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Abstract: The extensification (opposite of intensification) of urban public green spaces offers great
potential for conservation. One major issue for the long-term success of such a measure is,
however, its acceptance by the urban population. This contribution presents the results of an
image-based online questionnaire that we set to elucidate the role of sociodemographic affiliations
regarding the perception of urban green areas. We also asked whether acceptability can be
increased by the presence of additional structural elements (sculptures, benches) and "acceptance
stripes", i.e., stripes regularly mowed only at the margins of a natural green space. Regarding
structural elements, 40- to 60-year-olds consistently rejected intensely maintained lawns and
perceived a lawn as positive only in combination with a sculpture. A regularly mowed acceptance
stripe resulted in a positive perception of natural meadows by people with an affinity for city life,
classified based on their actual place of residence and/or their social dimension including aspects
such as sense of place, familiarity, profession, and interests. Thus, decision-making processes of
policy makers must be evaluated together with the urban population and should be assessed
multidimensionally, i.e., by considering various criteria (e.g., ecological, social, and aesthetic
aspects) in order to meet the requirements of residents and achieve an increase in biodiversity.
Keywords: acceptance stripes; biodiversity; conservation; lawn; meadow; multidimensional
assessment; perception; questionnaire; survey; urban green space

1. Introduction
The value and contribution of natural urban green spaces to biodiversity and their ecological
importance with respect to ecosystem services are well-known [1–7]. This green infrastructure has a
variety of functions connected to the maintenance of basic ecological processes, properties, and
resulting services [8–13], including positive climatic effects [3,8,14–20]. From a social point of view,
urban green spaces offer facilities that can be used by city dwellers, e.g., as meeting points and
places for relaxation and recreation [8,9,21]. In addition, they have multiple benefits (physiological
and psychological) with respect to health and well-being (e.g., [7,8,22–30]).
Despite a general awareness of its value, urban green space is being forfeited over large parts of
the world [1,31–34]. Because of the fast densification of numerous urban areas all over the planet,
the remaining urban green spaces are under pressure [1,22,35–37]. Urban green spaces in cities
contribute to increased biodiversity [9,10,22,38–40], and the conservation of urban biodiversity can
create multi-layered advantages for people and nature conservation alike [41,42]. However, current
urban development contributes instead to the decline of biodiversity [22,43]. In the temperate zones,
one special aspect of biodiversity loss in urban areas is anthropogenic manipulation involving the
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intense maintenance of lawns [9,44–46] and the planting of exotic plants [45–47]. Mown grassland,
i.e., amenity grassland or lawn, is one of the most prevailing types of urban green space, particularly
in temperate regions [1,48,49]. Demands have often been reported with respect to "the ecological,
educational, aesthetic and sustainability benefits of urban meadows (i.e., naturalistic, unmown
grassland with or without flowering forbs)" [1,50,51].
Indeed, many previous studies have shown an increase in urban biodiversity through the use of
“extensive” meadows, i.e., meadows that are non-intensively mown (e.g., [44,52–60]). Since
biodiversity is globally decreasing on several scales [6,61–65], concerns have been raised that this
global decline will reduce the ability of ecosystems to provide human societies with a constant and
endurable contribution of required goods and services [6,24,66–69]. Natural or near-natural
ecosystems and habitats are needed to maintain certain ecological services (e.g., [1,4,6,8,44,70]) and
sustainable conditions of health and well-being for future generations (e.g., [3,7,14,27,45,71–73]).
"‘Landscape’ means an area, as perceived by people, whose character is the result of the action
and interaction of natural and/or human factors” [74]. The visual perception of landscape is a
keystone that links humans with nature [46,75]. However, as the perception and aesthetic valuation
of near-natural meadows in urban spaces vary strongly among citizens, the question arises
regarding the ways in which such a subjective attitude can be quantified and made transparent and
implementable in planning decisions [76]. Such processes should help to reconcile the well-being of
urban populations and the promotion of biodiversity.
A study throughout Germany on nature awareness found that two out of three respondents
voted for spaces in the city where nature can grow unrestrictedly, whereas 30 percent only
appreciated such spaces to a limited extent or rejected such areas [77]. According to this study,
natural sites in the city were mostly associated with parks and generally accessible public green
spaces, which were discovered to be of major importance to the public, whereas trees and roadside
greenery had a subordinate importance. These findings were supported by a later study, also
conducted in Germany [75], which found that, for meadows and lawns, the factor "preservation"
was rated lower than the factor "utilization". This also agreed with previous results of Bonnes et al.
[78], who conducted two series of studies, one in the UK and one in Italy, showing that biodiversity
was less important for respondents than the availability of urban green spaces [8]. Nevertheless,
positive associations (e.g., aesthetics, restorative qualities, happiness) with biodiversity (e.g.,
[1,7,8,22,24,26,75,77,79]) in many studies (e.g., [1,22,24,75,80–84]) indicate an increasing appreciation
of nature in European countries and a great predilection for variation, naturalness, and diversity in
natural ecosystems [30]. Diversity has also been demonstrated to improve the aesthetic estimation of
plant communities (e.g., [6,24,30,79,81,85–88]).
On the other hand, biodiversity is often not recognized or is estimated incorrectly because of the
mismatch between the perceived and actual characteristics of biodiversity by laypersons [8,24,41,89]
as a result of poor knowledge [41] and the lack of a nuanced comprehension of naturalness within an
urban context [8]. Indeed, biodiversity per se is frequently not appreciated (e.g.,
[9,24,44,46,75,77,90–95]), because the perception of nature by people is self-related and their
evaluation of natural phenomena is tightly connected to selfish (practical and aesthetic) usage [75].
The topic of urban nature should encompass not only positive ecological aspects, but also people
and their perception of nature conservation concepts. As the general populace perceives nature in
ways different from those of ecologists [8,24,41], we have explored key factors that possibly
contribute to the positive perception of public green areas. If measures to increase and preserve
biodiversity in urban areas are to be successfully implemented, the approval and support of the
urban population needs to be sought [41,96].
To evaluate urban nature in a pragmatic way, we chose an online survey in order to obtain the
broadest possible diversity of opinions and a contemporary perception of urban green spaces by an
urban population. As peoples’ perception of natural scenery is known to be dependent on its overall
setting [87,97–101], the goal of our survey was not to evaluate the general acceptance of extensively
cultivated green spaces in cities, but to specify those measures that can be implemented to improve
the perception of such spaces by the residents. Therefore, we focused on so-called “acceptance
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stripes” that can be easily created by mowing meadow areas only at their margins, leaving a central
natural green space [3,102], but still achieving a well-kept appearance. Such transition zones of
mown and unmown sectors are not only beneficial from an ecological perspective [3], but might also
help to improve the understanding and acceptance of the human population towards extensively
maintained meadows. Furthermore, public perception includes the effect of colors or locations and
their settings, e.g., structural elements such as seating. Therefore, we also studied structural
elements and their possible influence on potential increased acceptance of natural meadows. As the
identification of key factors in the positive human perception of natural urban areas is of importance
for conservation, we posed the following research questions:
(i) Can an acceptance stripe improve the perception or acceptance of natural meadows?
(ii) Can certain structural elements (e.g., seats or sculptures) generate positive perception regardless
of the type of green space?
(iii) What influence does the socio-demographic affiliation of a citizen have on his or her acceptance
behavior?
2. Materials and Methods
2.1. Preparation and Implementation of the Questionnaire
For data collection, an online survey was created as a quantitative instrument of analysis. This
survey was created according to the requirements/standards of empirical social research [103]. It
provided information on the perception of the surveyed urban citizens with regard to green spaces
in the city of Tübingen, a university city in the center of Baden Württemberg (a federal state in the
south of Germany).
Several image variants were created through the digital manipulation of parameters. The
images were edited with “Adobe Photoshop CS 6” (Adobe, San Jose, California, USA, 2012), i.e., the
appropriate images of green space types were used digitally to create the respective scenarios. For
instance, the cutout of a lawn image was used digitally to create an acceptance stripe around a
meadow. Additionally, several images of a certain meadow type and occasionally various structural
elements were used digitally to merge several images into one urban scenario.
The questionnaire was created and provided with the software “Unipark” [104]. The sequence
of images related to the questions was randomized by the software, so that the appropriate images
were visible in a random order for every participant. The questionnaire was distributed via the
mailing list of the University of Tübingen, a list that comprises 37,895 students and employees from
both academic and non-academic areas. Most participants were people from the academic university
milieu and so were not fully representative of the urban population.
The data were collected between 31 March and 30 April 2016.
The participants were asked to answer spontaneously and to choose the scenario(s) that they
found most appealing (Figure 1, Figure 2, Figure 3, Figure 4, and Figure 5, and photo usage and
details, see Appendix B).
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Question 1 (Photo usage and details, see Table A5)

Natural meadow
with an acceptance stripe (1A)

Natural meadow
with an acceptance stripe (1C)

Unnatural green space
with an acceptance stripe (1E)

Lawn
(1G)

Natural meadow
(1B)

Natural meadow
(1D)

Unnatural green space
(1F)

Lawn
(1H)

Figure 1. The aim of Question 1 was to establish whether a preference existed among the surveyed participants for a certain type of green space. Alternatively, such
a preference might depend on the presence of an acceptance stripe only. For further explanations, see text.
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Question 2.1 (Photo usage and details, see Table A6)

Meadow,
large forecourt (2.1A)

Meadow,
small forecourt (2.1B)

Meadow,
pathway (2.1C)

Meadow with an acceptance stripe,
large forecourt (2.1D)

Meadow with an acceptance stripe,
small forecourt (2.1E)

Meadow with an acceptance stripe,
pathway (2.1F)

Lawn,
large forecourt (2.1G)

Lawn,
small forecourt (2.1H)

Lawn,
pathway (2.1I)
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Figure 2. The aim of Question 2.1 was to establish the existence of a preference for a certain type of green space or a preference for the relative area of asphalt in
relation to the green area. For further explanations, see text.

Question 2.2 (Photo usage and details, see Table A7)

Meadow,
large forecourt (2.2A)

Meadow,
small forecourt (2.2B)

Meadow,
pathway (2.2C)

Meadow with an acceptance stripe,
large forecourt (2.2D)

Meadow with an acceptance stripe,
small forecourt (2.2E)

Meadow with an acceptance stripe,
pathway (2.2F)

Lawn,
large forecourt (2.2G)

Lawn,
small forecourt (2.2H)

Lawn,
pathway (2.2I)

Urban Sci. 2019, 4, 9

7 of 40

Figure 3. The aim of Question 2.2 was to establish the existence of a preference for a certain type of green space or a preference for the relative area of asphalt in
relation to the green area. For further explanations, see text.

Question 2.3 (Photo usage and details, see Table A8)

Meadow,
large forecourt (2.3A)

Meadow,
small forecourt (2.3B)

Meadow,
pathway (2.3C)

Meadow with an acceptance stripe,
large forecourt (2.3D)

Meadow with an acceptance stripe,
small forecourt (2.3E)

Meadow with an acceptance stripe,
pathway (2.3F)

Lawn,
large forecourt (2.3G)

Lawn,
small forecourt (2.3H)

Lawn,
pathway (2.3I)
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Figure 4. The aim of Question 2.3 was to establish the existence of a preference for a certain type of green space or a preference for the relative area of asphalt in
relation to the green area. For further explanations, see text.

Question 3 (Photo usage and details, see Table A9)

Lawn without trees
Bench (3A)

Lawn with trees
Bench (3D)

Meadow without trees
Bench (3G)

Meadow with trees
Bench (3J)

Lawn without trees
Bench, lanterns (3B)

Lawn with trees
Bench, lanterns * (3E)

Meadow without trees
Bench, lanterns * (3H)

Meadow with trees
Bench, lanterns (3K)

Lawn without trees
Bench, lanterns, sculpture (3C)

Lawn with trees
Bench, lanterns *, sculpture (3F)

Meadow without trees
Bench, lanterns *, sculpture (3I)

Meadow with trees
Bench, lanterns, sculpture (3L)
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Figure 5. The aim of Question 3 was to establish possible preferences for a meadow or a lawn and the possible influence on the respective preference caused by the
presence of structural elements. For further explanations, see text.
(*) FreeImages.com/sue anna joe (Artist’s Member Name) [105].
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All presented meadows, lawns, and scenarios in the questionnaire are located in the city of Tübingen
and its surroundings, as familiarity has previously been found to strongly affect emotional reactions of
respondents to the shown scenarios (e.g., [22,106–108]). The images of meadows, lawns, and unnatural
green spaces were taken in the period from May to August over several years (2010, 2012, 2013, 2014, 2015)
(Tables A5–A9). In order to maximize color saturation and to avoid any positive influences of sunshine on
the perception of the respondents [109], all the photos were taken on overcast days.
The following scenarios were presented.
Natural versus unnatural green area, with or without an acceptance stripe, versus lawn area
To evaluate the perception of green spaces, the participants in our survey were confronted with
various natural meadow concepts (Questions 1 and 2) versus an unnatural green space concept, i.e., a
non-native seed mixture with especially bright flowers (Question 1); each of these concepts was presented
with and without an acceptance stripe. In addition, pure lawns were presented that had scattered trees,
hedges, and random artificial structures such as scooters, bikes, lanterns, wells, and a car (Questions 1 and
2).
Figure 1: The aim of the question associated with this figure was to establish whether a general
preference existed for natural meadows, unnatural green spaces, or pure lawns among the surveyed
participants and, in addition, to determine whether an acceptance stripe was necessary to create a positive
perception for natural meadows. For this purpose, Question 1 included eight scenarios, i.e., (1) two natural
meadows (A, B, C, D); (2) one unnatural green space consisting of a non-native seed mixture with
especially bright flowers (E and F); (3) two pure lawns (G and H). Natural meadows and the unnatural
green space were presented (i) with (A, C, E) versus (ii) without (B, D, F) an acceptance stripe in each case.
The presentation of a pathway was chosen, because it conveys an urban character.
As up to two choices were possible for preferred scenarios, this arrangement helped to distinguish
between preferences for a certain type of green area, i.e., (i) two decisions for a scenario with a natural
meadow, (ii) with an unnatural meadow, or (iii) with a pure lawn. Within the scenarios of natural
meadows, two decisions were possible for a scenario: (i) with an acceptance stripe versus (ii) without an
acceptance stripe.
More versus less lawn area or natural green area, with or without an acceptance stripe
In order to evaluate the perception of green spaces within an urban scenario, three buildings
(Questions 2.1, 2.2, and 2.3) were photographed in the city of Tübingen.
Figures 2–4: The aim of the questions related to these figures was to establish whether a preference
existed for a certain type of green space (i.e., meadow, meadow with an acceptance stripe, and pure lawn)
within an urban scenario or whether the preference was influenced by the respective size of the forecourt,
regardless of the green space type. For this purpose, Questions 2.1–2.3 included three different buildings,
each being presented in nine different scenarios, i.e., three differently sized forecourts: (1) large (A, D, G),
(2) small (B, E, H), and (3) with a pathway (C, F, I). The differently sized forecourts differed with respect to
the relative area of asphalt in relation to the green area. Each of the above-mentioned scenarios presented
the areas in three different ways, i.e., (i) with (D, E, F) versus (ii) without (A, B, C) an acceptance stripe, and
(iii) as a pure lawn (G, H, I).
As there were up to three possible choices, this arrangement helped to distinguish between
preferences for a certain type of green area, i.e., (i) three decisions for a scenario with an acceptance stripe,
(ii) without an acceptance stripe, or (iii) with a pure lawn. Alternatively, the preference might depend on
the relative area of asphalt in relation to the green area, i.e., three decisions were again possible, namely, for
a scenario (i) with a large forecourt, (ii) with a small forecourt, or (iii) with a pathway.
Natural green area versus lawn area and the influence of structural elements
The perception of the surveyed participants regarding structural elements placed on green spaces was
also examined (Question 3). In this case, we presented only natural meadows without an acceptance stripe
and pure lawns with scattered trees, hedges, and random artificial structures, such as cars. To examine the
perception of structural elements (Question 3), images of two dissimilar benches as seating were presented.
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One bench was photographed from three different perspectives and the other one from only one
perspective. Images of two dissimilar lanterns and one image of a sculpture were also used.
Figure 5: This question associated with this figure aimed at establishing possible preferences for a
natural meadow (without acceptance stripe) or a lawn with scattered trees and hedges and, in particular,
whether the presence of structural elements such as benches, lanterns, or sculptures had an influence on
the preference or acceptance of the green space. To this end, question 3 showed twelve scenarios, i.e., (1) a
lawn without a tree (A, B, C); (2) a lawn with a tree (D, E, F); (3) a meadow without a tree (G, H, I); (4) a
meadow with a tree (J, K, L). Each of the above-mentioned scenarios presented the areas in three different
ways, i.e., (i) with (a) a bench only (A, D, G, J); (ii) with a bench, and (b) a combination of lanterns (B, E, H,
K); (iii) with a bench and lanterns, and (c) a sculpture (C, F, I, L); (letters (a), (b), (c) refer to the letters used
in figure 5; they were not shown to the participants of the questionnaire). The different scenarios of
Question 3 were examined as follows: 3.1 lawn without a tree versus meadow without a tree; 3.2 lawn with
a tree versus meadow with a tree; 3.3 lawn with a tree versus lawn without a tree; 3.4 meadow with a tree
versus meadow without a tree.
One decision had to be made for each of the above-mentioned combinations, i.e., a decision for the
scenario (1) with a meadow or (2) with a lawn. Within these scenarios, a decision could be made for a
scenario (i) with a bench only, (ii) with a bench and a combination of lanterns, or (iii) with a bench,
lanterns, and a sculpture.
Our questionnaire was accompanied by a sociodemographic query that was aimed at correlating
perception with possible social differences.
2.2. Statistical Data Evaluation
The questions represented by count data were evaluated on the basis of Chi-squared cross-tables
[110]. Thereby, the chosen scenarios of each question were opposed to the sociodemographic data. For
evaluating whether the number of answers for a given combination of a certain green space and respective
sociodemographic data differed from the expected numbers, a Chi-squared test based on Pearson was used
[110]. If the Chi-squared test was significant (p < 0.05), the standardized residuals were evaluated.
Standardized residuals >2.0 or <2.0 were considered significant [110]. All statistics were performed with
the software IBM SPSS Statistics; Version 23 (IBM, Armonk, NY, USA). If, in a particular question, the
maximum number of possible choices was not exploited by a participant, the choices made were projected
according to the maximum possible number of selections.
3. Results
The survey, which could be finished within 15 minutes by a participant, had a completion rate of 67%
(out of 1367 participants). Participants were 31 years old on average and included 68.2% females, 31.6%
males, and 0.2% who made no statement with respect to gender. Among the participants, 16.3% had
children, and 67.1% of all subjects were students. Meanwhile, 53.7% of the respondents stated their
commitment to nature conservation; 62.1% of the participants had an affinity for rural life, i.e., "country
types", 35.9% had an affinity for city life, i.e., "city types", and 2.0% made no statement with respect to their
self-perception.
The Roman numerals in all the presented tables have the following meaning:
Age:
I.
II.
III.
IV.

Faculties:
0–20 years
20–40 years
40–60 years
60 years and older

I.
II.
III.
IV.
V.
VI.

Theology
Law
Medicine
Humanities
Economic Sciences
Social Sciences
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VII. Natural Sciences

Under the heading “Student”, the answer “No” means that the respondent was a research associate or
non-academic staff member.
The following table presents, for each category of sociodemographic data, the total number of
individuals within the category along with the corresponding percentage out of all participants registered
by the software (Unipark) (Table 1).
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Table 1. Categories with regard to sociodemographic data and number of assigned survey participants.
Age

T
ot
al
%

Has
Children

Gender

Student

Commitment to
Conservation

Faculty

Self-Perception

I.

II.

III.

IV.

Mal
e

Fem
ale

N/A

Yes

No

Yes

No

I.

II.

III.

IV.

V.

VI.

VII.

Yes

No

N/A

Country
type

City
type

N/
A

73

665

151

27

289

625

2

149

767

615

301

21

19

63

174

26

58

253

492

418

6

569

329

18

8.0

72.6

16.5

2.9

31.6

68.2

0.2

16.3

83.7

67.1

32.9

3.4

3.1

10.3

28.3

4.2

9.5

41.2

53.7

45.6

0.7

62.1

35.9

2.0
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Significant results (based on the standardized residual criterion as explained in Materials and
Methods) are summarized in Table 2, Table 3, Table 4, Table 5, and Table 6, which present the number of
choices for a certain green space made by the respective sociodemographic group (standardized residuals
in brackets).
In the Appendix A we present all the significant lawn areas (Table A1) and all the significant meadow
areas (Table A2) with respect to age, gender, people with children, students, and non-students.
Furthermore, we present all the significant lawn areas (Table A3) and all the significant meadow areas
(Table A4) with respect to faculties, commitment to nature conservation, and peoples’ self-perception.
Table 2. Question 1 compared natural early summer meadows with unnatural green spaces (1E and 1F) and
lawns (1G and 1H). The meadows and unnatural green spaces were illustrated with (1E) and without (1F) an
acceptance stripe. The table presents the number of choices for a certain green space by the respective
sociodemographic group (standardized residuals in brackets). Whereas a positive residual indicates that the
scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that
the scenario was disliked (normal typeface). Only significant cases are listed.
Gender
Male
Unnatural Green Space
with an Acceptance Stripe (1E)

Student
No
7
(−2.5)

II.

Faculty
III.
VI.

VII.

Commitment to Conservation
Yes
No

30
(2.1)

Unnatural Green Space (1F)
10
(2.4)

Lawn (1G)
29
(3.0)

Lawn (1H)

10
(−2.1)

4
(2.2)

37
(2.7)

15
(−2.5)

Table 3. Question 2.1 compared natural early summer meadows (2.1B and 2.1F) with lawns (2.1G, 2.1H, and
2.1I). The meadows were illustrated with (2.1F) and without (2.1B) an acceptance stripe. All green spaces
were presented with variation in the degree of overgrowth: large forecourt (2.1G); small forecourt (2.1B and
2.1H); with a pathway (2.1F and 2.1I). The table presents the number of choices for a certain green space by
the respective sociodemographic group (standardized residuals in brackets). Whereas a positive residual
indicates that the scenario was appreciated by the relevant demographic group (bold type), a negative
residual indicates that the scenario was disliked (normal typeface). Only significant cases are listed.

Age

I.
Meadow,
Small
Forecourt
(2.1B)
Meadow
with an
Acceptanc
e Stripe,
Pathway
(2.1F)
Lawn,
Large
Forecourt
(2.1G)
Lawn,
Small
Forecourt

Gender

III.

Mal
e

Femal
e

Has
Childre
n
Yes

Student

Yes

No

Commitmen
t to
Conservatio
n

Faculty

II.

IV.

V.

VII.

Yes

No

Self-Perceptio
n
City type

198
(−2.1
)

109
(−2.2
)

30
(4.0
)

10
(−2.9
)

71
(3.6)

77
(−2.4)

14
(−2.9
)

82
(3.3)

98
(−2.2)

13
(−2.3)

123
(2.4
)

25
(−3.4
)
38
(−2.8
)

14
(5.0
)

33
(−2.5
)
15
(3.5
)

73
(2.7)
72
(−2.5
)

108
(2.8)
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Pathway
(2.1I)
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38
(2.1
)

11
(−2.3
)

47
(−2.7
)

82
(3.0)

Table 4. Question 2.2 compared natural late summer meadows (2.2A, 2.2B, 2.2C, 2.2D, 2.2E, and 2.2F) with
lawns (2.2G, 2.2H, and 2.2I). The meadows were illustrated with (2.2D, 2.2E, and 2.2F) and without (2.2A,
2.2B, and 2.2C) an acceptance stripe. All green spaces were presented with variation in the degree of
overgrowth: large forecourt (2.2A, 2.2D, and 2.2G); small forecourt (2.2B, 2.2E, and 2.2H); with a pathway
(2.2C, 2.2F, and 2.2I). The table presents the number of choices for a certain green space by the respective
sociodemographic group (standardized residuals in brackets). Whereas a positive residual indicates that the
scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that
the scenario was disliked (normal typeface). Only significant cases are listed.

Meadow,
Large Forecourt
(2.2A)
Meadow,
Small Forecourt
(2.2B)
Meadow,
Pathway (2.2C)
Meadow with an
Acceptance Stripe,
Large Forecourt
(2.2D)
Meadow with an
Acceptance Stripe,
Small Forecourt
(2.2E)
Meadow with an
Acceptance Stripe,
Pathway (2.2F)
Lawn,
Large Forecourt
(2.2G)
Lawn,
Small Forecourt
(2.2H)
Lawn,
Pathway (2.2I)

Age

Has
Children

III.

Yes

Student
Yes

Commitment to
Conservation

Faculty

No

I.

II.

III.

VI.

Yes

No

82
(2.4)

127
(2.4)

63
(−2.6)

105
(3.3)

160
(3.2)

71
(−3.4)

336
(3.1)

189
(−3.3)

56
(−2.4)

86
(2.5)

219
(−2.5)

260
(2.7)

294
(−2.2)

324
(2.4)

Self-Perception
Country
type

City
type

68
(−2.2)

68
(2.3)

4
(3.1)

66
(4.5)

57
(3.1)

126
(−2.3)

6
(−2.3)

17
(2.3)

8
(2.8)
49
(2.7)
72
(−3.1)

19
(−2.1)

165
(−2.8)

Table 5. Question 2.3 compared natural late summer meadows (2.3A, 2.3B, 2.3C, 2.3D, 2.3E, and 2.3F) with
lawns (2.3G, 2.3H, and 2.3I). The meadows were illustrated with (2.3D, 2.3E, and 2.3F) and without (2.3A,
2.3B, and 2.3C) an acceptance stripe. All green spaces were presented with variation in the degree of
overgrowth: large forecourt (2.3A, 2.3D, and 2.3G); small forecourt (2.3B, 2.3E, and 2.3H); with a pathway
(2.3C, 2.3F, and 2.3I). The table presents the number of choices for a certain green space by the respective
sociodemographic group (standardized residuals in brackets). Whereas a positive residual indicates that the
scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that
the scenario was disliked (normal typeface). Only significant cases are listed.

Age
II.

III.

Gender
IV.

Mal

Fem
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Childr
en
Yes

Student
Yes

No

Faculty
II.

III.

V.

VI.

VII.

Commitm
ent to
conservati
on
Yes
No

Self-Perce
ption
City type
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)
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)
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)

47
(2.2
)

13
(2.7
)

55
(4.2)

99
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(2.3
)

49
(−2.
3)

94
(3.8
)

49
(−2.5)

85
(2.1
)

5
(−2.
2)

67
(2.3
)

141
(2.8
)

66
(−3.
0)

74
(2.1
)

148
(2.1
)

84
(−2.
2)

44
(2.4
)

13
(2.2
)

1
(−2.
1)

96
(−2.
1)

156
(3.4
)

46
(−2.
1)
6
(−3.
1)
40
(−4.
8)

218
(−2.4
)

45
(−2.1)

290
(2.4
)

86
(−3.
4)

16
(2.
3)

15
(−2.
4)

171
(−2.
3)
122
(−2.
2)

156
(−3.
1)

214
(3.4
)

302
(−2.
4)

338
(2.5
)

231
(−2.
4)

269
(2.5
)

103
(2.1)

Urban Sci. 2019, 4, 9

17 of 40

Table 6. Question 3 compared natural early summer meadows with (3J and 3L) and without (3G and 3I)
trees, and lawns with (3E and 3F) and without (3A, 3B, and 3C) trees. The influence of certain structural
elements on the acceptance regarding natural green spaces (without an acceptance stripe) and lawns was
established here, i.e., bench placed on a lawn (3A) or a meadow (3G and 3J); bench and lanterns placed on a
lawn (3B and 3E) or a meadow; bench, lanterns and sculpture placed on a lawn (3C and 3F) or a meadow (3I
and 3L). The table presents the number of choices for a certain green space by the respective
sociodemographic group (standardized residuals in brackets). Whereas a positive residual indicates that the
scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that
the scenario was disliked (normal typeface). This question was divided into four sub-questions; each image
was presented twice as two separate questions: the results of (i) the first sub-question are shown in the
upper line; the results of (ii) the second sub-question in the lower line. Only significant cases are listed.
Age
I.
Lawn without
Trees
Bench (3A)
Lawn without
Trees
Bench,
Lanterns (3B)
Lawn without
Trees
Bench,
Lanterns,
Sculpture (3C)
Lawn with
Trees
Bench,
Lanterns (3E)
Lawn with
Trees
Bench,
Lanterns,
Sculpture (3F)
Meadow
without Trees
Bench (3G)
Meadow
without Trees
Bench,
Lanterns,
Sculpture (3I)
Meadow with
Trees
Bench (3J)
Meadow with
Trees
Bench,
Lanterns,
Sculpture (3L)

II.

Gender
III.

Male

Has
Children
Yes

Student
Yes

No

Faculty
I.

II.

IV.

ii: 10
(3.4)

V.
i: 5
(2.7)

i: 1
(−2.4)
ii: 1
(−2.1)

i: 5
(−2.5)
i: 21
(3.0)
ii: 9
(2.2)

i: 21
(−2.5)

ii: 86
(−2.3)

i: 23 (−2.1)

ii: 14
(−2.1)
i: 46
(2.8)
ii: 23
(2.8)
ii: 9
(−2.1)
i: 30
(4.7)
ii: 16
(3.1)

i: 4
(2.5)

ii: 2
(3.5)

ii: 35
(3.0)

i: 41
(−2.2)

ii: 5
(3.8)

i: 23 (2.8)

i: 32
(−2.9)

i: 47
(4.1)
ii: 25
(2.5)

i: 15
(3.0)
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4. Discussion
The overall goal of this study was to specify measurements that could be implemented to
improve the perception of extensively cultivated green spaces by the urban population. From the
more practically relevant view of urban planning, our survey aimed to determine whether (1) an
acceptance stripe could improve the perception or acceptance of natural meadows and whether (2)
certain structural elements could generate positive perception regardless of the type of green space.
For these purposes, we presented digitally manipulated urban landscape scenes to participants of a
questionnaire and related the responses to their sociodemographic data.
Generally, the encompassing value and meaning of a landscape for human beings depends on
perception [111] as the result of an ongoing subconscious mental interpretation of the characteristics
of a landscape, e.g., biodiversity, stage of development of the green space, total vegetation coverage
[90], and their effects on and interaction with so-called human factors [79,111–113]. These human
factors include the biological, social, cultural and personal dimensions on which the perception of
the environment is assessed [111,114]. Home et al. [115] showed that urban green spaces are mainly
assessed on biological and social dimensions [111]. Well-developed theories about the universal
(biological-evolutionary) dimension refer to habitat theories that postulate a common
neurophysiological basis of the experience of landscape leading to a generally similar impression of
structures and elements by humans on a global scale [101,111,114,116–121]. Whereas preferences of
the biological dimension are inherited, the social dimension (including aspects such as sense of
place, familiarity, profession, and interests) must also be considered [111]. Certain structures and
elements of a landscape seem to be experienced in a similar way within cultures and social groups,
especially if the landscape is assessed on a larger scale [111,116,122–124]. The smaller this scale, the
more differentiated the different social groups are with respect to their landscape perception [111].
A landscape can have quite diverse values and meanings (e.g., recreation, utilization, or
economic area) for different social groups depending on their social background [111]. Therefore,
social groups have to be properly identified in questionnaires concerning landscape perception in
order to attain a more complete picture of their respective green space use. Since the perception and
utility of nature depend at least as much on lifestyle and value orientation [77], such as
pro-environmental attitudes [1,8,78,125], as they do on social background, demographic data
should be extended by the evaluation of milieu affiliation [77]. Thus, a more differentiated
explanation of individual attitudes, behavioral patterns, and connections in relation to nature can
be attained [77].
In the following, we discuss our results with respect to the socio-demographic groups. This is
followed by the consideration of the overall setting, with an assessment of the preference for green
spaces in the context of buildings and structural elements. Moreover, we examine the
multidimensionality of assessing landscapes and the viewing perspective (angle, distance) from
which a site is perceived. Our major practical results concern the preference for green spaces in the
context of the presence or absence of an acceptance stripe and of structural elements such as
benches or sculptures, enabling us finally to suggest practical measures for urban planners and
green space managers.
4.1. Peoples’ Self-Perception
The classification of the participants as "country" versus "city" types is based on their
background with respect to their actual place of residence (possibly connected to cultural
influences) and/or their social dimension. Since both geographic and cultural contexts have an
influence on landscape preference [22,126–128], both should be considered in the context of green
space design.
In our study, lawn scenarios were preferred by "city types", a result possibly arising because
lawns are one of the most prevailing types of urban green spaces in temperate regions
[1,24,46,48,49,94,129,130]. However, consideration of the social dimension is important in order to
determine the significant reason(s) for lawn preference, e.g., restorative relaxation effect (e.g., [24]),

Urban Sci. 2019, 4, 9

19 of 40

aesthetics (e.g., [75]), and/or utilization. For example, even if an individual appreciates nature, his
or her interest in utilization might overweigh all other aspects [75]. Thus, although lawns might not
be valued positively, they may answer other functional demands [8]. In other cases in which the
relevant space is not required for utilization, and in which nature is valued positively, the urban
natural space might merely require some cues of care, i.e., visible indications of human
maintenance [9,24,102,131–133]. This is supported by our finding that the meadow scenario was
positively evaluated by "city types" once it had an acceptance stripe (Table A4). Such acceptance
stripes should be complemented by information boards that explain the ecological value of the
management measures undertaken [75].
Our finding of a rejection of a lawn scenario by "country types" (Table A3) is not unusual. It
corresponds to the finding that people tend to be more open towards conservation issues when
they live more closely in contact with nature during their lifetime [41,87,134,135]. This is probably
the case for the "country types" in our study.
4.2. Commitment to Nature Conservation
Participants who stated some form of commitment to nature conservation were, as expected, in
favor of meadow scenarios, whereas they rejected lawn scenarios. In contrast, participants who
were not involved in nature conservation preferred lawn scenarios and rejected meadow scenarios
(Tables A3 and A4).
Participants who state some form of commitment to nature conservation probably have
stronger ties to nature. Such closeness to nature can result, for example, from experiences of the
natural world during childhood [22,136,137]. Several studies have confirmed that urban
biodiversity is more appreciated by people who have a stronger connection to nature [1,22,87,138].
Furthermore, the professional background of the participants of our questionnaire needs to be
considered, since experts and laypeople evaluate the meanings and values of urban nature
differently [22,24,93,111,117,139,140]. Fischer et al. [22] found that green experts appreciate plant
species richness more than non-experts. Moreover, Hoyle et al. [24] showed that experts experience
restorative relaxation to a lesser extent than non-professionals when in contact with nature. This
needs to be taken into account by the planners of functional demand-orientated green space design.
4.3. Non-Students
In our study, non-students preferred meadow scenarios and rejected scenarios with lawns,
unnatural green spaces, and acceptance stripes (Tables A1 and A2). According to BMU
(Bundesministerium für Umwelt—the Federal Ministry for the Environment) [77], the use, meaning,
and value of urban green spaces are generally linked to education, income, and social milieu.
Half of the non-students in our study were research associates; the other half were
non-academic staff whose educational background was not noted. Referring to research associates,
BMU [77] found that the willingness to contribute to biodiversity conservation was dependent on
the degree of formal education. However, BMU [77] also determined that people with a medium
level of education attached greater personal value to nature in the city than people with a high
formal level of education. This possibly explains the found preference for urban nature by the
non-academic staff in our survey (Tables A1 and A2).
Another explanation with respect to income was suggested by studies on environmental justice
in cities (cf., [141]). Since low-income households are generally under-resourced in terms of green or
even open spaces in their environment [23,77], urban green spaces are a crucial resource for these
groups in terms of recreation and restorative effects [77]. Hence, the conservation of urban
biodiversity plays an important role for the quality of life, in particular for marginalized
individuals, and contributes to their social integration [77,142]. According to BMU [77], for people
with a high household income, urban biodiversity has an important function in terms of the market
value of land and buildings. Furthermore, neighborhoods in which a higher household income is
the norm have a greater diversity of plants or total vegetation coverage, an aspect assigned to a
‘luxury effect’ [22,102,143–145].
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Generally, well-situated milieus seem to show a stronger consciousness of nature than socially
disadvantaged milieus [77].
The rejection of the unnatural green space by non-students in our study might be related to the
effect of the seed mixture with especially bright flowers on the viewer. The suggestion has been
made that planting experienced as strongly appealing may result in ‘arousal’, whereas
‘deactivation’ and eventually restorative relaxation might arise in response to a quieter planting
style [24]. The highest aesthetic estimation of planting was found for colorful vegetation above a
certain threshold of total flower coverage [24]. In comparison, a low aesthetic effect was
experienced for vegetation with lower total flower coverage (2–9%), although the greatest
restorative relaxation effect was found for this scenario [24].
The comprehension of human preferences with respect to different landscape stimuli might
resolve the sometimes contradictory evidence (e.g., [146,147]) with regard to the interrelation
between aesthetic preference, restorative relaxation effect, and well-being [24]. Even though the
aesthetic perception of the vegetation can have an influence on mood [24], restorative relaxation
and well-being seem to depend more on factors such as demographic data including household
income and employment [24]. These factors have been found to exert a substantial influence on
mental distress and well-being [24,148,149].
4.4. Students
Students preferred lawns and rejected meadow scenarios (Tables A1 and A2). This is in
agreement with BMU [77]: for formally highly educated people, urban nature does not have such
high personal meaning, and their access to nature in as many parts of the city as possible is
mentioned less often as being important. However, a more differentiated assessment was obtained
with regard to the separate faculties of the university (see below).
4.5. Faculties
We are not aware of any previous research that has considered the assignment of academic
respondents to their different faculties. In the following, we compare the assessments of the
students with regard to the various faculties to which they belong with the assessment of the
"general" student category.
In our study, the assessment of the student members of the Medicine and Economic Sciences
faculties did not differ from the "general" student category, since they preferred lawn scenarios and
rejected a meadow scenario. The student members of the Humanities faculty showed only
preferences for lawn scenarios and did not reject any of the presented scenarios (Table A3). In the
Law faculty, even though the students preferred lawn scenarios, they also appreciated a scenario
with a meadow. Students of the Theology faculty preferred either a lawn scenario or a meadow
scenario (Tables A3 and A4). In the Social Sciences faculty, students preferred the unnatural green
space scenario and rejected lawn scenarios (Tables A3 and A4). Previous studies have indicated that
flowers can evoke strong positive emotions [24,150], and many studies have revealed a preference
for colorful flowers in various landscape contexts (e.g., [30,79,85,87,97,151,152]). The appreciation of
colorful flowers has also been associated with evolutionary theory [24,85,152], since flowers indicate
a rich environment [24,85,94,133,152,153] and serve as cues of care, i.e., visible indicators that some
form of human maintenance has been performed on these sites [24,94,133,153].
An opposing assessment as compared with the "general" student category was shown by the
student members of the Natural Sciences faculty, who preferred a meadow scenario and rejected
lawn scenarios (Tables A3 and A4). Similar to those active in nature conservation, this faculty might
have a stronger connection to nature and/or the students might possess a different level of
knowledge regarding care concepts for nature conservation compared with the other faculties.
4.6. Age
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Although BMU [77] found that people under 30 years (18–29 years) showed a greater
knowledge of biodiversity than older people, younger people attached greater value to urban
nature than older ones only with respect to exercise and sports activities. Additionally, hay fever is
more common in people under 40 years old in comparison with older generations [154]. These
results are in agreement with those of our study, in which younger participants (0–20-year-olds and
20–40-year-olds) rejected meadow scenarios, with the youngest participants additionally preferring
lawn scenarios.
As mentioned above, BMU [77] revealed that younger people attached a lower value to urban
nature than older generations, especially those aged 50 and over. This study also found a strong
preference for nature in the city among 50- to 65-year-olds. Our results agree with this, since the
older participants (40–60-year-olds and ≥60-year-olds) generally preferred meadow scenarios and
rejected lawn scenarios, although one of these scenarios with an additional sculpture was
appreciated by 40- to 60-year-old people only.
4.7. Family Status
People with children preferred meadow scenarios and rejected lawn scenarios (Tables A1 and
A2). This is in accordance with BMU [77], which showed that >90% of the participants attached
crucial significance to bringing nature closer to their children during their upbringing.
4.8. Gender
In our study, women rejected lawn scenarios. This agrees with the findings of BMU [77], which
showed that women (in comparison to men) are often more sensitive to the plight of nature and
strongly encourage principles of sustainability. Nevertheless, in our study, women had no
preference for the various meadow scenarios, although BMU [77] found that nature in the city is
more valuable for women than for men.
While, in our study, men indeed mostly preferred lawn scenarios (Table A1), they also
preferred one scenario with a meadow (Table A2). In addition, they rejected both a meadow and a
lawn scenario, demonstrating that demographic affiliation is not the only significant factor here. As
perception is a combination of human factors and the physical characteristics of a scenario
[79,111–113], the overall setting always has to be taken into account, i.e., the evaluation of a
landscape is context-dependent [9,22,91,98,133,155–157].
4.9. Importance of the Overall Setting of the Urban Green Area
Our study did not test any preferences for different periods of the year, since it only presented
scenarios depicting the growing season.
With reference to the context of green spaces in front of buildings, the observed preference or
rejection of green spaces in combination with a corresponding asphalt content is of interest for
future research, especially in view of the partly opposing preferences shown by our demographic
groups. The results might help to specify ways to employ a green space in front of a building (e.g., a
lawn with a large forecourt). Our participants partly appreciated different forecourt sizes as a
background scenario, e.g., a meadow with a large forecourt and a pathway. This shows that some
scope exists to implement public green spaces with respect to the different demographic groups. A
more differentiated evaluation of the demographic groups is thus needed. Of particular interest are
the cases in which an existing preference for lawns could be changed in a way that resulted in an
additional preference for a meadow (as shown by "city types", members of the Theology faculty,
members of the Law faculty, and men). These cases indicate that the acceptability of nature in urban
areas can be increased by modifying the respective environment. In the case of "city types", this can
be achieved through an acceptance stripe.
We found that the evaluation of a landscape is dependent on the context, since some
background scenarios were rejected in one composition but preferred in another. For example, the
positive way in which the 40- to 60-year-old cohort regarded the lawn scenario in combination with
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a sculpture (Table A1) shows that a compromise can be achieved in terms of the shared use of open
public green spaces by different social groups. If a lawn is desired by most of the population at a
particular location for a particular purpose (e.g., barbecue, sports activities, relaxation), the
employment of a sculpture might provide an additional positive aspect for a green space type that
would otherwise be rejected. Daniels et al. [8] pointed out that no structural element is significant or
insignificant by itself, but that each element needs to be considered from a specific aspect, i.e.,
ecological, (micro)climatic, or social. The specific design and the characteristics (artificial/natural) of
the respective structural element must however be taken into account [1,8,139,158,159]. For
instance, an artificial element might have a high social value but, at the same time, be of low
ecological importance [8]. This supports the need for the multidimensional assessment [8,160] of the
various aspects (ecological, microclimatic, social) provided by a structural element [8].
For urban green area planning, the multifunctionality of the whole site must be considered
[8,41,160–163] with regard to ecological, climatic, and social aspects [8,163]. The purpose (e.g.,
recreation, socializing) for which the green place is to be used must be differentiated [8].
Accordingly, all the green spaces of a city should be evaluated regarding their intended use by its
citizens. This implies heterogeneous measures that consider biodiversity in addition to ecosystem
services [90,164,165], while also providing a usable green space usable for the urban population
[7,9,22,126,166,167]. For instance, a natural meadow would not remain a frequently visited
sunbathing area in a park, whereas a lawn would fulfill this function much better [8].
Furthermore, the perspective from which a site is viewed also seems to be important. Studies
that are based on the evaluation of images taken from diverse angles, distances, and viewing
perspectives have indicated that these overall setting factors affect the overall results of landscape
assessment [1,75,90,168–170]. However, the ways in which observations from different perspectives
influence the perception of an individual location remain unclear [90]. Software such as the “Virtual
Garden Planner” suggested by Shwartz et al. [138] offer possibilities for the detailed designing of
relevant scenarios [8].
The strategy of zoning suggested by Borgström et al. [171] prioritizes the implementation of
different objectives at different sites [8]. This approach can help to establish meadows in areas
where no lawns or intensively managed green spaces are necessary for the population. In addition,
unused spaces (bare or mown), such as courtyards, peripheral areas, flat roofs, tramways,
transmission line rights-of-way, and even vertical structures (e.g., walls), can be designed in a more
biodiversity-friendly fashion [3,23,90]. Other measures can enhance biodiversity, for instance, the
use of seeds from a regional gene pool [90,172]. Moreover, a consensus regarding the amount of
structures (with ecological and climatic qualities) and structural elements should occur during
urban planning in order to increase urban green space sustainability [8].
In agreement with Daniels et al. [8], we suggest a hybrid concept for the design of urban green
spaces that applies the above-mentioned multidimensional assessment and zoning approaches.
This concept requires communication with citizens so that both a demand-orientated green space
can be offered (i.e., appropriate weighting of the various aspects (ecological, climatic, social) [8])
and an increase in biodiversity can be implemented at the same time. Ecologically valuable
environments will only receive more support and thus become more sustainable if they elicit both
joy and acceptance in the urban population [46,79,173].
5. Conclusions
Our survey has revealed that for "city types", a preference for natural meadows in a medium
sized city such as Tübingen (southwest Germany) can be achieved through an acceptance stripe,
i.e., mowed stripes only at the margins around an actual natural green space. Since urban areas
contain more than half of the global human population [41,174,175], and since these numbers are
strongly increasing [176], this is an important issue and a promising starting point for improving
biodiversity in cities. Such acceptance stripes should be complemented by information boards that
explain the ecological value of the management measures undertaken. A strategy of zoning that
takes into account different objectives at different sites would foster more biodiversity in areas that
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are not heavily utilized in the form of lawns. This requires good communication of the biodiversity
measures to the citizens, with special reference to the intended extensification of urban green space.
Whereas 40- to 60-year-olds consistently rejected intensely maintained lawns in the present study,
their perception was positive if the lawn occurred in combination with a sculpture. This example
shows that compromises for various usage requirements are attainable. In general, such
compromise solutions can be achieved by the multidimensional assessment of urban green space,
together with the consideration of various criteria (ecological, microclimatic, and social). This
requires an ongoing evaluation of all management concepts (e.g., acceptance stripes) and structural
elements that are planned during urban green maintenance. The importance of involving a social
perspective in the form of citizen participation has been pointed out (e.g., [8,78,87,139,177–182]),
because people will not protect and sustain landscapes that they do not value and enjoy [91,173].
Therefore, urban green spaces should ideally be designed in close cooperation with the relevant
citizens [8,183,184]. In principle, each space must be evaluated for its advantages within the
framework of the residents’ needs [9]. After all, the positive perception of the population is
ultimately the decisive factor.
Further research is needed with respect to landscape preference and its different aspects for
different social groups. This knowledge must then be used to develop communication strategies
that explain to the general public the ecological value of extensification measures that are required
in order to implement nature conservation in the city.
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Appendix A
Table A1. Table of all the presented lawn areas that were significant with respect to age, gender, people with children, students, and non-students. The table
presents the number of choices for a certain green space by the respective sociodemographic group (standardized residuals in brackets). Whereas a positive
residual indicates that the scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that the scenario was disliked
(normal typeface). Question 3 was divided into four sub-questions; each picture was presented twice as two separate questions: the results of (i) the first
sub-question are shown in the upper line; results of (ii) the second sub-question in the lower line.

Male
29 (3.0)

Female

Has
Children
Yes

10 (−2.9)

71 (3.6)

77 (−2.4)

13 (−2.3)

14(−2.9)

82 (3.3)

98 (−2.2)

Age
I.
Lawn (1H)
Lawn,
Large Forecourt (2.1G)
Lawn,
Small Forecourt (2.1H)
Lawn,
Pathway (2.1I)
Lawn,
Pathway (2.2I)
Lawn,
Large Forecourt (2.3G)
Lawn,
Small Forecourt (2.3H)
Lawn,
Pathway (2.3I)
Lawn without Trees
Bench (3A)
Lawn without Trees
Bench, Lanterns (3B)
Lawn without Trees
Bench, Lanterns, Sculpture (3C)
Lawn with Trees
Bench, Lanterns (3E)
Lawn with Trees
Bench, Lanterns, Sculpture (3F)

30 (4.0)

III.

Gender
IV.

Student
Yes

No

123 (2.4)

25 (−3.4)
38 (−2.8)

11 (−2.3)
72 (−3.1)

165 (−2.8)
156 (3.4)

46 (−2.1)
6 (−3.1)

218 (−2.4)

45 (−2.1)

290 (2.4)

86 (−3.4)

171 (−2.3)

40 (−4.8)
ii: 10 (3.4)
i: 1 (−2.4)
ii: 1 (−2.1)

i: 5 (−2.5)
i: 21 (3.0)
ii: 9 (2.2)

i: 21 (−2.5)
ii: 35 (3.0)

ii: 86 (−2.3)

i: 23 (−2.1)
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Table A2. Table of all the presented meadow areas that were significant with respect to age, gender, people with children, students, and non-students. The table
presents the number of choices for a certain green space by the respective sociodemographic group (standardized residuals in brackets). Whereas a positive
residual indicates that the scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that the scenario was disliked
(normal typeface). Question 3 was divided into four sub-questions; each picture was presented twice as two separate questions: the results of (i) the first
sub-question are shown in the upper line; results of (ii) the second sub-question in the lower line.
Age
I.
Unnatural Green Space
with an Acceptance Stripe (1E)
Meadow with an Acceptance Stripe,
Pathway (2.1F)
Meadow,
Small Forecourt (2.2B)
Meadow,
Pathway (2.2C)
Meadow with an Acceptance Stripe,
Large Forecourt (2.2D)
Meadow,
Small Forecourt (2.3B)
Meadow,
Pathway (2.3C)
Meadow with an Acceptance Stripe,
Large Forecourt (2.3D)
Meadow with an Acceptance Stripe,
Small Forecourt (2.3E)
Meadow without Trees
Bench (3G)
Meadow without Trees
Bench, Lanterns, Sculpture (3I)
Meadow with Trees
Bench (3J)
Meadow with Trees
Bench, Lanterns, Sculpture (3L)

II.

Gender
III.

IV.

Male

Female

Has
Children
Yes

Student
Yes

No
7 (−2.5)

109 (−2.2)
82 (2.4)
66 (4.5)

57 (3.1)

126 (−2.3)

105 (3.3)

99 (−2.7)

94 (3.8)

6 (−2.3)
109 (−2.7)

60 (4.9)

13 (2.9)

47 (2.2)

13 (2.7)

55 (4.2)
84 (2.3)

85 (2.1)

44 (2.4)
13 (2.2)
ii: 14 (−2.1)
i: 46 (2.8)
ii: 23 (2.8)

i: 41 (−2.2)

ii: 9 (−2.1)
i: 30 (4.7)
ii: 16 (3.1)

i: 23 (2.8)

i: 32 (−2.9)

i: 47 (4.1)
ii: 25 (2.5)
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Table A3. Table of the all presented lawn areas that were significant with respect to faculties, commitment to nature conservation, and peoples’ self-perception. The
table presents the number of choices for a certain green space by the respective sociodemographic group (standardized residuals in brackets). Whereas a positive
residual indicates that the scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that the scenario was disliked
(normal typeface). Question 3 was divided into four sub-questions; each picture was presented twice as two separate questions: the results of (i) the first
sub-question are shown in the upper line; results of (ii) the second sub-question in the lower line.
Faculty
I.
Lawn (1G)
Lawn (1H)
Lawn,
Large Forecourt (2.1G)
Lawn,
Small Forecourt (2.1H)
Lawn,
Pathway (2.1I)
Lawn,
Large Forecourt (2.2G)
Lawn,
Small Forecourt (2.2H)
Lawn,
Pathway (2.2I)
Lawn,
Large Forecourt (2.3G)
Lawn,
Small Forecourt (2.3H)
Lawn,
Pathway (2.3I)
Lawn without Trees
Bench (3A)
Lawn without Trees
Bench, Lanterns (3B)
Lawn without Trees
Bench, Lanterns, Sculpture (3C)

II.

III.
10 (2.4)

IV.

V.

VI.

VII.
10 (−2.1)

4 (2.2)

Commitment to
Conservation
Yes
No
15 (−2.5)

14 (5.0)

Self-Perception
Country type

37 (2.7)
73 (2.7)

33 (−2.5)
15 (3.5)
38 (2.1)

8 (2.8)
49 (2.7)

19 (−2.1)

16 (2.3)

15 (−2.4)

122 (−2.2)

City type

72 (−2.5)

108 (2.8)

47 (−2.7)

82 (3.0)

56 (−2.4)

86 (2.5)

219 (−2.5)

260 (2.7)

294 (−2.2)

324 (2.4)

156 (−3.1)

214 (3.4)

302 (−2.4)

338 (2.5)

231 (−2.4)

269 (2.5)

68 (−2.2)

68 (2.3)

i: 5 (2.7)
ii: 5 (3.8)

i: 4 (2.5)
ii: 2 (3.5)

i: 15 (3.0)

Table A4. Table of all the presented meadow areas that were significant with respect to faculties, commitment to nature conservation, and peoples’ self-perception.
The table presents the number of choices for a certain green space by the respective sociodemographic group (standardized residuals in brackets). Whereas a
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positive residual indicates that the scenario was appreciated by the relevant demographic group (bold type), a negative residual indicates that the scenario was
disliked (normal typeface).
Faculty
I.
Unnatural Green Space (1F)
Meadow,
Small Forecourt (2.1B)
Meadow,
Large Forecourt (2.2A)
Meadow,
Small Forecourt (2.2B)
Meadow,
Pathway 2.2C)
Meadow with an Acceptance Stripe,
Small Forecourt (2.2E)
Meadow with an Acceptance Stripe,
Pathway (2.2F)
Meadow,
Large Forecourt (2.3A)
Meadow,
Small Forecourt (2.3B)
Meadow,
Pathway (2.3C)
Meadow with an Acceptance Stripe,
Small Forecourt (2.3E)
Meadow with an Acceptance Stripe,
Pathway (2.3F)

II.

III.

V.

VI.
30 (2.1)

VII.

Commitment to
Conservation
Yes
No

Self-Perception
City type

198 (−2.1)
4 (3.1)
127 (2.4)

63 (−2.6)

160 (3.2)

71 (−3.4)

336 (3.1)

189 (−3.3)

100 (2.2)

49 (−2.3)

17 (2.3)

49 (−2.5)
5 (−2.2)
1 (−2.1)

67 (2.3)

141 (2.8)

66 (−3.0)

74 (2.1)

148 (2.1)

84 (−2.2)
96 (−2.1)

103 (2.1)
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Appendix B
Table A5. Photo usage and details of Question 1.

Scenario

Natural Meadow
(A and B)

Natural Meadow
(C and D)

Unnatural
Meadow
(E and F)

Lawn (G)

Lawn (H)

Shooting date:
1 June 2015

Shooting date:
7 June 2012

Shooting date:
20 July 2015

Shooting date:
7 June 2012

Shooting date:
20 July 2015

Camera:
Nikon D5100

Camera:
FUJIFILM FinePix
Z33WP

Camera:
Nikon D5100

Camera:
Camera:
Canon Power Shot FUJIFILM FinePix
A2200
Z33WP

Image of Green
Space

Focal length:
5 mm

Focal length:
6 mm

Focal length:
18 mm

Focal length:
6 mm

Focal length:
18 mm

Shooting date:
1 June 2015

Shooting date:
7 June 2012

Shooting date:
20 July 2015

Shooting date:
19 October 2015

Shooting date:
19 October 2015

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
32 mm

Focal length:
18 mm

Camera:
Camera:
Canon Power Shot FUJIFILM FinePix
A2200
Z33WP
Focal length:
5 mm

Focal length:
6 mm

Additionally
Used Image of
Green Space

Shooting date:
7-June-2014
Camera:
Leica V-LUX1
Focal length:
7 mm
Shooting date:
19-October-2015

Shooting date:
19-October-2015

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
32 mm

Focal length:
18 mm

Shooting date:
8 July 2015

Shooting date:
8 July 2015

Shooting date:
13 January 2013

Shooting date:
8 July 2015

Shooting date:
13 January 2013

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
FUJIFILM FinePix
JX350

Camera:
Nikon D5100

Camera:
FUJIFILM FinePix
JX350

Focal length:
35 mm

Focal length:
35 mm

Focal length:
5 mm

Focal length:
35 mm

Focal length:
5 mm

Acceptance Stripe

Pathway

Background
Merging

Shooting date:
18 October 2015

Shooting date:
18 October 2015

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm
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Table A6. Photo usage and details of Question 2.1.

Scenario

Image of Green Space

Additionally Used Image of
Green Space

Meadow (A, B, C)

Meadow Mowed Margin
(D, E, F)

Lawn (G, H, I)

Shooting date:
19 November 2015

Shooting date:
19 November 2015

Shooting date:
19 November 2015

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Shooting date:
7 June 2014

Shooting date:
7 June 2014

Shooting date:
19 October 2015

Camera:
Leica V-LUX1

Camera:
Leica V-LUX1

Camera:
Nikon D5100

Focal length:
16 mm

Focal length:
16 mm

Focal length:
18 mm

Shooting date:
7-June-2014

Shooting date:
7-June-2014

Camera:
Leica V-LUX1

Camera:
Leica V-LUX1

Focal length:
12 mm

Focal length:
16 mm
Shooting date:
19 October 2015

Acceptance Stripe

Camera:
Nikon D5100
Focal length:
18 mm
Background merging

Shooting date:
23 April 2015

Shooting date:
23 April 2015

Shooting date:
23 April 2015

Camera:
Samsung
GT-I8160

Camera:
Samsung
GT-I8160

Camera:
Samsung
GT-I8160

Focal length:
4 mm

Focal length:
4 mm

Focal length:
4 mm
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Table A7. Photo usage and details of Question 2.2.

Meadow (A)

Scenario

Image of
Green Space

Meadow
Mowed
Margin (D and
E)

Meadow
Mowed
Margin (F)

Lawn (G)

Lawn (H and I)

Shooting date: Shooting date: Shooting date: Shooting date: Shooting date: Shooting date:
17 October 2015 17 October 2015 17 October 2015 17 October 2015 17 October 2015 17 October 2015
Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Shooting date:
1 August 2012

Shooting date:
1 August 2012

Shooting date:
1 August 2012

Shooting date: Shooting date: Shooting date:
1 August 2012 19 October 2015 19 October 2015

Camera:
FUJIFILM
FinePix JX350

Camera:
FUJIFILM
FinePix JX350

Camera:
FUJIFILM
FinePix JX350

Camera:
FUJIFILM
FinePix JX350

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
5 mm

Focal length:
5 mm

Focal length:
5 mm

Focal length:
5 mm

Focal length:
18 mm

Focal length:
18 mm

Shooting date:
1 August 2012

Shooting date:
1 August 2012

Shooting date:
1 August 2012

Camera:
FUJIFILM
FinePix JX350

Camera:
FUJIFILM
FinePix JX350

Camera:
FUJIFILM
FinePix JX350

Focal length:
5 mm

Focal length:
5 mm

Focal length:
5 mm

Additionally
Used Image of
Green Space

Acceptance
Stripe

Background
Merging

Meadow
(B and C)

Shooting date: Shooting date:
19 October 2015 19 October 2015
Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Shooting date:
30 January 2016

Shooting date:
30 January 2016

Shooting date:
30 January 2016

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm
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Table A8. Photo usage and details of Question 2.3.

Scenario

Image of Green Space

Meadow (A, B, C)

Meadow Mowed Margin
(D, E, F)

Lawn (G, H, I)

Shooting date:
17 October 2015

Shooting date:
17 October 2015

Shooting date:
17 October 2015

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Shooting date:
1 August 2012

Shooting date:
1 August 2012

Shooting date:
19 October 2015

Camera:
FUJIFILM FinePix JX350

Camera:
FUJIFILM FinePix JX350

Camera:
Nikon D5100

Focal length:
14 mm

Focal length:
14 mm

Focal length:
18 mm

Shooting date:
19 October 2015

Acceptance Stripe

Camera:
Nikon D5100
Focal length:
18 mm
Table A9. Photo usage and details of Question 3.

Scenario

Image of Green Space

Lawn without Trees
(A, B, C)

Lawn with Trees
(D, E, F)

Meadow without
Trees (G, H, I)

Meadow with Trees
(J, K, L)

Shooting date:
2 May 2010

Shooting date:
25 April 2010

Shooting date:
17 May 2012

Shooting date:
26 May 2010

Camera:
Panasonic DMC-FX55

Camera:
Canon EOS 5D

Camera:
FUJIFILM FinePix
JX350

Camera:
Panasonic DMC-TZ5

Focal length:
5 mm

Focal length:
12 mm

Focal length:
5 mm

Focal length:
5 mm

Shooting date:
2 May 2010

Shooting date:
25 April 2010

Shooting date:
17 May 2012

Shooting date:
6 June 2013

Camera:
Panasonic DMC-FX55

Camera:
Canon EOS 5D

Camera:
FUJIFILM FinePix
JX350

Camera:
N/A

Focal length:
5 mm

Focal length:
12 mm

Focal length:
5 mm

Focal length:
N/A

Shooting date:
2 May 2010

Shooting date:
19 October 2015

Camera:
Panasonic DMC-FX55

Camera:
Nikon D5100

Focal length:
5 mm

Focal length:
18 mm

Shooting date:
30 October 2015

Shooting date:
30 October 2015

Additionally Used
Image of Green Space

Bench

Shooting date:
30 October 2015

Shooting date:
18 October 2015
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Background Merging
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Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Focal length:
55 mm

Shooting date:
13 June 2010

FreeImages.com/
sue anna joe
Shooting date:
27 October 2007

FreeImages.com/
sue anna joe
Shooting date:
27 October 2007

Shooting date:
13 June 2010

Camera:
Canon Power Shot
A610

Camera:
Canon Power Shot
A530

Camera:
Canon Power Shot
A530

Camera:
Canon Power Shot
A610

Focal length:
7 mm

Focal length:
12 mm

Focal length:
12 mm

Focal length:
7 mm

Shooting date:
24 October 2015

Shooting date:
24 October 2015

Shooting date:
24 October 2015

Shooting date:
24 October 2015

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Camera:
Nikon D5100

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Focal length:
18 mm

Shooting date:
13 January 2013
Camera:
FUJIFILM FinePix
JX350
Focal length:
5 mm
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