden? 

Yes 

No 

No answer 

What is your current place of residence? 
Postal code________ 

No answer 

Table A2. Overview of socio-demographic information of study participants (n = 299) by number 

and percent (rounded to two decimal places). 

Variable Answer Option n % 

Gender 

Female 199 66.56 

Male 85 28.43 

Diverse 1 0.33 

NA 14 4.68 

 299 100.00 

Age  

19–30 83 27.76 

31–45 74 24.75 

46–60 88 29.43 

>61 36 12.04 

NA 18 6.02 
 299 100.00 

place of growing up 

in the countryside 105 35.12 

in the city 188 62.88 

NA 6 2.01 
 299 100.00 

Country of birth 

Germany 282 94.31 

other country 10 3.34 

NA 7 2.34 
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 299 100.00 

Country of birth 

(mother) 

Germany 277 92.64 

other country 9 3.01 

NA 13 4.35 
 299 100.00 

Country of birth (fa-

ther) 

Germany 264 88.29 

other country 20 6.69 

NA 15 5.02 
 299 100.00 

Country of birth 

(mother’s parents) 

Germany 247 82.61 

other country 30 10.03 

NA 22 7.36 
 299 100.00 

Country of birth  

(father’s parents) 

Germany 242 80.94 

other country 31 10.37 

NA 26 8.70 
 299 100.00 

Last educational in-

stitution graduated 

Student 1 0.33 

Vocational students 1 0.33 

School leaver without graduation 0 0.00 

Hauptschulabschluss 1 0.33 

Realschulabschluss 15 5.02 

Abschluss Oberschule 6 2.01 

Fachhochschulreife 21 7.02 

Abitur 248 82.94 

Others 3 1.00 

NA 3 1.00 
 299 100.00 

Highest vocational 

education 

Student/trainee 32 10.70 

no graduation 2 0.67 

Traineeship 22 7.36 

Berufsschule 4 1.34 

Ausbildung an einer 

Fachhochschule, Berufsakademie 
14 4.68 

Fachhochschulabschluss 35 11.71 

Hochschulabschluss 175 58.53 

Others 7 2.34 

NA 8 2.68 
 299 100.00 

Language most spo-

ken at home 

German 289 96.66 

others 6 2.01 

NA 4 1.34 
 299 100.00 

Garden ownership 

yes 130 43.48 

no 164 54.85 

NA 5 1.67 
 299 100.00 

Table A3. Predictive potential of respondents’ socio-demographic background for attitudes and 

emotions towards the four nature types. Results of the generalized linear models with estimate, 
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standard error (S.E.) and p-value (* p< 0.05; ** p< 0.01; *** p< 0.001). Significant results shown in bold 

and highlighted in shaded grey. Analysis without n = 48 (participants that did not indicate their 

postal code) in brackets. 

 Nature 1 Nature 2 Nature 3 Nature 4 
 Estimate S.E. p-Value Estimate S.E. p-Value Estimate S.E. p-Value Estimate S.E. p-Value 

(1) Attitudes 

Age                 

19–30                 

31–45 0.05 (−0.00) 
0.08 

(0.08) 
0.55 (0.98) −0.04 (−0.10) 

0.15 

(0.16) 
0.79 (0.52) 0.01 (−0.04) 

0.13 

(0.14) 

0.96 

(0.77) 

−0.12 

(−0.14) 

0.16 

(0.17) 
0.48 (0.41) 

46–60 0.13 (0.14) 
0.07 

(0.07) 
0.06 (0.06) −0.12 (−0.04) 

0.14 

(0.15) 
0.38 (0.77) −0.19 (−0.15) 

0.13 

(0.13) 

0.13 

(0.26) 

−0.71 

(−0.75) 

0.15 

(0.16) 

<0.001 *** 

(<0.001 ***) 

>61 0.18 (0.16) 
0.09 

(0.10) 

<0.05 * 

(0.11) 
0.10 (0.09) 

0.18 

(0.19) 
0.57 (0.66) 0.19 (0.16) 

0.16 

(0.17) 

0.23 

(0.37) 

−0.57 

(−0.66) 

0.20 

(0.21) 

<0.01 ** 

(<0.01 **) 

Gender                 

Women                 

Men −0.08 (−0.11) 
0.06 

(0.07) 
0.21 (0.09) −0.33 (−0.28) 

0.12 

(0.13) 

<0.01 ** 

(<0.05 *) 
−0.17 (−0.15) 

0.11 

(0.12) 

0.12 

(0.19) 

−0.38 

(−0.40) 

0.13 

(0.14) 

<0.01 ** 

(<0.01 **) 

Divers −0.27 0.46 0.55 0.10 0.91 0.92 0.16 0.81 0.85 0.56 0.99 0.57 

Place of growing up                 

Rural                 

Urban −0.04 (−0.01) 
0.06 

(0.06) 
0.54 (0.91) 0.28 (0.29) 

0.12 

(0.12) 

<0.05 * 

(<0.05 *) 
0.12 (0.15) 

0.10 

(0.11) 

0.23 

(0.18) 
0.28 (0.27) 

0.13 

(0.13) 

<0.05 * 

(<0.05 *) 

                  

Place attachment 0.04 (0.03) 
0.03 

(0.03) 
0.17 (0.29) 0.06 (0.00) 

0.06 

(0.06) 
0.34 (1.0) 0.14 (0.13) 

0.05 

(0.06) 

<0.01 ** 

(<0.05 *) 
0.11 (0.10) 

0.06 

(0.07) 
0.08 (0.14) 

             

(2) Emotions  

Age                 

19–30                 

31–45 −0.08 (−0.10) 
0.05 

(0.06) 
0.10 (0.07) 0.05 (0.03) 

0.14 

(0.16) 
0.74 (0.83) 0.03 (−0.06) 

0.13 

(0.13) 

0.80 

(0.63) 

−0.11 

(−0.07) 

0.18 

(0.19) 
0.55 (0.72) 

46–60 0.06 (0.07) 
0.05 

(0.05) 
0.20 (0.16) −0.11 (−0.03) 

0.14 

(0.15) 
0.42 (0.83) −0.26 (−0.27) 

0.12 

(0.13) 

<0.05 * 

(<0.05 *) 

−0.76 

(−0.83) 

0.17 

(0.18) 

<0.001 *** 

(<0.001 ***) 

>61 0.06 (0.05) 
0.06 

(0.07) 
0.38 (0.42) −0.04 (−0.07) 

0.17 

(0.20) 
0.82 (0.72) 0.11 (0.02) 

0.15 

(0.16) 

0.48 

(0.91) 

−0.45 

(−0.48) 

0.22 

(0.23) 

<0.05 * 

(<0.05*) 

Gender                 

Women                 

Men −0.11 (−0.12) 
0.04 

(0.05) 

<0.05 * 

(<0.01 **) 
−0.34 (−0.33) 

0.12 

(0.13) 

<0.01 ** 

(<0.05 *) 
−0.28 (−0.27) 

0.10 

(0.11) 

<0.01 ** 

(<0.05 *) 

−0.37 

(−0.39) 

0.15 

(0.16) 

<0.05 * 

(<0.05 *) 

Divers −0.58 0.31 0.07 −0.01 0.88 0.99 −0.39 0.77 0.61 0.13 1.09 0.91 

Place of growing up                 

Rural                 

Urban −0.02 (−0.02) 
0.04 

(0.04) 
0.61 (0.68) 0.25 (0.27) 

0.11 

(0.12) 

<0.05 * 

(<0.05 *) 
0.16 (0.26) 

0.10 

(0.10) 

0.11 

(<0.05 *) 
0.34 (0.31) 

0.14 

(0.15) 

<0.05 * 

(<0.05 *) 

                  

Place attachment 0.01 (0.00) 
0.02 

(0.02) 
0.72 (0.97) 0.12 (0.09) 

0.06 

(0.06) 

<0.05 * 

(0.15) 
0.15 (0.13) 

0.05 

(0.05) 

<0.01 ** 

(<0.05 *) 
0.10 (0.11) 

0.07 

(0.07) 
0.15 (0.13) 

References 

1. Bolund, P.; Hunhammar, S. Ecosystem services in urban areas. Ecol. Econ. 1999, 29, 293–301. 

https://doi.org/10.1016/S0921−8009(99)00013−0. 

2. Konijnendijk, C. The Forest and the City: The Cultural Landscape of Urban Woodland, 2nd ed.; Springer International Publishing: 

Cham, Switzerland, 2018; ISBN 978−3-319-75076-7. 

3. Liu, P.; Liu, M.; Xia, T.; Wang, Y.; Wei, H. Can Urban Forest Settings Evoke Positive Emotion?: Evidence on Facial Expressions 

and Detection of Driving Factors. Sustainability 2021, 13, 8687. https://doi.org/10.3390/su13168687. 

4. Reyes-Riveros, R.; Altamirano, A.; Vásquez, D.; Vieli, L.; Meli, P. Linking public urban green spaces -de la Barrera, F.; Rozas

. , 12710561, 2021reen. Urban For. Urban Gbeing: A systematic review. -and human well

.2021.127105j.ufug./10.1016https://doi.org/ . 

5. Nastran, M.; Pintar, M.; Železnikar, Š.; Cvejić, R. Stakeholders’ Perceptions on the Role of Urban Green Infrastructure in Provid-

ing Ecosystem Services for Human Well-Being. Land 2022, 11, 299. https://doi.org/10.3390/land11020299. 



Land 2022, 11, 701 19 of 22 
 

6. Hartigan, M.; Fitzsimons, J.; Grenfell, M.; Kent, T. Developing a Metropolitan-Wide Urban Forest Strategy for a Large, Expand-

ing and Densifying Capital City: Lessons from Melbourne, Australia. Land 2021, 10, 809. https://doi.org/10.3390/land10080809. 

7. McPhearson, P.T.; Feller, M.; Felson, A.; Karty, R.; Lu, J.W.T.; Palmer, M.I.; Wenskus, T. Assessing the Effects of the Urban Forest 

Restoration Effort of MillionTreesNYC on the Structure and Functioning of New York City Ecosystems. Cities Environ. (CATE) 

2011, 3. 

8. Jim, C.Y.; Konijnendijk van den Bosch, C.; Chen, W.Y. Acute Challenges and Solutions for Urban Forestry in Compact and 

Densifying Cities. J. Urban Plann. Dev. 2018, 144, 4018025. https://doi.org/10.1061/(ASCE)UP.1943-5444.0000466. 

9. Kowarik, I.; Hiller, A.; Planchuelo, G.; Seitz, B.; von der Lippe, M.; Buchholz, S. Emerging Urban Forests: Opportunities for 

Promoting the Wild Side of the Urban Green Infrastructure. Sustainability 2019, 11, 6318. https://doi.org/10.3390/su11226318. 

10. Yao, N.; Konijnendijk van den Bosch, C.; Yang, J.; Devisscher, T.; Wirtz, Z.; Jia, L.; Duan, J.; Ma, L. Beijing’s 50 million new urban 

trees: Strategic governance for large-scale urban afforestation. Urban For. Urban Green. 2019, 44, 126392. 

https://doi.org/10.1016/j.ufug.2019.126392. 

11. Rink, D.; Schmidt, C. Afforestation of Urban Brownfields as a Nature-Based Solution. Experiences from a Project in Leipzig 

(Germany). Land 2021, 10, 893. https://doi.org/10.3390/land10090893. 

12. Lafortezza, R.; Chen, J.; Konijnendijk van den Bosch, C.; Randrup, T.B. Nature-based solutions for resilient landscapes and 

cities. Environ. Res. 2018, 165, 431–441. https://doi.org/10.1016/j.envres.2017.11.038. 

13. Breuste, J.; Artmann, M.; Ioja, C.; Qureshi, S. Making Green Cities: Concepts, Challenges and Practice; Springer International Pub-

lishing: Cham, Switzerland, 2020. 

14. Nassauer, J.I. Messy Ecosystems, Orderly Frames. Landsc. J. 1995, 14, 161–170. https://doi.org/10.3368/lj.14.2.161. 

15. Gobster, P.H.; Nassauer, J.I.; Daniel, T.C.; Fry, G. The shared landscape: What does aesthetics have to do with ecology? Landsc. 

Ecol. 2007, 22, 959–972. https://doi.org/10.1007/s10980-007-9110-x. 

16. Ordóñez, C.; Threlfall, C.G.; Kendal, D.; Hochuli, D.F.; Davern, M.; Fuller, R.A.; van der Ree, R.; Livesley, S.J. Urban forest 

governance and decision-making: A systematic review and synthesis of the perspectives of municipal managers. Landsc. Urban 

Plan. 2019, 189, 166–180. https://doi.org/10.1016/j.landurbplan.2019.04.020. 

17. Baur, J.W.R.; Ries, P.; Rosenberger, R.S. A relationship between emotional connection to nature and attitudes about urban forest 

management. Urban Ecosyst. 2020, 23, 187–197. https://doi.org/10.1007/s11252-019-00905-2. 

18. Botzat, A.; Fischer, L.K.; Kowarik, I. Unexploited opportunities in understanding liveable and biodiverse cities. A review on 

urban biodiversity perception and valuation. Glob. Environ. Change 2016, 39, 220–233. https://doi.org/10.1016/j.gloen-

vcha.2016.04.008. 

19. Zube, E.H.; Sell, J.L.; Taylor, J.G. Landscape perception: Research, application and theory. Landsc. Plan. 1982, 9, 1–33. 

https://doi.org/10.1016/0304-3924(82)90009-0. 

20. Johansson, M.; Gyllin, M.; Witzell, J.; Küller, M. Does biological quality matter?: Direct and reflected appraisal of biodiversity 

in temperate deciduous broad-leaf forest. Urban For. Urban Green. 2014, 13, 28–37. https://doi.org/10.1016/j.ufug.2013.10.009. 

21. Fischer, L.K.; Honold, J.; Cvejić, R.; Delshammar, T.; Hilbert, S.; Lafortezza, R.; Nastran, M.; Nielsen, A.B.; Pintar, M.; van der 

Jagt, A.P.N.; et al. Beyond green: Broad support for biodiversity in multicultural European cities. Glob. Environ. Change 2018, 49, 

35–45. https://doi.org/10.1016/j.gloenvcha.2018.02.001. 

22. Sonti, N.F.; Campbell, L.K.; Svendsen, E.S.; Johnson, M.L.; Novem Auyeung, D.S. Fear and fascination: Use and perceptions of 

New York City’s forests, wetlands, and landscaped park areas. Urban For. Urban Green. 2020, 49, 126601. 

https://doi.org/10.1016/j.ufug.2020.126601. 

23. Carrus, G.; Scopelliti, M.; Lafortezza, R.; Colangelo, G.; Ferrini, F.; Salbitano, F.; Agrimi, M.; Portoghesi, L.; Semenzato, P.; Sanesi, 

G. Go greener, feel better?: The positive effects of biodiversity on the well-being of individuals visiting urban and peri-urban 

green areas. Landsc. Urban Plan. 2015, 134, 221–228. https://doi.org/10.1016/j.landurbplan.2014.10.022. 

24. Ballew, M.T.; Omoto, A.M. Absorption: How Nature Experiences Promote Awe and Other Positive Emotions. Ecopsychology 

2018, 10, 26–35. https://doi.org/10.1089/eco.2017.0044. 

25. van den Berg, A.E.; Konijnendijk, C.C. Ambivalence towards Nature and Natural Landscapes. In Environmental Psychology: An 

Introduction, 2nd ed.; Steg, L., de Groot, J.I.M., Eds.; Wiley-Blackwell: Hoboken, NJ, USA, 2018; pp. 76–84. 

https://doi.org/10.1002/9781119241072.ch8. 

26. Wu, L.; Dong, Q.; Luo, S.; Jiang, W.; Hao, M.; Chen, Q. Effects of Spatial Elements of Urban Landscape Forests on the Restoration 

Potential and Preference of Adolescents. Land 2021, 10, 1349. https://doi.org/10.3390/land10121349. 

27. Ebenberger, M.; Arnberger, A. Exploring visual preferences for structural attributes of urban forest stands for restoration and 

heat relief. Urban For. Urban Green. 2019, 41, 272–282. https://doi.org/10.1016/j.ufug.2019.04.011. 

28. Lamb, R.J.; Purcell, A.T. Perception of naturalness in landscape and its relationship to vegetation structure. Landsc. Urban Plan. 

1990, 19, 333–352. https://doi.org/10.1016/0169-2046(90)90041-Y. 

29. Foo, C.H. Linking forest naturalness and human wellbeing—A study on public’s experiential connection to remnant forests 

within a highly urbanized region in Malaysia. Urban For. Urban Green. 2016, 16, 13–24. https://doi.org/10.1016/j.ufug.2016.01.005. 

30. Hofmann, M.; Westermann, J.R.; Kowarik, I.; van der Meer, E. Perceptions of parks and urban derelict land by landscape plan-

ners and residents. Urban For. Urban Green. 2012, 11, 303–312. https://doi.org/10.1016/j.ufug.2012.04.001. 

31. Hwang, Y.H.; Yue, Z.E.J.; Ling, S.K.; Tan, H.H.V. It’s ok to be wilder: Preference for natural growth in urban green spaces in a 

tropical city. Urban For. Urban Green. 2019, 38, 165–176. https://doi.org/10.1016/j.ufug.2018.12.005. 



Land 2022, 11, 701 20 of 22 
 

32. Tyrväinen, L.; Silvennoinen, H.; Kolehmainen, O. Ecological and aesthetic values in urban forest management. Urban For. Urban 

Green. 2003, 1, 135–149. https://doi.org/10.1078/1618-8667-00014. 

33. Martens, D.; Gutscher, H.; Bauer, N. Walking in “wild” and “tended” urban forests: The impact on psychological well-being. J. 

Environ. Psychol. 2011, 31, 36–44. https://doi.org/10.1016/j.jenvp.2010.11.001. 

34. Wang, Y.; Kotze, D.J.; Vierikko, K.; Niemelä, J. What makes urban greenspace unique—Relationships between citizens’ percep-

tions on unique urban nature, biodiversity and environmental factors. Urban For. Urban Green. 2019, 42, 1–9. 

https://doi.org/10.1016/j.ufug.2019.04.005. 

35. Hoyle, H.; Hitchmough, J.; Jorgensen, A. Attractive, climate-adapted and sustainable?: Public perception of non-native planting 

in the designed urban landscape. Landsc. Urban Plan. 2017, 164, 49–63. https://doi.org/10.1016/j.landurbplan.2017.03.009. 

36. Bjerke, T.; Ø stdahl, T.; Thrane, C.; Strumse, E. Vegetation density of urban parks and perceived appropriateness for recreation. 

Urban For. Urban Green. 2006, 5, 35–44. https://doi.org/10.1016/j.ufug.2006.01.006. 

37. Carruthers, J.; Robin, L.; Hattingh, J.P.; Kull, C.A.; Rangan, H.; van Wilgen, B.W. A native at home and abroad: The history, 

politics, ethics and aesthetics of acacias. Divers. Distrib. 2011, 17, 810–821. https://doi.org/10.1111/j.1472-4642.2011.00779.x. 

38. Kowarik, I.; Straka, T.M.; Lehmann, M.; Studnitzky, R.; Fischer, L.K. Between approval and disapproval: Citizens’ views on the 

invasive tree Ailanthus altissima and its management. Neobiota 2021, 66, 1–30. https://doi.org/10.3897/neobiota.66.63460. 

39. Kil, N.; Stein, T.V.; Holland, S.M.; Kim, J.J.; Kim, J.; Petitte, S. The role of place attachment in recreation experience and outcome 

preferences among forest bathers. J. Outdoor Recreat. Tour. 2021, 35, 100410. https://doi.org/10.1016/j.jort.2021.100410. 

40. Buijs, A.E.; Elands, B.H.M.; Langers, F. No wilderness for immigrants: Cultural differences in images of nature and landscape 

preferences. Landsc. Urban Plan. 2009, 91, 113–123. https://doi.org/10.1016/j.landurbplan.2008.12.003. 

41. Ordóñez, C.; Beckley, T.; Duinker, P.N.; Sinclair, A.J. Public values associated with urban forests: Synthesis of findings and 

lessons learned from emerging methods and cross-cultural case studies. Urban For. Urban Green. 2017, 25, 74–84. 

https://doi.org/10.1016/j.ufug.2017.05.002. 

42. Kowarik, I. Unkraut oder Urwald?: Natur der vierten Art auf dem Gleisdreieck [Weeds or jungle?: Nature of the fourth kind 

on the Gleisdreieck]. In Dokumentation Gleisdreieck Morgen. Sechs Ideen für Einen Park, Bundesgartenschau 1995 ed.; Selbstverlag: 

Berlin, Germany, 1991; pp. 45–55. 

43. Kowarik, I. Wild Urban Woodlands: Towards a Conceptual Framework. In Wild Urban Woodlands: New Perspectives for Urban 

Forestry; Kowarik, I., Körner, S., Eds.; Springer: Berlin/Heidelberg, Germany, 2005; pp. 1–32, ISBN 978-3-540-26859-8. 

44. Kowarik, I. Das Besondere der städtischen Flora und Vegetation [The distinctiveness of urban flora and vegetation]. In Natur in 

der Stadt-der Beitrag der Landespflege zur Stadtentwicklung; Deutscher Rat für Landespflege: Bonn, Germany, 1992; pp. 33–47. 

45. McKinney, M.L.; Kowarik, I.; Kendal, D. The contribution of wild urban ecosystems to liveable cities. Urban For. Urban Green. 

2018, 29, 334–335. https://doi.org/10.1016/j.ufug.2017.09.004. 

46. Kowarik, I. Urban wilderness: Supply, demand, and access. Urban For. Urban Green. 2018, 29, 336–347. 

https://doi.org/10.1016/j.ufug.2017.05.017. 

47. Sikorska, D.; Ciężkowski, W.; Babańczyk, P.; Chormański, J.; Sikorski, P. Intended wilderness as a Nature-based Solution: Sta-

tus, identification and management of urban spontaneous vegetation in cities. Urban For. Urban Green. 2021, 62, 127155. 

https://doi.org/10.1016/j.ufug.2021.127155. 

48. Di Pietro, F.; Robert, A. Urban Wastelands; Springer International Publishing: Cham, Switzerland, 2021; ISBN 978-3-030-74881-

4. 

49. Eggers, J.; Lindhagen, A.; Lind, T.; Lämås, T.; Ö hman, K. Balancing landscape-level forest management between recreation and 

wood production. Urban For. Urban Green. 2018, 33, 1–11. https://doi.org/10.1016/j.ufug.2018.04.016. 

50. Gaertner, M.; Wilson, J.R.U.; Cadotte, M.W.; MacIvor, J.S.; Zenni, R.D.; Richardson, D.M. Non-native species in urban environ-

ments: Patterns, processes, impacts and challenges. Biol. Invasions 2017, 19, 3461–3469. https://doi.org/10.1007/s10530-017-1598-

7. 

51. Kowarik, I.; Fischer, L.K. Alien plants in cities: Human-driven patterns, risks and benefits. In The Routledge Handbook of Urban 

Ecology, 2nd ed.; Douglas, I., Anderson, P.M.L., Goode, D., Houck, M.C., Maddox, D., Nagendra, H., Yok, T.P., Eds.; Routledge: 

New York, NY, USA, 2020; pp. 472–482. 

52. Brun, M.; Di Pietro, F.; Bonthoux, S. Residents’ perceptions and valuations of urban wastelands are influenced by vegetation 

structure. Urban For. Urban Green. 2018, 29, 393–403. https://doi.org/10.1016/j.ufug.2017.01.005. 

53. Mathey, J.; Arndt, T.; Banse, J.; Rink, D. Public perception of spontaneous vegetation on brownfields in urban areas. Results 

from surveys in Dresden and Leipzig (Germany). Urban For. Urban Green. 2018, 29, 384–392. 

https://doi.org/10.1016/j.ufug.2016.10.007. 

54. Hobbs, R.J.; Arico, S.; Aronson, J.; Baron, J.S.; Bridgewater, P.; Cramer, V.A.; Epstein, P.R.; Ewel, J.J.; Klink, C.A.; Lugo, A.E.; et 

al. Novel ecosystems: Theoretical and management aspects of the new ecological world order. Glob. Ecol. Biogeogr. 2006, 15, 1–

7. https://doi.org/10.1111/j.1466-822X.2006.00212.x. 

55. Hobbs, R.J.; Higgs, E.S.; Hall, C.M. Novel Ecosystems: Intervening in the New Ecological World Order, 1st ed.; John Wiley & Sons, 

Ltd.: Chichester, UK, 2013, ISBN 978-1-118-35422-3. 

56. Teixeira, C.P.; Fernandes, C.O. Novel ecosystems: A review of the concept in non-urban and urban contexts. Landsc. Ecol. 2020, 

35, 23–39. https://doi.org/10.1007/s10980-019-00934-4. 

57. Anderson, J.E. A conceptual framework for evaluating and quantifying naturalness. Conserv. Biol. 1991, 5, 347–352. 

https://doi.org/10.1111/j.1523-1739.1991.tb00148.x. 



Land 2022, 11, 701 21 of 22 
 

58. Siipi, H. Naturalness in Biological Conservation. J. Agric. Environ. Ethics 2004, 17, 457–477. https://doi.org/10.1007/s10806-004-

1466-1. 

59. Heger, T.; Bernard-Verdier, M.; Gessler, A.; Greenwood, A.D.; Grossart, H.-P.; Hilker, M.; Keinath, S.; Kowarik, I.; Kueffer, C.; 

Marquard, E.; et al. Towards an Integrative, Eco-Evolutionary Understanding of Ecological Novelty: Studying and Communi-

cating Interlinked Effects of Global Change. Bioscience 2019, 69, 888–899. https://doi.org/10.1093/biosci/biz095. 

60. Teixeira, C.P.; Fernandes, C.O.; Ahern, J.; Honrado, J.P.; Farinha-Marques, P. Urban ecological novelty assessment: Implications 

for urban green infrastructure planning and management. Sci. Total Environ. 2021, 773, 145121. https://doi.org/10.1016/j.sci-

totenv.2021.145121. 

61. Kaplan, S.; Kaplan, R. The Visual Environment: Public Participation in Design and Planning. J. Soc. Issues 1989, 45, 59–86. 

62. Swanwick, C. Society’s attitudes to and preferences for land and landscape. Land Use Policy 2009, 26, S62–S75. 

https://doi.org/10.1016/j.landusepol.2009.08.025. 

63. Ajzen, I. Attitudes, Personality and Behavior, 2nd ed.; Open Univ. Press: Maidenhead, UK, 2005; ISBN 0 335 21704 4. 

64. Ives, C.D.; Kendal, D. The role of social values in the management of ecological systems. J. Environ. Manag. 2014, 144, 67–72. 

https://doi.org/10.1016/j.jenvman.2014.05.013. 

65. Jacobs, M.H.; Vaske, J.J.; Dubois, S.; Fehres, P. More than fear: Role of emotions in acceptability of lethal control of wolves. Eur. 

J. Wildl. Res. 2014, 60, 589–598. https://doi.org/10.1007/s10344-014-0823-2. 

66. Jacobs, M.H.; Vaske, J.J.; Roemer, J.M. Toward a Mental Systems Approach to Human Relationships with Wildlife: The Role of 

Emotional Dispositions. Hum. Dimens. Wildl. 2012, 17, 4–15. https://doi.org/10.1080/10871209.2012.645123. 

67. Taufik, D.; Venhoeven, L. Emotions and Pro-Environmental Behaviour. In Environmental Psychology: An Introduction, 2nd ed.; 

Steg, L., de Groot, J.I.M., Eds.; Wiley-Blackwell: Hoboken, NJ, USA, 2018; pp. 189–197. 

https://doi.org/10.1002/9781119241072.ch19. 

68. Jacobs, M.H.; Teel, T.L.; Vaske, J.J.; Manfredo, M.J. Human dimensions of wildlife: An Introduction. In Environmental Psychology: 

An Introduction, 2nd ed.; Steg, L., de Groot, J.I.M., Eds.; Wiley-Blackwell: Hoboken, NJ, USA, 2018; ISBN 9781119241041. 

69. Izard, C.E. Basic Emotions, Natural Kinds, Emotion Schemas, and a New Paradigm. Perspect. Psychol. Sci. 2007, 2, 260–280. 

https://doi.org/10.1111/j.1745-6916.2007.00044.x. 

70. Russell, J.A. Core affect and the psychological construction of emotion. Psychol. Rev. 2003, 110, 145–172. 

https://doi.org/10.1037/0033-295x.110.1.145. 

71. Jacobs, M.H.; Fehres, P.; Campbell, M. Measuring Emotions toward Wildlife: A Review of Generic Methods and Instruments. 

Hum. Dimens. Wildl. 2012, 17, 233–247. https://doi.org/10.1080/10871209.2012.680175. 

72. Umweltatlas Berlin. Reale Nutzung der Bebauten Flächen/Grün- und Freiflächenbestand 2020 [Real Use of Built-Up Ar-

eas/Green and Open Space Inventory 2020]. Available online: https://www.berlin.de/umweltat-

las/nutzung/flaechennutzung/2020/kartenbeschreibung/ (accessed on 12 February 2022). 

73. Sukopp, H. (Ed.) Stadtökologie: Das Beispiel Berlin [Urban ecology. The example of Berlin]; Reimer: Berlin, Germany, 1991; ISBN 

9783496009702. 

74. Kowarik, I.; von der Lippe, M.; Cierjacks, A. Prevalence of alien versus native species of woody plants in Berlin differs between 

habitats and at different scales. Preslia 2013, 85, 113–132. 

75. Lachmund, J. Greening Berlin: The Co-Production of Science, Politics, and Urban Nature; MIT Press: Cambridge, MA, USA, 2013; 

ISBN 978-0-262-01859-3. 

76. Dragan, I.-M.; Isaic-Maniu, A. Snowball sampling completion. J. Stud. Soc. Sci. 2013, 5, 160–177. 

77. Williams, D.R.; Vaske, J.J. The Measurement of Place Attachment: Validity and Generalizability of a Psychometric Approach. 

For. Sci. 2003, 49, 830–840. https://doi.org/10.1093/forestscience/49.6.830. 

78. Howley, P. Landscape aesthetics: Assessing the general publics’ preferences towards rural landscapes. Ecol. Econ. 2011, 72, 161–

169. https://doi.org/10.1016/j.ecolecon.2011.09.026. 

79. Eriksson, L.; Nordlund, A. How is setting preference related to intention to engage in forest recreation activities? Urban For. 

Urban Green. 2013, 12, 481–489. https://doi.org/10.1016/j.ufug.2013.07.004. 

80. Straka, T.M.; Kendal, D.; van der Ree, R. When Ecological Information Meets High Wildlife Value Orientations: Influencing 

Preferences of Nearby Residents for Urban Wetlands. Hum. Dimens. Wildl. 2016, 21, 538–554. 

https://doi.org/10.1080/10871209.2016.1198851. 

81. Greving, H.; Bruckermann, T.; Schumann, A.; Straka, T.M.; Lewanzik, D.; Voigt-Heucke, S.; Marggraf, L.; Lorenz, J.; Brandt, M.; 

Voigt, C.; et al. Improving attitudes and knowledge in a Citizen Science project on urban bat ecology. Ecol. Soc. 2022, in press. 

https://doi.org/10.23668/psycharchives.5363. 

82. Bland, J.M.; Altman, D.G. Cronbach’s alpha: Statistics notes. BMJ 1997, 314, 572. https://doi.org/10.1136/bmj.314.7080.572. 

83. Vaske, J.J. Survey Research and Analysis: Applications in Parks, Recreation and Human Dimensions; Venture Publishing, State College 

Pennsylvania, USA: 2008. 

84. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria, 

2020. 

85. Revelle, W. Psych: Procedures for Personality and Psychological Research; Northwestern University: Evanston, IL, USA, 2020. 

86. Kaltenborn, B.P.; Bjerke, T. Associations between environmental value orientations and landscape preferences. Landsc. Urban 

Plan. 2002, 59, 1–11. https://doi.org/10.1016/S0169-2046(01)00243-2. 



Land 2022, 11, 701 22 of 22 
 

87. Edwards, D.M.; Jay, M.; Jensen, F.S.; Lucas, B.; Marzano, M.; Montagné, C.; Peace, A.; Weiss, G. Public Preferences Across 

Europe for Different Forest Stand Types as Sites for Recreation. Ecol. Soc. 2012, 17, 27, https://doi.org/10.5751/ES-04520-170127. 

88. Dandy, N.; van der Wal, R. Shared appreciation of woodland landscapes by land management professionals and lay people: 

An exploration through field-based interactive photo-elicitation. Landsc. Urban Plan. 2011, 102, 43–53. 

https://doi.org/10.1016/j.landurbplan.2011.03.008. 

89. Lee, T.R. Perceptions, Attitudes and Preferences in Forests and Woodlands; Forestry Commission: Edinburgh, UK, 2001; ISBN 0 85538 

345 3. 

90. Li, J.; Nassauer, J.I. Cues to care: A systematic analytical review. Landsc. Urban Plan. 2020, 201, 103821. 

https://doi.org/10.1016/j.landurbplan.2020.103821. 

91. Sreetheran, M.; Van Den Bosch, C.C.K. A socio-ecological exploration of fear of crime in urban green spaces—A systematic 

review. Urban For. Urban Green. 2014, 13, 1–18. https://doi.org/10.1016/j.ufug.2013.11.006. 

92. Nassauer, J.I. Culture and changing landscape structure. Landsc. Ecol. 1995, 10, 229–237. 

93. Krekel, C.; Kolbe, J.; Wüstemann, H. The greener, the happier?: The effect of urban land use on residential well-being. Ecol. 

Econ. 2016, 121, 117–127. https://doi.org/10.1016/j.ecolecon.2015.11.005. 

94. Garvin, E.; Branas, C.; Keddem, S.; Sellman, J.; Cannuscio, C. More than just an eyesore: Local insights and solutions on vacant 

land and urban health. J. Urban Health 2013, 90, 412–426. https://doi.org/10.1007/s11524-012-9782-7. 

95. Bertram, C.; Rehdanz, K. Preferences for cultural urban ecosystem services: Comparing attitudes, perception, and use. Ecosyst. 

Serv. 2015, 12, 187–199. https://doi.org/10.1016/j.ecoser.2014.12.011. 

96. Kowarik, I. Novel urban ecosystems, biodiversity, and conservation. Environ. Pollut. 2011, 159, 1974–1983. 

https://doi.org/10.1016/j.envpol.2011.02.022. 

97. Riley, C.B.; Herms, D.A.; Gardiner, M.M. Exotic trees contribute to urban forest diversity and ecosystem services in inner-city 

Cleveland, OH. Urban For. Urban Green. 2018, 29, 367–376. https://doi.org/10.1016/j.ufug.2017.01.004. 

98. Lindemann-Matthies, P. Beasts or beauties?: Laypersons’ perception of invasive alien plant species in Switzerland and attitudes 

towards their management. Neobiota 2016, 29, 15–33. https://doi.org/10.3897/neobiota.29.5786. 

99. Höbart, R.; Schindler, S.; Essl, F. Perceptions of alien plants and animals and acceptance of control methods among different 

societal groups. Neobiota 2020, 58, 33–54. https://doi.org/10.3897/neobiota.58.51522. 

100. Jorgensen, A.; Hitchmough, J.; Calvert, T. Woodland spaces and edges: Their impact on perception of safety and preference. 

Landsc. Urban Plan. 2002, 60, 135–150. https://doi.org/10.1016/S0169-2046(02)00052-X. 

101. Jansson, M.; Fors, H.; Lindgren, T.; Wiström, B. Perceived personal safety in relation to urban woodland vegetation—A review. 

Urban For. Urban Green. 2013, 12, 127–133. https://doi.org/10.1016/j.ufug.2013.01.005. 

102. Soga, M.; Gaston, K.J. Extinction of experience: The loss of human-nature interactions. Front. Ecol. Environ. 2016, 14, 94–101. 

https://doi.org/10.1002/fee.1225. 

103. Trentanovi, G.; Campagnaro, T.; Kowarik, I.; Munafò, M.; Semenzato, P.; Sitzia, T. Integrating spontaneous urban woodlands 

into the green infrastructure: Unexploited opportunities for urban regeneration. Land Use Policy 2021, 102, 105221. 

https://doi.org/10.1016/j.landusepol.2020.105221. 

104. Sikorski, P.; Gawryszewska, B.; Sikorska, D.; Chormański, J.; Schwerk, A.; Jojczyk, A.; Ciężkowski, W.; Archiciński, P.; Łepkow-

ski, M.; Dymitryszyn, I.; et al. The value of doing nothing—How informal green spaces can provide comparable ecosystem 

services to cultivated urban parks. Ecosyst. Serv. 2021, 50, 101339. https://doi.org/10.1016/j.ecoser.2021.101339. 

105. Schlaepfer, M.A.; Guinaudeau, B.P.; Martin, P.; Wyler, N. Quantifying the contributions of native and non-native trees to a city’s 

biodiversity and ecosystem services. Urban For. Urban Green. 2020, 56, 126861. https://doi.org/10.1016/j.ufug.2020.126861. 

106. Vaz, A.S.; Kueffer, C.; Kull, C.A.; Richardson, D.M.; Vicente, J.R.; Kühn, I.; Schröter, M.; Hauck, J.; Bonn, A.; Honrado, J.P. 

Integrating ecosystem services and disservices: Insights from plant invasions. Ecosyst. Serv. 2017, 23, 94–107. 

https://doi.org/10.1016/j.ecoser.2016.11.017. 

107. Vimercati, G.; Kumschick, S.; Probert, A.F.; Volery, L.; Bacher, S. The importance of assessing positive and beneficial impacts of 

alien species. Neobiota 2020, 62, 525–545. https://doi.org/10.3897/neobiota.62.52793. 

 


