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1 INTRODUCTION 

1.1 Main content of Deliverable 2.2 
This Deliverable (D2.2) continues reporting on the outcomes of task 2.2 in Work package (WP) 2 

on the basis of Milestone (MS) 21 that was submitted earlier in 2015. As described in the 

Description of work (DOW), this Deliverable (D) reports the outcomes from task 2.2 in WP2: "By 
using the conceptual framework developed in Task 2.1, this task will assess BCD [biocultural 
diversity] related to different types of green spaces across European cities. It will quantify green 
space components and assess BCD in terms of residents with different cultural backgrounds and 
socio-economic situations living in different parts of the city (differing in quality and quantity of 
green space)."  

 

We thus assessed BCD and its relationship with different types of green spaces and components 

of green infrastructure on three subsequent research levels:  

x Research level 1: Assessment of BCD at a European level (55 cities of which 24 are also represented at 

level 2) through a review of peer-reviewed papers on the perception and valuation of biodiversity in 

urban green spaces.  
x Research level 2: Assessment of BCD via spatial analyses of pan-European GIS data and a comparison 

of spatial data between the ULL (Urban Learning Lab) cities including Bari, Berlin, Edinburgh, Ljubljana 

ĂŶĚ�DĂůŵƂ͕�ĂŶĚ�BſĚǍ as an extra case representing an eastern European city. 
x Research level 3: Assessment of BCD via a field survey that was conducted in the five ULL cities on 

how people with different social and cultural backgrounds perceive, value and use biodiversity in 

urban green spaces. 

Research levels 1 and 2 refer to a range of European cities, including the 15 case study cities and 

ULL cities; hereby the review covers all cities for which specific scientific literature was 

available, the spatial analyses includes spatial data of the European Urban Atlas land cover 

dataset. On a more detailed level, the field survey of research level 3 was conducted in the five 

ULL cities. The ULL cities are those European cities that “provide a platform for an iterative 
implementation and testing process for UGI [urban green infrastructure] and promotion of BCD” 

(see DOW, description WP7, p. 29 and Smith et al. 2015, p. 5).  

 

We here present the overall conceptual approach for all three subsequent levels and how these 

are interconnected. For all three research levels we document our research questions, give 

insights to our methods, present main results and discuss these in light of practical implications.  
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1.2 Links of task 2.2 to the conceptual biocultural diversity framework (WP2, task 2.1) 
The conceptual framework on BCD as presented in MS20 (Vierikko et al. 2014) and D2.1 

(Vierikko et al. 2015) served as a basis for the first steps taken in task 2.2. Task 2.1 developed a 

framework on how people in urban areas relate to urban nature and urban biodiversity. This 

includes how people with different cultural, socio-demographic and economic backgrounds 

perceive, value, use or interact with urban green, e.g. by everyday practices. Also, task 2.1 laid 

the foundation on how to define BCD for the urban context within the Green Surge project. 

Vierikko et al. (2015) define urban BCD as “… a relatively recent concept emphasizing the links 
between biological diversity and cultural diversity in cities or city regions. Biodiversity describes the 
species richness of plant and animal species on different levels (genetic, species and habitat level). 
Cultural diversity describes the variety of values, beliefs and ideas, and associated practices of 
different social groups. Examples of links between biological diversity and cultural diversity in an 
urban setting are: urban agricultural practices and their impact on biodiversity, distinct cultural 
groups and their specific uses of urban green spaces, derelict industrial sites referring to historical 
cultural practices and the biodiversity that these sites host.” (p. 56) 

 

In this task 2.2, we thus focus on the relationship between different social and cultural groups 

(derived, e.g. by proxies such as age structure, migration background; for a definition of cultural 

groups see Vierikko et al. 2015, p. 16) and different aspects of urban green space components 

and/or urban biodiversity at different levels. This work is part of the value research phase (Fig. 

1, boxes in green; see Vierikko et al. 2015) within WP2 as valuation of and interaction with 

biodiversity can be influenced by the underlying values that influence how people see the world 

and/or by the values they assign to biodiversity and ecosystems (Ives and Kendal 2014).  
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Figure 1: Different research phases and methodological approaches for multi-scale BCD studies in the Green Surge 

project. Close collaboration with stakeholders in ULL and other cities is crucial to develop a typology and potential 

indicators for BCD in the urban context (from Vierikko et al. 2015, p. 21). 

 

 

To ensure transparency and to include feedback, especially the study design and the 

questionnaire of the field survey (research level 3) were regularly discussed with the partners of 

WP2, the ULL colleagues and with other WPs face-to-face (kick-off meeting in Copenhagen in 

December 2013; Berlin meeting on WP2 in March 2014; Project General Assembly in Edinburgh 

in November 2014; Project Management Group meeting in Berlin in June 2015) and via Skype 

(e.g. ULL Skype meetings in March, August 2015). The concept for this task was first described 

officially in MS20 as part of the “first Pillar – Research on culturally significant biodiversity” 

(Vierikko et al. 2014, p. 13, point 4.1, second paragraph; contribution by TUB). The main 

research question was published in D2.1 (Vierikko et al. 2015, p. 15, point 2.1.1, second bullet 

point; contribution by TUB): “Do varying levels of biodiversity (…) affect human perception, 
valuation of, and interaction with green spaces among different cultural groups, between types of 
green spaces or between cities? “ 

 

As the meanings of valuation vary widely among different disciplines (e.g. economics, 

environmental psychology, sociology, biodiversity conservation), we may at this point clarify 

that the work of research level 1 (literature review) and 3 (field survey) predominantly focusses 

on the “ecological-science grounded approach of valuation" (Wiersum 2015, Some reflections on 
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the concept of biocultural diversity as a key concept in the Green Surge programme), since the 

objects of valuation (i.e. different types of urban green spaces) are specified by applying 

biodiversity indicators (i.e. plant species richness, categorized at three levels). Valuation can 

either be a product of underlying values that are people’s inherent characteristics, which guide 

their judgements and decisions and/or assigned values that people ascribe to “objects” including 

biodiversity and ecosystems, whereby the latter may be influenced by the former (Ives and 

Kendal 2014; Ives and Kendal 2013; Kaltenborn and Bjerke 2013).  Following other approaches, 

the interpretation of values and valuation in the context of BCD can also be much wider and 

more contextualised than the one we use for the review and field survey and the results 

presented here (see, e.g. Elands et al. 2015).  

 

 

1.3 Links of task 2.2 to ULL cities and other European case study cities 
There are several connections of task 2.2 in WP2 to the ULL and the European case study cities:  

 

As given in the DOW, the assessment of BCD focussed on Europe in all three research levels. 

Thus, Europe was set as a geographic basis for conducting the BCD assessment by means of a 

literature review (research level 1). Similarly, the spatial analyses (research level 2) were 

performed for all ULL cities and for a selection of the European case study cities. Finally, the field 

survey (research level 3) was conducted within all five ULL cities.  

 

Secondly, to work in accordance with the “double helix” approach, that is, connecting research 

and practical application in this European Union (EU) project, and especially through the work 

within the ULL cities, we aimed for outcomes of all three research levels that are easy to 

disseminate to practitioners and people who work in planning issues. The three research levels 

aimed to assess BCD from different angles: (a) the assessment via the literature review 

aggregates existing knowledge of researchers at the European level and defines knowledge gaps; 

(b) the assessment via spatial analyses combines data sets from the field of urban planning and 

geography; (c) the assessment via the field survey includes subjective perspectives of the urban 

population. Reflecting the outcomes of the field survey with all partners in the ULL cities in 

further detail and interconnecting the here presented findings with other WP colleagues will 

allow task 2.2 to contribute to “innovative strategies for UGI planning in the ULL cities and 
beyond” (citation from WP diagram, see Green Surge website).  

 

 

1.4 Links of task 2.2 to other WPs  
WP2, task 2.2, is strongly connected to the ULL cities and consequently also to WP7. Also, we 

included the topic “health” in the field survey (research level 3), which enables us to engage with 

WP3 that aims to determine benefits of UGI with their analyses (e.g. health status). More of this 

is reported in WP3’s Deliverable D3.2: Report and factsheet about functional linkages between 

http://greensurge.eu/working-packages/
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urban green space, BCD, human health and social cohesion (to be submitted in December 2015). 

Especially the field survey built upon knowledge and connection from other WPs and the work in 

the ULLs. Thus, we integrated a range of items in the field survey’s questionnaire that also cover 

topics of other WPs, e.g. WP5 and WP6. Please see Table 3 in section 5.2 and associated 

paragraph for more details. 
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2 ASSESSMENT OF BIOCULTURAL DIVERSITY OF GREEN SPACES IN EUROPEAN 
CITY REGIONS 

2.1 Conceptual approach 
 

2.1.1 Research level 1: Assessment of BCD via literature review 
This first level of assessment of BCD of green spaces in European city regions was set up as 

literature review of studies from both natural and social sciences (Fig. 2). It included studies on 

(i) the perception and valuation of biodiversity in different types of UGI components and (ii) the 

consideration of the cultural diversity of urban dwellers. The review was organised as an 

extensive desktop study and conducted by TUB.  

 

2.1.2 Research level 2: Assessment of BCD via spatial analyses  
Following the literature review, the aim of research level 2, BCD assessments via spatial data, 

was to combine different spatial data sets to find out the relation between urban green space 

components and characteristics of the population (proxies for structures, socio-demographic/ 

cultural characteristics). The assessment was designed as a desktop study with spatial data from 

different European cities, and is a contribution by UBER. The concept was elaborated by UBER 

and TUB.  

 

2.1.3 Research level 3: Assessment of BCD via field survey in five ULL cities  
For research level 3, we aimed to conduct a comparative assessment of BCD in all five ULL cities 

at a more detailed level. We focussed on exploring the relationships between different levels of 

biodiversity in four ubiquitous components of UGI and people with different socio-economic and 

cultural backgrounds. For this, we designed a field survey that combined techniques of both the 

natural sciences (biodiversity/vegetation assessment) and social sciences (quantitative 

interviews), especially the area of environmental psychology. The transdisciplinary fieldwork 

was conducted together with the ULL partners of WP7; it was designed and led by TUB.  

 

 

 

Figure 2: Conceptual graph to illustrate the multi-level approach of task 2.2, comprising assessments of BCD at 

different research levels (level 1: literature review, level 2: spatial analyses, level 3: field survey).  
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3 ASSESSMENT OF BCD VIA LITERATURE REVIEW  

This part describes the methods and results of a literature review on the perception and 

valuation of biodiversity in urban green spaces. The analyses include (i) the geographical range 

of the studies, (ii) the different types of UGI, (iii) the coverage of different biodiversity levels (BD 

levels) and (iv) the cultural diversity of urban people. To disseminate the knowledge gained with 

this analysis, we already submitted a manuscript on a detailed review on this topic at a global 

scale (Botzat et al. in revision; see text box below for a summary). The main results regarding the 

European context are reported here.  

 

 

Short summary of the systematic review on how people perceive and value urban biodiversity at a 
global scale (Botzat et al. in revision): 

Recent research has emphasised the role that “urban nature” plays in delivering ecosystem services 
and enhancing human wellbeing. Yet, which level of biodiversity (from ecosystems to genes) matters 
to which socio-cultural groups of urban residents remains unresolved. With the intention to supply 
planners and policymakers with a knowledge foundation on how to address both human wellbeing 
and biodiversity conservation in cities, we reviewed the international peer-reviewed literature (200 
studies) on how studies address people’s perception and valuation of urban biodiversity. We found 
that the studies are not equally distributed across (1) geographic and climatic zones, (2) different 
UGI types, (3) BD levels (from ecosystems to genes), and (4) do not represent the cultural diversity of 
cities. Instead, they mainly focus on temperate climates, formal UGI types like parks and forests, 
address biodiversity commonly at the ecosystem level and target convenient samples of the urban 
population like UGI visitors or university students. Our findings indicate that the people-biodiversity 
interface in cities is largely understudied at a level that is detailed enough to approach both 
biological and cultural diversity in planning and policymaking. Further research is needed in order to 
link strategies that address human wellbeing and biodiversity conservation simultaneously.  

 

 

Background 
Recently the evidence has mounted that urban green spaces contribute largely to the liveability 

of cities by providing various ecosystem services and benefits such as physical health, 

psychological wellbeing and social cohesion (Elmqvist et al. 2013; Haase et al. 2014; Kabisch et 

al. 2015; Keniger et al. 2013; Shanahan et al. 2015). However, urban green spaces often differ in 

their spatial distribution and also qualitatively in terms of structural diversity and species 

richness (Shanahan et al. 2014; Strohbach et al. 2009). This might result in unequal access to the 

services and benefits mentioned above (Fuller et al. 2007; Stigsdotter and Grahn 2011). Yet, even 

if urban green spaces were available and accessible to all, only a portion of the urban population 

regularly uses these spaces and visitation frequency is strongly shaped by gender, age, park 

characteristics, cultural backgrounds, preferences and socio-economics (Lin et al. 2014; Shan 

2014; Shanahan et al. 2015). Up until now, hardly any studies consider the question of which BD 

level (from ecosystems to genes) benefits which socio-cultural groups of the urban population. 

Such information would assist policy makers and urban planners in decision making. We thus 

reviewed the scientific literature on the perception and valuation of biodiversity in European 

cities. Specifically we explored the following questions: 
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x How are the studies on perception and valuation of urban biodiversity distributed geographically 

across Europe? 

x Which types of UGI are examined?  

x Which levels of biodiversity are researched—from ecosystems to genes?  

x How is the cultural diversity of the European urban population represented in the studies?  

 

3.1 Methods 
We conducted a comprehensive and quantitative literature review and systematically analysed 

85 papers that represent the current state of the academic literature on perception and valuation 

of biodiversity in European cities.  

 

Data collection 
We searched the electronic database ISI Web of Science (Core Collection) for international, peer-

reviewed original research papers in English that were published between 1970 and November 

2014. We selected a combination of relevant search terms and grouped these into three 

categories: (1) perception and valuation, (2) biodiversity and (3) urban green infrastructure; we 

used the operators AND between categories and OR within categories. Titles, abstracts and 

keywords were considered. The search revealed 1,739 papers, of which we checked titles and, if 

necessary, abstracts for relevance and geographic region and removed records that were out of 

scope or did not meet general inclusion criteria, which resulted in 73 European studies. We also 

examined reference lists of key articles leading to 12 additional studies, which we included. 

These 85 papers were analysed using assessment criteria in the form of questions such as “In 

which European country was the study located?” in order to extract information on the (1) 

geographic study location, (2) UGI type, (3) BD level (from ecosystems to genes) and (4) cultural 

diversity.  

 

In addition to analysing the 85 papers in terms of the methods used and variables tested, we 

systematically scanned through the results and discussion sections to extract specific findings on 

biocultural diversity, i.e. how people with different socio-cultural backgrounds perceive, value 

and interact with urban biodiversity. We created specific user groups related to findings on 

socio-cultural characteristics such as age, gender, education, occupation (profession, 

employment status), income, origin, degree of locality (urban/rural resident, neighbour, tourist) 

and family environment (parents, people living alone/with families). We further grouped study 

participants depending on whether they were gardeners, specific users (e.g. walkers, joggers, 

horse riders) and on green space use frequency, availability and access. Moreover, we generated 

groups for people with physical health and mental wellbeing issues (e.g. stressed people, 

hospital patients, people with poorer physical health), for people with variable nature 

orientations (e.g. ecocentric/anthropocentric worldviews, membership in an environmental 

organisation) and also for different degrees of nature expertise (e.g. landscape planners, lay 

people, experts). 

 

In this research level we needed to come up with a definition of Europe that serves as a basis for 

including (a) the cultural character of European people and (b) all vegetation types that are 

defined for Europe. We therefore define Europe as the region including those countries of the 

European continent that are members of the EU. We excluded non-continental and overseas 
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territories of European member states (EU 2015). We included countries of mainland Europe as 

parts of the region Europe (UN 2014) that are no EU member states (e.g. Andorra, Bosnia-

Herzegovina, Serbia, Kosovo, Norway, Switzerland) but that are part of Europe as defined in the 

World Geographical Scheme for recording plant distributions (e.g. including the regions of 

Russia that lie west of the Ural, but excluding Crimea) (Brummit 2001).  

  

Biodiversity levels  
We assessed the 85 studies on perception and valuation of biodiversity in European cities in 

terms of the BD levels originating from the Convention on Biological Diversity—from ecosystems 

to genes—and included two additional levels: ‘green vs. grey’ and species traits, as they were 

commonly addressed in the studies (Tab. 1).  

 

 
Table 1. BD levels used to categorise the studies on perception and valuation of biodiversity and UGI components in 

European cities as well as number of studies per BD level. 

 Biodiversity level Description Number of studies 

1 Green vs. grey natural vs. non-natural, i.e. vegetated vs. 
non-vegetated urban settings such as 
vegetation vs. concrete 

 

14 

2 Ecosystems spatially definite urban green spaces, e.g. 
parks, forests, green roofs, plus 
structurally defined areas, e.g. open parts 
vs. densely vegetated parts within specific 
urban green spaces 

 

72 

3 Species 
communities 

species assemblages or richness 

 

 

28 

4 Single species single species, e.g. key species 

 

5 

5 Traits traits of species or communities, e.g. 
colour 

 

2 

6 Genes genetic diversity, e.g. cultural varieties or 
regional seed sources 

0 

    

 

 

http://europa.eu/about-eu/countries/member-countries/
http://unstats.un.org/unsd/methods/m49/m49regin.htm#europe
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3.2 Results 
3.2.1 General 

The literature review on how people perceive and value urban biodiversity in European cities 

identified a number of knowledge gaps: 

(a) Biodiversity as a term is often mentioned in scientific studies, but 

x The term is frequently used interchangeably with “nature” making it unclear which 

elements and levels of biodiversity are referred to. 

x Variables used to measure perception and valuation of biodiversity predominantly 

assess vegetation structure at the ecosystem level.  

x Clear evidence from finer scales like the species community or gene level is lacking; 

single studies indicate that biodiversity matters, but results are controversial.  

x Variables are rarely related to ecological indicators of biodiversity such as species 

richness. 

(b) Interviews are often conducted in-situ and thus relate to local BD levels. However, 

people’s valuation may be influenced by the familiarity of the UGI component they are 

interviewed in. 

(c) Studies are usually conducted in one single UGI type (e.g. park) or in one common 

vegetation type such as grassland in parks; the study sites are often formally planned 

areas designed for recreation as opposed to informal UGI components such as 

wastelands or roadsides. 

(d) Respondents are often residents or green space visitors who may be relatively familiar 

with the green spaces in their neighbourhood; or they are experts who are compared to 

lay people, or they are university students.  

(e) Studies mainly focus on one city with few examples comparing different cities. 

 
3.2.2 Geographical spread across Europe 

Most studies on the perception and valuation of urban biodiversity originate from the UK 

(22.4%; Fig. 3), followed by Sweden (12.9%), Germany (10.6%), Switzerland (9.4%), Finland, 

Italy and Spain (8.2% each). Countries from eastern Europe are clearly underrepresented—the 

only studies we found stem from Poland (1.2%).  
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Figure 3: Geographic distribution of the reviewed studies on the perception or valuation of urban biodiversity per 

European country (N = 85). Four studies were conducted in various locations. 

 

 

3.2.3 Urban green infrastructure types 
The majority of the studies was conducted in or referred to urban forests (38.8%) and parks 

(36.5%), followed by gardens (21.2%) including private, public and botanical gardens. 

“Informal” green spaces, such as roadsides (5.9%), wastelands (4.7%), riverine and wetland 

ecosystems as well as urban agriculture (3.5% each) and green roofs (2.4%), were not 

commonly the focus of perception and valuation studies. 

 

3.2.4 Biodiversity levels 
Perception and valuation of urban biodiversity was most frequently assessed at the ecosystem 

level and decreased from ecosystems (84.7%) to traits (2.4%); the gene level was not covered. 

Species communities were the focus of 32.9% of perception and valuation studies and 5.9% 

investigated single species; the most general level, green vs. grey, was represented by 16.5% of 

the studies. 

 
3.2.5 Cultural diversity 

Population sample 
The most frequent population sample in terms of the degree of locality were residents (43.5%) 

and urban green space visitors (25.9%), while people with migration background were only the 

subject of 8.2% of the studies. Students (17.6%) and experts (9.4%) were common population 

samples regarding occupation and interest of survey participants. Participants were regularly 

divided into different age groups (24.7%) for the analysis of the data, but it was uncommon to 

approach specific age groups (2.4%) such as young or elderly people directly. Population 

samples related to health issues such as hospital patients or stressed people (1.2% each) were 

also rarely targeted.  

 

Socio-demographics 
The most frequently surveyed basic socio-demographics were age (92.9%) and gender (91.8%), 

education (34.1%), profession (32.9%) and income and ethnicity (20% each). Household-related 

1 

2 3 
7 

4 

9 

7 

5 
3 

1 1 

7 

11 

8 

19 

Austria
Belgium
Denmark
Finland
France
Germany
Italy
Netherlands
Norway
Poland
Serbia
Spain
Sweden
Switzerland
UK



 
 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 18 

questions were less common, e.g. marital status and number of children at home (10.6% each). 
Migration-specific questions were also rare and focussed on time since migration (5.9%) and 
whether participants belonged to the first or second generation since migration (2.4%). 
 

3.2.6 Linkages between UGI types, BD levels and socio-demographic variables 
UGI types and BD levels 

The green vs. grey BD level is covered almost equally among studies conducted in or referring to 
different UGI types with the exception of wastelands where no green vs. grey studies have been 
conducted (Fig. 4). Studies at the ecosystem BD level seem to be most prominent in forests, parks 
and wastelands, while studies at the species community level tend to be conducted slightly more 
often in gardens, but are otherwise similarly represented across all UGI types. Studies at the 
single species and trait levels were only the focus of garden and roadside studies. 
 
 

 
Figure 4: Coverage of BD levels (green vs. grey, ecosystems, species communities, species, traits) in perception and 
valuation studies (N = 85) in the five most commonly researched UGI types in European cities. The sum of the number 
of studies per BD level and per UGI type exceeds the total number of studies because several studies focussed on more 
than one BD level and UGI type. 

 
 
UGI types and socio-demographics 

Age, gender and education are similarly represented socio-demographic variables in all UGI 
types, while questions on the type of profession of survey participants occurred slightly more 
often in wasteland studies (Fig. 5). Questions on income were most frequent in roadside studies, 
followed by garden and forest studies, but were absent in wasteland studies. The origin of study 
participants was most frequently surveyed in parks, followed by forests and roadsides and was 
not surveyed in garden and wasteland studies. 
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Figure 5: Coverage of socio-demographic variables (age, gender, education, profession, income, origin) in perception 

and valuation studies (N = 85) in the five most commonly researched UGI types in European cities. The sum of the 

number of studies per socio-demographic variable and UGI type exceeds the total number of studies because several 

studies focussed on more than one socio-demographic variable and UGI type. 

 

BD levels and socio-demographics 
While age, gender, education and profession were surveyed in similar frequencies across all BD 

levels, income was of higher interest at the trait level than at the other BD levels (Fig. 6). 

Questions on the origin of study participants only occurred at the ecosystem and species 

community levels and to a lower extend at the green vs. grey level.  

 

 

Figure 6: Coverage of socio-demographic variables (age, gender, education, profession, income, origin) in relation to 

the five BD levels that are addressed in perception and valuation studies (N = 85) in UGI components in European 

cities. The sum of the number of studies per socio-demographic variable and per BD level exceeds the total number of 

studies because several studies focussed on more than one socio-demographic variable and BD level. 
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Most commonly, the findings of perception and valuation studies focussed on specific green-

space-user groups related to age, gender, occupation, education, origin and nature expertise (Fig. 

7). Groups according to income, use frequency or specific use were less frequently the focus of 

findings. 

 
 

 
Figure 7: Number of perception and valuation studies (N = 85) that report results on the biocultural diversity of 

specific user groups. 
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In studies focussing on forests, parks and gardens findings of the most user groups were 

reported (14 out of 15), whereas in studies dealing with roadsides (8) and wastelands (3) less 

user-specific information was shared, e.g. only on groups related to occupation, degree of locality 

and nature expertise in the case of wasteland studies (Fig. 8). Among the most frequently 

described across all UGI types were groups according to age, gender, occupation, origin, family 

environment, nature orientation and nature expertise. Results on groups linked to origin were 

predominantly revealed in studies on forests and parks.  

 

 

 

Figure 8: Coverage of biocultural-diversity findings in terms of specific user groups (age groups, gender, education, 

occupation, income, origin, degree of locality, family environment, gardeners, specific use, use frequency, availability 

and access, health and wellbeing, nature orientation, nature expertise) in perception and valuation studies (N = 85) in 

the five most commonly researched UGI types in European cities. The sum of the number of studies per specific user 

group and UGI type exceeds the total number of studies because several studies revealed results on more than one 

specific user group and focussed on more than one UGI type. 

 

 

In studies focussing on the green vs. grey level information on groups related to age, gender, 

occupation and income were commonly reported (9 out of 15 user groups; Fig. 9). At the 

ecosystem (15) and community level (14) the information on most user groups was shared, 

while the species and trait level covered fewer groups (6). The most frequently described groups 

were linked to age, gender, education, occupation, origin, health and wellbeing, nature 

orientation and nature expertise. Information on groups associated with origin was only 

disclosed in studies at the ecosystem and species level, while naturally groups linked to 

availability and access were irrelevant at the species and trait levels.  
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Figure 9: Coverage of biocultural-diversity findings in terms of specific user groups (age groups, gender, education, 

occupation, income, origin, degree of locality, family environment, gardeners, specific use, use frequency, availability 

and access, health and wellbeing, nature orientation, nature expertise) in relation to the BD levels that were addressed 

in perception and valuation studies (N = 85) in UGI components in European cities. The sum of the number of studies 

per specific user group and per BD level exceeds the total number of studies because several studies revealed results 

on more than one specific user group and focussed on more than one BD level. 

 

 

3.3 Discussion 
Our systematic review on the perception and valuation of urban biodiversity reveals that the 

current literature is biased in four ways. (1) Most studies originate from Central, western and 
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identified critical knowledge gaps indicate opportunities for future transdisciplinary research on 

BCD in cities.  

 

Having a closer look at the findings of the reviewed studies on perception and valuation revealed 

a multitude of results. We here focus on giving examples on how people of different age groups, 

gender and origin as well as people who garden value and interact with UGI in European cities, 

which is in line with the results disclosed and discussed from the field survey on biocultural 

diversity in the five ULL cities.  

 

Age groups 
Adolescents (aged 14-17) favoured more structural as opposed to nature-oriented habitats in a 

botanical garden at the ecosystem level in Osnabrück, Germany (Lückmann et al. 2011). 

However, undergraduate students’ preference, perceived naturalness and restorativeness 

increased with actual naturalness in Bari, Italy (Carrus et al. 2013), and also in urban 

environments with natural elements in Tenerife, Spain (Hernández and Hidalgo, 2005). 

Similarly, young people were motivated to visit urban green spaces by the wish to escape from 

routine life, work pressure and to reflect in Switzerland, while older people were rather in 

search of social contact (Home et al. 2010). At the species community level, younger people 

designed virtual gardens with more non-native animals and fewer flower and woody species 

than older participants in Paris, France (Shwartz et al. 2013). Also, young urban people rated 

bird singing by several species more highly than singing by one species in Gothenburg, Sweden 

(Hedblom et al. 2014), and older people scored higher than younger people in biodiversity 

perception in Paris, France (Shwartz et al. 2014). 

 

Gender 
Gender differences in the valuation and use of green spaces have been reported. Men value green 

spaces for sports, women for spending time with family and children in Bari, Italy and Freiburg, 

Germany (Jay and Schraml 2009; Sanesi and Chiarello 2006). In Montpellier, France, more 

women than men preferred natural (vs. ornamental) green spaces (Caula et al. 2009), and 

emphasised the recreational and health benefits as well as environmental functions of green 

spaces in Helsinki, Finland (Tyrväinen et al. 2007). Women have frequently expressed fear and 

lack of safety as concerns associated with visiting green spaces in Germany, Italy and the UK (Jay 

and Schraml 2014; Jorgensen et al. 2007; Sanesi and Chierello 2006). At the ecosystem level, men 

rated gravel (grey) on green roofs higher than other green options than women in Spain 

(Fernandez-Cañero et al. 2013), and women generally rated all garden types (manicured, 

romantic, wild) higher than men in the Netherlands (Van den Berg and Van Winsum-Westra 

2010). At the species and trait levels, women assembled meadow patches that consisted of a 

higher number of plant species than men in an experiment in Zurich, Switzerland (Lindemann-

Matthies and Bose 2007), and flowers were more important to women than to men in Oslo, 

Stockholm (Nordh et al. 2011). While men scored higher in biodiversity perception in small 

public gardens in Paris, France, than women (Shwartz et al. 2014), they designed virtual gardens 

with fewer animal and flower species than women (Shwartz et al. 2013). 

 

Origin 
Immigrants from 13 different countries in Helsinki, Finland, viewed urban nature in a variety of 

UGI types as calming, were generally satisfied with their access to nature and used it in their 



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 24 

everyday lives. Places that reminded them of their home countries made them feel more at home 

(Leikkilä et al. 2013). Refugees and asylum seekers from different Asian and African countries 

also experienced urban nature and especially familiar plant species and vegetation types as a 

stimulating and enjoyable contrast that provided glimpses of normality to their everyday routine 

(Rishbeth and Finney 2006). Similarly, for Turkish, Russian-German and Balkan immigrants in 

Berlin, Freiburg and Stuttgart, Germany, urban forests provided a link between the host and 

home country showing the integrative potential of urban forests facilitating identification and a 

sense of belonging (Jay and Schraml 2009; Jay and Schraml 2014). Interestingly, the Turkish 

immigrants reported to have been unfamiliar with forests at first, but to have shifted their 

recreational patterns over time and having discovered forests as a “dream retreat” (Jay and 

Schraml 2009). Generally, migrants and natives showed many similarities in perception and use 

of urban green spaces for leisure, e.g. spending time with friends and family, picnic, barbeque, 

playing, cycling, walking, dogs. Parks were seen as places that can stimulate social cohesion and 

people from various backgrounds valued being together in urban parks (Peters 2010), but social 

motives were less important for natives than for non-Western migrants (Peters 2010).   

 

Gardeners 
Gardeners were the subject of only few perception and valuation studies. For instance, people 

with an interest in gardening were also interested in installing a green roof on their houses, and 

people without a private garden valued intensive green roofs with trees higher (Fernandez-

Cañero et al. 2013). More ecologically managed gardens contained more species and were rated 

as more attractive by residents in Switzerland, and few garden owners were bothered by “wild” 

gardens in their neighbourhoods, but the gardeners’ gender and age did not influence the degree 

of ecological gardening (Lindemann-Matthies and Marty 2013). In Leeds, UK, gardeners revealed 

personal wellbeing and a moral responsibility for nature as main motivations for wildlife-

friendly gardening (Goddard et al. 2013). In addition, personality traits like the personal need for 

structure can influence gardening: gardeners with high need for structure less often owned wild 

gardens as opposed to manicured and romantic gardens (Van den Berg and Van Winsum-Westra 

2010).  

 

These examples underline the potential of the biocultural-diversity findings of perception and 

valuation studies to inform urban planners and policy makers. While age groups and gender 

have been covered to a large extend, minority groups like migrants or gardeners lack the same 

level of detail. Moreover, the level of detail is also missing at BD levels that are important for 

urban conservation like species communities and specific species as well as for UGI types apart 

from forests and parks like roadsides and wastelands.  
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4 ASSESSMENT OF BCD VIA SPATIAL ANALYSES  

In order to get a first overview on the spatial patterns of both green infrastructure and habitat 

diversity on the one hand and (potential) cultural diversity on the other, a pan-European 

analysis has been conducted using the following proxies: 

x Urban green area (within the administrative boundaries of the cities; representing open space and 

mixed habitats) 

x Forest area (within the administrative boundaries of the cities; representing woodland habitats) 

x Population density (representing the total number of potential beneficiaries of urban green and 

forest area distributed over the administrative city area), percentage of foreigners (representing the 

share of residents who do not have the citizenship of the country of current usual residence regardless 

of the place of birth with migration and presumably different cultural background) and age 
dependency ratio (representing population being 65 years of age and older divided by population 

being 25-64 years of age). 

4.1 Methods 
Both land cover data and socio-demographic data are used for calculation of statistical and GIS 

models. Tab. 2 summarises the data used, the respective time period and source of data. Land 

cover data stem from the European Urban Atlas land cover dataset (EEA). The data in the Urban 

Atlas refer to 299 larger urban zones, which refer to commuting zones around cities. Urban Atlas 

data are based on satellite images with a 2.5-m spatial resolution. It thus provides comparable 

land use data for all European core cities and respective larger urban zones with more than 

100,000 inhabitants. The analyses in this D focus exclusively on the core cities. Therefore, core 

cities were delineated using the core city layer from the Urban Audit (European Commission 

2004), which refers to administrative city boundaries. A list of the cities included in the analyses 

is presented in the Appendix 1. 

 

Data on urban green spaces 
In the Urban Atlas, 21 thematic classes, including diverse urban fabric, transportation, industrial 

and environmental classes, are distinguished (EEA 2011). This classification of urban land cover 

and land use is, thus, finer than commonly used datasets of land cover and land use. In particular, 

the Urban Atlas includes groups of different urban fabric classes according to density and a ‘‘land 

without current use’’ class, which represents brown fields. For assessments on the green 

infrastructure, the classes “urban green areas” and “forest areas” are used. According to the 

definition given in the Mapping Guide for a European Urban Atlas (EEA European Commission, 

2011) “urban green areas” include public green areas designated for predominantly recreational 

use (gardens, zoos, parks, castle parks). Not included in this definition are private gardens within 

housing areas, cemeteries and patches of natural vegetation enclosed by built-up areas without 

being managed as urban green areas. “Forest areas” include tree canopy cover of more than 

30%, tree height greater than 5m and bushes and shrubs at the fringe of the forest. Also included 

are plantations such as Populus plantations, Christmas tree and new forest plantations. 

Unfortunately, the class “agricultural areas, semi-natural areas and wetlands” combines land that 

can potentially serve as green space (i.e. grasslands, semi-natural land) with land of low 

recreational value (i.e. arable land). We therefore excluded it from our analysis. We also decided 

not to include the Urban Atlas class 142 “sports and leisure facilities” in our definition of urban 

http://www.eea.europa.eu/data-and-maps/data/urban-atlas
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green space because the class “sports and leisure facilities” includes race courses and areas of 

sport compounds (e.g. football stadiums, tennis courts, golf courses), which (a) can also be 

covered by hard surfaces (except of golf courses) to a high degree, and (b) might not be publicly 

available and thus not accessible to all urban residents (they may provide other important 

ecosystem services, nevertheless). Both restrictions might lead to an underestimation of the per 

capita green space values. The Urban Atlas land use data refers to the year 2006; a follow-up 

version that should be based on 2012 imagery is in preparation and expected to be published in 

2015. 

 

 
Table 2: Data used for calculation on EU-core city and ULL scale 

  Source  Temporal 
scale 

Source 

 Administrative city boundaries 

 

2004 GISCO Urban Audit 

http://ec.europa.eu/eurostat/web/gisco/geodata/reference-
data/administrative-units-statistical-units 

 

 Demography GEO STAT Grid 2011 GISCO 2014 
http://ec.europa.eu/eurostat/web/gisco/geodata/reference-
data/population-distribution-demography 
 

 Urban green space (class urban 
green areas 141 and class forest 
areas 30) 

2006 Urban Atlas 2006  
(EEA, http://www.eea.europa.eu/data-and-maps/data/urban-
atlas) 
 

 Percentage of foreigners 2008/2014 Urban Audit Data Explorer 
http://ec.europa.eu/eurostat/de/data/database 
 

 Age dependency ratio 2008/2014 Urban Audit Data Explorer 
http://ec.europa.eu/eurostat/de/data/database 

    

 

 

4.1.1 Data on human population 
For population data, a 1-km² grid dataset for the EU was used, that was produced by the ESSnet 

project GEOSTAT, launched in co-operation with the European Forum for GeoStatistics (EFGS 

2011). For cultural data we used data for the variable “percentage of foreigners”, which were 

provided by the EUROSTAT Urban Audit Data Explorer. The data refer to the selection period 

2008-2014 and are provided for core cities and are, thus, comparable to the Urban Atlas spatial 

delineation (see Kabisch and Haase 2013 for a methodological comparison). We had to exclude 

some of the Urban Atlas cities for which no or insufficient data was available. For data on the age 

structure of the population we used the age dependency ratio (population being 65 years of age 

and older divided by population being 25-64 years of age), which was provided by the 

EUROSTAT Urban Audit Data Explorer.  

 

http://www.eea.europa.eu/data-and-maps/data/external/urban-audit-database
http://www.eea.europa.eu/data-and-maps/data/external/urban-audit-database
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4.1.2 Limitations 
Land cover data is based on geographical distributive shape files, which are georeferenced and 

given for concrete geographic information (coordinates). Population data is based on a grid file, 

which gives us at least a sense of population density distribution on a 1-km² grid base. The data 

for percentage of foreigners and age dependency ratio are, however, only provided for a total 

city level. There is no geographic background except for the detail of city name and respective 

country. A spatial analysis linking land cover (including indicators of access to a certain green 

space) and the distribution of percentage of foreigners/age dependency ratio on a smaller scale 

is therefore not possible with these kinds of data sets. 

  

Further, it needs to be acknowledged that the land cover data from the Urban Atlas date back to 

2006. Certainly, land cover values have changed in the meantime. Land cover data, thus, may not 

represent the current status of city land cover. However, the Urban Atlas is the only publicly 

available data base, which provides such detailed land cover information at the city level 

covering around 300 large European cities.  

 

 

4.2 Results 
4.2.1 Distribution of human population 

Fig. 10a presents population density and percentage of foreigners in the European core cities. 

The population density refers to three density classes, which represent quantiles. Highest 

population density values can be found for cities in the UK and for some cities in Poland and in 

the Baltic states. Scandinavian cities but also a number of cities in southern European countries 

show lower values. Fig. 10b shows the distribution of the percentage of foreigners in the core 

cities of Europe, whereas data is not available for all cities. Low values below 3.5% are shown by 

eastern European countries such as Poland or the Czech Republic. High values of more than 10% 

can be found in northern Italy, western Germany and in southern Mediterranean cities of Spain. 

 

 

 

Figure 10: (a) Population density and (b) percentage of foreigners in three classes representing quantiles of European 

core cities.  
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4.2.2 Age structure in European cities 
Looking at the European city regions analysed, our spatial analyses shows that southern and 

Central European cities in Italy, some in Spain and most of the cities in Germany have a middle to 

high age dependency ratio meaning that the share of older people is high compared to those 

aged between 25 and 64 years (Fig.11). Cities in eastern and northern Europe such as Polish or 

Czech cities, Scandinavian and also British cities have a comparative young population when the 

age dependency ratio is concerned. 

 

 

 
Figure 11: Age dependency ratio for European cities in the Urban Audit (2011/12). 

 

 

4.2.3 Distribution of urban green spaces 
The distribution of European cities according to per capita green space in European city regions 

shows a clear divide between northern and southern Europe (Fig.12). Northern European cities 

have higher values of per capita green space of more than 20m² per person while those in 

southern European countries show comparative low values of per capita green space with values 

below 11m² per person. 

 

 

 
Figure 12: Per capita green space for European cities (using Green urban areas). 
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4.2.4 Top cities in providing urban green space 
When looking at specific cities, Figs. 13 and 14 show the top 20 and bottom 20 cities according to 

population density and per capita green urban area. Densest cities include a range of capital 

cities such as Paris, Athens, Bucharest, Brussels, Lisbon or Copenhagen. Lowest density values 

are represented by Scandinavian cities such as Umea or Uppsala. Those Scandinavian cities also 

show the highest per capita green space values, whereas Mediterranean cities show the lowest 

values. The low population density and high per capita green space in many Scandinavian cities 

is due to the fact that they are very large by area. This is also true for Ljubljana. 

 

 

 
Figure 13: Population density in the core city areas of the Urban Atlas cities (EEA 2010) shown for the bottom 20 and 

the top 20 cities as extreme cases, and for ULL cities. The red line shows the mean value among all cities in the sample. 

 

 
Figure 14: Per capita green urban area in the core city areas of the Urban Atlas cities (EEA 2010) shown for the 

bottom 20 and the top 20 cities as extreme cases, and for ULL cities.  The red line shows the mean value among all 

cities in the sample. 
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4.2.5 Overlap of population density and green spaces in ULL cities 
In this D we studied the ULL cities from Green Surge, which are Berlin, Malmö, Ljubljana, 

Edinburgh and Bari. We also studied O×�Ā. For a detailed ULL city description of land cover and 

population numbers, see Hansen et al. (2015) and �����©������Ǥ�(2015).   

 

Fig. 15 shows how different both provision and distribution of green urban areas and forest 

areas in comparison to population-distribution data can be within single European cities: in 

Berlin and Ljubljana, dense core areas partly overlap with green space but are predominantly 

surrounded by large green urban areas and forests. In contrast, the city of Bari provides rather 

low values of green space or forest in its administrative boundaries (based on the Urban Atlas 

data from 2006). Cities like Edinburgh or Malmö show larger green spaces at their western and 

southern peripheries, which have no overlap with population concentration.  

 

 
Figure 15:  Distribution of population as total numbers in grid cells. Presentation of urban green areas and forest 

areas in the ULL cities and in O×�Ā�as a case study representing an eastern European city.     
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The bi-variate regression diagrams in Fig. 16 reflect the distribution of population and green 

space as presented in the maps in Fig. 15. Berlin has large parts of urban green in its outer parts 

near the city border where population density is lower. This relation is underlined by a 

significant R² value. In those cells with high total population numbers, lower shares of green 

space can be found. The same relation appears for Ljubljana and O×�Ā. The regression result is 

interesting for Bari. We found a significant, positive relationship between total population 

number in a grid cell and the share of urban green in the grid cells. Bari has comparatively low 

shares of green space but those green areas existing are situated in the city centre where most of 

the population lives. Again, it needs to be highlighted that land cover data are from 2006 and 

values may have changed in the meantime. 
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Figure 16: Linear regression between population number in grid cells and share of urban green (green urban areas 
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5 RESEARCH LEVEL 3: ASSESSMENT OF BCD VIA FIELD SURVEY IN FIVE ULL CITIES 

5.1 Introduction 
 

A growing body of evidence shows that near-residential availability and use of urban green 

infrastructure are linked to improved mental and physical health of urban populations (Bowler 

et al. 2010; Lee and Maheswaran 2011; Scopelliti et al. in press). Recent studies have hinted at 

the special importance of biodiversity in this regard (e.g. Carrus et al. 2013, 2015; Fuller et al. 

2007). In explaining the psychological health benefits of biodiversity, people’s subjective 

perception and emotional evaluation play a crucial role (Dallimer et al. 2012; Shwartz et al. 

2014). 

 

However, as the literature review in research level 1 (Botzat et al. in revision) revealed, studies 

on the perception, evaluation and related health benefits of biodiversity are generally rare. They 

are predominantly restricted to formal green spaces (e.g. Johansson et al. 2014; Lindemann-

Matthies et al. 2010; Qiu et al. 2013), with a few exceptions on roadside vegetation (van Dillen et 

al. 2011; Weber et al. 2014) and with a strong bias towards studying one UGI type. Also, only few 

research was conducted that included a range of specific population groups (see Bell 2010; 

Gundersen and Frivold 2008). Specifically, few studies compared several levels of biodiversity 

with participants’ evaluations and reported diverging findings (Coles and Bussey 2000; Ja-Choon 

et al. 2013; Johansson et al. 2014). 

 

Thus, the field survey aimed at assessing how people with different social and cultural 

backgrounds value, perceive and interact with biodiversity in UGI components. This assessment 

was conducted in the five ULL cities, that is, Bari (Italy), Berlin (Germany), Edinburgh (UK), 

Ljubljana (Slovenia) and Malmö (Sweden) to include different local context, geographic and 

cultural regions. Thus, the field survey’s objective was to close important gaps in BCD 

assessments that were revealed by the preceding research levels, the aforementioned state of 

the art in the respective social, ecological and psychological research and resulted in the 

following implementations: 

 

x To use vegetation-ecological indicators of biodiversity such as species richness 

x To use site-independent biodiversity stimuli and to conduct interviews in more than one 

green space 

x To use more than one UGI type in the assessment, and to go beyond widely studied UGIs, 

e.g. generate data for parks plus forests plus roadsides plus wastelands to include less 

frequently assessed and also novel and informal types of urban green spaces 

x To use more than one vegetation type, e.g. managed grassland plus “wild” herbaceous 

vegetation plus “wild” forest 

x To approach different human population groups in terms of their demographic, social 

and cultural backgrounds, including those that are largely underrepresented in relevant 

studies (e.g. elderly people, people with health problems or migration background) 

x To include more than one European urban area to compare the above within and 

between different local contexts 

 

Since the spatial analyses in research level 2 clearly suggest important inequities in terms of 

access to biodiversity in the studied cities we also included characteristics of the distribution of 
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the human population and the green space distribution in the ULL cities in our experimental 

design. As a result, we were led by the following research questions, also illustrated by Fig. 17:  

Does varying species richness affect human perception, valuation and use of green spaces …  
… between UGI types? 
… between ULL cities?  
… among various human population groups? 

 
Figure 17: Concept and experimental design of research level 3 in WP2, task 2.2, the field survey. 
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5.2 Development of study materials 
The questionnaire and the stimuli material for the main study were developed with the help of 

two consecutive pre-tests and several feedback loops from WP2 partners in 2014. In line with 

the DOW and the main focus of Green Surge to gain knowledge on UGI from different 

perspectives, the study materials included themes that also cover main issues of other tasks 

and/or WPs. Table 3 illustrates how different questionnaire sections can be interconnected to 

the issues of other WPs within this EU project.  

 

 

Table 3: Questionnaire sections and main topics addressed and their linkages to WPs within Green Surge.  

 Section Topic of question(s) Linkage to WP 

 Perception, valuation and 
use of UGI and BD levels 

Valuation of UGI and BD levels:  

(1) General valuation  

(2) Contribution to living 
conditions/ecosystem services 

WP2, WP7 

Perception of UGI and BD levels WP2  

Main activities in UGI WP2, WP5, WP6, WP7 

 

 Demographic, socio-cultural 
backgrounds 

Age, gender, migration background, 
education level, gardening activities, 
activities such as dog walking, etc. 

 

to be combined with all 

other topics 

 Nature orientation Role of nature relatedness 

 

WP2, WP6, WP7  

 Health status Self-reported health status, medical and 
mental conditions 

WP2, WP3 

    
 

 

5.2.1 Pre-test I: Cognitive interviews 
Initially, first versions of the questionnaire and alternative stimuli series were tested in cognitive 

interviews in June 2014: 

x A cognitive interview is a qualitative pre-test method specifically recommended in (inter-

) cultural research and studies with own questionnaire developments and translations. It 

informs on and helps to understand the four important cognitive processes that are 

involved when answering to a question (Baasch and Ittner 2011). Thus, it can shed light 

on (a) the way questions are understood, (b) the way and kind information is retrieved 

from memory (e.g. based on past events vs. based on attitudes), (c) how judgments are 

made (e.g. based on heuristics, global estimations, etc.) and (d) how final, verbalized 

answers are formed based on the judgments (e.g. how are predefined answer categories 
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used; is the answer biased by a motivation to answer in a socially desired way or 

according to the presumable study aims, etc.).  

x For these reasons, we conducted N = 7 cognitive interviews with a very diverse sample of 

both genders aged 17 to 64. The sample was recruited via personal networks and 

contained persons with lower and high education level, without and with migration 

backgrounds from different cultural contexts and with and without botanical expertise.  

x We asked participants to fill in selected parts of the first questionnaire draft in a personal 

interview setting using specific techniques such as “think-aloud protocol” (constantly 

asking the participant to verbalize all thoughts), “verbal proping” (e.g. additional 

questions regarding understanding of questions, selection of answer categories, etc.), 

“paraphrasing” (asking participants to repeat questions in own words) and others (see 

Collins 2003; Conrad and Blair 2009). In addition, two different versions of photographic 

stimuli (i.e., retouches with and without a magnifier layout that “zoomed” into different 

BD levels; see Figure 18 as an example) were tested and compared. Interviews lasted 

about one hour and participants received financial compensation. 

x The interviews were digitally recorded, transcribed verbatim and interpreted by single-

case analyses and a consecutive summary. We also analysed response latencies as a cue 

to question difficulty.  

x The results caused the inclusion of specific questions (e.g. dog ownership, hay fever), 

informed the instructions for our ULL partners for photography (e.g. importance of eye 

level perspective in photographic stimuli material and pedestrian space around roadside 

vegetation) as well as the retouching of the stimuli (e.g. addition of walking path in two 

UGI type series) and the specific wording of several questions, instructions and answer 

categories. Moreover, the results suggested using the stimuli material without a 

magnifier layout (see Fig. 18). 

 

 

Figure 18: Tested stimuli material with magnifier layout as used in the pre-test I in 2014, shown for the roadside 

series and high BD level.  

 

 

5.2.2 Pre-test II: 2014 Berlin survey 
Consecutively, the study materials (questionnaire, stimuli series) were revised accordingly and 

discussed with some WP2 partners for feedback and additional minor revisions. The resulting 

version was then tested in an extensive pre-test phase in Berlin from July to October 2014: 

x Similar to the main study, we tested the survey as a paper-and-pencil and an online 

survey version and every participant answered questions on the UGI type park and one 
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of three other, randomly assigned UGI types. In addition, some respondents filled in the 

same questionnaire again after a time period of 7 to 10 days (“retest”). This allowed for 

the calculation of test-retest reliabilities (e.g. Davidshofer and Murphy 2005) of all 

quantitative questions. 

x The sample comprised N = 979 respondents in both versions (N = 552 online survey and 

N = 427 paper-and-pencil survey participants) from 17 to 89 years of age. In the total 

sample, 58% were female and 89% were born in Germany. The retest subsample was N = 

219 in the online survey and N = 103 in the paper-and-pencil survey.  

x The questionnaire consisted of two parts, a first part for the assessment of perception 

and valuation of three BD levels within four UGI types, and the use of the UGI types park, 

forest and wasteland. A second extensive part asked for the participants’ socio-cultural 

backgrounds. Recruitment strategies and procedure resembled the 2015 main study. 

x Data analyses mainly comprised descriptive analyses of reliabilities of single questions 

and combined scores (internal consistencies, retest reliabilities), of differences due to 

media format and of relations between various socio-demographic variables and 

biodiversity evaluations.  

x Results indicated revisions of wordings and informed decisions on necessary cuts in both 

parts, the questions related to BD evaluation (e.g. valuation in regard to one’s living 

environment, individual vs. group activities in green spaces, use of UGI type roadside 

vegetation) and socio-demographics (nationality, perceived membership to minority 

group, amongst others). 

 

We sent a file with all questions that we left in and excluded from the questionnaire, combined 

with information on origins of the questions and results from both pre-tests to all relevant Green 

Surge partners, that is, to ULL partners, other WP2-partners who were involved in the 

development of the conceptual framework on BCD and colleagues who worked on 

questionnaires in other WPs. With the help of their feedback, we completed the final German and 

English language versions for the main study. 

 

5.2.3 Translation of questionnaire in target languages 
Finally, these versions were translated in 10 languages for use in all ULLs and also to be able to 

approach people with migration background that felt more confident in their native language 

than in the official local language (Tab. 4).  

x We selected the languages that represented the major migrant groups in each ULL and 

excluded those groups that had less than 1,000 individuals listed for a city in official 

census data.  

x The production of these language versions from an English master questionnaire 

followed a careful procedure based on extensive instructions (see Appendix 2 

“Instructions for questionnaire translation”). The translation processes ensured 

linguistically equivalent and cross-culturally appropriate survey versions and were 

compiled according to the International Test Commission guidelines (ITC 2005) and 

Hambleton et al. (2005).  

x We chose the backward translation procedure as described in Hambleton (2005) with a 

team consisting of a scientific Green Surge team member and two native speakers of the 

respective language who also had excellent English language skills. This way, one of the 

interpreters translated the English survey in his or her native language and the second 
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interpreter translated it back into English. Then the team judged the two versions 

concerning equivalence and discussed and adjusted potential deviations. The team also 

double-checked that each item was culturally appropriate and adequate for the target 

population (cf. van de Vijver and Hambelton 1996) and adapted some items according to 

regional specificities (e.g. different ways of describing the levels in educational systems). 

Finally, a small test with few individuals checked for potential misunderstandings or 

difficulties in the non-academic target population.  

The translation in the ULL languages Swedish, Slovenian and Italian was conducted in the 

respective ULL teams, the translations to the other languages were conducted by the TUB team.  

 
 
Table 4: The questionnaire was translated into ten different language versions and adapted to the local contexts, for 

which the numbers indicate how often the questionnaire language version entered the final data base. That is, “0” 

indicated that a languages version was provided for the local context but not used, and “-“ indicates that no language 

version was provided for the local context.  

      Bari Berlin Edinburgh Ljubljana Malmö 

    Italian 872 - - - - 

 German - 1162 - - - 

 English 5 76 464 8 28 

 Slovene - - - 615 - 

 Swedish - - - - 470 

 Polish - 22 - 0 0 

 Serbo-Croatian - 3 - 0 0 

 Russian 0 6 - - - 

 Arabic - 22 - - 15 

 Turkish - 46 - - - 
 

 

 

5.3 Methods  
5.3.1 Sample 

The total sample from all five ULLs comprised N = 3,814 participants from 8 to 99 years of age 

and born in 95 different countries from all continents. 14% of these had an own migration 

background, that is, were born in another country than the ULL country. Table 5 shows the 

distribution of participants between the paper-and-pencil and online survey, as well as further 

sample characteristics in the total sample and in each ULL. Female and well-educated 

participants were slightly overrepresented. The Bari and Ljubljana samples were, on average, 

considerably younger than the samples from the other three ULL cities. Moreover, a range of 

participants answered the survey in a specific language (see the specific numbers in Table 3 

above).  

 
 



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 39 

Table 5: Description of total sample and the subsamples from each ULL city, including differentiation by survey type 

and selected demographic, social and cultural variables. SD, standard deviation 

 Total Bari Berlin Edinburgh Ljubljana Malmö 

N paper-and-pencil 1723 252 768 225 216 262 
N online 2091 625 569 239 407 251 
Gender (% female) 58 56 57 56 65 57 
Age       

range 8 to 99 13 to 90 11 to 85 14 to 83 8 to 72 15 to 99 
mean 38 32 41 44 33 43 
SD 16.32 14.63 16.03 15.9 13.74 17.91 

Migration background (%) * 14 9 18 21 0.5 26 
Education level (%) ** 42 26 52 52 44 36 
Currently employed (%) 54 36 60 61 61 52 
Impaired health (%) *** 20 16 25 17 17 23 

 
* Migration background: migration background of respondent (first generation, excl. parent and grandparent generation) 
** Education level: respondents having a university degree 
*** Indication of medical or mental condition (excl. hay fever) 

 
 

5.3.2 Study design 
The study was carried out using two different media, a paper-and-pencil survey and an online 

survey (Unipark, QuestBack GmbH, Cologne; see Fig. 19) both with photographic collages as 

stimuli for environmental evaluations. In both media, three different combinations of survey 

versions were randomly assigned to participants in order to assess respondents’ evaluations of 

different types of UGI. That is, in addition to questions regarding an urban park, which everyone 

had to answer, participants either answered questions on (i) an urban forest, (ii) an urban 

wasteland or (iii) an urban roadside. Each UGI type was visualised by three different scenes with 

a low, medium and high level of biodiversity in the foreground. In addition, the UGI type roadside 

was represented by a fourth condition, that is, a version without vegetation around the street 

tree’s base. 
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Figure 19: Screenshot of online survey in the English version in Edinburgh in 2015. The stimuli material (here: park 

meadow series) could be enlarged by clicking on a picture.  

 
 

5.3.3 Materials and measures 
Stimuli material 

x The survey was based on photo collages that showed a standard situation within the 

respective UGI type, e.g. a meadow in a park. The photos used for the collages were taken 

in each ULL city to produce a local context for the respondents of each ULL in both the 

background and foreground of the stimuli (Fig. 20a, b). Due to limitations in the 

photographic raw material of some ULLs, we replaced single pictures by collages from 

other ULLs after checking whether the pictured vegetation assemblage was also common 

for the other city. Thus, with few exceptions, each ULL used a country-specific stimuli set.  

x The collages consisted of a photographic frame that showed a locally typical and 

recognisable UGI type (park, forest, wasteland, roadside) in the middle- and background 

(Fig. 20a), and a neutral, blue sky that we kept constant over all collages. Using Adobe 

Photoshop™, we replaced the foreground vegetation of these UGI type frames by three 

pictures (“fillings”) that showed the local vegetation in three BD levels (low, medium, 

high), respectively (Fig. 20b). All fillings stemmed from sites that were similar in 

vegetation structure but differed in plant species richness (standard vegetation 

assessment; see next section). For roadsides we included a fourth collage that showed a 

situation with no vegetation at all (bare ground). Moreover, we added the same walking 

path in the lower foreground to the forest and wasteland series to enhance perceived 

accessibility (e.g. Bjerke et al. 2006; Kaplan 2007; Kaplan et al. 1989) and as a ”cue to 
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care” (Nassauer 1995; Tyrväinen et al. 2003). This resulted in a set of 13 ULL-specific 

stimuli for the four series park, forest, wasteland and roadside (see Figure 21 for the 

Berlin series as an example). 

x Pictures were taken according to a standard protocol at selected spots where all exact 

species numbers and covers had previously been assessed (see Appendix 3 “Manual on 

photo material and combined vegetation survey for work package WP2 field study (task 

2.2.2)"). The protocol defined general camera settings such as a specific lens height and 

camera angle to ensure comparability between the ULL’s stimuli series. It also included 

instructions to design the stimuli material as naturalistic as possible: for example, the 

instructions for the camera settings defined a focal length of 45mm that corresponds to 

the human field of vision. Being aware that various contextual aspects may influence a 

respondent’s perception and valuation of stimuli material, the protocol also requested a 

high comparability in weather and light conditions (Latimer et al. 1981), even 

topographic structures (Hagerhall et al. 2004; Kaplan 2007; Kaplan et al. 1989) and the 

absence of humans, animals, litter, open waters and other features that are known to 

highly impact scenic evaluations (e.g. Dallimer et al. 2012; Gerlach et al. 2013; Gobster 

and Westphal 2004; Han 2007; Hull and Steward 1992; Kaplan 2007; Patsfall et al. 1984; 

Ulrich 1981, 1986). 
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Figure 20: Creation of stimuli material for one ULL city, shown for the example of Berlin and UGI type park meadow, 

for (a) the background layer and (b) the front layer including one of the three BD levels, respectively. 
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Figure 21: Stimuli material for one ULL city (Berlin) and four UGI types (from top): park, forest, wasteland and 

roadside in three BD levels (left to right: low, medium, high biodiversity). The latter UGI type contained a fourth 

picture collage that showed no vegetation around the street tree’s base.  

 
 
Biodiversity assessment in four UGI types and all ULL cities 
Vegetation was assessed when the photographic raw material was taken, that is in all ULL cities 

and in the UGI types park, forest, wasteland and roadside. These data were collected in late 

spring/early summer in 2014 for the ULLs Berlin, Ljubljana and Malmö and for the ULLs Bari 

and Edinburgh in spring/early summer in 2015. That is, we conducted vegetation surveys 

parallel to taking the pictures, both after a standard protocol. A detailed description for how this 

parallel work was conducted can be found in the Appendix 3 “Manual on photo material and 

combined vegetation survey for work package WP2 field study (task 2.2.2)”. For each vegetation 

plot, we listed all species with botanical nomenclature and assigned (a) their cover and (b) the 

cover of their blossoms according to the following steps: <1%, 1–5%, 5–10%, from 10 onward in 

10% steps. It was also differentiated if a species occurred in more than one vegetation layer (0–

1m herb layer, >1–5m shrub layer, >5m tree layer). Additionally, we assessed the total cover (in 

%) of all growth forms (shrubs, trees, herbs, grasses), of bare soil and the total cover of all 

blossoms in the plot. We also determined the main colour of the blossoms during vegetation 

assessment (orange/red, white, blue/purple, yellow, green) and noted the vegetation height 

(mean, maximum, minimum). The plot size of the vegetation assessment varied between UGI 

types with 2m × 5m for park meadow and wasteland site, 5m × 15m for forest sites and 



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 44 

approximately 2m × 2m for roadside plots. The size of the vegetation plots was derived from 

standard vegetation survey techniques and the specifications we had to make for taking the 

photos (e.g. camera angle) so that the whole vegetation plot was displayed in the photo material. 

Vegetation data and photo material were reviewed by TUB and eventually other scenes had to be 

assessed and photographed to guarantee general comparability between ULLs, e.g. for intervals 

between species numbers of the three BD levels. Thus, vegetation data of all ULLs was merged in 

a joint data base. Hereby, within the vegetation data base, botanical nomenclature followed 

Rothmaler (2005) and Prasse et al. (2001) in Berlin, PGR SECURE Databases in Bari, Clapham et 

al. (1990) in Edinburgh, ������«�«������Ǥ�ȋʹͲͲȌ����Ljubljana and Mossberg and Stenberg (2003) 

in Malmö. 

 
Questionnaire  
The questionnaire was developed to have two parts: a first part that included questions on 

environmental evaluation (i.e., the perception, valuation and use of biodiversity and urban 

nature at a general level), and a second, mainly socio-demographic and cultural part. To cover 

four different UGI types (park, forest, wasteland, roadside), each respondent answered the part 

Park plus one of the other three UGI types (either Forest, Wasteland or Roadside). This resulted 

in three versions (Park-Forest, Park-Wasteland, Park-Roadside), for the first part, while the 

second part was the same in all versions.  

 

In general, all questions were kept as simple as possible to also be able to approach people with 

a lower education level or impaired comprehensive skills. Where possible, we used a 5- or 7-

point Likert rating scale to obtain graded responses with high reliabilities (Dawes 2008; Weijters 

et al. 2010; Weng 2004). All Likert scales had verbal anchors that were shown to be equidistant 

in the original languages German and English and thus, can be considered as interval-level data 

(cf. Bortz and Doering 2006; Rohrmann 2007).  

 

x First, we assessed biodiversity valuation regarding UGI type park with two questions in 

order to obtain intuitive evaluations without priming effects from other questions. 

Participants were asked to indicate, on a seven-point Likert scale from 1 (not at all) to 7 

(completely), how they liked each of three alternative meadows in a park (cf. Hagerhall 

2000). The second aimed at an evaluation independent of personal needs. It asked 

whether the green area contributed to good living conditions in the city on a five-point 

Likert scale from 1 (not) to 5 (very). Participants’ valuation of the second UGI type was 

assessed accordingly, with reference to “forest-like area in a city”, “vegetated area in a 

wasteland”, or “areas surrounding a street tree”. Use of and activities in green spaces was 

assessed secondly. As an indicator of nature being the foreground or background with 

the use of UGI (van Arcken 1990), participants indicated, on a five-point Likert scale from 

1 (not) to 5 (very), whether nature played a major role when they visited green spaces. 

Consecutively, respondents were asked to choose, from a list of potential activities (e.g. 

walking, lazing around, meeting friends, collect natural products, etc.; e.g. Hofmann 

2011), one activity they did most often when they visited a park. Depending on the 

survey version, the same question was repeated with respect to forest or wasteland, with 

slightly differing answer options. The version that assessed the UGI type roadside did not 

contain this question. Biodiversity perception was measured by asking participants to 

estimate how many different types of plants were growing in respective areas in each of 
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the images (see also Junge et al. 2009; Lindemann-Matthies et al. 2010). We referred to 

these areas as meadows (UGI type park), forest (UGI type forest), vegetated area in the 

foreground (UGI type wasteland), and area surrounding a street tree (UGI type roadside).  

x In the second part of the survey, information on gender, age, country of birth and country 

of birth of parents and grandparents was collected. Moreover, education was assessed 

according to the European Social Survey (ESS, Round 6 in 2012), and participants were 

asked to indicate if they garden or not, or if they regularly walk a dog or not. Finally, 

respondents’ health status was assessed with a single Likert item (ESS, 2012) and with a 

list of different medical or mental conditions (i.e., hay fever; physical disability; chronic 

physical disease; mental disorder; other health issues such as sleep disorders or chronic 

pain). The survey ended with an open question for general remarks. 

 

 

5.3.4 Procedure 
For the recruitment of participants we designed a manual to ensure standardised procedures in 

all ULLs (see Appendix 4 “Manual: Preparation of survey for work package WP2 field study (task 

2.2.2)”). For example, the manual informed on the target populations of the study, requested 

sample sizes, recruitment strategies and provided a detailed schedule. The recruitment work 

included getting in touch with multiplicators of diverse social and cultural groups (organisers, 

chairmen, team leaders, etc.) via different media such as telephone, email or personal contact. 

Thus, we also provided standardised information sheets for the communication of the study 

purpose, its content and requirements. They specifically ensured sufficient, but not too detailed 

information on the study aims (e.g. we informed that the research was about urban nature, but 

did not mention biodiversity so as to avoid bias in the stimuli evaluations). 

x We recruited participants for the paper-and-pencil survey in two ways: first, they were 

randomly approached in public places like parks and public squares, botanical gardens, 

shopping malls, sporting facilities and administrative offices. To assess a wide array of 

cultural and social groups, we searched for official events such as summer celebrations 

(e.g. of religious congregations, day care centres) and cultural festivities (e.g. at the end of 

Ramadan). Second, they were recruited with the help of unions, societies, newsletters, 

personal and social networks.  

x The web link to the online survey was similarly distributed via flyers in different public 

spots, university networks, social networks and postings on internet forums, and was 

also spread with the help of different unions, organisations and societies that were 

contacted in a similar way as for the recruitment of the paper-and-pencil survey.  

x For each ULL, we wanted to obtain at least 450 questionnaires per ULL on average to 

gain a representative data set of the population of each city, for which interviews with 

383 persons (smallest city) to 385 persons (largest city) per ULL were necessary. Also, 

for data analyses that include a range of sociodemographic variables we aimed at a solid 

amount of degrees of freedom. We also wanted to include a sufficient number of 

respondents to be able to separately analyse subgroups, e.g. split up by demographic, 

social or cultural backgrounds. To come up for questionnaires that eventually contained 

invalid answers we also planned to conduct about 15% more interviews than were 

requested for representativeness alone.  

 

 



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 46 

Survey data were collected from May 11 to August 18, 2015.  

x The conduction of the interviews followed a standard routine (see Appendix 5: “Manual: 

Getting started with the WP2 field study (task 2.2.2)”). The paper-and-pencil version was 

conducted by experienced staff of the respective ULL teams and followed a protocol. The 

protocol ensured that data were assessed as similar as possible to the self-administered 

online survey, including a random and even distribution of the three different survey 

versions between respondents. Moreover, interviewers documented response rates at 

specific spots as well as date, time, duration and context of individual interviews. 

x The paper-and-pencil and online surveys differed only in minor wordings in instructions 

and in the use of online filter techniques for the fade-out of irrelevant questions. The 

online survey was designed according to guidelines on Internet research to minimize 

drop-out rates and bias due to loss of motivation (e.g. lottery entry was not bound to 

finishing the survey; design advice; progress indicator; etc., e.g. Batinic et al. 2002; O’Neil 

and Penrod 2001). 

x Survey instructions briefly informed participants on data handling and protection of 

privacy. In addition, more detailed information on this issue was available on the TUB 

department’s website and linked in the online survey (cf. ADM, online resource). It took 

the respondents about 10 to 15 minutes to fill out the questionnaire; this was adequately 

tested beforehand (pre-test) and also monitored in the records of the online versions. As 

an incentive, participants were offered a report on the general results of the study and in 

Berlin, they could also participate in a lottery on different goods. 

 

Finally, we collected all paper-and-pencil surveys from all ULLs in Berlin that were digitalized in 

the ULLs according to a comprehensive coding scheme that was also used for programming the 

online version. In Berlin, all data sets undergone a quality check by TUB, that is, they were 

compared to the original questionnaires by a standard routine, to ensure comparability of the 

data.  

 

 

5.3.5 Data processing and statistical analyses 
Establishment of survey data base 
In general, only such questionnaires were selected to enter the data base in which a minimum of 

two thirds of the main questions regarding urban green space and biodiversity (use, valuation 

and perception) were answered completely.  

The data that entered our data base for all five ULLs already contained coded variables. For the 

following analyses, some variables were aggregated to receive simplified categories: we 

prepared a variable age class that was aggregated from the entries for the information of a 

respondent’s age by division in two classes: younger and older than 60 years of age. We also 

created a variable migration background that described whether a participant indicated to have a 

migration background. A second variable migration background in second/third generation was 

generated that described whether a participant had a migration background in his/her parents’ 

or grandparents’ generation. For impaired health we aggregated the answers on whether a 

person indicated health issues such as (a) physical disability, (b) chronic physical illness, (c) 

psychological illness or (d) other issues to one variable with two categories (with/without 

impaired health). 
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Descriptive and statistical analyses 
Use of UGI 

In a first step, we used the entries for activities within the UGI types park, forest and wasteland 

to assess main categories of activities in urban green spaces by the respondents. In a second 

step, we combined this assessment with information on self-reported impaired health. More 

information on the relation between health and activities in the UGI types is reported as a TUB 

contribution in D3.2 (Report and Factsheet about functional linkages between urban green 

space, BCD, human health and social cohesion). 

 
Perception 

Participants were asked to estimate the number of different species in each stimuli series, so we 

were able to compare this perceived number to the exact species number of the vegetation. The 

exact species number was derived from the vegetation survey that was the basis of the 

photographic raw material for the stimuli generation.  

 

Valuation 

To assess differences between groups of respondents with different demographic, social and 

cultural backgrounds in the valuation of different UGI types, we used the Mann Whitney U-Test 

to compare groups characterized by (a) gender (female vs. male), age class (persons >60 years 

vs. <60 years of age), gardening activity (yes vs. no), dog walking (yes vs. no) and a possible 

migration background of the respondent (yes vs. no). We calculated the associated effect sizes for 

the samples with Cohen’s d and Hedge’s g.  

 

For part of the analyses, we used merged data that included the answers for both valuation 

questions. We thus combined answer categories 5 to 7 for valuation question 1 (“how do you like 

these…”), and 4 to 5 for valuation question 2 (“do these … contribute to good living conditions”) 

to a set of all answers in the positive range of the Likert scales. For a set of all answers in the 

negative range, we combined answer categories 1 to 3 for valuation question 1, and 1 to 2 for 

valuation question 2. Prior to aggregating the two valuation questions, we tested for correlative 

effects between the variables by assessing Pearson’s product moment correlation coefficient. We 

detected a small correlative effect between the two valuation questions with r=0.52 for park, 

r=0.60 for forest, r=0.67 for wasteland and r=0.53 for roadside.  

 

To test if a combination of different socio-cultural variables determined the valuation of a stimuli 

series, we included the above tested variables plus a variable that named each ULL (variable ULL 

with categories “Bari”, “Berlin”, “Edinburgh”, “Ljubljana”, “Malmö”) in a multivariate statistic, the 

ANCOVA. We removed all answers with missing values to generate the model. We calculated the 

ANCOVA separately for each stimuli series, that is one ANCOVA to reveal the most important 

predictors for the valuation of the UGI types park, forest, wasteland and roadside, respectively.  

 

All statistical analyses were performed using the R software environment (version 3.1.0, R Core 

Team 2014 “Spring Dance”) including package “effsize” (version 0.5.4, Torchiano 2015). 
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5.4 Results 
We here report on the general results of the field survey on perception, valuation and use of 

urban green spaces and different biodiversity levels. The study was conducted in all five ULL 

cities. Therefore, we especially aim to (1) provide information on a general basis for each ULL 

city, (2) give the same information on the European scale (based on data that was aggregated 

from that of all ULLs) and (3) provide further results on the European scale, also including 

comparative analyses for the ULL cities. The main analyses focussed on the answers given by the 

respondents regarding their specific perception, valuation and use of the four UGI types park, 

forest, wasteland, roadside. We therefore linked this range of variables to  

(a) BD levels (EU scale: for variables perception, valuation),  

(b) UGI types (ULL scale: for variables valuation, use; EU scale: for variables valuation, use),  

(c) ULL cities (linkages to perception, valuation, use, role of nature relatedness) and  

(d) various human population groups (referring to gender, age, gardeners, dog walkers, 

migration background, impaired health) (ULL scale: for variable valuation, role of 
nature; EU scale: for variable valuation with descriptive, uni- and multivariate analyses).  

As a contribution for WP3, we further performed analyses on linkages between the health status 

of the respondents and (i) other variables describing various human population groups 

(referring to gender, age, gardeners, dog walkers, migration background), and (ii) the main 

activities and uses they indicated when visiting urban parks (see D3.2 within WP3).  
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5.4.1 Urban Learning Lab scale: Bari 
For the Bari ULL, 877 valid questionnaires were included in the data base. Of all respondents, 

56% were female, and the mean age of the interviewees was 32 years. About 15% of the 

respondents specified to have a migration background, either themselves or their parents’ or 

grandparents’ generation. Figs. 22 and 23 display from where these participants originated.  

 

 

 
Figure 22: Map displaying the number of participants by their country of birth, with data of those respondents that 

specified their own migration background.  

 
Figure 23: Map displaying the number of participants by their parents’ and/or grandparents’ country of birth, with 

data of those respondents that specified their parents’ and grandparents’ migration background.  

 
 
Use of UGI types 
In Bari, the highest share of participants reported that they most often relax when visiting an 

urban park (25%, see Fig. 24). Other main activities in parks included to take a walk (22%), to 

experience nature (14%) or to practice sports (13%). Differently, most people in the sample 

used forests to take a walk (28%) or to experience nature (17%). This is also the main activity 

participants reported for wastelands (12%). 42% of the respondents indicated that they never 

visited a wasteland.  
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Figure 24: Proportion of each respondent’s main activity when visiting an urban park, a forest or wasteland. 

Displayed are those six activity categories that were mentioned most frequently in all ULL cities. N varies between UGI 

categories, with a total range of N = 874 to N = 281.  

 
 
Valuation of different UGI types in relation to selected socio-cultural variables 
In the Bari sample, the range of the scale from 1 (do not like at all) to 7 (like completely) in our 

valuation question 1 was fully used. For the UGI types park and forest, the mean valuation was 

ca. 4 and for wasteland and roadside ca. 3.5. The comparison of means of the valuation by certain 

socio-cultural groups (see Tab. 6 for details) revealed that both female and male respondents 

similarly valued all UGI types. A subsample of older respondents (>60 years) did not differ in 

their valuation from the younger respondents. However, persons that gardened, e.g. in a garden, 

on the balcony or in a community garden, valued the forest and wasteland scenes higher than 

those respondents who did not garden. Dog walkers did not differ in their valuation of the UGI 

types from those persons who did not regularly walk a dog. Whereas the UGI types park, forest 

and wasteland were similarly valued by persons with and without migration background, 

persons with migration background valued the displayed roadside scenes higher than 

respondents without migration background.  
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Table 6: Valuation of the stimuli series that showed the UGI types park, forest, wasteland and roadside for different 

socio-cultural groupings. Numbers present the mean value for each stimuli series, covering all BD levels. Differences 

between categories (groups for gender, age class, gardening activity, dog walking, migration background in the first 

generation) were assessed by Mann Whitney U-Test, with calculation of Cohen’s d and Hedge’s g for associated effect 

sizes. Effect sizes: <0.2 negligible (negl.), 0.2 – 0.5 small, >0.5 medium; significant differences between the tested 

groups are indicated by ***p < 0.001, ** p < 0.01, * p < 0.05. Group means refer to a seven-point Likert scale from 1 (do 

not like at all) to 7 (like very much) (see Methods section for details) and valuation question 1. N varies between UGI 

categories, with N = 876 for park, N = 285 for forest, N = 297 for wasteland and N = 294 for roadside.  

VARIABLE Park Forest Wasteland Roadside 

Gender     

female 4.11 4.27 3.45 3.46 
male 3.97 4.48 3.54 3.19 
 * (d & g: negl.) n.s. n.s. n.s. 
Age     

<60 years 4.05 4.39 3.51 3.34 
>60 years 4.08 4.22 3.11 3.07 
 n.s. n.s. n.s. n.s. 
Gardening     

yes 4.14 4.53 3.73 3.31 
no 3.99 4.23 3.29 3.39 
 * (d & g: negl.) * (d & g: small) ** (d & g: small) n.s. 
Dog walking     

yes 4.06 4.31 2.98 3.29 
no 4.05 4.35 3.61 3.35 
 n.s. n.s. n.s. ** (d & g: neg) 
Migration background     

yes 4.14 4.25 3.70 4.00 
no 4.04 4.38 3.47 3.28 
 n.s. n.s. n.s. ** (d & g: med) 

 

 

Role of nature and impaired health 
When participants were asked if nature played an important role when they visited an urban 

public green space, the majority answered in the positive range (see Tab. 7). These proportions 

were similar for people that reported medical or mental conditions and those without.  

 

 
Table 7: Relation of self-reported impaired health and a respondent’s indication if nature played a role when visiting 

an urban public green space. Numbers show the proportion of respondents in each category; differences are not tested 

for significance; N = 877.  

Does nature play an important role (…)? No impaired health  Impaired health  

not 0 0 
a little 0 2 
moderately 1 3 
quite a bit 11 9 
very 88 86 

 

  



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 52 

5.4.2 Urban Learning Lab scale: Berlin 
For the Berlin ULL, 1,337 valid questionnaires were included in the data base. Of all respondents, 

57% were female, and the mean age of the interviewees was 41 years. About 36% of the 

respondents specified to have a migration background, either themselves or their parents’ or 

grandparents’ generation. From where these participants originated is displayed in Figs. 25 and 

26.  

 

 

 
Figure 25: Map displaying the number of participants by their country of birth, with data of those respondents that 

specified their own migration background.  

 
Figure 26: Map displaying the number of participants by their parents’ and/or grandparents’ country of birth, with 

data of those respondents that specified their parents’ and grandparents’ migration background.  

 

 

Use of UGI types 
In Berlin, the highest share of participants reported that they most often took a walk when 

visiting an urban park (27%, see Fig. 27). Other main activities in parks included to relax (14%), 

to meet friends (14%) and to experience nature (14%). Similarly, most people in the sample 

used forests to take a walk (38%) or to experience nature (18%). Taking a walk and 

experiencing nature were also the main activities participants reported for wastelands (19% and 

15%, respectively). 30% of the respondents indicated that they never visited a wasteland.  
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Figure 27: Proportion of each respondent’s main activity when visiting an urban park, a forest or wasteland. 

Displayed are those six activity categories that were mentioned most frequently in all ULL cities. N varies between UGI 

categories, with a range of N = 1,242 to N = 421.  

 
 
Valuation of different UGI types in relation to selected socio-cultural variables 
In the Berlin ULL, the range of the scale from 1 (do not like at all) to 7 (like completely) in our 

valuation question 1 was fully used. For the UGI type park, the mean valuation was ca. 5, for 

forest it was ca. 5.5, for wasteland it was ca. 4.5 and for roadside it was ca. 3.5. The comparison of 

means of the valuation by certain socio-cultural groups (see Tab. 8 for details) revealed that both 

female and male respondents similarly valued the UGI types park, forest and roadside, whereas 

the UGI type wasteland was higher valued by female respondents than by male. A subsample of 

older respondents (>60 years) did not differ in their valuation from the younger respondents for 

the UGI types forest, wasteland and roadside, but for park: younger respondents valued the 

displayed scenes higher than the older subsample. Respondents that gardened, e.g. in a garden, 

on the balcony or in a community garden, valued the forest scenes higher than those 

respondents who did not garden. Dog walkers had no different valuation of the UGI types than 

persons who did not regularly walk a dog. All UGI types were similarly valued by persons with 

and without migration background.  
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Table 8: Valuation of the stimuli series that showed the UGI types park, forest, wasteland and roadside for different 

socio-cultural groupings. Numbers present the mean value for each stimuli series, covering low, medium and high BD 

levels. Differences between categories (Groups for gender, age class, gardening activity, dog walking, migration 

background in the first generation) were assessed by Mann Whitney U-Test, with calculation of Cohen’s d and Hedge’s 

g for associated effect sizes. Effect sizes: <0.2 negligible (negl.), 0.2 – 0.5 small, >0.5 medium; significant differences 

between the tested groups are indicated by ***p < 0.001, ** p < 0.01, * p < 0.05. Group means refer to a seven-point 

Likert scale from 1 (do not like at all) to 7 (like very much) (see Methods section for details) and Valuation question 1. 

N varies between UGI categories, with N = 1,332 for park, N = 445 for forest, N = 451 for wasteland and N = 433 for 

roadside.  

VARIABLE Park Forest Wasteland Roadside 

Gender     

female 5.04 5.39 4.70 3.54 
male 4.87 5.37 4.37 3.68 
 * (d & g: negl.) n.s. * (d & g: small) n.s. 
Age     

<60 years 5.01 5.37 4.56 3.62 
>60 years 4.75 5.51 4.57 3.43 
 *** (d & g: small) n.s. n.s. n.s. 
Gardening     

yes 4.98 5.49 4.60 3.58 
no 4.96 5.15 4.51 3.68 
 n.s. * (d & g: small) n.s. n.s. 
Dog walking     

yes 4.79 5.41 4.52 3.43 
no 4.99 5.40 4.57 3.65 
 * (d & g: negl.) n.s. n.s. n.s. 
Migration background     

yes 5.03 5.26 4.36 3.63 
no 4.96 5.41 4.61 3.60 
 n.s. n.s. n.s. n.s. 
 

 

Role of nature and impaired health 
When participants were asked if nature played an important role when they visited an urban 

public green space, the majority answered in the positive range (see Tab. 9). These proportions 

are similar for people that reported medical or mental conditions and those without.  

 

 
Table 9: Relation of self-reported impaired health and a respondent’s indication which role nature plays when visiting 

an urban public green space. Numbers show the proportion of respondents in each category; differences are not tested 

for significance; N = 877.  

Does nature play an important role (…)? No impaired health  Impaired health  

not 0 0 
a little 2 1 
moderately 7 10 
quite a bit 37 36 
very 53 52 
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5.4.3 Urban Learning Lab scale: Edinburgh 
In the Edinburgh ULL, 464 valid questionnaires were included in the data base. Of all 

respondents, 56% were female, and the mean age of the interviewees was 44 years. About 34% 

of the respondents specified to have a migration background, either themselves or their parents’ 

or grandparents’ generation. From where these participants originated is displayed in Figs. 28 

and 29.  

 

 

 
Figure 28: Map displaying the number of participants by their country of birth, with data of those respondents that 

specified their own migration background.  

 
Figure 29: Map displaying the number of participants by their parents’ and/or grandparents’ country of birth, with 

data of those respondents that specified their parents’ and grandparents’ migration background.  

 
 
Use of UGI types 
In Edinburgh, the highest share of participants reported that they most often took a walk when 

visiting an urban park (33%, see Fig. 30). Other main activities in parks included to walk a dog 

(16%), to experience nature (11%) or to pass through the park (10%). Even more people in the 

sample used forests to take a walk (46%) or to experience nature (14%). To take a walk was also 

the main activity participants reported for wastelands (18%), followed by walking a dog (14%). 

29% of the respondents indicated that they never visited a wasteland.  
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Figure 30: Proportion of each respondent’s main activity when visiting an urban park, a forest or wasteland. 

Displayed are those six activity categories that were mentioned most frequently in all ULL cities. N varies between UGI 

categories, with a total range of N = 446 to N = 147.  

 
 
Valuation of different UGI types in relation to selected socio-cultural variables 
In the Edinburgh ULL, the range of the scale from 1 (do not like at all) to 7 (like completely) in our 

valuation question 1 was fully used. For the UGI types park and wasteland, the mean valuation 

was ca. 4.5 , for forest it was ca. 5.5 and for roadside ca. 3.5. The comparison of means of the 

valuation by certain socio-cultural groups (see Tab. 10 for details) revealed that both female and 

male respondents similarly valued all UGI types, except for wastelands, which are valued higher 

by female respondents. A subsample of older respondents (>60 years) did not differ in their 

valuation from the younger respondents. However, persons that gardened, e.g. in a garden, on 

the balcony or in a community garden, valued the wasteland scenes higher than those 

respondents who did not garden. Dog walkers had no different valuation of the UGI types than 

persons who did not regularly walk a dog. Whereas the UGI types park, forest and roadside were 

similarly valued by persons with and without migration background, persons with migration 

background valued the displayed wasteland scenes higher than respondents without migration 

background.  
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Table 10: Valuation of the stimuli series that showed the UGI types park, forest, wasteland and roadside for different 

socio-cultural groupings. Numbers present the mean value for each stimuli series, covering low, medium and high BD 

levels. Differences between categories (Groups for gender, age class, gardening activity, dog walking, migration 

background in the first generation) were assessed by Mann Whitney U-Test, with calculation of Cohen’s d and Hedge’s 

g for associated effect sizes. Effect sizes: <0.2 negligible (negl.), 0.2 – 0.5 small, >0.5 medium; significant differences 

between the tested groups are indicated by ***p < 0.001, ** p < 0.01, * p < 0.05. Group means refer to a seven-point 

Likert scale from 1 (do not like at all) to 7 (like very much) (see Methods section for details) and Valuation question 1. 

N varies between UGI categories, with N = 464 for park, N = 155 for forest, N = 151 for wasteland and N = 156 for 

roadside.  

VARIABLE Park Forest Wasteland Roadside 

Gender     

female 4.72 5.47 4.94 3.47 
male 4.64 5.41 4.11 3.64 
 n.s. n.s. *** (d & g: large) n.s. 
Age     

<60 years 4.69 5.50 4.68 3.54 
>60 years 4.64 5.22 4.40 3.61 
 n.s. n.s. n.s. n.s. 
Gardening     

yes 4.69 5.40 4.73 3.50 
no 4.66 5.48 4.39 3.63 
 n.s. n.s. * (d & g: small) n.s. 
Dog walking     

yes 4.79 5.52 4.63 3.69 
no 4.65 5.41 4.60 3.49 
 n.s. n.s. n.s. n.s. 
Migration background     

yes 4.64 5.65 4.92 3.64 
no 4.70 5.38 4.52 3.50 
 n.s. n.s. * (d & g: small) n.s. 
 

 

Role of nature and impaired health 
When participants were asked if nature played an important role when they visited an urban 

public green space, the majority answered in the positive range (see Tab. 11). These proportions 

were similar for people that reported medical or mental conditions and those without.  

 

 
Table 11: Relation of self-reported impaired health and a respondent’s indication which role nature plays when 

visiting an urban public green space. Numbers show the proportion of respondents in each category; differences are 

not tested for significance; N = 464.  

Does nature play an important role (…)? No impaired health  Impaired health  
not 0 1 
a little 1 3 
moderately 8 8 
quite a bit 27 25 
very 64 64 
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5.4.4 Urban Learning Lab scale: Ljubljana 
For the Ljubljana ULL, 623 valid questionnaires were included in the data base. Of all 

respondents, 65% were female, and the mean age of the interviewees was 33 years. About 3% of 

the respondents specified to have a migration background, either themselves or their parents’ or 

grandparents’ generation. From where these participants originated is displayed in Figs. 31 and 

32.  

 

 

 
Figure 31: Map displaying the number of participants by their country of birth, with data of those respondents that 

specified their own migration background.  

 
Figure 32: Map displaying the number of participants by their parents’ and/or grandparents’ country of birth, with 

data of those respondents that specified their parents’ and grandparents’ migration background.  

 

 

Use of UGI types 
In Ljubljana, the highest share of participants reported that they most often took a walk when 

visiting an urban park (27%, see Fig. 33). Other main activities in parks included to practice 

sports (16%), to pass through the park (12%) or to relax (11%). One third of our respondents 

used forests to take a walk (33%), to practice sports (23%) or to experience nature (15%). 

Wastelands were mostly passed through (26%), and 16% of the participants used wastelands to 

take a walk. 33% of the respondents indicated that they never visited a wasteland.  
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Figure 33: Proportion of each respondent’s main activity when visiting an urban park, a forest or wasteland. 

Displayed are those six activity categories that were mentioned most frequently in all ULL cities. N varies between UGI 

categories, with  a total range of N = 619 to N = 195.  

 

 

Valuation of different UGI types in relation to selected socio-cultural variables 
In the Ljubljana ULL, the range of the scale from 1 (do not like at all) to 7 (like completely) in our 

valuation question 1 was fully used. For the UGI types park and forest, the mean valuation was 

ca. 5, for wasteland and roadside it was ca. 3.5. The comparison of means of the valuation by 

certain socio-cultural groups (see Tab. 12 for details) revealed that both female and male 

respondents similarly valued all UGI types. A subsample of older respondents (>60 years) did 

not differ in their valuation from the younger respondents. Also, persons that gardened, e.g. in a 

garden, on the balcony or in a community garden, valued all UGI types similarly as did those 

respondents who did not garden. Dog walkers had no different valuation of the UGI types than 

persons who did not regularly walk a dog. All UGI types were similarly valued by persons with 

and without migration background.  
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Table 12: Valuation of the stimuli series that showed the UGI types park, forest, wasteland and roadside for different 

socio-cultural groupings. Numbers present the mean value for each stimuli series, covering low, medium and high BD 

levels. Differences between categories (Groups for gender, age class, gardening activity, dog walking, migration 

background in the first generation) were assessed by Mann Whitney U-Test, with calculation of Cohen’s d and Hedge’s 

g for associated effect sizes. Effect sizes: <0.2 negligible (negl.), 0.2 – 0.5 small, >0.5 medium; significant differences 

between the tested groups are indicated by ***p < 0.001, ** p < 0.01, * p < 0.05. Group means refer to a seven-point 

Likert scale from 1 (do not like at all) to 7 (like very much) (see Methods section for details) and Valuation question 1. 

N varies between UGI categories, with N = 621 for park, N = 211 for forest, N = 195 for wasteland and N = 216 for 

roadside.  

VARIABLE Park Forest Wasteland Roadside 

Gender     

female 4.83 4.90 3.48 3.53 
male 4.78 4.97 3.40 3.52 
 n.s. n.s. n.s. n.s. 
Age     

<60 years 4.81 4.93 3.51 3.54 
>60 years 4.88 5.07 2.50 3.44 
 n.s. n.s. * (d & g: negl.) n.s. 
Gardening     

yes 4.82 4.96 3.52 3.51 
no 4.80 4.89 3.34 3.57 
 n.s. n.s. n.s. n.s. 
Dog walking     

yes 4.88 5.00 3.54 3.30 
no 4.78 4.92 3.41 3.60 
 n.s. n.s. n.s. n.s. 
Migration background     

yes 4.73 5.00 3.08 3.00 
no 4.81 4.93 3.45 3.56 
 n.s. n.s. n.s. n.s. 
 

 

Role of nature and impaired health  
When participants were asked if nature played an important role when they visited an urban 

public green space, the majority answered in the positive range (see Tab. 13). These proportions 

were similar for people that reported medical or mental conditions and those without.  

 

 
Table 13: Relation of self-reported impaired health and a respondent’s indication which role nature plays when 

visiting an urban public green space. Numbers show the proportion of respondents in each category; differences are 

not tested for significance; N = 623.  

Does nature play an important role (…)? No impaired health  Impaired health  

not 0 1 
a little 0 1 
moderately 3 4 
quite a bit 27 24 
very 70 70 
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5.4.5 Urban Learning Lab scale: Malmö  
For the Malmö ULL, 513 valid questionnaires were included in the data base. Of all respondents, 

57% were female, and the mean age of the interviewees was 43 years. About 42% of the 

respondents specified to have a migration background, either themselves or their parents’ or 

grandparents’ generation. From where these participants originated is displayed in Figs. 34 and 

35.  

 

 
Figure 34: Map displaying the number of participants by their country of birth, with data of those respondents that 

specified their own migration background.  

 
Figure 35: Map displaying the number of participants by their parents’ and/or grandparents’ country of birth, with 

data of those respondents that specified their parents’ and grandparents’ migration background.  

 

 

Use of UGI types 
In Malmö, the highest share of participants reported that they most often took a walk when 

visiting an urban park (33%, see Fig. 36). Other main activities in parks included to relax (12%), 

to practice sports (11%) or to meet friends (10%). Also one third of the sample used forests to 

take a walk (34%), whereas of 16% of the respondents, the main activity was to experience 

nature. To take a walk was also the main activity participants reported for wastelands (17%), 

followed by experiencing nature (11%). 40% of the respondents indicated that they never 

visited a wasteland.  
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Figure 36: Proportion of each respondent’s main activity when visiting an urban park, a forest or wasteland. 

Displayed are those six activity categories that were mentioned most frequently in all ULL cities. N varies between UGI 

categories, with a total range of N = 429 to N = 16.  

 
 
Valuation of different UGI types in relation to selected socio-cultural variables 
In the Malmö ULL, the range of the scale from 1 (do not like at all) to 7 (like completely) in our 

valuation question 1 was fully used. For the UGI types park and wasteland, the mean valuation 

was ca. 4.5, for forest it was ca. 5.5 and for roadside ca. 3.5. The comparison of means of the 

valuation by certain socio-cultural groups (see Tab. 14 for details) revealed that both female and 

male respondents similarly valued all UGI types. A subsample of older respondents (>60 years) 

did not differ in their valuation from the younger respondents. However, persons that gardened, 

e.g. in a garden, on the balcony or in a community garden, valued the wasteland scenes higher 

than those respondents who did not garden. Dog walkers had no different valuation of the UGI 

types than persons who did not regularly walk a dog. All UGI types were similarly valued by 

persons with and without migration background.  
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Table 14: Valuation of the stimuli series that showed the UGI types park, forest, wasteland and roadside for different 

socio-cultural groupings. Numbers present the mean value for each stimuli series, covering low, medium and high BD 

levels. Differences between categories (Groups for gender, age class, gardening activity, dog walking, migration 

background in the first generation) were assessed by Mann Whitney U-Test, with calculation of Cohen’s d and Hedge’s 

g for associated effect sizes. Effect sizes: <0.2 negligible (negl.), 0.2 – 0.5 small, >0.5 medium; significant differences 

between the tested groups are indicated by ***p < 0.001, ** p < 0.01, * p < 0.05. Group means refer to a seven-point 

Likert scale from 1 (do not like at all) to 7 (like very much) (see Methods section for details) and Valuation question 1. 

N varies between UGI categories, with N = 513 for park, N = 176 for forest, N = 164 for wasteland and N = 171 for 

roadside.  

VARIABLE Park Forest Wasteland Roadside 

Gender     

female 4.62 5.45 4.65 3.74 
male 4.38 5.34 4.34 3.55 
 * (d & g: negl.) n.s. n.s. n.s. 
Age     

<60 years 4.48 5.42 4.54 3.60 
>60 years 4.57 5.39 4.42 3.72 
 n.s. n.s. n.s. n.s. 
Gardening     

yes 4.51 5.40 4.70 3.61 
no 4.53 5.57 4.16 3.76 
 n.s. n.s. * (d & g: small) n.s. 
Dog walking     

yes 4.35 5.47 4.47 3.86 
no 4.54 5.43 4.54 3.60 
 n.s. n.s. n.s. n.s. 
Migration background     

yes 4.62 5.42 4.43 3.77 
no 4.47 5.38 4.51 3.61 
 n.s. n.s. n.s. n.s. 
 

 

Role of nature and impaired health 
When participants were asked if nature played an important role when they visited an urban 

public green space, the majority answered in the positive range (see Tab. 15). These proportions 

were similar for people that reported medical or mental conditions and those without.  

 

 
Table 15: Relation of self-reported impaired health and a respondent’s indication which role nature plays when 

visiting an urban public green space. Numbers show the proportion of respondents in each category; differences are 

not tested for significance; N = 513.  

Does nature play an important role (…)? No impaired health  Impaired health  
not 0 0 
a little 0 0 
moderately 5 3 
quite a bit 29 30 
very 66 66 
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5.4.6 European scale 
In the following, we present the results of our analyses that combined the data sets of all five ULL 

cities to disclose similarities and differences of the perception, valuation and the use of 

biodiversity and UGI.  

 

In total, 3,814 valid questionnaires were included in the data base for the creation of a combined 

data set of all ULL cities. Of all respondents, 58% were female, and the mean age of the 

interviewees was 38 years. About 25% of the respondents indicated to have a migration 

background themselves or in their parents’ or grandparents’ generation. The countries of origin 

are displayed in Fig. 37 for the first generation and in Fig. 38 for the parent and grandparent 

generation.  

 

 
Figure 37: Map displaying the number of participants by their country of birth, with data of those respondents that 

specified their own migration background.  

 
Figure 38: Map displaying the number of participants by their parents’ and/or grandparents’ country of birth, with 

data of those respondents that specified their parents’ and grandparents’ migration background.  

 
 
Use of UGI types 
In all ULL cities together, about a quarter of participants reported that they most often took a 

walk when visiting an urban park (27%, see Fig. 39). Other main activities in parks included to 
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relax (15%), to practice sports (11%) or to experience nature (11%). One third of the sample 

used forests for taking a walk (34%), whereas of 17% of the respondents, the main activity was 

to experience nature. To take a walk was also the main activity participants reported for 

wastelands (16%), followed by experiencing nature (11%) and passing through the wasteland 

(11%). 35% of the respondents indicated that they never visited a wasteland.  

 
 

 
Figure 39: Proportion of each respondent’s main activity when visiting an urban park, a forest or wasteland. 

Displayed are those six activity categories that were mentioned most frequently in all ULL cities. N varies between UGI 

categories, with a total range of N = 3,673 to N = 1,224.  

 
 
Perception of different BD levels in four UGI types 
The participants’ estimation of species number in each stimulus was compared to the correct 

species number of the stimulus as derived by the biodiversity assessment in the field that 

accompanied the photographic work. The comparison revealed that in Bari, the respondents 

estimated all BD levels of the park, the forest and the wasteland series too low, that is, they 

assumed there were less species in the picture than there were truly (see Tab. 16). In Berlin it 

was vice versa: respondents estimated that there were more species in the pictures series for 

park, forest and wastelands than there were truly. In Edinburgh and Malmö, the respondents 

overestimated the displayed species number for the low BD level and overestimated the high BD 

level for the park, forest and wasteland series. There was no such pattern determined for 

Ljubljana. For the roadside series, the results show that the high and medium BD level is 

generally underestimated and the low BD level overestimated within all ULLs, with Bari as an 

exception where participants underestimated the roadside series in general.  
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Table 16: Perception of the species numbers for the three BD levels low, medium and high BD in the UGI type park for 

the five ULL cities. When the mean estimation of the participants in an ULL was lower than the correct species number 

in the resepctive stimulus, we indicated it with “-“ (participant underestimated), when the estimation was higher than 

the correct species number, we indicated it with “+” (participant overestimated).  

 Low BD Medium BD High BD 

Park    

Bari - - - 

Berlin + + + 

Edinburgh + - - 

Ljubljana + + + 
Malmö + - - 
Forest    

Bari - - - 
Berlin + + + 
Edinburgh + + - 
Ljubljana + + - 
Malmö + + - 
Wasteland    

Bari - - - 
Berlin + + + 
Edinburgh + - - 
Ljubljana - + - 
Malmö + + - 
Roadside    

Bari - - - 
Berlin + - - 
Edinburgh + - - 
Ljubljana + - - 
Malmö + - - 

 

 

Valuation of different UGI types in relation to selected socio-cultural variables 
For all ULL cities, the range of the scale from 1 (do not like at all) to 7 (like completely) in our 

valuation question 1 was fully used. For the UGI type park, the mean valuation was ca. 4.5, for 

forest it was ca. 5, for wasteland it was ca. 4 and for roadside ca. 3.5.  

The comparison of means of the valuation between socio-cultural groups (see Tab. 17 for details) 

revealed that both female and male respondents valued all UGI types similarly. Older 

respondents (>60 years) did not differ in their valuation from the younger respondents. Also, 
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persons that gardened, e.g. in a garden, on the balcony or in a community garden, had a similar 

valuation of all UGI scenes as the respondents who did not garden. Persons who regularly 

walked a dog did not value the UGI types differently than did those persons who did not 

regularly walk a dog. One exception was the wasteland scenes that were valued higher by 

persons that did not walk a dog regularly. Both persons with and without migration background 

valued the UGI scenes similarly.  

 

 
Table 17: Valuation of the stimuli series that showed the UGI types park, forest, wasteland and roadside for different 

socio-cultural groupings. Numbers present the mean value for each stimuli series, covering low, medium and high BD 

levels. Differences between categories (Groups for gender, age class, gardening activity, dog walking, migration 

background in the first generation) were assessed by Mann Whitney U-Test, with calculation of Cohen’s d and Hedge’s 

g for associated effect sizes. Effect sizes: <0.2 negligible, 0.2 – 0.5 small, >0.5 medium; significant differences between 

the tested groups are indicated by ***p < 0.001, ** p < 0.01, * p < 0.05. Group means refer to a seven-point Likert scale 

from 1 (do not like at all) to 7 (like very much) (see Methods section for details) and valuation question 1. N varies 

between UGI categories, with N = 3,806 for park, N = 1,272 for forest, N = 1,258 for wasteland and N = 1,270 for 

roadside. 

Variable Group mean W p Cohen’s d Hedge's g 

Gender female male     

Park  4.70 4.54 1878238 <0.001 0.14 0.14 
Forest  5.08 5.10 193548.5 0.79   

Wasteland  4.22 4.02 204962.5 <0.01 0.14 0.14 
Roadside  3.54 3.51 194201 0.75   
Age <60 years >60 years     

Park  4.64 4.63 770999 0.73   
Forest  5.07 5.25 99489.5 0.08   
Wasteland  4.13 4.22 83467 0.47   
Roadside  3.52 3.50 84165 0.71   
Gardening yes no     

Park  4.70 4.54 1570698 <0.001 -0.15 -0.15 
Forest  5.22 4.89 162408.5 <0.001 -0.28 -0.28 

Wasteland  4.30 3.90 159011.5 <0.001 -0.28 -0.28 

Roadside  3.52 3.56 196123.5 0.29   
Dog walking yes no     

Park  4.57 4.65 962783.5 0.13   
Forest  5.02 5.11 113682.5 0.29   
Wasteland  3.86 4.18 108291 0.01 0.22 0.22 

Roadside  3.47 3.55 108030 0.32   
Migration 
background 

yes no     

Park  4.72 4.62 940690.5 0.02 -0.09 -0.09 
Forest  5.19 5.07 103490 0.15   
Wasteland  4.31 4.09 104803.5 0.02 -0.15 -0.15 
Roadside  3.68 3.50 95888 0.06   
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To assess whether the combination of several demographic, social and cultural variables 

influenced the valuation of the displayed scenes in the five ULL cities, we conducted a 

multivariate analysis for each UGI type. We included the variables gender, age, gardening, dog 

walking and migration background for which we conducted univariate analyses above. As an 

additional variable to consider a possible geographical bias due to conducting the field study in 

five different cities, we included a variable ULL. Our analyses showed that this geographic 

variable remained a significant predictor in all four models (for park, forest, wasteland and 

roadside; see Tab. 18). In the model for the UGI type park, gender was also a significant 

predictor, and age and gardening non-significant variables. For the UGI type forest, besides the 

ULL-variable, gardening activities turned out to be a significant predictor. For the UGI type 

wasteland, gender and gardening were significant predictors, and age and dog walking remained 

non-significant variables in the model. For the UGI type roadside, only the ULL-variable 

remained in the model.  

 

 
Table 18: Results of the multivariate analyses (ANCOVA) for the valuation of the four stimuli series (UGI types park, 

forest, wasteland and roadside), including a range of socio-cultural variables (Groups for gender, age class, gardening 

activity, dog walking, migration background in the first generation and the ULL city). Several variables were removed 

by the step funtion using AIC to simplify the model, that is, excluding all variables in the final model version that did 

not improve the model fit. Removed variables are indicated by “-“. Numbers represent p and its significance levels by 

***p < 0.001, ** p < 0.01, * p < 0.05.  

Variable Gender Age Gardening Dog 
walking 

Migration 
background 

ULL R² R² adj. 

Park  2.75 × 10-05 n.s. n.s. - n.s. <0.001 0.11 0.11 
Forest  - - <0.01 - - <0.001 0.14 0.14 

Wasteland  <0.01 n.s. <0.001 n.s. - <0.001 0.15 0.14 
Roadside  - - - - - <0.001 0.01 0.01 
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Valuation of different BD levels for four UGI types 
Regarding the three BD levels (low, medium and high biodiversity), we found that for all UGI 

types a high proportion of participants rated each of the three levels in the positive categories of 

the Likert scale (see Tab. 19). Contrarily, the roadside scene showing no biodiversity at all had a 

higher proportion of participants’ valuation in the negative categories of the Likert scale.  

 

 
Table 19: Valuation of three BD levels (low, medium, high) in four UGI types (park, forest, wasteland and roadside) 

and in all ULL cities. We here display aggregated data for the two valuation questions (“How do you like … ?“ measured 

with a 7-point Likert scale and “Contribution to better life conditions” measured with a 5-point Likert scale) that 

assessed valuation of the scenes in the photographic stimuli series. Numbers represent proportion of answers in 

categories that described negative, neutral and positive valuation: “-“/ light grey, negative valuation (Likert scale 1, 

like not at all/2, like hardly/3, like partly; 1, contribute not/2, contribute little); medium grey, neutral valuation (4, like 
moderately; 3 contribute  moderately); “+”/ dark grey, positive valuation (5, like quite a bit/6, like very/7, like 
completely; 4, contribute quite a bit/5, contribute very). 

  Low BD Medium BD High BD No BD 

Park - 20 19 17  

 22 22 11 
+ 59 58 73 

Forest - 14 7 17  

 15 12 12 
+ 71 81 71 

Wasteland - 33 33 30  

 25 23 17 
+ 43 44 53 

Roadside - 37 37 35 84 

 21 24 21 7 
+ 41 39 44 9 

 
 
The UGI types park, wasteland and roadside with high BD levels are valued more positively than 

examples of these environments with low biodiversity (Tab. 19 and Fig. 40; e.g. 73% positive 

responses for high biodiversity in parks opposed to 59 and 58% positive responses for low and 

medium biodiversity, respectively). In the UGI type forest, the medium BD level received the 

most positive ratings (81% vs. 71% in both low and high BD levels). In the UGI type roadside, our 

results show that the displayed street scene with no vegetation around a street tree received the 

lowest proportion of positive ratings at all.  
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Figure 40: Proportion of respondents with positive valuation of the stimuli series. Bars represent the valuation of 

three BD levels (low, medium, high) in four UGI types (park, forest, wasteland and roadside) and in all ULL cities. 

Displayed is the proportion of answers in the positive categories of the Likert scale and merged for the two valuation 

questions (see methods section for details). 

 

 

Valuation of different BD levels by gender and ULL city in UGI type park 
Given that on the ULL level, the valuation for the park stimuli series was significantly influenced 

by gender and ULL city (see multivariate analyses, Tab. 18), Fig. 41 displays the positive ratings 

of the stimuli series park for all ULL cities and the gender, aggregated for the two valuation 

questions (general valuation, valuation question 1 and valuation concerning living conditions, 

valuation question 2). As the pattern is similar between the ULL cities Berlin, Edinburgh, 

Ljubljana and Malmö, with higher proportions of positive ratings for the high BD level than for 

the low BD level, it is opposite in Bari. Here, the low BD level retained more positive ratings than 

the high BD level. Within all ULL cities, the sample shows that female respondents valued the 

park series more than the male respondents did.  
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Figure 41: Proportion of respondents with positive valuation of the stimuli series. Bars represent the valuation of two 

BD levels (low, high) differentiated for the variable gender that was revealed as being a significant predictor for the 

valuation of the park stimuli series at the comparative ULL level. Displayed is the proportion of answers in the positive 

categories of the Likert scale and merged for the two valuation questions (see methods section for details). 
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5.5 Discussion 
The field survey conducted in the five ULL cities aimed at disclosing relationships between 

biological and cultural diversity of urban green spaces within these European cities and at a 

comparative European scale. Research started from three main hypotheses:  

x People with different social and cultural backgrounds differ in their response 

(perception, valuation, use) to different UGI types.  

x Beside the UGI types, different BD levels that exist within each UGI type modulate 

people’s responses. 

x Response patterns vary between European cities. 

 

The sample size of more than 3,800 respondents and the demographic, social and cultural 

stratification among participants provided an excellent basis for exploring biocultural patterns at 

different scales, from the four UGI types in focus to the five ULL cities at the European scale. 

Throughout the five ULL cities, the study was conducted with respondents that grant the 

inclusion of a wide range of demographic, social and cultural backgrounds, e.g. by including quite 

old persons (up to 99 years in Malmö, see Tab. 4 for sample details of all ULL cities), persons that 

indicated their migration background (25% of the total sample, from up to 95 countries) or less 

than half of the respondents with a lower educational background than being educated at a 

university (42% of the total sample). To reach such persons, all ULL partners did a large effort 

during recruitment process that followed a standard routine. At the same time, the gathered 

database allowed for creating subsets of the data that describe different user groups such as 

persons who did not garden (N >1,500) or persons that regularly walked a dog (N ca. 600). Also 

with these subsets, sound statistical analyses to determine differences or common patterns were 

possible. The thorough preparation of the stimuli material and the questionnaires allowed for a 

well-grounded comparability between cities and thus, between geographically and culturally 

different regions.  

 

Two major insights from the analyses were that some important differences existed, but 

common response patterns clearly prevailed and indicated the existence of some universal 

patterns at the European scale.  

 

Are there differences in the valuation of UGI types, and by inclusion of the BD level? 
x The results suggested some general patterns at the European scale: All UGI types and BD 

levels were rated mostly in the positive ranges (Tab. 19, Fig. 40).  

x Yet differences among UGI types existed as well.  For park, wasteland and roadside – but 

not for forests – the high BD levels showed higher proportions of positive ratings than 

the respective low BD levels. We may thus conclude that for parks, wastelands and 

roadsides, the majority of the respondents valued high BD levels most. For park 

meadows, a study by Lindemann-Matthies et al. (2010) reported similar findings, while 

to our knowledge, this is the first study to show potential psychological benefits of high 

biodiversity in wastelands and roadsides. Regarding forests, our findings were in line 

with Johansson et al. (2014) who found that intermediate BD levels provoked the most 

positive emotional responses. The least positive appreciation of the roadside scene 

without any vegetation beyond the planted tree was counterintuitive. This clear result 

did not support the idea on the negative perception of spontaneously grown vegetation 

as “messy” (Nassauer 1995) but indicated unexploited opportunities in enhancing 
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biological diversity in ubiquitous urban green spaces with a range of related ecosystem 

services (Säumel et al. 2015).  

x In a nutshell, our results thus point to a general positive attitude towards all UGI types. 

Especially forests were highly appreciated as this UGI type received the highest 

proportion of positive ratings of all UGI types at the European scale. As an important 

second insight, our results illustrate that biodiversity matters since in many cases, high 

level biodiversity was more appreciated than low level biodiversity in urban green 

spaces. 

 

Are there differences in the valuation of UGI types by inclusion of geographical, demographic, 
social and cultural variables?  

x Yes, there are, as all multivariate models showed a significant influence of the variable 

that describes the ULL city, which was a proxy for geographical variance at the European 

level. Thus, regional differences (the local context) matter at the European scale. Yet the 

question arises whether this can be attributed to the geographic differences between 

cities, to cultural differences between cities, to differences in provision with UGI between 

cities or to differences in types of UGI that are common in the ULL cities. Further analyses 

of the survey data and potentially other data sources such as environmental data (e.g. 

provision with green spaces per respondent that may be derived by the location of a 

respondent’s approximate home address) from the ULL cities may help to further answer 

this question. 

x Beside the ULL city, gender and gardening activity were identified as significant 

predictors of the valuation of some UGI types in several ULL cities and in the European-

scale analysis, e.g. with small effects for forest and wasteland: Persons that gardened 

valued the scenes higher than persons that did not garden. Also, female respondents 

assigned higher values than male respondents to the park and wasteland scenes. This 

was especially interesting as perceived safety is often discussed as an issue for the use of 

wastelands (Rupprecht and Byrne 2014). On the European scale, and differentiated for 

the BD levels, the higher valuations by female respondents throughout all ULL cities in 

the UGI type park seemed a general aspect in the sample (Fig. 41).  

x In general, persons that walked dogs regularly valued wasteland scenes less than other 

participants. This might be related to a higher need for accessibility of the vegetated 

areas outside of walking trails.  

x In the Edinburgh sample, several socio-demographic variables (i.e., gender, gardening 

activity and migration background) significantly impacted the valuation of BD levels 

within one UGI type, that is, wasteland. Thus, different socio-demographic groups in 

Edinburgh seemed to have a heterogeneous opinion regarding this UGI type. One idea 

might be that as such wasteland scenes are not very common within Edinburgh, people 

with migration backgrounds may be more used to such scenes, if their former (urban) 

home regions may have had more wasteland sites. In this regard, it would be interesting 

to go into more detail regarding time since migration to the ULL city as well as from 

which country a participant originated. Similarly, gardeners that may also have wild-

growing garden plots may be more adjusted to the wasteland series.  

x Conversely, no significant differences were found at all in the Ljubljana sample, which 

may be caused by the rather homogenous sample in this ULL city. 
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Are there differences in the perception of plant species richness, regarding UGI type and BD level? 
x Yes, differences in the perception of plant species richness existed, varying between UGI 

types and ULL city. As a general pattern, our results showed that the respondents in Bari 

underestimated the presented species richness of a stimulus, both across the BD levels as 

well as across the four UGI types. Similarly, a general pattern was determined for Berlin, 

where respondents generally overestimated the richness that was there truly, across all 

BD levels and for three of the four UGI series. One assumption could be the different 

provision of urban dwellers with urban green spaces in both cities, independently from 

the UGI types, and where people get in direct contact with nature.  

x The overestimation of the low biodiversity stimulus in the roadside series and the 

underestimation of the higher BD levels of the same series in Berlin, Edinburgh, Ljubljana 

and Malmö may point to the idea that for many people roadsides may just present a 

relatively confined range of species in general.  

 

Are there differences in the use of UGI types?  
x One “top” main activity was determined across the five ULL cities: many respondents 

used the range of the three UGI types in question (park, forest, wasteland) to take a walk. 

Thus, the results showed that urban green spaces play an important role for physical 

activity of urban populations independent from the geographical region within Europe 

and the UGI type accessed. This was an important finding given that most research so far 

has focussed on the link between physical activity and formal green spaces in specific 

localities (see e.g. Bull et al. 2010).  

x Between Bari (most southern ULL city) and Edinburgh (most northern ULL city) we 

detected a large difference between the proportions of persons who used UGI to relax. 

This may be due to the fact that there are hardly any forests in Bari, and so most urban 

dwellers use urban gardens and parks, in general, to relax, whereas residents in 

Edinburgh have a greater selection of UGI for relaxing.  

x Similarly, the sample displayed that more active uses, e.g. to exercise sports were 

conducted in Ljubljana’s forests. One reason may be found in the sample of this ULL city 

that is characterised by younger persons (mean age was 33 years). This may be backed 

up by the result that in Edinburgh, where the sample was characterised by older persons 

(mean age was 44 years), this activity was reported less often. For a detailed comparison 

between different age classes and activities, please see D3.2 in WP3.  

x A wide range of activities that may be performed in wastelands were acknowledged by a 

surprising number of respondents; about two thirds of all respondents regularly visited 

an urban wasteland. Additionally, people may in fact use wastelands even more 

frequently as they may not be aware of the area being an informal green space.  

x Our results also highlighted the potential of wastelands for nature oriented activities 

such as to watch specific wildlife (animals or plants; this was what many did there in our 

sample), especially because wastelands played a more prominent role for this activity 

than forests. The difference was that “watching wildlife” referred to specific species 

(answer category “watch specific animals/plants”) and thus, to specific hobbies such as 

birding, while “experiencing nature” (answer category “experience nature (like bird 

sounds, the wind, …)”) represented a more general interest or motivation and could be 

more related to relaxation activities. In general, a considerable part of the sample used 
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UGI to watch wildlife or to collect nature products and thus to experience biodiversity of 

UGI directly.  

x Urban green spaces, especially parks, were used to interact with other persons (meet 

friends, relatives etc.). This clearly supports the idea that urban parks enhance social 

cohesion by facilitating social activities. In the Bari sample, forests were more important 

for meeting other people than wastelands while the opposite applied to Berlin, Ljubljana 

and Malmö. For Bari, this might be explained as unlike Berlin, for example, wastelands 

are mainly characterised by being very barren, scattered with litter and found near peri-

urban areas or important roadways, not in highly urbanised areas where they may act as 

informal green spaces. Differently, residents in Bari may prefer forests to parks in the 

summer (and certainly to wastelands) given their greater shade and cooler microclimate.  

 

Integration of findings into other WP 
Taking these results as a basis to further disseminate the knowledge gained, e.g. on how people 

with different social and cultural backgrounds value and use different types of urban green 

spaces, we will be able to connect with the outcomes of other WP surveys. One example was 

already the integration of analyses and results regarding the health status of the field survey’s 

respondents in WP3’s D3.2. Another good opportunity will be the conceptualisation of further 

work in WP2, especially in face of D2.3, which will be submitted by month 46. The next project 

meeting (January 2016, in Ljubljana) will provide a good basis to engage with the ULLs and the 

other WPs, and also with all colleagues that work on other tasks in WP2. Discussions may 

include (i) to think about how to disseminate the knowledge to the locally relevant stakeholder 

(link to WP7 and ULL cities) and (ii) to integrate the results presented here in the future 

conceptualisation of BCD within the urban context (link to other tasks in WP2). Additionally, the 

linkages to the WP3 to 6 may there be elaborated, e.g. relating the valuation of different UGI 

types and BD levels to ecosystems services (see valuation question 2) or to the respondents’ role 

of nature, their main activities and social and cultural backgrounds to planning (WP5) and 

governance of UGI (WP6).  
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6 GENERAL CONCLUSIONS 

From the results presented in this D for three subsequent research levels, we are able to draw 

some first conclusions on  

x how BCD is considered in urban research studies that have been conducted so far in Europe, 

and which important knowledge gaps remain (research level 1, assessment of BCD via 

literature review);  

x how population characteristics and UGI components are related at an aggregated spatial 

level (research level 2, assessment of BCD via spatial analyses);  

x how different social and cultural groups perceive, value and interact with UGI components 

(biodiversity, UGI types; research level 3, assessment of BCD via field survey).  

 

Research level 1, the literature review, revealed that important areas of research are 

understudied in European cities. Up to now, most studies on the perception and valuation of 

urban nature focus on the ecosystem level. Especially at the species level, outcomes of 

perception and valuation studies vary widely, and the gene level is not studied at all. Also, a 

range of important socio-demographic and cultural characteristics of the population sample are 

not systematically included in most studies. First results thus clearly indicate unexploited 

opportunities in linking biological and cultural diversity in urban assessments. 

 

From research level 2, the spatial analyses, we conclude that urban green areas and forest areas 

are distributed differently in European cities. Whereas some European urban regions have 

rather few green spaces in the inner parts of their cities, other urban areas show a greater or 

more even distribution of the green spaces over the whole city area. The analyses also 

demonstrate that data on such a broad spatial scale are vastly inconsistent, making overarching 

spatial analyses still difficult. Socio-demographic data are comparatively up-to-date, while land 

cover data stem from 2006. Recent data would certainly provide a more realistic picture of the 

urban green areas actually present in European cities. For some cities provision with urban 

green may have increased since 2006, whereas for others urban green may have decreased. 

Therefore, once updated Urban Atlas data are available, maps will be redeveloped to reflect 

these new data.   

 

Research level 3, the field survey, specifically picked up on the outcomes of research level 1 and 

started to close knowledge gaps on the perception, valuation and use of biodiversity and UGI 

types at a more detailed level. The field survey was successfully performed in five ULL cities and 

allows us to analyse links between patterns of perception, valuation and use on the one hand and 

the socio-demographic and cultural backgrounds of the respondents on the other. In contrast to 

most other studies in this field, we were able (i) to include a wide range of socio-demographic 

variables (e.g. possible migration history of the respondents) in comparative analyses as well as 

a combination of these variables in multivariate analyses; (ii) to explicitly analyse the survey 

responses regarding different degrees of biological richness at the species level and (iii) compare 

general patterns and differences between UGI types, including formal (forests, parks) as well as 

informal green spaces (wastelands, streetscapes).  

 

Our results highlight that a wide range of urban dwellers explicitly stated that they value high BD 

levels, and also that medium (forest) and high (parks, wastelands, roadsides) BD levels are 

recognised to contribute to good living conditions in cities. We also determined with this 



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 77 

representative sample across European cities that a wide range of activities are conducted 

within the four UGI types studied, and some of these can be attributed to the biodiversity (e.g. 

plants, animals that are observed) found in the specific sites (e.g. forest and wasteland). 

Reflecting these outcomes especially with the ULL partners and within the ULL cities by Green 

Surge will disseminate the knowledge gained at a very practical level. The insights of this study 

can thus be integrated in the double helix approach of Green Surge and lead to a more 

sustainable, biodiversity-oriented and user-friendly design of urban green spaces.   
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9 APPENDIX  

Appendix 1: List of cities used in spatial analyses (research level 2). Grouping of cities in the 

European macro-geographical region is based on UN Composition of macro-geographical 

(continental) regions, geographical sub-regions, and selected economic and other groupings 

(http://unstats.un.org/unsd/methods/m49/m49regin.htm#europe). ULL cities are displayed in 

bold. 

 

Names Country Region Europe 

Wien AT Western Europe 

Graz AT Western Europe 

Linz AT Western Europe 

Salzburg AT Western Europe 

Innsbruck AT Western Europe 

Bruxelles / Brussel BE Western Europe 

Antwerpen BE Western Europe 

Gent BE Western Europe 

Charleroi BE Western Europe 

Liège BE Western Europe 

Brugge BE Western Europe 

Namur BE Western Europe 

Sofia BG Eastern Europe 

Plovdiv BG Eastern Europe 

Varna BG Eastern Europe 

Burgas BG Eastern Europe 

Pleven BG Eastern Europe 

Ruse BG Eastern Europe 

Vidin BG Eastern Europe 

Lefkosia CY Southern Europe 

Praha CZ Eastern Europe 

Brno CZ Eastern Europe 

Ostrava CZ Eastern Europe 

Plzen CZ Eastern Europe 

Ústí nad Labem CZ Eastern Europe 

Olomouc CZ Eastern Europe 

Liberec CZ Eastern Europe 

Ceské Budejovice CZ Eastern Europe 

Hradec Králové CZ Eastern Europe 

Pardubice CZ Eastern Europe 

Karlovy Vary CZ Eastern Europe 

Jihlava CZ Eastern Europe 

Berlin DE Western Europe 

Hamburg DE Western Europe 

München DE Western Europe 

Köln DE Western Europe 

Names Country Region Europe 

Frankfurt am Main DE Western Europe 

Essen DE Western Europe 

Stuttgart DE Western Europe 

Leipzig DE Western Europe 

Dresden DE Western Europe 

Düsseldorf DE Western Europe 

Hannover DE Western Europe 

Nürnberg DE Western Europe 

Wuppertal DE Western Europe 

Bielefeld DE Western Europe 

Halle an der Saale DE Western Europe 

Magdeburg DE Western Europe 

Wiesbaden DE Western Europe 

Göttingen DE Western Europe 

Darmstadt DE Western Europe 

Trier DE Western Europe 

Freiburg im Breisgau DE Western Europe 

Regensburg DE Western Europe 

Frankfurt (Oder) DE Western Europe 

Weimar DE Western Europe 

Schwerin DE Western Europe 

Erfurt DE Western Europe 

Augsburg DE Western Europe 

Bonn DE Western Europe 

Karlsruhe DE Western Europe 

Mönchengladbach DE Western Europe 

Mainz DE Western Europe 

Kiel DE Western Europe 

Saarbrücken DE Western Europe 

Koblenz DE Western Europe 

København DK Northern Europe 

Århus DK Northern Europe 

Odense DK Northern Europe 

Aalborg DK Northern Europe 

Tallinn EE Northern Europe 

Tartu EE Northern Europe 
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Names Country Region Europe 

Athina EL Southern Europe 

Thessaloniki EL Southern Europe 

Pátra EL Southern Europe 

Irakleio EL Southern Europe 

Larisa EL Southern Europe 

Volos EL Southern Europe 

Ioannina EL Southern Europe 

Kavala EL Southern Europe 

Kalamata EL Southern Europe 

Madrid ES Southern Europe 

Barcelona ES Southern Europe 

Valencia ES Southern Europe 

Sevilla ES Southern Europe 

Zaragoza ES Southern Europe 

Málaga ES Southern Europe 

Murcia ES Southern Europe 

Las Palmas ES Southern Europe 

Valladolid ES Southern Europe 

Palma de Mallorca ES Southern Europe 

Santiago de Compostela ES Southern Europe 

Vitoria/Gasteiz ES Southern Europe 

Oviedo ES Southern Europe 

Pamplona/Iruña ES Southern Europe 

Santander ES Southern Europe 

Toledo ES Southern Europe 

Badajoz ES Southern Europe 

Logroño ES Southern Europe 

Bilbao ES Southern Europe 

Córdoba ES Southern Europe 

Alicante/Alacant ES Southern Europe 

Vigo ES Southern Europe 

Gijón ES Southern Europe 

Santa Cruz de Tenerife ES Southern Europe 

Helsinki / Helsingfors FI Northern Europe 

Tampere / Tammerfors FI Northern Europe 

Turku / Åbo FI Northern Europe 

Oulu / Uleåborg FI Northern Europe 

Paris FR Western Europe 

Lyon FR Western Europe 

Toulouse FR Western Europe 

Strasbourg FR Western Europe 

Bordeaux FR Western Europe 

Nantes FR Western Europe 

Names Country Region Europe 

Lille FR Western Europe 

Montpellier FR Western Europe 

Saint-Etienne FR Western Europe 

Le Havre FR Western Europe 

Amiens FR Western Europe 

Rouen FR Western Europe 

Nancy FR Western Europe 

Metz FR Western Europe 

Reims FR Western Europe 

Dijon FR Western Europe 

Poitiers FR Western Europe 

Clermont-Ferrand FR Western Europe 

Caen FR Western Europe 

Limoges FR Western Europe 

Besançon FR Western Europe 

Grenoble FR Western Europe 

Ajaccio FR Western Europe 

Toulon FR Western Europe 

Tours FR Western Europe 

Aix-en-Provence FR Western Europe 

Marseille FR Western Europe 

Nice FR Western Europe 

Lens - Liévin FR Western Europe 

Budapest HU Eastern Europe 

Miskolc HU Eastern Europe 

Nyíregyháza HU Eastern Europe 

Pécs HU Eastern Europe 

Debrecen HU Eastern Europe 

Szeged HU Eastern Europe 

Gyõr HU Eastern Europe 

Kecskemét HU Eastern Europe 

Székesfehérvár HU Eastern Europe 

Dublin IE Northern Europe 

Cork IE Northern Europe 

Limerick IE Northern Europe 

Galway IE Northern Europe 

Waterford IE Northern Europe 

Roma IT Southern Europe 

Milano IT Southern Europe 

Napoli IT Southern Europe 

Torino IT Southern Europe 

Palermo IT Southern Europe 

Genova IT Southern Europe 
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Names Country Region Europe 

Firenze IT Southern Europe 

Bari IT Southern Europe 

Bologna IT Southern Europe 

Catania IT Southern Europe 

Venezia IT Southern Europe 

Verona IT Southern Europe 

Cremona IT Southern Europe 

Trento IT Southern Europe 

Trieste IT Southern Europe 

Perugia IT Southern Europe 

Ancona IT Southern Europe 

l'Aquila IT Southern Europe 

Pescara IT Southern Europe 

Campobasso IT Southern Europe 

Caserta IT Southern Europe 

Taranto IT Southern Europe 

Potenza IT Southern Europe 

Catanzaro IT Southern Europe 

Reggio di Calabria IT Southern Europe 

Sassari IT Southern Europe 

Cagliari IT Southern Europe 

Padova IT Southern Europe 

Brescia IT Southern Europe 

Modena IT Southern Europe 

Foggia IT Southern Europe 

Salerno IT Southern Europe 

Vilnius LT Northern Europe 

Kaunas LT Northern Europe 

Panevezys LT Northern Europe 

Luxembourg LU Western Europe 

Riga LV Northern Europe 

Liepaja LV Northern Europe 

Valletta MT Southern Europe 

Gozo MT Southern Europe 

's-Gravenhage NL Western Europe 

Amsterdam NL Western Europe 

Rotterdam NL Western Europe 

Utrecht NL Western Europe 

Eindhoven NL Western Europe 

Tilburg NL Western Europe 

Groningen NL Western Europe 

Enschede NL Western Europe 

Arnhem NL Western Europe 

Names Country Region Europe 

Heerlen NL Western Europe 

Breda NL Western Europe 

Nijmegen NL Western Europe 

Apeldoorn NL Western Europe 

Leeuwarden NL Western Europe 

Warszawa PL Eastern Europe 

Lódz PL Eastern Europe 

Kraków PL Eastern Europe 

Wroclaw PL Eastern Europe 

Poznan PL Eastern Europe 

Gdansk PL Eastern Europe 

Szczecin PL Eastern Europe 

Bydgoszcz PL Eastern Europe 

Lublin PL Eastern Europe 

Katowice PL Eastern Europe 

Bialystok PL Eastern Europe 

Kielce PL Eastern Europe 

Torun PL Eastern Europe 

Olsztyn PL Eastern Europe 

Rzeszów PL Eastern Europe 

Opole PL Eastern Europe 

Gorzów Wielkopolski PL Eastern Europe 

Zielona Góra PL Eastern Europe 

Jelenia Góra PL Eastern Europe 

Nowy Sacz PL Eastern Europe 

Suwalki PL Eastern Europe 

Konin PL Eastern Europe 

Czestochowa PL Eastern Europe 

Radom PL Eastern Europe 

Plock PL Eastern Europe 

Kalisz PL Eastern Europe 

Koszalin PL Eastern Europe 

Lisboa PT Southern Europe 

Porto PT Southern Europe 

Braga PT Southern Europe 

Funchal PT Southern Europe 

Coimbra PT Southern Europe 

Setúbal PT Southern Europe 

Ponta Delgada PT Southern Europe 

Aveiro PT Southern Europe 

Faro PT Southern Europe 

Bucuresti RO Eastern Europe 

Cluj-Napoca RO Eastern Europe 
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Names Country Region Europe 

Timisoara RO Eastern Europe 

Craiova RO Eastern Europe 

Braila RO Eastern Europe 

Oradea RO Eastern Europe 

Bacau RO Eastern Europe 

Arad RO Eastern Europe 

Sibiu RO Eastern Europe 

Târgu Mures RO Eastern Europe 

Piatra Neamt RO Eastern Europe 

Calarasi RO Eastern Europe 

Giurgiu RO Eastern Europe 

Alba Iulia RO Eastern Europe 

Stockholm SE Northern Europe 

Göteborg SE Northern Europe 

Malmö SE Northern Europe 

Jönköping SE Northern Europe 

Umeå SE Northern Europe 

Uppsala SE Northern Europe 

Linköping SE Northern Europe 

Örebro SE Northern Europe 

Ljubljana SI Southern Europe 

Maribor SI Southern Europe 

Bratislava SK Eastern Europe 

Kosice SK Eastern Europe 

Banská Bystrica SK Eastern Europe 

Nitra SK Eastern Europe 

Presov SK Eastern Europe 

Zilina SK Eastern Europe 

Names Country Region Europe 

Trnava SK Eastern Europe 

Trencín SK Eastern Europe 

London (Ballungsraum) UK Northern Europe 

West Midlands urban area UK Northern Europe 

Glasgow UK Northern Europe 

Liverpool UK Northern Europe 

Edinburgh UK Northern Europe 

Manchester UK Northern Europe 

Cardiff UK Northern Europe 

Sheffield UK Northern Europe 

Bristol UK Northern Europe 

Belfast UK Northern Europe 

Newcastle upon Tyne UK Northern Europe 

Leicester UK Northern Europe 

Derry UK Northern Europe 

Aberdeen UK Northern Europe 

Cambridge UK Northern Europe 

Exeter UK Northern Europe 

Lincoln UK Northern Europe 

Wrexham UK Northern Europe 

Portsmouth UK Northern Europe 

Worcester UK Northern Europe 

Coventry UK Northern Europe 

Kingston-upon-Hull UK Northern Europe 

Stoke-on-trent UK Northern Europe 

Wolverhampton UK Northern Europe 

Nottingham UK Northern Europe 

 
 

 

  



 

 

INTERACTION OF BIOLOGICAL AND CULTURAL DIVERSITY OF URBAN GREEN SPACES Ȉ WP2 Ȉ Page 90 

Appendix 2: Instructions for questionnaire translation 
 

  



 
 

 

 

 

 
INSTRUCTIONS  

FOR QUESTIONNAIRE  

TRANSLATION 
   
  For work package WP2  field study (task 2.2.2) 

   
   
   

   

   

  Compiled by Technische Universität Berlin (TUB) 
I. Kowarik, L.K. Fischer, J. Honold, A. Botzat, D. Brinkmeyer, J. Marder 
 

  February, 2015 



 
 

 

1 BASIC INFORMATION 

1.1 Study design  
Starting in May 2015, a field study will be conducted in each ULL city to investigate whether dif-
ferent levels of biodiversity affect human perception, valuation of, and interaction with four 
types of urban green infrastructure (UGI). Different population groups in each city are to be in-
volved to allow for socio-economic and intercultural comparisons. For example, these popula-
tions will include various age groups, people from different educational backgrounds and socio-
economic status, with or without migration backgrounds and from different interest groups.  
 
The field study comprises a questionnaire and photographic stimuli. 
 

1.2 Aim of translation 
The aim of the translation is to obtain questionnaire versions that are linguistically equivalent 
and cross-culturally appropriate: A difference in scores between groups (e.g., average degree of 
valuation of a specific UGI type) should only be attributed to inter-cultural differences, and not to 
differences in how the English survey was adapted to another language/to another ULL.  
 
Therefore, the translation of the original English questionnaire into other languages requires a 
careful procedure that should be highly comparable between all five ULLs.  
 
Please stick close to the following recommendations and guidelines on how to accomplish the 
translation process. In case there are any questions, do not hesitate to contact us at any time! 
 

1.3 Suggested schedule for translation 
x Compile a translation team following the instructions below in your ULL until March 01 
x Translate the questionnaire following this manual into your ULLs’ language until March 15 
x Translate recruitment materials (flyers, posters, …) in your ULLs’ language between March 

16 and 22. We will provide you with these materials soon after we send the questionnaire 
for translation.  

x Send all translations to the Berlin team so that an online version can be prepared according-
ly. Preparing all online versions will take several weeks.  

 



 
 

 

2 PREPARING THE TRANSLATION PROCESS 

 
2.1 Compile a translation team 

Please compile a translation team consisting of: 

x At least one member from your team familiar with the project aims who will also coordi-
nate your team and be contact person for us 

x Two bilingual translators for your ULL language (English and target language experts)  
x If possible, one person with a training in the development of questionnaires (background in 

Psychology or related fields in social science) 

Regarding the bilingual translators, it is very important that they are experts in both languages. 
The financial resources for honorariums must be provided from your work group or university.   
 
Make sure to reserve enough time and appoint your team meetings early so that you will be able 
to submit the final language versions by March 15, 2015. 
 

2.2 First, review the questionnaire regarding appropriateness in your cultural context 
As the responsible member from your team, read the English questionnaire and critically evalu-
ate all questions and instructions regarding your own cultural context: Do you find any of the 
questions inappropriate to ask in your cultural context? Do you feel that any of the questions 
may be relevant to ask in Berlin, but less so in your local area? Or are some examples given in 
addition to a more general question not very obvious to groups of your cultural context, respec-
tively are important examples missing (e.g., see answer categories to the question “What do you 
do most often when visiting a park?”)? If any of these aspects apply, please contact us for a dis-
cussion. If not, and you consider all questions and instructions appropriate for your cultural con-
text, start with the translation! 
 
 



 
 

 

3 HOW TO CONDUCT THE TRANSLATION 

3.1 First step: Forward translation 
Translate the questionnaire from English into your target language using the layout we provided. 
This should be done in a small team that consists of one of the two bilingual translators (not 
both!), your responsible GREEN SURGE team member and, if possible, a person with a training in 
the development of questionnaires.  
 
In general, translate all instructions, explanations and questions/statements as literal as possi-
ble, but as free as necessary!   
 
Æ As literal as possible means that the exact semantic meanings must not be changed. This is also 
important when choosing a translation for simple terms such as the valuation questions: For 
example, when you’ve translated the question “How do you like this [meadow in a park]...”, criti-
cally make sure your translation would not correspond more to similar statements such as “how 
much do you like this [meadow in a park]...”, or “how beautiful do you find this [meadow in a 
park]…”.  
 
Æ As free as necessary means that your translation should be well understandable and sound 
natural. None of the sentences should sound awkward or stilted because you translated too lit-
eral! 
 
Pay also close attention to the following aspects:  

x In case you are unsure about the exact meaning of a word or sentence, please contact TUB 
for a brief explanation or discussion 

x Choose easy language and avoid technical terms 
x Question whether all the terms and expressions you have chosen are appropriate in all in-

tended population groups (and especially so, for the elderly or people with low education) 
x Pay close attention to use consistent terms throughout the survey (do not translate the 

same English term with two different words in different sections) 
x Be aware of “false friends”: The bilingual translator should critically rethink whether literal-

ly translated terms have the same meaning/intensity degree/etc. in English and the target 
language  

x In order to translate the verbal anchors of rating scales (i.e., the verbal descriptions of each 
point on scales from 1 to 5 or 1 to 7, such as “do not agree at all” … “very much agree”), the 
team member with training in the development of questionnaires may research whether 
specific verbal anchors in the respective language have been tested for equidistance (i.e., 
tested that the perceived distances between each scale point are the same). Such empirical-
ly tested verbal anchors should be preferred to free translations of the English version, as 
they can be assumed to be metrically scaled.  

 
 



 
 

 

3.2 Second step: Backward translation 
Once the translated version of the questionnaire in your target language is accomplished, pass it 
to another independent bilingual translator (or another team similar to the team in the first 
step) without any comments. It is very important that this person or team has never seen the 
original English version of the questionnaire and did not participate in the forward translation 
(step 1)! Also, anybody from your GREEN SURGE team who received the English survey draft for 
feedback from TUB in December 2014 should not be a back-translator in this second step.  
Let this person or team back-translate the entire questionnaire into English as literal as pos-
sible. 
 

3.3 Third step: Comparing the original and the back-translated English versions & revisions 
When the back-translated version of the questionnaire is accomplished, please compare this 
version with the original English version and send your comparisons (differences 
marked/highlighted) to us. Discuss all non-corresponding translations in your entire team, in-
cluding all persons involved in the forward and backward translation. If changes in the version of 
the target language seem appropriate, please document all of these changes and briefly provide 
reasons for the changes made. This documentation may be important for validation purposes 
when results from the study are compared inter-culturally. 
 

3.4 Fourth step: Pre-test your questionnaire versions  
After the translation process in your team, a final check will test for potential misunderstandings 
or difficulties in the target populations. This is recommendable because your team most likely 
consists of academics, and sometimes it is hard for “us academics” to foresee any communica-
tional problems with non-academic groups even if we try hard to use easy language. Test your 
survey with few people (e.g., one senior, one with low education level and one who grew up with 
a different language) in a setting where your responsible GREEN SURGE team member is pre-
sent. Ask the test person to name anything that is not completely clear, especially regarding the 
meaning of words, entire questions, and instructions. 
If any problems come up, consult us and/or your translation team for potentially necessary 
changes in the questionnaire.  
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Appendix 3: Manual on photo material and combined vegetation survey for work package WP2 

field study (task 2.2.2) 

 

  



MANUAL 1

MANUAL

ŽŶ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ĂŶĚ�ĐŽŵďŝŶĞĚ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�
ĨŽƌ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�tWϮ�ĮĞůĚ�ƐƚƵĚǇ�;ƚĂƐŬ�Ϯ͘Ϯ͘ϮͿ

CONTENT

Field study biocultural diversity: The concept

/ŶƐƚƌƵĐƟŽŶƐ�ĨŽƌ�ĮĞůĚ�ǁŽƌŬ
h'/�ƚǇƉĞ͗�ƉĂƌŬ�ŵĞĂĚŽǁ
h'/�ƚǇƉĞ͗�ǁĂƐƚĞůĂŶĚ�ƐŝƚĞ
h'/�ƚǇƉĞ͗�ĨŽƌĞƐƚ
h'/�ƚǇƉĞ͗�ƌŽĂĚƐŝĚĞ�ǀĞŐĞƚĂƟŽŶ
�ĚĚŝƟŽŶĂů�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĞůĞŵĞŶƚƐ�ĂŶĚ�ĐƵĞƐ�ŽĨ�ĐĂƌĞ
�ůƚĞƌŶĂƟǀĞƐ�ƚŽ�ƚŚĞ�ƐĂŵƉůĞ�ƉŝĐƚƵƌĞƐ�

^ƚĂŶĚĂƌĚ�ĨŽƌŵ�ĨŽƌ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ

�ŽŵƉŝůĞĚ�ďǇ�

Technische Universität Berlin (TUB)
I. Kowarik, L.K. Fischer, J. Honold, J. Marder, D. Brinkmeyer, A. Botzat

Version: June 11, 2014
�ŽŶƚĂĐƚ͗�ůĞŽŶŝĞ͘ĮƐĐŚĞƌΛƚƵͲďĞƌůŝŶ͘ĚĞ



MANUAL 2

&/�>��^dh�z��/K�h>dhZ�>��/s�Z^/dz�ΈtWϮ�and ULLƐ�ʹ�ƚĂƐŬ�Ϯ͘Ϯ͘ϮͿ
The concept

<ĞǇ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƟŽŶƐ
�Ɛ�ƉĂƌƚ�ŽĨ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�tWϮ�Ă�ĮĞůĚ�ƐƚƵĚǇ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�Ăůů�ϱ�hƌďĂŶ�>ĞĂƌŶŝŶŐ�>Ăď�;h>>Ϳ�ĐŝƟĞƐ�ƚŽ�Įůů�ƚŚĞ�ĞǆŝƐƟŶŐ�
ŬŶŽǁůĞĚŐĞ�ŐĂƉ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ƌŽůĞ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝŶ�ƚŚĞ�ƉĞƌĐĞƉƟŽŶ͕�ǀĂůƵĂƟŽŶ�ŽĨ͕ �ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�
ŽĨ�ƵƌďĂŶ�ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;h'/Ϳ͘�dŚĞ�ĨŽůůŽǁŝŶŐ�ŬĞǇ�ƋƵĞƐƟŽŶƐ�ǁŝůů�ďĞ�ĂĚĚƌĞƐƐĞĚ͗��

�ŽĞƐ�ǀĂƌǇŝŶŐ�ƐƉĞĐŝĞƐ�ƌŝĐŚŶĞƐƐ�ĂīĞĐƚ�ŚƵŵĂŶ�ƉĞƌĐĞƉƟŽŶ͕�ǀĂůƵĂƟŽŶ�ŽĨ͕�ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ŐƌĞĞŶƐƉĂĐĞƐ�͙
(a)�͙�ĂŵŽŶŐ�ǀĂƌŝŽƵƐ�ŚƵŵĂŶ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ͍
(b) ͙�ďĞƚǁĞĞŶ�h'/�ƚǇƉĞƐ͍
(c) ͙�ďĞƚǁĞĞŶ�h>>�ĐŝƟĞƐ͍

dŽ�ĂŶƐǁĞƌ�ƚŚĞƐĞ�ƋƵĞƐƟŽŶƐ͕�ŝŶ�ĞĂĐŚ�h>>�ĐŝƚǇ�ǁĞ�ǁŝůů�ĐŽŶĚƵĐƚ�Ă�ƐƵƌǀĞǇ�;ĞǆͲƐŝƚƵ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƚƵĚǇͿ�ĂŵŽŶŐ�ƌĞƐƉŽŶͲ
ĚĞŶƚƐ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ŚƵŵĂŶ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ�ŽŶ�ƚŚĞŝƌ�ƉĞƌĐĞƉƟŽŶ�ĂŶĚ�ǀĂůƵĂƟŽŶ�ŽĨ͕ �ĂŶĚ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ĚŝīĞƌͲ
ĞŶƚ�ƚǇƉĞƐ�ŽĨ�h'/͕�ǁŚĞƌĞďǇ�ĞĂĐŚ�h'/�ƚǇƉĞ�ǁŝůů�ŝŶĐůƵĚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ͘

^ƚƵĚǇ�ĚĞƐŝŐŶ
&ŝĞůĚ�ƐƵƌǀĞǇƐ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�ĞĂĐŚ�h>>�ĐŝƚǇ�ƚŽ�ŝŶǀĞƐƟŐĂƚĞ�ǁŚĞƚŚĞƌ�ĚŝīĞƌĞŶƚ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ůĞŌ�ŐƌĂƉŚͿ�
ĂīĞĐƚ�ŚƵŵĂŶ�ƉĞƌĐĞƉƟŽŶ͕�ǀĂůƵĂƟŽŶ�ŽĨ͕ �ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ĨŽƵƌ�ƚǇƉĞƐ�ŽĨ�h'/͘��ŝīĞƌĞŶƚ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ�ŝŶ�ĞĂĐŚ�ĐŝƚǇ�
ǁŝůů�ďĞ�ŝŶǀŽůǀĞĚ�ƚŽ�ĂůůŽǁ�ĨŽƌ�ŝŶƚĞƌĐƵůƚƵƌĂů�ĂŶĚ�ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ�ĐŽŵƉĂƌŝƐŽŶƐ͘�DŽƌĞŽǀĞƌ͕ �ǀĞŐĞƚĂƟŽŶ�ǁŝůů�ďĞ�ĂƐƐĞƐƐĞĚ�ŝŶ�
ĨŽƵƌ�h'/�ƚǇƉĞƐ�;ĨŽƌĞƐƚ͕�ƉĂƌŬ͕�ǁĂƐƚĞůĂŶĚ͕�ƌŽĂĚƐŝĚĞͿ�Ăƚ�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ�;ůŽǁ͕�ŵĞĚŝƵŵ͕�ŚŝŐŚͿ�ŝŶ�ŽƌĚĞƌ�ƚŽ�ĂĐĐŽƵŶƚ�
ĨŽƌ�ǀĂƌŝĂƟŽŶƐ�ŝŶ�ďŝŽĚŝǀĞƌƐŝƚǇ�ǁŝƚŚ�ŵƵĐŚ�ĚĞƚĂŝů�;ƌŝŐŚƚ�ŐƌĂƉŚͿ͘�dŚĞ�ĮĞůĚ�ƐƵƌǀĞǇ�ǁŝůů�ĐŽŵƉƌŝƐĞ�Ă�ƋƵĞƐƟŽŶŶĂŝƌĞ�ĂŶĚ�ƉŚŽƚŽͲ
ŐƌĂƉŚŝĐ�ƐƟŵƵůŝ͘�
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Berlin

Ljubljana

DĂůŵƂ

Edinburgh

Bari

�ƵƌŽƉĞĂŶ�ĐŝƟĞƐ

WŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ

'ĞŶĞƌĂƟŽŶ�ŽĨ�ƐƟŵƵůŝ
&Žƌ�ƚŚĞ�ŐĞŶĞƌĂƟŽŶ�ŽĨ�ƐƟŵƵůŝͶƉŝĐƚƵƌĞƐ�ƌĞƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĨŽƌ�ĞĂĐŚ�h'/�ƚǇƉĞ�ƚŚĂƚ�ǁŝůů�ďĞ�
ƐŚŽǁŶ�ƚŽ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚƐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ƐƚƵĚǇ�ŶĞǆƚ�ǇĞĂƌͶǁĞ�ŶĞĞĚ�ƚǁŽ�ƚǇƉĞƐ�ŽĨ�ƉŝĐƚƵƌĞƐ͗�

(a) A standard ƉŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞ�ĨŽƌ�ĞĂĐŚ�h'/�ƚǇƉĞ͘�dŚĞ�ĨƌĂŵĞƐ�ƐŚŽǁ�Ă�ƚǇƉŝĐĂů�ƐĞƫŶŐ�ĨŽƌ�ĞĂĐŚ�ĐŝƚǇ�;Ğ͘Ő͕͘�ƵƌďĂŶ�
ďĂĐŬŐƌŽƵŶĚͿ�ĂŶĚ�Ă�ƌĞĐŽŐŶŝƐĂďůĞ�h'/�ƚǇƉĞ�;ĨŽƌĞƐƚ͕�ƉĂƌŬ͕�ǁĂƐƚĞůĂŶĚ͕�ƌŽĂĚƐŝĚĞͿ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞͲ�ĂŶĚ�ďĂĐŬŐƌŽƵŶĚ͘�
tŚĞŶ�ƚĂŬŝŶŐ�ƚŚĞ�ƉŝĐƚƵƌĞƐ�ĨŽƌ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞƐ͕�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ�ŝƐ�ŽĨ�ŶŽ�ŝŵƉŽƌƚĂŶĐĞ�ĂƐ�ŝƚ�ǁŝůů�ďĞ�
ƌĞƉůĂĐĞĚ�ďǇ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ͘�
(b) Three standard ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ�ƉĞƌ�h'/�ƚǇƉĞ�ǁŝůů�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ůŽǁ͕�ŵĞĚŝƵŵ͕�
ŚŝŐŚͿ͘��Ǉ�ƉŚŽƚŽ�ƌĞƚŽƵĐŚŝŶŐ�ƚŚĞƐĞ�ĮůůŝŶŐƐ�ǁŝůů�ďĞ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶƚŽ�ƚŚĞ�h'/�ĨƌĂŵĞƐ�ƌĞƐƵůƟŶŐ�ŝŶ�ϭϮ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ƐƟŵƵůŝ�
ĨŽƌ�ƚŚĞ�ĨŽƵƌ�h'/Ɛ�;ĞǆĂŵƉůĞ�ŶĞǆƚ�ƉĂŐĞͿ͘�dŚĞ�ĮůůŝŶŐƐ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ƚǇƉŝĐĂů�ƐƵŵŵĞƌ�ĂƐƉĞĐƚ�ŽĨ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ͘�

,Žǁ�ƚŽ�ƚĂŬĞ�ƐƵŝƚĂďůĞ�ƉŝĐƚƵƌĞƐ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĂƐ�ĨƌĂŵĞƐ�ĂŶĚ�ĮůůŝŶŐƐ�ǁŝůů�ďĞ�ĞǆƉůĂŝŶĞĚ�ǁŝƚŚ�ŵƵĐŚ�ĚĞƚĂŝů�ďĞůŽǁ͘



MANUAL 3

WŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞ�ĨŽƌ�ƉĂƌŬ�ŵĞĂĚŽǁ�ŝŶ��ĞƌůŝŶ dŚĞ�ĂƌĞĂ�ŵĂƌŬĞĚ�ŝŶ�ďůƵĞ�ǁŝůů�ďĞ�ƌĞƉůĂĐĞĚ�ďǇ�ƚŚĞ�ĚŝīĞƌĞŶƚ�
ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ͘�

Example

,ŝŐŚ�ďŝŽĚŝǀĞƌƐŝƚǇ

dŚĞ�ĚŝīĞƌĞŶƚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ�ŽĨ�ƚŚĞ�ĮůůŝŶŐƐ�ǁŝůů�ďĞ�ŝŶƐĞƌƚĞĚ�
ďǇ�ƌĞƚŽƵĐŚŝŶŐ͘�dŚĞ�ĮůůŝŶŐƐ�ǁŝůů�ďĞ�ƌĞƉůŝĐĂƚĞĚ�ƚŽ�Įůů�ŝŶ�ƚŚĞ�ǁŚŽůĞ�
ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͘�ZĞƐƵůƚ͗�ϯ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ƐƟŵƵůŝ�ƉĞƌ�h'/�
type. 

>Žǁ�ďŝŽĚŝǀĞƌƐŝƚǇ

DĞĚŝƵŵ�ďŝŽĚŝǀĞƌƐŝƚǇ

/ŵƉůĞŵĞŶƚĂƟŽŶ
dŽ�ŝŵƉůĞŵĞŶƚ�ƚŚĞ�ĮĞůĚ�ƐƚƵĚǇ�ǁĞ�;ƚŚĞ�dh��ƚĞĂŵͿ�ǁŝůů�ƉƌŽǀŝĚĞ�ŐĞŶĞƌĂů�ŝŶƐƚƌƵĐƟŽŶƐ͕�ĐŽŽƌĚŝŶĂƚĞ�ĚĂƚĂ�ĐŽůůĞĐƟŽŶ�ĂŶĚ�
ĂŶĂůǇƐĞƐ͕�ĐŽŶĚƵĐƚ�Ă�ƉƌĞͲƚĞƐƚ�ŝŶ��ĞƌůŝŶ�;ƚĞƐƚ�ŝŶƚĞƌǀŝĞǁƐͿ�ĂŶĚ�ĂůƐŽ�ƉƌĞƉĂƌĞ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĂŶĚ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ƐƟŵƵůŝ�
ĨŽƌ�ĞĂĐŚ�h>>�ĐŝƚǇ͘�^Ɵůů͕�ǁĞ�ŶĞĞĚ�ǇŽƵƌ�ŚĞůƉ�ĂŶĚ�ƚŚĂƚ�ŽĨ�ƚŚĞ�h>>Ɛ�ŝŶ�ƚŚĞ�ŶĞǆƚ�ĨĞǁ�ŵŽŶƚŚƐ�ƚŽ�ĐŽůůĞĐƚ�ĐŽŵƉĂƌĂďůĞ�ƉŚŽƚŽ�
ŵĂƚĞƌŝĂů͕�ĚŽ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇƐ͕�ĂŶĚ�ŝŶ�ϮϬϭϱ�ƉĞƌĨŽƌŵ�ƚŚĞ�ĮĞůĚ�ƐƚƵĚǇ�ŝŶ�ǇŽƵƌ�ĐŝƚǇ.

dh��ĞƌůŝŶ
ϮϬϭϰ͗�ĚŽ�ƉƌĞͲƚĞƐƚ͕�ƌĞǀŝƐĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ͕�ƉƌĞƉĂƌĞ�ƐƟŵƵůŝ�
ϮϬϭϱ͗�ƉĞƌĨŽƌŵ�ĮĞůĚ�ƐƚƵĚǇ͕ �ĂŶĂůǇƐĞ�ĚĂƚĂ͕�ƉƌĞƉĂƌĞ�ũŽŝŶƚ�
discussion & report

KƚŚĞƌ�h>>�ĐŝƟĞƐ�;�Ăƌŝ͕��ĚŝŶďƵƌŐŚ͕�>ũƵďůũĂŶĂ͕�DĂůŵƂͿ
ϮϬϭϰ͗�ƚĂŬĞ�ƉŝĐƚƵƌĞƐ͕�ĚŽ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇƐ�;ĨŽůůŽǁŝŶŐ�
ŵĂŶƵĂůͿ
ϮϬϭϱ͗�ƚƌĂŶƐůĂƚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ͕�ƉĞƌĨŽƌŵ�ĮĞůĚ�ƐƚƵĚǇ
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INSTRUCTIONS�&KZ�&/�>��tKZ<
'ĞŶĞƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŚŽǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ƚŚĂƚ�ǁŝůů�ďĞ�ƵƐĞĚ�ĨŽƌ�ƚŚĞ�tWϮ�ĮĞůĚ�ƐƚƵĚǇ

dŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ĮĞůĚ�ƐƚƵĚǇ�ǁŝƚŚŝŶ�tWϮ�ŝŶǀŽůǀĞƐ�ƚǁŽ�ƐƚĞƉƐ͗�&ŝƌƐƚ͕�ǁĞ�ĂƐŬ�ǇŽƵ�ƚŽ�ĐŽůůĞĐƚ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ĂŶĚ�
ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ǀĞŐĞƚĂƟŽŶ�ĚĂƚĂ�ŝŶ�Ăůů�h>>�ĐŝƟĞƐ�ŝŶ�ƐƵŵŵĞƌ�ϮϬϭϰ͘�dŚŝƐ�ŵĂƚĞƌŝĂů�ǁŝůů�ďĞ�ƵƐĞĚ�ďǇ�ƵƐ͕�ƚŚĞ�dh��ƚŽ�ƉƌĞƉĂƌĞ�
ƚŚĞ�ĮĞůĚ�ƐƚƵĚǇ�;ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƚƵĚǇ�ŽŶ�ƉĞƌĐĞƉƟŽŶ͕�ƉƌĞĨĞƌĞŶĐĞ�ŽĨ�ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ�ŽĨ�ƵƌďĂŶ�
ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�;h'/Ϳ͕�ďĂƐĞĚ�ŽŶ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ƐƟŵƵůŝͿ�ƚŚĂƚ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�Ăůů�h>>�ĐŝƟĞƐ�ŝŶ�ϮϬϭϱ͘�

zŽƵƌ�ƉƌĞƉĂƌĂƟŽŶĂů�ĮĞůĚ�ǁŽƌŬ�ŝŶ�ϮϬϭϰ�ŝƐ�ĚŝǀŝĚĞĚ�ŝŶ�ϯ�ƚĂƐŬƐ͗�
ϭͿ��ŽůůĞĐƚ�ĚŝŐŝƚĂů�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ŝŶ�ϰ�h'/Ɛ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ĨƌĂŵĞƐ
ϮͿ��ŽůůĞĐƚ�ĚŝŐŝƚĂů�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ŝŶ�ϰ�h'/Ɛ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ĮůůŝŶŐƐ
3) Do the ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƚŽ�ĐŽůůĞĐƚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĚĂƚĂ�ƚŽ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ĮůůŝŶŐƐ

dŽ�ĂĐŚŝĞǀĞ�Ă�ŚŝŐŚ�ĚĞŐƌĞĞ�ŽĨ�ĐŽŵƉĂƌĂďŝůŝƚǇ͕ �ƉůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ŐƵŝĚĞůŝŶĞƐ�ǁĞ�ƉƌĞƉĂƌĞĚ�ŝŶ�ƚŚŝƐ�ŵĂŶƵĂů͘�
WůĞĂƐĞ�ĚŽŶ͚ƚ�ŚĞƐŝƚĂƚĞ�ƚŽ�ĐŽŶƚĂĐƚ�ƚŚĞ��ĞƌůŝŶ�ƚĞĂŵ�ƐŚŽƵůĚ�ǇŽƵ�ŚĂǀĞ�ĨƵƌƚŚĞƌ�ƋƵĞƐƟŽŶƐ�;>ĞŽŶŝĞ͘&ŝƐĐŚĞƌΛdhͲ�ĞƌůŝŶ͘ĚĞͿ͘�

Generally, please refer to these guidelines for �«ÊÊÝ®Ä¦���Ý�ãã®Ä¦�for taking the pictures as much as possible:
�ŚŽŽƐĞ�ƐĞƫŶŐƐ�ǁŝƚŚ
ͻ� >Žǁ�ƚŽƉŽŐƌĂƉŚŝĐ�ǀĂƌŝĂƟŽŶ�;ŶŽ�ŚŝůůƐ�Žƌ�ďƵŵďƐ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ĂŶĚ�ŵŝĚĚůĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞͿ
ͻ� ��ƐƚƌĂŝŐŚƚ�ŚŽƌŝǌŽŶ�ůŝŶĞ�ĨŽƌ�ĞĂƐǇ�ƌĞƚŽƵĐŚŝŶŐ�ĂŶĚ�ĐŽŵƉĂƌĂďŝůŝƚǇ
ͻ� hƌďĂŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝŶ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ͕�ǁŚŝĐŚ�ƐŚŽƵůĚ�ďĞ�ŶĞƵƚƌĂů�ƐƵĐŚ�ĂƐ�ŵŝĚĚůĞͲĐůĂƐƐ�ŚŽƵƐŝŶŐ

�ŚŽŽƐĞ�ĚĂǇƐ�ĂŶĚ�ƟŵĞƐ�ŽĨ�ƚŚĞ�ĚĂǇ�ǁŝƚŚ
ͻ� >ŝƩůĞ�ǁŝŶĚ
ͻ� �ŽŶƐƚĂŶƚ�ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�;ĂǀŽŝĚ�ĚƌĂŵĂƟĐ�ƐĐĞŶĞƌǇ�ƐƵĐŚ�ĂƐ�ƐƚŽƌŵĨƌŽŶƚ�ƐŬŝĞƐͿ
ͻ� �ŽŶƐƚĂŶƚ�ůŝŐŚƚ�ĐŽŶĚŝƟŽŶƐ�;ƉƌĞĨĞƌ�ƐůŝŐŚƚůǇ�ĐůŽƵĚĞĚ�ƐŬŝĞƐ�ǁŝƚŚŽƵƚ�ƐƚƌŽŶŐůǇ�ƐƵŶůŝƚͬƐŚĂĚĞĚ�ƐƉŽƚƐ͕�ĂǀŽŝĚ�ďĂĐŬ�ůŝŐŚƚͿ
ͻ� ^ŝŵŝůĂƌ�ƟŵĞƐ�ŽĨ�ĚĂǇ

Avoid�ʹ�ĞƐƉĞĐŝĂůůǇ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ĂŶĚ�ŵŝĚĚůĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�ʹ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ͗
ͻ� WĞŽƉůĞ�ĂŶĚ�ĂŶŝŵĂůƐ�
ͻ� >ŝƩĞƌ͕ �ŐƌĂĸƟ͕�ĂŶĚ�ƉŽƚĞŶƟĂůůǇ�ƚŚƌĞĂƚĞŶŝŶŐ�ŽďũĞĐƚƐ�;Ğ͘Ő͕͘�ďĂƌďĞĚ�ǁŝƌĞ�ĨĞŶĐĞ͕�ĚŽŵŝŶĂŶĐĞ�ŽĨ�ƚŚŽƌŶǇ�ƉůĂŶƚƐͿ
ͻ� �ĂƌƐ�ĂŶĚ�ƉĂƌŬŝŶŐ�ůŽƚƐ
ͻ� hƟůŝƚǇ�ƉŽůĞƐ͕�ƉŽǁĞƌ�ƐƵƉƉůǇ�ůŝŶĞƐ͕�Žƌ�ĞůĞĐƚƌŝĐ�ƉůĂŶƚƐ
ͻ� KƉĞŶ�ǁĂƚĞƌ
ͻ� �ŽŵŝŶĂŶƚ�ďƵŝůƚ�ĨĞĂƚƵƌĞƐ�;Ğ͘Ő͕͘�ĨĞŶĐĞƐ͕�ƐŝŐŶƐ͕�ĨĂĐŝůŝƟĞƐ͕�ŵŽŶƵŵĞŶƚƐ͕�ĂƌƟƐƟĐ�ŽďũĞĐƚƐͿ
/Ŷ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ͕�ƚŚĞƐĞ�ƚŚŝŶŐƐ�ƐŚŽƵůĚ�ďĞ�ĂǀŽŝĚĞĚ�ĂƐ�ŵƵĐŚ�ĂƐ�ƉŽƐƐŝďůĞ͕�ďƵƚ�ĨĞǁ�ĐĂŶ�ďĞ�ƌĞƚŽƵĐŚĞĚ�ŝĨ�ŶĞĐĞƐƐĂƌǇ͘�

Generally, please follow these guidelines for ã�»®Ä¦�ã«��Ö®�ãçÙ�Ý�as much as possible:
ͻ� hƐĞ�ƚŚĞ�ƐĂŵĞ�ĐĂŵĞƌĂ�ĨŽƌ�Ăůů�ƉŝĐƚƵƌĞƐ͘�
ͻ� >Ğƚ�ƵƐ�ŬŶŽǁ�ǁŚŝĐŚ�ŬŝŶĚ�ŽĨ�ĐĂŵĞƌĂ�;ďƌĂŶĚ͕�ƚǇƉĞ͕�ĞƚĐ͘Ϳ�ǇŽƵ�ĂƌĞ�ŐŽŝŶŐ�ƚŽ�ƵƐĞ�ďĞĨŽƌĞŚĂŶĚ͘
ͻ� WůĞĂƐĞ�ƵƐĞ�Ă�ƚƌŝƉŽĚ�;ŝĚĞĂůůǇ�ǁŝƚŚ�ǁĂƚĞƌ�ůĞǀĞů�ƐĐĂůĞͿ͘�
ͻ� WůĞĂƐĞ�ĂůǁĂǇƐ�ůĞǀĞů�ƚŽ�ϬΣ�ďĞĨŽƌĞ�ƚĂŬŝŶŐ�Ă�ƉŝĐƚƵƌĞ�Žƌ�ďĞĨŽƌĞ�ĐŚĂŶŐŝŶŐ�ƚŽ�ƌĞƋƵŝƌĞĚ�ĂŶŐůĞƐ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ďĞůŽǁ͘�

'ĞŶĞƌĂů�ĐĂŵĞƌĂ�ƐĞƫŶŐƐ
ͻ� &ŽĐĂů�ůĞŶŐƚŚ͗�ϰϱ�ŵŵ�;ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ŚƵŵĂŶ�ĮĞůĚ�ŽĨ�ǀŝƐŝŽŶͿ
ͻ� >ŝŐŚƚ�ƐĞŶƐŝƟǀŝƚǇ͗�ĂďŽƵƚ�/^K�ϭϬϬͬϮϬϬ�ĨŽƌ�ŽƉĞŶ�ĂƌĞĂƐ͕�ůĞƐƐ�ŝŶ�ĚĞŶƐĞ�ĨŽƌĞƐƚ�ǀĞŐĞƚĂƟŽŶ
ͻ� ZĞƐŽůƵƟŽŶ͗�ϭϮ�DĞŐĂƉŝǆĞů
ͻ� �ǆƉŽƐƵƌĞ�ƟŵĞͬƐŚƵƩĞƌ�ƐƉĞĞĚ͗�ϭ�ƉŝĐƚƵƌĞ�ŝŶ�ĂƵƚŽŵĂƟĐ�ŵŽĚĞ�ĂŶĚ�ĂĚĚŝƟŽŶĂů�Ϯ�ƉŝĐƚƵƌĞƐ�ǁŝƚŚ�
ĞǆƉŽƐƵƌĞ�ǀĂƌŝĂƟŽŶƐ͗��ŚĂŶŐĞ�ƚŽ�ŵĂŶƵĂů�ŵŽĚĞ�Žƌ�ƐŚƵƩĞƌ�ƉƌŝŽƌŝƚǇ͕ �ƚƵƌŶ�ĞǆƉŽƐƵƌĞ�ƟŵĞ�ŚŝŐŚĞƌͬ
ůŽǁĞƌ�ƚŽ�ƌĞĐĞŝǀĞ�ϭ�ŽǀĞƌĞǆƉŽƐĞĚ�;ƐůŝŐŚƚůǇ�ďƌŝŐŚƚĞƌͿ�ĂŶĚ�ϭ�ƵŶĚĞƌĞǆƉŽƐĞĚ�ƉŝĐƚƵƌĞ�;ƐůŝŐŚƚůǇ�ĚĂƌŬĞƌͿ

 » �ĂŵĞƌĂͬƚƌŝƉŽĚ�ƐŚŽƵůĚŶ͚ƚ�ŵŽǀĞ�ǁŚĞŶ�ĐƌĞĂƟŶŐ�ƚŚĞ�ĞǆƉŽƐƵƌĞ�ǀĂƌŝĂƟŽŶƐ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƉĞƌƐƉĞĐƟǀĞ�
 » �Ğ�ĐĂƵƟŽƵƐ�ǁŝƚŚ�ǁŝŶĚ͗�ůŽŶŐ�ĞǆƉŽƐƵƌĞ�ƟŵĞ�ĂŶĚ�ǁŝŶĚ�ĐĂŶ�ĐĂƵƐĞ�ďůƵƌƌŝŶŐ�ĚƵĞ�ƚŽ�ŵŽǀŝŶŐ�ǀĞŐĞƚĂƟŽŶ��
 » >ŝŐŚƚ�ǀĂƌŝĂƟŽŶƐ�ǁŝůů�ŐŝǀĞ�ƵƐ�ŵŽƌĞ�ŇĞǆŝďŝůŝƚǇ�ǁŚĞŶ�ƌĞƚŽƵĐŚŝŶŐ�ƚŚĞ�ƉŝĐƚƵƌĞƐ

dŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂŐĞƐ�ǁŝůů�ŐƵŝĚĞ�ǇŽƵ�ƚŚƌŽƵŐŚ�ƚŚĞ�ƐƚĞƉƐ�ŽŶ�ŚŽǁ�ƚŽ�ĐƌĞĂƚĞ�ĨƌĂŵĞ�ĂŶĚ�ĮůůŝŶŐƐ͕�ĂŶĚ�ŽŶ�ŚŽǁ�ƚŽ�ĚŽ�ƚŚĞ�
ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ĨŽƌ�ĞĂĐŚ�h'/�ƚǇƉĞ͘



D�Eh�>�ϱ

�ĂĐŬŐƌŽƵŶĚ�ĐŽŵƉƌŝƐŝŶŐ�ǀĞŐĞƚĂƟŽŶ͕�ƵƌďĂŶ�ŝŶĨƌĂͲ
ƐƚƌƵĐƚƵƌĞ�ĂŶĚ�ƐŬǇ

DŝĚĚůĞŐƌŽƵŶĚ�ĐŽŵƉƌŝƐŝŶŐ�ǀĞŐĞƚĂƟŽŶ�ƐƚƌƵĐƚƵƌĞƐ�
ŝƌƌĞůĞǀĂŶƚ�ĨŽƌ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ĂƐ�ǁĞůů�ĂƐ�ƵƌďĂŶ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ

&ŽƌĞŐƌŽƵŶĚ�ĐŽŵƉƌŝƐŝŶŐ�ŵĞĂĚŽǁ�ǀĞŐĞƚĂƟŽŶ�ƚŚĂƚ�
ǁŝůů�ďĞ�ƌĞƉůĂĐĞĚ�ďǇ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐƐ

h'/�dzW�͗�W�Z<�D���Kt

ϭ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞ͘�&ƌĂŵĞƐ�ŚĂǀĞ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ĚŝīĞƌĞŶƚ�h'/�ƚǇƉĞƐ�Ͳ�ƚŚĞ�ďŝŽͲ
ĚŝǀĞƌƐŝƚǇ�ůĞǀĞů�ǁŝůů�ďĞ�ĂĚĚĞĚ�ůĂƚĞƌ�ďǇ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐƐ�;ƐĞĞ�ŶĞǆƚ�ƉĂŐĞͿ͘

^ƚĞƉ�ϭ͘ϭ͗�&ŝŶĚ�Ă�ƐƉŽƚ�ǁŝƚŚ�Ă�ƐŝŵŝůĂƌ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ĞůĞŵĞŶƚƐ�ĂƐ�ďĞůŽǁ͗�

�ŽŵƉŽƐŝƟŽŶ�ŽĨ�ƉŝĐƚƵƌĞ

ͻ� dŚĞ�ĨŽĐƵƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�ŝƐ�ŽŶ�ŵĞĂĚŽǁ�ǀĞŐĞƚĂͲ
ƟŽŶ�;ƉƌĞĨĞƌĂďůǇ�ŶŽƚ�ŝŶƚĞŶƐŝǀĞůǇ�ƵƐĞĚ�ůĂǁŶƐͿ

ͻ� ^ŵĂůůĞƌ�ĨŽƌĞŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ�

ͻ� dĂůůĞƌ�ďĂĐŬŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ

ͻ� Clear and straight horizon line

ͻ� EŽ�Žƌ�ĨĞǁ�ĞůĞŵĞŶƚƐ�;Ğ͘Ő͕͘�ďĞŶĐŚĞƐ͕�ƐƚƌĞĞƚ�
ůŝŐŚƚƐͿ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�Žƌ�ŵŝĚĚůĞŐƌŽƵŶĚ

ͻ� hƌďĂŶ�ƐƚƌƵĐƚƵƌĞƐ�ŝŶ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ƐŚŽƵůĚ�ďĞ�
ƚǇƉŝĐĂů�ĨŽƌ�ǇŽƵƌ�ĐŝƚǇ�;Ğ͘Ő͕͘�ƐƚǇůĞ�ŽĨ�ďƵŝůĚŝŶŐƐͿ

>Ğ
ŶƐ
�Ś
Ğŝ
ŐŚ

ƚ�ϭ
͘Ϯ
Ϭ�
ŵ

�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�ϰ͘ϳϬ�ŵ

^ƚĞƉ�ϭ͘Ϯ͗��ŚŽŽƐĞ�Ă�ƉŽƐŝƟŽŶ�ǁŚŝĐŚ�ĞŶĂďůĞƐ�ǇŽƵ�ƚŽ�ŚĂǀĞ�ƐŝŵŝůĂƌ�ƉŝĐƚƵƌĞ�ƉƌŽƉŽƌƟŽŶƐ�ĂƐ�ďĞůŽǁ͗�

^ƚĞƉ�ϭ͘ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ŚĞŝŐŚƚ͗�

�ĂĐŬŐƌŽƵŶĚ͗�ϭϬй

DŝĚĚůĞŐƌŽƵŶĚ͗�ϭϬʹϮϬй

&ŽƌĞŐƌŽƵŶĚ͗�ϳϬʹϴϬй

�ĂŵĞƌĂ�ůĞŶƐ�ŚĞŝŐŚƚ͗�ϭ͘ϮϬ�ŵ

�ŶŐůĞ͗�ϱΣ

�ŝƐƚĂŶĐĞ�ƚŽ�ĚĞƐŝƌĞĚ�ĨŽƌĞŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ͗�ϰ͘ϳϬ�ŵ
ϱΣ

FRAME

/Ĩ�ƉŽƐƐŝďůĞ͕�ƌĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�Ăƚ�ĚŝīĞƌĞŶƚ�ƐŝƚĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƵƐ�ǁŝƚŚ�ϯ�ĚŝīĞƌĞŶƚ�ĨƌĂŵĞƐ�ĨŽƌ�ƚŚĞ�h'/�ƚǇƉĞ�park͘�>ŝŬĞ�
ƚŚĂƚ͕�ǁĞ�ĐĂŶ�ĐŚŽŽƐĞ�ƚŚĞ�ĨƌĂŵĞ�ǁŝƚŚ�ƚŚĞ�ďĞƐƚ�ĐŽŵƉĂƌĂďŝůŝƚǇ�ďĞƚǁĞĞŶ�ƚŚĞ�h>>�ĐŝƟĞƐ͘�
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>Ğ
ŶƐ
�Ś
Ğŝ
ŐŚ

ƚ�ϭ
͘Ϯ
Ϭ�
ŵ

�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�ϰ͘ϳϬ�ŵ

h'/�dzW�͗�W�Z<�D���Kt

Ϯ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ

^ƚĞƉ�Ϯ͘ϭ͗�/ĚĞŶƟĨǇ�ƉůĂĐĞƐ�ǁŝƚŚ�ůŽǁ�ͬ�ŵĞĚŝƵŵ�ͬ�ŚŝŐŚ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚŝƐĐƌĞƚĞůǇ�ŵĂƌŬ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͗�

^ƚĞƉ�Ϯ͘Ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ƉŽƐŝƟŽŶ�ƚŽ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�^ƚĞƉ�ϭ͘ϯ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞ�
ƉŝĐƚƵƌĞ͖�ƚŚĞ�ƉŽƐŝƟŽŶ�ƐŚŽƵůĚ�ďĞ�ŝĚĞŶƟĐĂů͗�

dŚĞ�ůŽǁĞƌ�ĞĚŐĞ�ĂŶĚ�ƚŚĞ�
ƐŝĚĞ�ĞĚŐĞƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�
ƐŚŽƵůĚ�ŶŽǁ�Įƚ�ǁĞůů�ǁŝƚŚ�
ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͕�
ǁŝƚŚ�Ă�ďƵīĞƌ�ŽĨ�Ϯϱ�Đŵ�ŽŶ�
each side. 

^ƚĞƉ�Ϯ͘ϯ͗��Ž�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĨŽƌŵ�ŐŝǀĞŶ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŵĂŶƵĂů͗�

&ŝůůŝŶŐƐ�ǁŝůů�ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ďĞ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ�ƉƌĞƐĞŶƚĞĚ�ƚŽ�ƉĞŽƉůĞ�Ͳ�they represent 
ƚŚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ůŽǁ͕�ŵĞĚŝƵŵ͕�ŚŝŐŚͿ͘�&Žƌ�ƚŚĞ�ĮůůŝŶŐƐ�ĨŽƌ�ƉĂƌŬ�ŵĞĂĚŽǁƐ͕�ŝĚĞŶƟĨǇ�ƐŝƚĞƐ�ƚŚĂƚ�ĂƌĞ�ƌĞŇĞĐƟŶŐ�
ƚŚĞ�ƐƚĂŐĞ�ŽĨ�ŵĂǆŝŵƵŵ�ďůŽŽŵŝŶŐ�ŽĨ�ƚŚĞ�ƚǇƉŝĐĂů�ƐƵŵŵĞƌ�ŵĞĂĚŽǁ�ǀĞŐĞƚĂƟŽŶ͘�
&Žƌ�ƚŚĞ�ĮůůŝŶŐƐ͕�ĚŽŶ͚ƚ�ŵŝŶĚ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͕�ũƵƐƚ�ĐŽŶĐĞŶƚƌĂƚĞ�ŽŶ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚƐ�ƚŚĂƚ�ǁŝůů�
ďĞ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͘�dŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ĨŽƌ�ƚŚĞ�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͕�ǇŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�
ƚĂŬĞ�ƉŝĐƚƵƌĞƐ�ũƵƐƚ�ǁŝƚŚ�ƚŚĞ�ƐĂŵĞ�ĚŝƐƚĂŶĐĞƐ�ĂŶĚ�ĂŶŐůĞƐ�ĂƐ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞƐ͘�
WůĞĂƐĞ�ƚƌǇ�ƚŽ�ĐĂƚĐŚ�ƐŝŵŝůĂƌ�ůŝŐŚƚ�ĂŶĚ�ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐƵƌǀĞǇ�ĚĂǇƐ͊�

Size�ŽĨ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�
ƉůŽƚ�ĨŽƌ�ŵĞĂĚŽǁ�ǀĞŐĞƚĂƟͲ
ŽŶ�ŝŶ�ƉĂƌŬ͗�

Ϯ�ŵ�п�ϱ�ŵ

WůĞĂƐĞ�ĞŶƚĞƌ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƉƌŽǀŝĚĞĚ�ƐƚĂŶͲ
ĚĂƌĚ��ǆĐĞů�ĚĂƚĂ�ƐŚĞĞƚ�ĂŌĞƌǁĂƌĚƐ͘�

ZĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�Ăůů�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͘�

FILLINGS



D�Eh�>�ϳ

�ĂĐŬŐƌŽƵŶĚ�ĐŽŶƚĂŝŶŝŶŐ�ǀĞŐĞƚĂƟŽŶ͕�ƵƌďĂŶ�ŝŶĨƌĂͲ
ƐƚƌƵĐƚƵƌĞƐ�ĂŶĚ�ƐŬǇ

h'/�dzW�͗�t�^d�>�E��^/d�

ϭ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞ͘�&ƌĂŵĞƐ�ŚĂǀĞ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ĚŝīĞƌĞŶƚ�h'/�ƚǇƉĞƐ�Ͳ�ƚŚĞ�ďŝŽͲ
ĚŝǀĞƌƐŝƚǇ�ůĞǀĞů�ǁŝůů�ďĞ�ĂĚĚĞĚ�ůĂƚĞƌ�ďǇ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐƐ�;ƐĞĞ�ŶĞǆƚ�ƉĂŐĞͿ͘

^ƚĞƉ�ϭ͘ϭ͗�&ŝŶĚ�Ă�ƐƉŽƚ�ǁŝƚŚ�Ă�ƐŝŵŝůĂƌ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ĞůĞŵĞŶƚƐ�ĂƐ�ďĞůŽǁ͗�

�ŽŵƉŽƐŝƟŽŶ�ŽĨ�ƉŝĐƚƵƌĞ

ͻ� �ŐĞ�ŽĨ�ǁĂƐƚĞůĂŶĚ�ƐŝƚĞ�ĂďŽƵƚ�ϱʹϭϱ�ǇĞĂƌƐ�

ͻ� DĂŝŶůǇ�ŽƉĞŶ�ǀĞŐĞƚĂƟŽŶ�;ĚŽŵŝŶĂƚĞĚ�ďǇ�ŚĞƌďƐ͕�
ŐƌĂƐƐĞƐͿ�ǁŝƚŚ�ĨĞǁ�ƐŵĂůů�ƐŚƌƵďƐ�ĂŶĚ�ƚƌĞĞƐ

ͻ� Clear and straight horizon line

ͻ� EŽ�Žƌ�ĨĞǁ�ĞůĞŵĞŶƚƐ�;Ğ͘Ő͕͘�ďĞŶĐŚĞƐ͕�ƐƚƌĞĞƚ�
ůŝŐŚƚƐͿ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�Žƌ�ŵŝĚĚůĞŐƌŽƵŶĚ

ͻ� hƌďĂŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�ŝŶ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ƐŚŽƵůĚ�
ďĞ�ƚǇƉŝĐĂů�ĨŽƌ�ǇŽƵƌ�ĐŝƚǇ�;Ğ͘Ő͕͘�ƐƚǇůĞ�ŽĨ�ďƵŝůĚŝŶŐƐͿ

>Ğ
ŶƐ
�Ś
Ğŝ
ŐŚ

ƚ�ϭ
͘Ϯ
Ϭ�
ŵ

�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�ϰ͘ϳϬ�ŵ

^ƚĞƉ�ϭ͘Ϯ͗��ŚŽŽƐĞ�Ă�ƉŽƐŝƟŽŶ�ŽŶ�ƚŚĞ�ƐŝƚĞ�ǁŚŝĐŚ�ĞŶĂďůĞƐ�ǇŽƵ�ƚŽ�ŚĂǀĞ�ƐŝŵŝůĂƌ�ƉŝĐƚƵƌĞ�ƉƌŽƉŽƌƟŽŶƐ�ĂƐ�ďĞůŽǁ͗�

^ƚĞƉ�ϭ͘ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ŚĞŝŐŚƚ͗�

�ĂĐŬŐƌŽƵŶĚ͗�ϮϬʹϯϬй

DŝĚĚůĞŐƌŽƵŶĚ͗�ϭϬʹϮϬй

&ŽƌĞŐƌŽƵŶĚ͗�ϰϬʹϲϬй

�ĂŵĞƌĂ�ůĞŶƐ�ŚĞŝŐŚƚ͗�ϭ͘ϮϬ�ŵ

�ŶŐůĞ͗�ϱΣ

�ŝƐƚĂŶĐĞ�ƚŽ�ĚĞƐŝƌĞĚ�ĨŽƌĞŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ͗�ϰ͘ϳϬ�ŵ

&ƌŽŶƚ�ĞůĞŵĞŶƚ͗�фϭϬй

ϱΣ

DŝĚĚůĞŐƌŽƵŶĚ�ĐŽŶƚĂŝŶŝŶŐ�ǀĞŐĞƚĂƟŽŶ�ƐƚƌƵĐƚƵƌĞƐ�
ŝƌƌĞůĞǀĂŶƚ�ĨŽƌ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�

&ŽƌĞŐƌŽƵŶĚ�ĐŽŶƚĂŝŶŝŶŐ�ǀĞŐĞƚĂƟŽŶ�ƚŚĂƚ�ǁŝůů�ďĞ�
ƌĞƉůĂĐĞĚ�ďǇ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐƐ

Front element�ƐƵĐŚ�ĂƐ�Ă�ƉĂƚŚ�Žƌ�ŵŽǁŝŶŐ�ƐƚƌŝƉ͕�
ƉƌĞĨĞƌĂďůǇ�ŚŽƌŝǌŽŶƚĂů͘�KƚŚĞƌǁŝƐĞ͕�Ă�ƐƚĂŶĚĂƌĚ�ƉĂƚŚ�
ǁŝůů�ďĞ�ĂĚĚĞĚ�ǁŝƚŚ�WŚŽƚŽƐŚŽƉ͘

FRAME

/Ĩ�ƉŽƐƐŝďůĞ͕�ƌĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�Ăƚ�ĚŝīĞƌĞŶƚ�ƐŝƚĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƵƐ�ǁŝƚŚ�ϯ�ĚŝīĞƌĞŶƚ�ĨƌĂŵĞƐ�ĨŽƌ�ƚŚĞ�h'/�ƚǇƉĞ�waste-
land͘�>ŝŬĞ�ƚŚĂƚ͕�ǁĞ�ĐĂŶ�ĐŚŽŽƐĞ�ƚŚĞ�ĨƌĂŵĞ�ǁŝƚŚ�ƚŚĞ�ďĞƐƚ�ĐŽŵƉĂƌĂďŝůŝƚǇ�ďĞƚǁĞĞŶ�ƚŚĞ�h>>�ĐŝƟĞƐ͘�



D�Eh�>�ϴ

>Ğ
ŶƐ
�Ś
Ğŝ
ŐŚ

ƚ�ϭ
͘Ϯ
Ϭ�
ŵ

�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�ϰ͘ϳϬ�ŵ

h'/�dzW�͗�t�^d�>�E��^/d�

Ϯ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ

^ƚĞƉ�Ϯ͘ϯ͗��Ž�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĨŽƌŵ�ŐŝǀĞŶ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŵĂŶƵĂů͗�

Size�ŽĨ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�
ƉůŽƚ�ĨŽƌ�ǁĂƐƚĞůĂŶĚ�ǀĞŐĞƚĂͲ
ƟŽŶ͗�

Ϯ�ŵ�п�ϱ�ŵ

WůĞĂƐĞ�ĞŶƚĞƌ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƉƌŽǀŝĚĞĚ�ƐƚĂŶͲ
ĚĂƌĚ��ǆĐĞů�ĚĂƚĂ�ƐŚĞĞƚ�ĂŌĞƌǁĂƌĚƐ͘�

ZĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�Ăůů�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͘�

^ƚĞƉ�Ϯ͘ϭ͗�/ĚĞŶƟĨǇ�ƉůĂĐĞƐ�ǁŝƚŚ�ůŽǁ�ͬ�ŵĞĚŝƵŵ�ͬ�ŚŝŐŚ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚŝƐĐƌĞƚĞůǇ�ŵĂƌŬ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͗�

&ŝůůŝŶŐƐ�ǁŝůů�ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ďĞ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ�ƉƌĞƐĞŶƚĞĚ�ƚŽ�ƉĞŽƉůĞ�Ͳ�ƚŚĞǇ�ƌĞƉƌĞƐĞŶƚ�
ƚŚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ůŽǁ͕�ŵĞĚŝƵŵ͕�ŚŝŐŚͿ͘�
&Žƌ�ƚŚĞ�ĮůůŝŶŐƐ͕�ĚŽŶ͚ƚ�ŵŝŶĚ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͕�ũƵƐƚ�ĐŽŶĐĞŶƚƌĂƚĞ�ŽŶ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚƐ�ƚŚĂƚ�ǁŝůů�
ďĞ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͘�dŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ĨŽƌ�ƚŚĞ�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͕�ǇŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�
ƚĂŬĞ�ƉŝĐƚƵƌĞƐ�ũƵƐƚ�ǁŝƚŚ�ƚŚĞ�ƐĂŵĞ�ĚŝƐƚĂŶĐĞƐ�ĂŶĚ�ĂŶŐůĞƐ�ĂƐ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞƐ͘�
WůĞĂƐĞ�ƚƌǇ�ƚŽ�ĐĂƚĐŚ�ƐŝŵŝůĂƌ�ůŝŐŚƚ�ĂŶĚ�ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐƵƌǀĞǇ�ĚĂǇƐ͊�

FILLINGS

^ƚĞƉ�Ϯ͘Ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ƉŽƐŝƟŽŶ�ƚŽ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�^ƚĞƉ�ϭ͘ϯ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞ�
ƉŝĐƚƵƌĞ͖�ƚŚĞ�ƉŽƐŝƟŽŶ�ƐŚŽƵůĚ�ďĞ�ŝĚĞŶƟĐĂů͗�

dŚĞ�ůŽǁĞƌ�ĞĚŐĞ�ĂŶĚ�ƚŚĞ�
ƐŝĚĞ�ĞĚŐĞƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�
ƐŚŽƵůĚ�ŶŽǁ�Įƚ�ǁĞůů�ǁŝƚŚ�
ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͕�
ǁŝƚŚ�Ă�ďƵīĞƌ�ŽĨ�Ϯϱ�Đŵ�ŽŶ�
each side. 
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�ĂĐŬŐƌŽƵŶĚ�ĚŽŵŝŶĂƚĞĚ�ďǇ�ǁŽŽĚǇ�ǀĞŐĞƚĂƟŽŶ�
(trees and shrubs). 

h'/�dzW�͗�&KZ�^d

ϭ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞ͘�&ƌĂŵĞƐ�ŚĂǀĞ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ĚŝīĞƌĞŶƚ�h'/�ƚǇƉĞƐ�Ͳ�ƚŚĞ�ďŝŽͲ
ĚŝǀĞƌƐŝƚǇ�ůĞǀĞů�ǁŝůů�ďĞ�ĂĚĚĞĚ�ůĂƚĞƌ�ďǇ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐƐ�;ƐĞĞ�ŶĞǆƚ�ƉĂŐĞͿ͘

^ƚĞƉ�ϭ͘ϭ͗�&ŝŶĚ�Ă�ƐƉŽƚ�ǁŝƚŚ�Ă�ƐŝŵŝůĂƌ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ĞůĞŵĞŶƚƐ�ĂƐ�ďĞůŽǁ͗�

�ŽŵƉŽƐŝƟŽŶ�ŽĨ�ƉŝĐƚƵƌĞ

ͻ� dŚĞ�ĐŽŵƉĂƌĂďůĞ�ĨƌĂŵĞ�ĨŽƌ�ƚŚĞ�ĨŽƌĞƐƚ�ƐƟŵƵůŝ�
ǁŝůů�ĐŽŶƐŝƐƚ�ŽĨ�Ă�ƐŝŵŝůĂƌ�ĨŽƌĞŐƌŽƵŶĚ�ĂŶĚ�ƚŚĞ�ĚŝŵĞŶͲ
ƐŝŽŶƐ�ĂŶĚ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ǀĞŐĞƚĂƟŽŶ�
ůĂǇĞƌƐ͘�dŚĞƌĞĨŽƌĞ͕�ƉůĞĂƐĞ�ƚƌǇ�ƚŽ�ĐĂƚĐŚ�Ă�ƐŝŵŝůĂƌ�
ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ƚƌĞĞ͕�ƐŚƌƵď�ĂŶĚ�ŚĞƌď�ůĂǇĞƌ�ĂƐ�ƐĞĞŶ�
ŽŶ�ƚŚĞ�ĞǆĂŵƉůĞ�ƉŝĐƚƵƌĞ͘�

ͻ� dŚĞ�ƚŽƉ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�ŝƐ�ůŽǁĞƌ�ƚŚĂŶ�ƚŚĞ�
tree tops (no horizon)

ͻ� �Ğ�ĐĂƵƟŽƵƐ�ǁŝƚŚ�ƐŚĂĚĞĚ�ĂƌĞĂƐ�ŽŶ�ƚŚĞ�ƉŝĐƚƵƌĞ�
ƚŚĂƚ�ŵŝŐŚƚ�ĂƉƉĞĂƌ�ǀĞƌǇ�ĚĂƌŬ�ŽŶ�ƚŚĞ�ƉŝĐƚƵƌĞ�ǁŚĞŶ�
ŝŶ�ĐŽŶƚƌĂƐƚ�ƚŽ�ƐƵŶůŝƚ�ƐƉŽƚƐ͘�dŚĞƌĞĨŽƌĞ͕�ƚƌǇ�ƚŽ�ĂǀŽŝĚ�
strong light incidence. 
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�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�ϭϬ͘ϬϬ�ŵ

^ƚĞƉ�ϭ͘Ϯ͗��ŚŽŽƐĞ�Ă�ƉŽƐŝƟŽŶ�ŽŶ�ƚŚĞ�ƐŝƚĞ�ǁŚŝĐŚ�ĞŶĂďůĞƐ�ǇŽƵ�ƚŽ�ŚĂǀĞ�ƐŝŵŝůĂƌ�ƉŝĐƚƵƌĞ�ƉƌŽƉŽƌƟŽŶƐ�ĂƐ�ďĞůŽǁ͗�

^ƚĞƉ�ϭ͘ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ŚĞŝŐŚƚ͗�

�ĂĐŬŐƌŽƵŶĚ͗�ϳϬʹϴϬй

&ŽƌĞŐƌŽƵŶĚ͗�ϮϬʹϯϬй

�ĂŵĞƌĂ�ůĞŶƐ�ŚĞŝŐŚƚ͗�ϭ͘ϱϬ�ŵ

�ŶŐůĞ͗�ϬΣ

�ŝƐƚĂŶĐĞ�ƚŽ�ĚĞƐŝƌĞĚ�ĨŽƌĞŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ͗�ϭϬ͘ϬϬ�ŵ

&ƌŽŶƚ�ĞůĞŵĞŶƚ͗�фϭϬй

&ŽƌĞŐƌŽƵŶĚ�ǁŝƚŚ�ŚĞƌď�ĂŶĚ�ƐŚƌƵď�ǀĞŐĞƚĂƟŽŶ͕�ĂŶĚ�
ƚƌĞĞ�ƐƚĞŵƐ͘

Front element�ƐƵĐŚ�ĂƐ�Ă�ƉĂƚŚ�Žƌ�ƚƌĂĐŬ͕�ĂůŽŶŐƐŝͲ
ĚĞ�ƚŚĞ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�;ĂƐ�ƐĞĞŶ�ŚĞƌĞͿ͘�
KƚŚĞƌǁŝƐĞ͕�Ă�ƐƚĂŶĚĂƌĚ�ƉĂƚŚ�ĐĂŶ�ďĞ�ĂĚĚĞĚ�ďǇ�ƌĞͲ
touching.

FRAME

/Ĩ�ƉŽƐƐŝďůĞ͕�ƌĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�Ăƚ�ĚŝīĞƌĞŶƚ�ƐŝƚĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƵƐ�ǁŝƚŚ�ϯ�ĚŝīĞƌĞŶƚ�ĨƌĂŵĞƐ�ĨŽƌ�ƚŚĞ�h'/�ƚǇƉĞ�forest͘�
>ŝŬĞ�ƚŚĂƚ͕�ǁĞ�ĐĂŶ�ĐŚŽŽƐĞ�ƚŚĞ�ĨƌĂŵĞ�ǁŝƚŚ�ƚŚĞ�ďĞƐƚ�ĐŽŵƉĂƌĂďŝůŝƚǇ�ďĞƚǁĞĞŶ�ƚŚĞ�h>>�ĐŝƟĞƐ͘�
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�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�ϭϬ͘ϬϬ�ŵ

h'/�dzW�͗�&KZ�^d

Ϯ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ

^ƚĞƉ�Ϯ͘ϯ͗��Ž�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĨŽƌŵ�ŐŝǀĞŶ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŵĂŶƵĂů͗�

Size�ŽĨ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�
ƉůŽƚ�ĨŽƌ�ĨŽƌĞƐƚ�ǀĞŐĞƚĂƟŽŶ͗�

ϱ�ŵ�п�ϭϱ�ŵ

WůĞĂƐĞ�ĞŶƚĞƌ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƉƌŽǀŝĚĞĚ�ƐƚĂŶͲ
ĚĂƌĚ��ǆĐĞů�ĚĂƚĂ�ƐŚĞĞƚ�ĂŌĞƌǁĂƌĚƐ͘�

ZĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�Ăůů�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͘�

^ƚĞƉ�Ϯ͘ϭ͗�/ĚĞŶƟĨǇ�ƉůĂĐĞƐ�ǁŝƚŚ�ůŽǁ�ͬ�ŵĞĚŝƵŵ�ͬ�ŚŝŐŚ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚŝƐĐƌĞƚĞůǇ�ŵĂƌŬ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͗�

&ŝůůŝŶŐƐ�ǁŝůů�ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ďĞ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƚŚĞ�ĨƌĂŵĞ�ĞůĞŵĞŶƚƐ�ƚŽ�ŐĞŶĞƌĂƚĞ�Ă�ĐŽŵƉĂƌĂďůĞ�ƉŝĐƚƵƌĞ�ƐĞƌŝĞƐ�ƚŽ�ďĞ�
ƉƌĞƐĞŶƚĞĚ�ƚŽ�ƉĞŽƉůĞ�Ͳ�ƚŚĞǇ�ƌĞƉƌĞƐĞŶƚ�ƚŚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ůŽǁ͕�ŵĞĚŝƵŵ͕�ŚŝŐŚͿ͘�
dŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ĨŽƌ�ƚŚĞ�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͕�ǇŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�ƚĂŬĞ�ƉŝĐƚƵƌĞƐ�ũƵƐƚ�ǁŝƚŚ�ƚŚĞ�ƐĂŵĞ�ĚŝƐƚĂŶͲ
ĐĞƐ�ĂŶĚ�ĂŶŐůĞƐ�ĂƐ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞƐ͘�dŚĞ�ĮůůŝŶŐƐ�ĨŽƌ�ƚŚĞ�ƵƌďĂŶ�ĨŽƌĞƐƚ�ǁŝůů�ĐŽǀĞƌ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�;ŚĞƌď͕�ƐŚƌƵď�ĂŶĚ�ƚƌĞĞ�
ůĂǇĞƌ�ŽĨ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶͿ͕�ƉƌŽďĂďůǇ�ŽŶůǇ�ƚŚĞ�ƚƌĂĐŬ�Žƌ�ƉĂƚŚ�ǁŝůů�ďĞ�ĂĚĚĞĚ�ĂƐ�Ă�ƐƚĂŶĚĂƌĚ�ĞůĞŵĞŶƚ�;ƐĞĞ�ƉƌĞǀŝŽƵƐ�ƉĂŐĞͿ͘�
WůĞĂƐĞ�ƚƌǇ�ƚŽ�ĐĂƚĐŚ�ƐŝŵŝůĂƌ�ůŝŐŚƚ�ĂŶĚ�ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐƵƌǀĞǇ�ĚĂǇƐ͊�

FILLINGS

^ƚĞƉ�Ϯ͘Ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ƉŽƐŝƟŽŶ�ƚŽ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�^ƚĞƉ�ϭ͘ϯ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞ�
ƉŝĐƚƵƌĞ͖�ƚŚĞ�ƉŽƐŝƟŽŶ�ƐŚŽƵůĚ�ďĞ�ŝĚĞŶƟĐĂů͗�

dŚĞ�ůŽǁĞƌ�ĞĚŐĞ�ĂŶĚ�ƚŚĞ�
ƐŝĚĞ�ĞĚŐĞƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�
ƐŚŽƵůĚ�ŶŽǁ�Įƚ�ǁĞůů�ǁŝƚŚ�
ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͕�
ǁŝƚŚ�Ă�ďƵīĞƌ�ŽĨ�Ϯϱ�Đŵ�ŽŶ�
each side. 
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�ĂĐŬŐƌŽƵŶĚ�ĂŶĚ�ƐŝĚĞƐ�ƐŚŽǁŝŶŐ�ƌŽĂĚͬƐŝĚĞǁĂůŬ�

&ŽƌĞŐƌŽƵŶĚ�ĐŽŶƚĂŝŶŝŶŐ�ǀĞŐĞƚĂƟŽŶ�ƚŚĂƚ�ǁŝůů�ďĞ�
ƌĞƉůĂĐĞĚ�ďǇ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐ

Front element�;ƉĂǀĞŵĞŶƚ�Žƌ�ƐŝĚĞǁĂůŬͿ�

h'/�dzW�͗�ZK��^/���s�'�d�d/KE

ϭ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĨƌĂŵĞ͘�&ƌĂŵĞƐ�ŚĂǀĞ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƌĞƉƌĞƐĞŶƟŶŐ�ƚŚĞ�ĚŝīĞƌĞŶƚ�h'/�ƚǇƉĞƐ�Ͳ�ƚŚĞ�ďŝŽͲ
ĚŝǀĞƌƐŝƚǇ�ůĞǀĞů�ǁŝůů�ďĞ�ĂĚĚĞĚ�ůĂƚĞƌ�ďǇ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ĮůůŝŶŐƐ�;ƐĞĞ�ŶĞǆƚ�ƉĂŐĞͿ͘

^ƚĞƉ�ϭ͘ϭ͗�&ŝŶĚ�Ă�ƐƉŽƚ�ǁŝƚŚ�Ă�ƐŝŵŝůĂƌ�ĐŽŵƉŽƐŝƟŽŶ�ŽĨ�ĞůĞŵĞŶƚƐ�ĂƐ�ďĞůŽǁ͗�

�ŽŵƉŽƐŝƟŽŶ�ŽĨ�ƉŝĐƚƵƌĞ

ͻ� dŚĞ�ǀĞŐĞƚĂƚĞĚ�ĂƌĞĂ�ŝƐ�ƚŚĞ�ĨŽĐƵƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͘

ͻ� dŚĞ�ǀĞŐĞƚĂƟŽŶ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ǀĞŐĞͲ
ƚĂƟŽŶ͕�ĂŶĚ�ƐŚŽƵůĚ�ŶŽƚ�ƌĞƉƌĞƐĞŶƚ�ƉůĂŶƚĞĚ�ŇŽǁĞƌ�
beds. 

ͻ� dŚĞ�ƉĂǀĞŵĞŶƚͬƐƚƌĞĞƚ�ƐĐŚŽƵůĚ�ďĞ�ǀŝƐŝďůĞ�ŽŶ�Ăůů�
ĨŽƵƌ�ƐŝĚĞƐ�ĂƌŽƵŶĚ�ƚŚĞ�ǀĞŐĞƚĂƚĞĚ�ĂƌĞĂ͘

ͻ� �ŚŽŽƐĞ�Ă�ƚǇƉŝĐĂů�ƉĂǀĞĚ�ƐƵƌĨĂĐĞ�ŽĨ�ǇŽƵƌ�ĐŝƚǇ͘

ͻ� The paved area surrounding the vegetated area 
ƐŚŽƵůĚ�ďĞ�ǁĞůů�ƚĞŶĚĞĚ�;Ğ͘Ő͕͘�ǁŝƚŚŽƵƚ�ŵĂũŽƌ�ĐƌĂĐŬƐ�
Žƌ�ĨƵƌƚŚĞƌ�ǀĞŐĞƚĂƟŽŶͿ͘�
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�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ: ~ ϯ͘ϳϬ�ŵ

^ƚĞƉ�ϭ͘Ϯ͗��ŚŽŽƐĞ�Ă�ƉŽƐŝƟŽŶ�ŽŶ�ƚŚĞ�ƐŝƚĞ�ǁŚŝĐŚ�ĞŶĂďůĞƐ�ǇŽƵ�ƚŽ�ŚĂǀĞ�ƐŝŵŝůĂƌ�ƉŝĐƚƵƌĞ�ƉƌŽƉŽƌƟŽŶƐ�ĂƐ�ďĞůŽǁ͗�

^ƚĞƉ�ϭ͘ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ĚŝƐƚĂŶĐĞ�ĂŶĚ�ŚĞŝŐŚƚ͗�

�ĂĐŬŐƌŽƵŶĚ͗�ϱϬй

&ŽƌĞŐƌŽƵŶĚ͗�ϰϬй

&ƌŽŶƚ�ĞůĞŵĞŶƚ͗�ϭϬй

�ĂŵĞƌĂ�ůĞŶƐ�ŚĞŝŐŚƚ͗�ϭ͘ϱϬ�ŵ

�ŶŐůĞ͗�ϭϱΣ

�ŝƐƚĂŶĐĞ�ƚŽ�ĚĞƐŝƌĞĚ�ĨŽƌĞŐƌŽƵŶĚ�ǀĞŐĞƚĂƟŽŶ͗�
Around ϯ͘ϳϬ�ŵ͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ǁŝĚƚŚ�ŽĨ�ƚŚĞ�
vegetated area. 

ϭϱΣ

FRAME

/Ĩ�ƉŽƐƐŝďůĞ͕�ƌĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�Ăƚ�ĚŝīĞƌĞŶƚ�ƐŝƚĞƐ�ƚŽ�ƉƌŽǀŝĚĞ�ƵƐ�ǁŝƚŚ�ϯ�ĚŝīĞƌĞŶƚ�ĨƌĂŵĞƐ�ĨŽƌ�ƚŚĞ�h'/�ƚǇƉĞ�roadside͘�
>ŝŬĞ�ƚŚĂƚ͕�ǁĞ�ĐĂŶ�ĐŚŽŽƐĞ�ƚŚĞ�ĨƌĂŵĞ�ǁŝƚŚ�ƚŚĞ�ďĞƐƚ�ĐŽŵƉĂƌĂďŝůŝƚǇ�ďĞƚǁĞĞŶ�ƚŚĞ�h>>�ĐŝƟĞƐ͘�
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�ŝƐƚĂŶĐĞ�ƚŽ�ůŽǁĞƌ�ĞĚŐĞ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ͗�~ ϯ͘ϳϬ�ŵ

h'/�dzW�͗�ZK��^/���s�'�d�d/KE

Ϯ͘�,Žǁ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ĮůůŝŶŐƐ

^ƚĞƉ�Ϯ͘ϯ͗��Ž�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚ�ĨŽƌŵ�ŐŝǀĞŶ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ŵĂŶƵĂů͗�

Size�ŽĨ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�
ƉůŽƚ�ĨŽƌ�ƌŽĂĚƐŝĚĞ�ǀĞŐĞƚĂƟͲ
on depends on the vegeͲ
tated area and ULL city, 
ĂďŽƵƚ�Ϯ�ŵ�п�Ϯ�ŵ͘

WůĞĂƐĞ�ĞŶƚĞƌ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ĚĂƚĂ�ŝŶ�ƚŚĞ�ƉƌŽǀŝĚĞĚ�ƐƚĂŶͲ
ĚĂƌĚ��ǆĐĞů�ĚĂƚĂ�ƐŚĞĞƚ�ĂŌĞƌǁĂƌĚƐ͘�

ZĞƉĞĂƚ�ƚŚŝƐ�ƉƌŽĐĞĚƵƌĞ�ĨŽƌ�Ăůů�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͘�

^ƚĞƉ�Ϯ͘ϭ͗�/ĚĞŶƟĨǇ�ƉůĂĐĞƐ�ǁŝƚŚ�ůŽǁ�ͬ�ŵĞĚŝƵŵ�ͬ�ŚŝŐŚ�ĚŝǀĞƌƐŝƚǇ�ĂŶĚ�ĚŝƐĐƌĞƚĞůǇ�ŵĂƌŬ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͗�

&ŝůůŝŶŐƐ�ǁŝůů�ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ďĞ�ŝŶƚĞŐƌĂƚĞĚ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ�ƉƌĞƐĞŶƚĞĚ�ƚŽ�ƉĞŽƉůĞ�Ͳ�ƚŚĞǇ�ƌĞƉƌĞƐĞŶƚ�
ƚŚĞ�ƚŚƌĞĞ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ůŽǁ͕�ŵĞĚŝƵŵ͕�ŚŝŐŚͿ͘�
&Žƌ�ƚŚĞ�ĮůůŝŶŐƐ͕�ĚŽŶ͚ƚ�ŵŝŶĚ�ƚŚĞ�ďĂĐŬŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͕�ũƵƐƚ�ĐŽŶĐĞŶƚƌĂƚĞ�ŽŶ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚƐ�ƚŚĂƚ�ǁŝůů�
ďĞ�ŝŶ�ƚŚĞ�ĨŽƌĞŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͘�dŽ�ĐƌĞĂƚĞ�ƚŚĞ�ƉŚŽƚŽ�ŵĂƚĞƌŝĂů�ĨŽƌ�ƚŚĞ�ƚŚƌĞĞ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͕�ǇŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�
ƚĂŬĞ�ƉŝĐƚƵƌĞƐ�ũƵƐƚ�ǁŝƚŚ�ƚŚĞ�ƐĂŵĞ�ĚŝƐƚĂŶĐĞƐ�ĂŶĚ�ĂŶŐůĞƐ�ĂƐ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞƐ͘�
WůĞĂƐĞ�ƚƌǇ�ƚŽ�ĐĂƚĐŚ�ƐŝŵŝůĂƌ�ůŝŐŚƚ�ĂŶĚ�ǁĞĂƚŚĞƌ�ĐŽŶĚŝƟŽŶƐ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ƐƵƌǀĞǇ�ĚĂǇƐ͊�

FILLINGS

^ƚĞƉ�Ϯ͘Ϯ͗�WůĂĐĞ�ƚŚĞ�ĐĂŵĞƌĂ�Ăƚ�ƚŚĞ�ŐŝǀĞŶ�ƉŽƐŝƟŽŶ�ƚŽ�ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�^ƚĞƉ�ϭ͘ϯ�ĨŽƌ�ƚŚĞ�ĨƌĂŵĞ�
ƉŝĐƚƵƌĞ͖�ƚŚĞ�ƉŽƐŝƟŽŶ�ƐŚŽƵůĚ�ďĞ�ŝĚĞŶƟĐĂů͗�

dŚĞ�ůŽǁĞƌ�ĞĚŐĞ�ĂŶĚ�ƚŚĞ�
ƐŝĚĞ�ĞĚŐĞƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞ�
ƐŚŽƵůĚ�ŶŽǁ�Įƚ�ǁĞůů�ǁŝƚŚ�
ƚŚĞ�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇ�ƉůŽƚ͕�
ǁŝƚŚ�Ă�ďƵīĞƌ�ŽĨ�Ϯϱ�Đŵ�ŽŶ�
each side. 
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ADDITIONAL INFRASTRUCTURE ELEMENTS AND CUES OF CARE

WůĞĂƐĞ�ƉƌŽǀŝĚĞ�ƵƐ�ǁŝƚŚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĂĚĚŝƟŽŶĂů�ĞůĞŵĞŶƚƐ�ƚŚĂƚ�ǁĞ�ǁŝůů�ŶĞĞĚ�ĨŽƌ�ƌĞƚŽƵĐŚŝŶŐ�ƚŚĞ�ƉŝĐƚƵƌĞƐ͘�

/Ĩ�ƉŽƐƐŝďůĞ͕��
ͻ� ĐŚŽŽƐĞ�ĞůĞŵĞŶƚƐ�ƚŚĂƚ�ĂƌĞ�ƚǇƉŝĐĂů�ĨŽƌ�ǇŽƵƌ�ĐŝƚǇ�ŝŶ�ƚŚĞŝƌ�ĚĞƐŝŐŶ
ͻ� ĮŶĚ�ĞůĞŵĞŶƚƐ�ǁŝƚŚŽƵƚ�ĚĂŵĂŐĞ�Žƌ�ŐƌĂĮƫ
ͻ� ƚĂŬĞ�ƉŝĐƚƵƌĞƐ�ǁŝƚŚŽƵƚ�ƐƚƌŽŶŐ�ĐŽŶƚƌĂƐƚ�ƐƵĐŚ�ĂƐ�ƐŚĂĚĞĚ�ĂŶĚ�ƐƵŶůŝƚ�ƐƉŽƚƐ
ͻ� ĮŶĚ�ĞůĞŵĞŶƚƐ�ĨƌĞĞƐƚĂŶĚŝŶŐ�;Ğ͘Ő͕͘�ǁŝƚŚŽƵƚ�ŽǀĞƌŐƌŽǁŝŶŐ�ǀĞŐĞƚĂƟŽŶͿ
&Žƌ�ƚŚĞ�ďĞŶĐŚ͕�ƚĂŬĞ�ƚŚĞ�ƉŝĐƚƵƌĞƐ�ĨƌŽŵ�ϯ�Žƌ�ϰ�ĚŝīĞƌĞŶƚ�ƉĞƌƐƉĞĐƟǀĞƐ͘�
hƐĞ�ƚŚĞ�ĐĂŵĞƌĂ�ƉŽƐŝƟŽŶ�ĚĞƐĐƌŝďĞĚ�ĨŽƌ�ƚŚĞ�h'/�ƚǇƉĞƐ�ǁĂƐƚĞůĂŶĚ�ƐŝƚĞ�ĂŶĚ�ƉĂƌŬ�ŵĞĂĚŽǁ�;ůĞŶƐ�ŚĞŝŐŚƚ�ϭ͘ϮϬ�ŵ͖�ĂŶĐůĞ�ϱΣͿ͘�

BENCH

TRASH CAN

LANTERN

��'�^�K&�dZ��<^�Θ�dZ�/>^
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h'/�dzW�͗�W�Z<�D���Kt

h'/�dzW�͗�t�^d�>�E��^/d�

h'/�dzW�͗�&KZ�^d�

h'/�dzW�͗�ZK��^/���s�'�d�d/KE

�>d�ZE�d/s�^�dK�d,��^�DW>��W/�dhZ�^���Ks�

DĂǇďĞ�ǇŽƵ�ŚĂǀĞ�ƚƌŽƵďůĞ�ĮŶĚŝŶŐ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƉůĂĐĞƐ�ƚŽ�ƚŚĞ�ƐĂŵƉůĞ�ƉŝĐƚƵƌĞƐ�ƚŚĂƚ�ǁĞ�ƐŚŽǁĞĚ�ĂďŽǀĞ͘�dŽ�ŐŝǀĞ�ǇŽƵ�
ƐŽŵĞ�ŵŽƌĞ�ŝĚĞĂƐ�ŽŶ�ŚŽǁ�ƚŚĞ�ĐŽŵƉŽƐŝƟŽŶƐ�ŽĨ�ƚŚĞ�ƉŝĐƚƵƌĞƐ�ĐĂŶ�ǁŽƌŬ�ĨŽƌ�ŽƚŚĞƌ�ƉůĂĐĞƐ͕�ŚĞƌĞ�ĂƌĞ�ŵŽƌĞ�ĞǆĂŵƉůĞƐ͗�

zŽƵŶŐ�ƉĂƌŬ

�ĞŵŽůŝƐŚĞĚ�ŚŽƵƐŝŶŐ�ĂƌĞĂ

&ŽƌĞƐƚƐ�ĂŶĚ�ĨŽƌĞƐƚ�ƌĞŵŶĂŶƚƐ�ŝŶ�ůĂŶĚƐĐĂƉĞ�ƉĂƌŬƐ

�ŝīĞƌĞŶƚ�ǀĂƌŝĞƟĞƐ�ŽĨ�ƌŽĂĚ͕�ƉĂƌŬŝŶŐ�ĐĂƌƐ͕�ĐǇĐůĞ�ƉĂƚŚ͕�ƐŝĚĞǁĂůŬ�ǁŝƚŚ�ƌŽĂĚƐŝĚĞ�ǀĞŐĞƚĂƟŽŶ

�ďĂŶĚŽŶŶĞĚ�ĂŝƌĮĞůĚ/ŶŶĞƌͲĐŝƚǇ�ǁĂƐƚĞůĂŶĚ�ƐŝƚĞ

,ŝƐƚŽƌŝĐĂů�ůĂŶĚƐĐĂƉĞ�ƉĂƌŬ /ŶŶĞƌͲĐŝƚǇ�ƉĂƌŬ



D�Eh�>�ϭϱ

dŽƚĂů�ĐŽǀĞƌ�ŽĨ�ďĂƌĞ�ƐŽŝů�ŝŶ�й�ƌĞĨĞƌƌŝŶŐ��

to herb layer: 

dŽƚĂů�ĐŽǀĞƌ�ŽĨ�ďůŽƐƐŽŵƐ�ŝŶ�й͗�

DĂŝŶ�ĐŽůŽƌƐ�ŽĨ�ďůŽƐƐŽŵƐ

�KƌĂŶŐĞͬƌĞĚ

�tŚŝƚĞ

��ůƵĞͬƉƵƌƉůĞ

�zĞůůŽǁ

 Green (e.g. grasses)

>ĂǇĞƌ ^ƉĞĐŝĞƐ �ŽǀĞƌ�ŽĨ�ƐƉĞĐŝĞƐ�ŝŶ�й �ŽǀĞƌ�ŽĨ�ďůŽƐƐŽŵƐ�ŝŶ�й

STANDARD FORM FOR VEGETATION SURVEY

WůĞĂƐĞ�ƵƐĞ�ƚŚŝƐ�ƐƚĂŶĚĂƌĚ�ĨŽƌŵ�ĨŽƌ�Ăůů�ǀĞŐĞƚĂƟŽŶ�ƐƵƌǀĞǇƐ͘�

�ĂƚĞ�Θ�dŝŵĞ͗�

WůĂĐĞ͗

EĂŵĞ�ŽĨ�ƌĞƐĞĂƌĐŚĞƌ͗�

WůŽƚ�ƐŝǌĞ͗�

h'/�ƚǇƉĞ�;WůŽƚ�ƐŝǌĞͿ�

�WĂƌŬ�ŵĞĂĚŽǁ�;Ϯ�ŵ�п�ϱ�ŵͿ

�tĂƐƚĞůĂŶĚ�ƐŝƚĞ�;Ϯ�ŵ�п�ϱ�ŵͿ

 Forest (ϱ�ŵ�п�ϭϱ�ŵͿ

�ZŽĂĚƐŝĚĞ�ǀĞŐĞƚĂƟŽŶ�;~ Ϯ�ŵ�п�Ϯ�ŵͿ

sĞŐĞƚĂƟŽŶ�Θ�ŐƌŽǁƚŚ�ĨŽƌŵƐ

dŽƚĂů�ĐŽǀĞƌ�ŽĨ�ƐŚƌƵďƐ�ŝŶ�й͗�

dŽƚĂů�ĐŽǀĞƌ�ŽĨ�ƚƌĞĞƐ�ŝŶ�й͗�

dŽƚĂů�ĐŽǀĞƌ�ŽĨ�ŚĞƌďƐ�ŝŶ�й͗�

dŽƚĂů�ĐŽǀĞƌ�ŽĨ�ŐƌĂƐƐĞƐ�ŝŶ�й͗�

sĞŐĞƚĂƟŽŶ�ŚĞŝŐŚƚ

Mean: 

DĂǆŝŵƵŵ͗�

DŝŶŝŵƵŵ͗�

/Ŷ�ƚŚĞ�ƚĂďůĞ͕�ƉůĞĂƐĞ�ĂƐƐĞƐƐ�ƚŚĞ�ĐŽǀĞƌ�ŽĨ�ĞĂĐŚ�ƐƉĞĐŝĞƐ�ŝŶ�й�;фϭй͕�ϭʹϱй͕�ϱʹϭϬй͕�ĨƌŽŵ�ϭϬ�ŽŶǁĂƌĚ�ŝŶ�ϭϬй�ƐƚĞƉƐͿ͘��ŝīĞͲ
ƌĞŶƟĂƚĞ�ŝĨ�Ă�ƐƉĞĐŝĞƐ�ŽĐĐƵƌƐ�ŝŶ�ŵŽƌĞ�ƚŚĂŶ�ŽŶĞ�ǀĞŐĞƚĂƟŽŶ�ůĂǇĞƌ�;Ϭʹϭŵ�ŚĞƌď�ůĂǇĞƌ͕ �хϭʹϱŵ�ƐŚƌƵď�ůĂǇĞƌ͕ �хϱŵ�ƚƌĞĞ�ůĂǇĞƌͿ͘�

WůŽƚ�ŶƵŵďĞƌ͗�

�ŽƌƌĞƐƉŽŶĚŝŶŐ�ƉŝĐƚƵƌĞ�ŶĂŵĞƐ͗�
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Appendix 4: Manual: Preparation of survey for work package WP2 field study (task 2.2.2) 
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MANUAL

WƌĞƉĂƌĂƟŽŶ�ŽĨ�ƐƵƌǀĞǇ�ĨŽƌ�ǁŽƌŬ�ƉĂĐŬĂŐĞ�tWϮ�ĮĞůĚ�ƐƚƵĚǇ�;ƚĂƐŬ�Ϯ͘Ϯ͘ϮͿ

CONTENT

<ĞǇ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƟŽŶƐ�

DĞƚŚŽĚŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚ

ZĞĐƌƵŝƚŵĞŶƚ�ŝŶ�h>>Ɛ

WůĂĐĞƐ�ĂŶĚ�ŝŶƐƟƚƵƟŽŶƐ�ƚŚĂƚ�ŵŝŐŚƚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƐƵƌǀĞǇ

ZĞƋƵĞƐƚĞĚ�ƐĂŵƉůĞ�ƐŝǌĞ

WƌĞƉĂƌĂƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂů

EĞǆƚ�ƐƚĞƉƐ�ƚŽ�ďĞ�ƚĂŬĞŶ

�ƉƉĞŶĚŝǆ͗�/ŶĨŽƌŵĂƟŽŶ�ƐŚĞĞƚ�ĨŽƌ�ŵƵůƟƉůŝĐĂƚŽƌƐ

�ŽŵƉŝůĞĚ�ďǇ�
dĞĐŚŶŝƐĐŚĞ�hŶŝǀĞƌƐŝƚćƚ��ĞƌůŝŶ�;dh�Ϳ
/͘�<ŽǁĂƌŝŬ͕�>͘<͘�&ŝƐĐŚĞƌ͕ �:͘�,ŽŶŽůĚ͕��͘��ŽƚǌĂƚ͕��͘��ƌŝŶŬŵĞǇĞƌ͕ �:͘�DĂƌĚĞƌ

sĞƌƐŝŽŶ͗�DĂƌĐŚ�Ϯϲ͕�ϮϬϭϱ
�ŽŶƚĂĐƚ͗�ůĞŽŶŝĞ͘ĮƐĐŚĞƌΛƚƵͲďĞƌůŝŶ͘ĚĞ



D�Eh�>�Ϯ

&/�>��^dh�z��/K�h>dhZ�>��/s�Z^/dz�ΈtWϮ�ĂŶĚ ULLƐ�ʹ�ƚĂƐŬ�Ϯ͘Ϯ͘ϮͿ

<ĞǇ�ƌĞƐĞĂƌĐŚ�ƋƵĞƐƟŽŶƐ

�Ɛ�ƉĂƌƚ�ŽĨ�tWϮ�Ă�ĮĞůĚ�ƐƚƵĚǇ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ŝŶ�Ăůů�ĮǀĞ�hƌďĂŶ�>ĞĂƌŶŝŶŐ�>Ăď�;h>>Ϳ�ĐŝƟĞƐ�ƚŽ�Įůů�ƚŚĞ�ĞǆŝƐƟŶŐ�ŬŶŽǁůĞĚŐĞ�
ŐĂƉ�ĐŽŶĐĞƌŶŝŶŐ�ƚŚĞ�ƌŽůĞ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝŶ�ƚŚĞ�ƉĞƌĐĞƉƟŽŶ͕�ǀĂůƵĂƟŽŶ�ŽĨ͕ �ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�ƵƌďĂŶ�
ŐƌĞĞŶ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�;h'/Ϳ͘�dŚĞ�ĨŽůůŽǁŝŶŐ�ŬĞǇ�ƋƵĞƐƟŽŶƐ�ǁŝůů�ďĞ�ĂĚĚƌĞƐƐĞĚ͗�

�ŽĞƐ�ǀĂƌǇŝŶŐ�ƐƉĞĐŝĞƐ�ƌŝĐŚŶĞƐƐ�ĂīĞĐƚ�ŚƵŵĂŶ�ƉĞƌĐĞƉƟŽŶ͕�ǀĂůƵĂƟŽŶ�ŽĨ͕�ĂŶĚ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ŐƌĞĞŶƐƉĂĐĞƐ�͙
;ĂͿ�͙�ĂŵŽŶŐ�ǀĂƌŝŽƵƐ�ŚƵŵĂŶ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ͍
;ďͿ�͙�ďĞƚǁĞĞŶ�h'/�ƚǇƉĞƐ͍
;ĐͿ�͙�ďĞƚǁĞĞŶ�h>>�ĐŝƟĞƐ͍

ϰ�
h
'/
�ƚǇ

ƉĞ
Ɛ

ϯ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ

�ĞƌůŝŶ

>ũƵďůũĂŶĂ

DĂůŵƂ

�ĚŝŶďƵƌŐŚ

�Ăƌŝ

�ƵƌŽƉĞĂŶ�ĐŝƟĞƐ

WŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ

DĞƚŚŽĚŽůŽŐŝĐĂů�ĂƉƉƌŽĂĐŚ�

/Ŷ�ĞĂĐŚ�h>>�ĐŝƚǇ�Ă�ƐƵƌǀĞǇ�;ĞǆͲƐŝƚƵ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƐƚƵĚǇͿ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ĂŵŽŶŐ�ƌĞƐƉŽŶĚĞŶƚƐ�ĨƌŽŵ�ĚŝīĞƌĞŶƚ�ŚƵŵĂŶ�
ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ�ŽŶ�ƚŚĞŝƌ�ƉĞƌĐĞƉƟŽŶ�ĂŶĚ�ǀĂůƵĂƟŽŶ�ŽĨ͕ �ĂŶĚ�ƚŚĞŝƌ�ŝŶƚĞƌĂĐƟŽŶ�ǁŝƚŚ�ĚŝīĞƌĞŶƚ�ƚǇƉĞƐ�ŽĨ�h'/͕�ǁŚĞƌĞďǇ�
ĞĂĐŚ�h'/�ƚǇƉĞ�ǁŝůů�ŝŶĐůƵĚĞ�ĚŝīĞƌĞŶƚ�ůĞǀĞůƐ�ŽĨ�ďŝŽĚŝǀĞƌƐŝƚǇ�;ƐĞĞ�&ŝŐƵƌĞ�ϭͿ͘�

�ĂƐĞĚ�ŽŶ�Ă�ƉƌĞƚĞƐƚ�ŝŶ�ϮϬϭϰ�ŝŶ��ĞƌůŝŶ͕�dh��ĐŽŵƉŝůĞĚ�Ă�ƋƵĞƐƟŽŶŶĂŝƌĞ�ƚŚĂƚ�ǁŝůů�ďĞ�ƵƐĞĚ�ŝŶ�ƚŚĞ�ŵĂŝŶ�ƐƚƵĚǇ�ŝŶ�ϮϬϭϱ�ŝŶ�Ăůů�
h>>�ĐŝƟĞƐ͘�dŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ǁĂƐ�ƌĞǀŝĞǁĞĚ�ďǇ�tWϮ�ƉĂƌƚŶĞƌƐ�ŝŶ�Ă�ĚŽƵďůĞ�ĨĞĞĚďĂĐŬ�ůŽŽƉ͘�dŚŝƐ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ŝƐ�ƚƌĂŶƐůĂƚͲ
ĞĚ�ŝŶ�ůŽĐĂů�ůĂŶŐƵĂŐĞƐ͕�ƚŚĂƚ�ŝƐ͕�ŝŶ�ƚŚŽƐĞ�ůĂŶŐƵĂŐĞƐ�ƐƉŽŬĞŶ�ŽĸĐŝĂůůǇ�ŝŶ�ƚŚĞ�h>>�ĐŝƟĞƐ�ƉůƵƐ�ůĂŶŐƵĂŐĞƐ�ƐƉŽŬĞŶ�ďǇ�ƌĞůĞǀĂŶƚ�
ŵŝŐƌĂƟŽŶ�ŐƌŽƵƉƐ͘�

�Ɛ�ƉƌĞƉĂƌĂƟŽŶ�ƚŚĞ�dh��ƚĞĂŵ�ŚĂƐ�ƐŽ�ĨĂƌ�ĐŽŽƌĚŝŶĂƚĞĚ�ĚĂƚĂ�ĐŽůůĞĐƟŽŶ�ďǇ�ƚŚĞ�h>>�ĐŝƟĞƐ�ŝŶ�ϮϬϭϰ�;ǀĞŐĞƚĂƟŽŶ�ĚĂƚĂ͕�ƉŚŽƚŽ�
ŵĂƚĞƌŝĂůͿ͕�ĐŽŶĚƵĐƚĞĚ�Ă�ƉƌĞͲƚĞƐƚ�ŝŶ��ĞƌůŝŶ�;ƚĞƐƚ�ŝŶƚĞƌǀŝĞǁƐ�ǁŝƚŚ�ŶĞĂƌůǇ�ϭ͕ϬϬϬ�ƌĞƐƉŽŶĚĞŶƚƐͿ�ĂŶĚ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƉƌĞƉĂƌŝŶŐ�
ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĂŶĚ�ƉŚŽƚŽŐƌĂƉŚŝĐ�ƐƟŵƵůŝ�ĨŽƌ�ĞĂĐŚ�h>>�ĐŝƚǇ�ŝŶ�ĚŝīĞƌĞŶƚ�ůĂŶŐƵĂŐĞƐ͘�dŚĞ�ƐƵƌǀĞǇ�ǁŝůů�ďĞ�ĐŽŶĚƵĐƚĞĚ�ǀŝĂ�
ƉĂƉĞƌͲĂŶĚͲƉĞŶĐŝů�ĂƐ�ǁĞůů�ĂƐ�ƚŚƌŽƵŐŚ�ĂŶ�ŽŶůŝŶĞ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƐĂŵĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ͘

EŽǁ͕�ǁĞ�ŶĞĞĚ�ǇŽƵƌ�ŚĞůƉ�ƚŽ�ĚŽ�ƚŚĞ�ĮŶĂů�ƉƌĞƉĂƌĂƟŽŶƐ�ĂŶĚ�ƉĞƌĨŽƌŵ�ƚŚĞ�ĮĞůĚ�ƐƚƵĚǇ�ŝŶ�ǇŽƵƌ�h>>͊
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ZĞĐƌƵŝƚŵĞŶƚ�ŝŶ�h>>Ɛ

�ĂƐĞĚ�ŽŶ�ŽƵƌ�ĞǆƉĞƌŝĞŶĐĞƐ�ĨƌŽŵ�ƚŚĞ�ƉƌĞƚĞƐƚ͕�ǁĞ�ŚĂǀĞ�ĐŽŵƉŝůĞĚ�Ă�ůŝƐƚ�ŽĨ�ƉŽƐƐŝďůĞ�ƉůĂĐĞƐ�ĂŶĚ�ŝŶƐƟƚƵƟŽŶƐ�ƚŚĂƚ�ŵŝŐŚƚ�
ŚĞůƉ�ƉĞƌĨŽƌŵ�ƚŚĞ�ƐƵƌǀĞǇ�ǁŝƚŚ�ƚŚĞŝƌ�ŵĞŵďĞƌƐ�Žƌ�ĚŝƐƚƌŝďƵƚĞ�ƚŚĞ�ůŝŶŬ�ĨŽƌ�ƚŚĞ�ŽŶůŝŶĞ�ǀĞƌƐŝŽŶ͘�zŽƵ�ǁŝůů�ĮŶĚ�ƚŚŝƐ�ůŝƐƚ�ďĞůŽǁ͘�

��ƚŚŽƌŽƵŐŚ�ƌĞĐƌƵŝƚŵĞŶƚ�ďĞĨŽƌĞŚĂŶĚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�Ă�ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ƐĂŵƉůĞ�ŽĨ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ�ǁŚŽ�
ĂƌĞ�ŝŶ�ƚŚĞ�ĨŽĐƵƐ�ŽĨ�ƚŚŝƐ�ƐƚƵĚǇ�ǁŝůů�ĂŶƐǁĞƌ�ŽƵƌ�ƋƵĞƐƟŽŶŶĂŝƌĞ͘�dŚƵƐ͕�ǁĞ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ǇŽƵƌ�h>>�ƚĞĂŵ�ĚŝƐĐƵƐƐĞƐ�ůŽĐĂůůǇ�
ƌĞůĞǀĂŶƚ�ƐƚĂŬĞŚŽůĚĞƌƐ�ĨŽƌ�ƉĂƌƟĐŝƉĂƟŶŐ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ͘�/Ŷ�ŵŽƐƚ�h>>Ɛ͕�ƉĂƌƚŶĞƌƐ�ĂŶĚ�ŵĞŵďĞƌƐ�ŽĨ�ƚŚĞ�h>>�ĐŽŵŵŝƩĞĞ�ŵĂǇ�
ƉƌŽǀŝĚĞ�ƵƐĞĨƵů�ĐŽŶƚĂĐƚƐ�ĨŽƌ�ƉĞƌĨŽƌŵŝŶŐ�ƚŚĞ�ƐƵƌǀĞǇ�ǁŝƚŚ�ĚŝǀĞƌƐĞ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ͘��/ƚ�ŝƐ�ƚŚĞƌĞĨŽƌĞ�ŵĂŶĚĂƚŽƌǇ�ƚŽ�ĂůƐŽ�
ŐĞƚ�ŝŶ�ĐŽŶƚĂĐƚ�ǁŝƚŚ�ƉĞŽƉůĞ�ƚŚĂƚ�ĂƌĞ�ƵƐƵĂůůǇ�ŶŽƚ�ĞĂƐǇ�ƚŽ�ĂƉƉƌŽĂĐŚ͕�ƐƵĐŚ�ĂƐ�

• WĞŽƉůĞ�ǁŝƚŚ�ůŽǁ�ŝŶĐŽŵĞ͕�
• WĞŽƉůĞ�ǁŝƚŚ�ůŽǁ�ĞĚƵĐĂƟŽŶĂů�ƐƚĂƚƵƐ͕�
• WĞŽƉůĞ�ǁŝƚŚ�ŵŝŐƌĂƟŽŶ�ďĂĐŬŐƌŽƵŶĚ͕�
• �ůĚĞƌůǇ�ƉĞŽƉůĞ͕�
• /ůů�Žƌ�ŚĂŶĚŝĐĂƉƉĞĚ�ƉĞŽƉůĞ͘�

/Ŷ�ŐĞŶĞƌĂů͕�ǁĞ�ƌĞĐŽŵŵĞŶĚ�ĐŽŶƚĂĐƟŶŐ�ŝŶƐƟƚƵƟŽŶƐ�Ăƚ�ůĞĂƐƚ�ĨŽƵƌ�ǁĞĞŬƐ�ďĞĨŽƌĞ�ǇŽƵ�ǁĂŶƚ�ƚŽ�ĚŽ�ƚŚĞ�ƐƵƌǀĞǇ�ǁŝƚŚ�ƚŚĞŝƌ�
ŵĞŵďĞƌƐ͘�^ŽŵĞ�ŵĂǇ�ŚĂǀĞ�ŵŽŶƚŚůǇ�ŵĞĞƟŶŐ͕�Žƌ�ƐƉĞĐŝĂů�ŽĐĐĂƐŝŽŶƐ�ƐƵĐŚ�ŽƉĞŶ�ĚĂǇƐ�Žƌ�ĂŶŶƵĂů�ĨĞƐƟǀĂůƐ�ďĞĨŽƌĞ�ƐƵŵŵĞƌ�
ŚŽůŝĚĂǇƐ�ƐƚĂƌƚ͕�ƚŽ�ǁŚŝĐŚ�ƚŚĞǇ�ŵŝŐŚƚ�ŝŶǀŝƚĞ�ǇŽƵ�ĨŽƌ�ĚŽŝŶŐ�ƚŚĞ�ƐƵƌǀĞǇ͘�&Žƌ�ƐƵĐŚ�ƉŽƐƐŝďŝůŝƟĞƐ͕�ǇŽƵ�ŵƵƐƚ�ŐĞƚ�ŝŶ�ĐŽŶƚĂĐƚ�ŝŶ�
ĂĚǀĂŶĐĞ͘�

tĞ�ƐƵŐŐĞƐƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�ƚŚĞ�ŝŶƐƟƚƵƟŽŶƐ�ĂƐ�ŝŶĚŝǀŝĚƵĂůůǇ�ĂƐ�ƉŽƐƐŝďůĞ͕�ƚŚĂƚ�ŝƐ͕�ŐŝǀĞ�ƚŚĞŵ�Ă�ĐĂůů�ŽŶ�ƚŚĞ�ƉŚŽŶĞ�ƌĂƚŚĞƌ�ƚŚĂŶ�
ũƵƐƚ�ƐĞŶĚŝŶŐ�ĂŶ�ĞŵĂŝů͊��ŌĞƌ�ǇŽƵ�ŚĂǀĞ�ŵĂĚĞ�ĐŽŶƚĂĐƚ͕�ǇŽƵ�ƐŚŽƵůĚ�ƐĞŶĚ�ƚŚĞŵ�Ă�ƉĞƌƐŽŶĂůŝǌĞĚ�ŝŶĨŽƌŵĂƟŽŶ�ƐŚĞĞƚ�ŽŶ�ƚŚĞ�
ƉƌŽũĞĐƚ͘�^ŽŵĞ�ǁŝůů�ĂƐŬ�ĨŽƌ�ƐƵĐŚ�ŇǇĞƌƐ�ĂƐ�ƚŚĞǇ�ǁĂŶƚ�ƚŽ�ƐŚŽǁ�ƚŚĞŵ�ƚŽ�ƚŚĞŝƌ�ƚĞĂŵ�ͬ�ƚŚĞŝƌ�ŵĞŵďĞƌƐ�ͬ�͘͘͘�tĞ�ƉƌŽǀŝĚĞ�ǇŽƵ�
ĂŶ�ŝŶĨŽƌŵĂƟŽŶ�ƐŚĞĞƚ�ƚŚĂƚ�ǇŽƵ�ĐĂŶ�ĂĚĂƉƚ�ƚŽ�ǇŽƵƌ�ůŽĐĂů�ĐŽŶĚŝƟŽŶƐ�;ƐĞĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ĚŽĐƵŵĞŶƚͿ͘�

/ƚ�ŝƐ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ƚŚĂƚ�ƚŚĞ�ƐƵƌǀĞǇ�ƌĞƐƉŽŶĚĞŶƚƐ�ĚŽ�ŶŽƚ�ƌĞĐĞŝǀĞ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ƚŚĂŶ�ŶĞĐĞƐƐĂƌǇ�ŽŶ�ƚŚĞ�ƚŽƉŝĐͬĐĂƵƐĞ�
ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ďĞĨŽƌĞŚĂŶĚ�ďĞĐĂƵƐĞ�ƚŚĞ�Ăŝŵ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ŝƐ�ƚŽ�ŐĞƚ�ŝŶƚƵŝƟŽŶĂů�ƌĞƐƉŽŶƐĞƐ�ƚŚĂƚ�ŵŝŐŚƚ�ŽƚŚĞƌǁŝƐĞ�ďĞ�ďŝͲ
ĂƐĞĚ͘�dŚĞƌĞĨŽƌĞ͕�ƉůĞĂƐĞ�ĚŽ�ŶŽƚ�ĂĚĚ�ĂŶǇ�ĂĚĚŝƟŽŶĂů�ŝŶĨŽƌŵĂƟŽŶ�ƚŚĂŶ�ƚŚĂƚ�ŝŶĐůƵĚĞĚ�ŽŶ�ƚŚĞ�ŝŶĨŽƌŵĂƟŽŶ�ƐŚĞĞƚ�ǁĞ�ƉƌŽͲ
ǀŝĚĞ͘�dŚŝƐ�ĂůƐŽ�ĂƉƉůŝĞƐ�ƚŽ�ĂŶǇ�ŽƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ǇŽƵ�ƐŚĂƌĞ�ǁŚĞŶ�ǇŽƵ�ĞǆƉůĂŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ƚŽ�ƚŚĞ�ƉĂƌƟĐŝƉĂŶƚƐ�Ͳ�ƉůĞĂƐĞ�ƐƟĐŬ�
ƚŽ�ŐĞŶĞƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƐƵƌǀĞǇ�ĂŶĚ�ĚŽ�ďǇ�ŶŽ�ŵĞĂŶƐ�ŵĞŶƟŽŶ�ƚŚĂƚ�ƚŚĞ�ƐƵƌǀĞǇ�ĚĞĂůƐ�ǁŝƚŚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝƐƐƵĞƐ͘

dŽ�ĂǀŽŝĚ�ďŝĂƐĞĚ�ĚĂƚĂ�ĚƵĞ�ƚŽ�ƐƵƌǀĞǇŝŶŐ�Ă�ůĂƌŐĞ�ŐƌŽƵƉ�ŽĨ�ƐŽͲĐĂůůĞĚ�ƉƌŽĨĞƐƐŝŽŶĂůƐ͕�ǁĞ�ĞŶĐŽƵƌĂŐĞ�ǇŽƵ�ƚŽ�ƐƵƌǀĞǇ�ǇŽƵƌ�ŽǁŶ�
ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĐŽůůĞĂŐƵĞƐ�ũƵƐƚ�ĂƐ�Ă�ƐŵĂůů�ƉĂƌƚ�ŽĨ�ǇŽƵƌ�ďŝŐŐĞƌ�ƐĂŵƉůĞ͘�tĞ�ŬŶŽǁ�ƚŚĂƚ�ƚŚĞƐĞ�ƉĞŽƉůĞ�ĂƌĞ�ĞĂƐǇ�ƚŽ�ƌĞĂĐŚ�ĂŶĚ�
ǀŽůƵŶƚĞĞƌ�ƚŽ�ƉĂƌƟĐŝƉĂƚĞ�ŝŶ�ƚŚĞ�ƐƵƌǀĞǇ�ďƵƚ�ƉůĞĂƐĞ�ƚĂŬĞ�ĐĂƌĞ�ƚŽ�ĐŽůůĞĐƚ�Ă�ĐƵůƚƵƌĂůůǇ�ĚŝǀĞƌƐĞ�ƐĂŵƉůĞ�ŽĨ�ǇŽƵƌ�h>>͛ Ɛ�ƉŽƉƵůĂͲ
ƟŽŶ͊�zŽƵƌ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĐŽůůĞĂŐƵĞƐ�ŵĂǇ�ŚŽǁĞǀĞƌ�ďĞ�ŐŽŽĚ�ƚŽ�ĚŝƐƐĞŵŝŶĂƚĞ�ƚŚĞ�ƐƵƌǀĞǇ͕ �Ğ͘Ő͕͘�ƚŽ�ƚŚĞŝƌ�ŝŶƚĞƌĞƐƚĞĚ�ŶĞŝŐŚͲ
ďŽƌƐ͕�ŐƌĂŶĚƉĂƌĞŶƚƐ�ĂŶĚ�ƐŽ�ŽŶ͘�

�ƵůƚƵƌĞ
tŽƌŬƐŚŽƉƐ�;Ăƌƚ͕�ƐƉŽƌƚ͕�ĞĚƵĐĂƟŽŶ͕�͙Ϳ
�ǆŚŝďŝƟŽŶƐ
hƌďĂŶ�ŐĂƌĚĞŶŝŶŐ�ƉƌŽũĞĐƚƐ
dŚĞĂƚĞƌ�ŐƌŽƵƉƐ
�ĂŶĐŝŶŐ�ŐƌŽƵƉƐ
>ĂŶŐƵĂŐĞ�ƐĐŚŽŽůƐ
>ŝďƌĂƌŝĞƐ

^ƉŽƌƚƐ
^ƉŽƌƚƐ�ĐůƵď�;ƐŽĐĐĞƌ͕ �ƚĂďůĞ�ƚĞŶŶŝƐ͕����
ďĂƐŬĞƚďĂůů͕�ƌƵŐďǇ͕ �͙Ϳ
&ŝƚŶĞƐƐ�ƐƚƵĚŝŽƐ
�ůŝŵďŝŶŐ�ŐǇŵ
zŽŐĂ�ƐĐŚŽŽůƐ
,ŽƌƐĞƌĂĐĞƐ
�ŚĞƐƐ�ĐůƵďƐ

ZĞůŝŐŝŽŶ
�ŚƵƌĐŚ�ĐŽŶŐƌĞŐĂƟŽŶƐ
DŽƐƋƵĞƐ
^ǇŶĂŐŽŐƵĞƐ

�ůĚĞƌůǇ�ƉŽƉƵůĂƟŽŶ
;,ĞĂůƚŚͿ�ĐƵƌĞ�ŝŶƐƟƚƵƟŽŶƐ
EƵƌƐŝŶŐ�ŚŽŵĞƐ
^ŽĐŝĂů�ǁĞůĨĂƌĞ�ǁŽƌŬ

WĂƌĞŶƚƐ
WůĂǇŐƌŽƵŶĚƐ
<ŝŶĚĞƌŐĂƌƚĞŶƐ
�ĂǇ�ĐĂƌĞ�ĐĞŶƚĞƌƐ
zŽƵƚŚ�ĐĞŶƚĞƌƐ
zŽƵƚŚ�ǁĞůĨĂƌĞ
^ĐŚŽŽůƐ�

^ŝĐŬ�ĂŶĚ�ŚĂŶĚŝĐĂƉƉĞĚ�ƉĞŽƉůĞ
,ŽƐƉŝƚĂůƐ�;Ğ͘Ő͕͘�ǁĂŝƟŶŐ�ƌŽŽŵƐͿ
ZĞŚĂďŝůŝƚĂƟŽŶ�ŚŽŵĞƐ
ZĞĚ�ĐƌŽƐƐ
,ĞĂůƚŚ�ĐĞŶƚĞƌƐ

�ŶǀŝƌŽŶŵĞŶƚĂů�ĂŶĚ�ŶĂƚƵƌĞ�ƉƌŽƚĞĐƟŽŶ
�ŽŶƐĞƌǀĂƟŽŶ�ĂƐƐŽĐŝĂƟŽŶƐ
�ŶǀŝƌŽŶŵĞŶƚĂů�ĞĚƵĐĂƟŽŶ�ĐĞŶƚĞƌƐ
KƌŐĂŶŝĐ�ƐŚŽƉƐ

>ŽǁĞƌ�ƐŽĐŝŽͲĞĐŽŶŽŵŝĐ�ƐƚĂƚƵƐ
>ĂďŽƌ�ǁĞůĨĂƌĞ
:Žď�ŝŶĨŽƌŵĂƟŽŶ�ĐĞŶƚĞƌƐ
^ĂůǀĂƟŽŶ�ĂƌŵǇ
WƵďůŝĐ�ƐŽƵƉ�ŬŝƚĐŚĞŶ
^ŚŽƉƉŝŶŐ�ŵĂůůƐ

WůĂĐĞƐ�ĂŶĚ�ŝŶƐƟƚƵƟŽŶƐ�ƚŚĂƚ�ŵŝŐŚƚ�ƐƵƉƉŽƌƚ�ƚŚĞ�ƐƵƌǀĞǇ



D�Eh�>�ϰ

ZĞƋƵĞƐƚĞĚ�ƐĂŵƉůĞ�ƐŝǌĞ

dŽ�ƌĞĐĞŝǀĞ�Ă�ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ƐĂŵƉůĞ�ĂŵŽŶŐ�Ăůů�h>>Ɛ�Ă�ŵŝŶŝŵƵŵ�ƐĂŵƉůĞ�ƐŝǌĞ�ŽĨ�ϰϱϬ�ƉĞƌ�h>>�ĐŝƚǇ�ŝƐ�ŶĞĞĚĞĚ͘�dŚĞ�ƐĂŵͲ
ƉůĞƐ�ƐŚŽƵůĚ�ďĞ�ĞǀĞŶůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ďĞƚǁĞĞŶ�ƚŚĞ�ƉĂƉĞƌͲĂŶĚͲƉĞŶĐŝů�ƐƵƌǀĞǇ�;ϮϮϱ�ƋƵĞƐƟŽŶŶĂŝƌĞƐͿ�ĂŶĚ�ƌĞƐƉŽŶĚĞŶƚƐ�ŽŶůŝŶĞ�
;ϮϮϱ�ƋƵĞƐƟŽŶŶĂŝƌĞƐͿ͘�/Ŷ�ƚŽƚĂů�Ăƚ�ůĞĂƐƚ�Ϯϱй�ŽĨ�ƚŚĞ�ƌĞƐƉŽŶĚĞŶƚƐ�ƐŚŽƵůĚ�ďĞůŽŶŐ�ƚŽ�ƚŚĞ�ĮǀĞ�ƉŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ�ůŝƐƚĞĚ�
ĂďŽǀĞ�ƚŽ�ŵĞĞƚ�ŽƵƌ�ĨŽĐƵƐ�ŽŶ�ďŝŽĐƵůƚƵƌĂů�ĚŝǀĞƌƐŝƚǇ͘�

dŚĞ�ŵŝŶŝŵƵŵ�ƐĂŵƉůĞ�ƐŝǌĞ�ŽĨ�ϰϱϬ�ƉĞƌ�h>>�ĐŝƚǇ�ŝƐ�ďĂƐĞĚ�ŽŶ�

• The ƉŽƉƵůĂƟŽŶ�ŽĨ�ƚŚĞ�h>>�ĐŝƟĞƐ͗�dŽ�ĐŽůůĞĐƚ�Ă�ƌĞƉƌĞƐĞŶƚĂƟǀĞ�ƐĂŵƉůĞ�ŽĨ��ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ǇŽƵƌ�ĐŝƚǇ�ŝŶƚĞƌǀŝĞǁƐ�
ǁŝƚŚ�ϯϴϯ�ƚŽ�ϯϴϱ�ƉĞƌƐŽŶƐ�ƉĞƌ�h>>�ĂƌĞ�ŶĞĐĞƐƐĂƌǇ�;ƐĞĞ͕�Ğ͘Ő͕͘�ƚŚŝƐ�ůŝŶŬ�ŚƩƉ͗ͬͬǁǁǁ͘ƐƵƌǀĞǇƐǇƐƚĞŵ͘ĐŽŵͬƐƐĐĂůĐ͘ŚƚŵͿ͘�zĞƚ�
ĂƐ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŝůů�ůŝŬĞůǇ�ŶŽƚ�ĂŶƐǁĞƌ�ĞĂĐŚ�ƋƵĞƐƟŽŶ�ĂŶĚ�ǁŝůů�ŶŽƚ�ĞǀĞŶůǇ�ƌĞƉƌĞƐĞŶƚ�ĐƵůƚƵƌĂů�ŐƌŽƵƉƐ͕�ǁĞ�ŶĞĞĚ��Ă�ŶƵŵͲ
ďĞƌ�ŽĨ�ĂĚĚŝƟŽŶĂů�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�;ŝ͘Ğ͘�ϰϱϬͿ�ƚŽ�ďĞ�ŽŶ�ƚŚĞ�ƐĂĨĞ�ƐŝĚĞ͘�

• ^ƚĂƟƐƟĐƐ�ĨƌŽŵ�ƚŚĞ�ƉƌĞƚĞƐƚ�ŝŶ��ĞƌůŝŶ͗�tĞ�ƐƵƌǀĞǇĞĚ�ĂďŽƵƚ�ϭ͕ϬϬϬ�ƉĞŽƉůĞ�ŝŶ�ϮϬϭϰ͘�KƵƌ�ƌĞƐƵůƚƐ�ƐŚŽǁ�ĐůĞĂƌ�ĚŝīĞƌĞŶĐͲ
ĞƐ�ďĞƚǁĞĞŶ�ƚŚĞ�ŽŋŝŶĞ�;ƉĂƉĞƌͲĂŶĚͲƉĞŶĐŝůͿ�ĂŶĚ�ŽŶůŝŶĞ�ƉŽƉƵůĂƟŽŶ�ƐĂŵƉůĞƐ͘�dŽ�ĂĐĐŽƵŶƚ�ĨŽƌ�ƚŚŝƐ�ǀĂƌŝĂƟŽŶ͕�ǁĞ�ŶĞĞĚ�Ă�
ƐŽůŝĚ�ƐĂŵƉůĞ�ƐŝǌĞ�ĨŽƌ�ĞĂĐŚ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ŵĞƚŚŽĚ͘�

ͻ� &ƵƚƵƌĞ�ƐƚĂƟƐƟĐƐ͗�ŽŶůǇ�Ă�ƐŽůŝĚ�ĂŵŽƵŶƚ�ŽĨ�ĚĞŐƌĞĞƐ�ŽĨ�ĨƌĞĞĚŽŵ�;ĚĨͿ�ǁŝůů�ĞŶĂďůĞ�ƵƐ�ƚŽ�ƉĞƌĨŽƌŵ�ŵƵůƟǀĂƌŝĂƚĞ�ĂŶĂůǇͲ
ƐĞƐ�ĂŶĚ�ƚŽ�ŝŶĐůƵĚĞ�ƚŚĞ�ĐŽůůĞĐƚĞĚ�ƐŽĐŝŽĚĞŵŽŐƌĂƉŚŝĐ�ǀĂƌŝĂďůĞƐ͘��ƚ�ƉƌĞƐĞŶƚ͕�ŽƵƌ�ĂŶƐǁĞƌ�ĐĂƚĞŐŽƌŝĞƐ�ĂĚĚ�ƵƉ�ƚŽ�ϵϵ�ĚĨ͘ �/Ĩ�
ǁĞ�ĨŽůůŽǁ�ƚŚĞ�ƌƵůĞ�ŽĨ�ƚŚƵŵď�ǁĞ�ƐŚŽƵůĚ�Ăŝŵ�Ăƚ�ůĞĂƐƚ�Ăƚ�Ă�ƚǁĞŶƚǇĨŽůĚ�ŚŝŐŚĞƌ�ƐĂŵƉůĞ�ƐŝǌĞ�ĨŽƌ�ƉĞƌĨŽƌŵŝŶŐ�ƌĞůŝĂďůĞ�ĂŶĂůͲ
ǇƐĞƐ͘�/Ĩ�ƚŚŝƐ�ƐĂŵƉůĞ�ƐŝǌĞ�ŝƐ�ŶŽƚ�ƌĞĂĐŚĞĚ�ŝƚ�ǁŝůů�ďĞ�ŚĂƌĚ�ƚŽ�ŐĞƚ�ƚŚĞ�ƌĞƐƵůƚƐ�ƉƵďůŝƐŚĞĚ�ŝŶ�Ă�ǀĞƌǇ�ŐŽŽĚ�ũŽƵƌŶĂů͘

WƌĞƉĂƌĂƟŽŶ�ŽĨ�ŵĂƚĞƌŝĂů

YƵĞƐƟŽŶŶĂŝƌĞƐ�Θ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů

tĞ�ǁŝůů�ƉƌŽǀŝĚĞ�ĞĂĐŚ�h>>�ǁŝƚŚ�ŝƚƐ�͞ƉĞƌƐŽŶĂůŝǌĞĚ͟�ƐĞƚ�ŽĨ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�;ĚŽĐƵŵĞŶƚƐ�ƚŽ�ďĞ�ĐŽƉŝĞĚͿ�ƚŚĂƚ�ŝŶĐůƵĚĞ�ƚŚƌĞĞ�
ĚŝīĞƌĞŶƚ�ƉĂŝƌƐ�ŽĨ�h'/�ƚǇƉĞƐ͗�;ϭͿ�ŵĞĂĚŽǁ�Ͳ�ǁĂƐƚĞůĂŶĚ͕�;ϮͿ�ŵĞĂĚŽǁ�Ͳ�ĨŽƌĞƐƚ͕�;ϯͿ�ŵĞĂĚŽǁ�Ͳ�ƌŽĂĚƐŝĚĞ�ǀĞŐĞƚĂƟŽŶ͘�dŚĞ�
ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĂƌĞ�ĐŽŵƉůĞƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�;ƉŚŽƚŽ�ƌĞƚŽƵĐŚĞƐͿ�ŝŶ�Ă�ƉƌŝŶƚĂďůĞ�ƌĞƐŽůƵƟŽŶ͘�

WůĞĂƐĞ�ĞŶƐƵƌĞ�ƚŽ�ŚĂǀĞ�ĂĐĐĞƐƐ�ƚŽ�Ă�ŚŝŐͲƋƵĂůŝƚǇ�ƉƌŝŶƚĞƌ�ĨŽƌ�ƚŚĞ�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ďůĂĐŬͲĂŶĚͲǁŚŝƚĞ�ƐŚĞĞƚƐ�ŽĨ�ƚŚĞ�ƋƵĞƐƟŽŶͲ
ŶĂŝƌĞ�ĂŶĚ�Ă�ǀĞƌǇ�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ƉƌŝŶƚĞƌ�;ĐŽůŽƌ�ƉƌŝŶƚĞƌͿ�ĨŽƌ�ƉƌŝŶƟŶŐ�ƚŚĞ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�;ƉŚŽƚŽ�ƌĞƚŽƵĐŚĞƐͿ͘�zŽƵ�ǁŝůů�
ĂůƐŽ�ŶĞĞĚ�ƚŽ�ĚŽ�ƐŽŵĞ�ůĂŵŝŶĂƟŶŐ�ĂŶĚ�ƐƉŝƌĂů�ďŝŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�ĨŽƌ�ďĞƩĞƌ�ŚĂŶĚůŝŶŐ�ŝŶ�ƚŚĞ�ĮĞůĚ͘�tĞ�ǁŝůů�
ƉƌŽǀŝĚĞ�ĨƵƌƚŚĞƌ�ĚĞƚĂŝůƐ�ŽŶ�ƚŚŝƐ�ǁŚĞŶ�ǁĞ�ƐĞŶĚ�ƚŚĞ�ĮŶĂŶůŝǌĞĚ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ŝŶ�ĐĂůĞŶĚĂƌ�ǁĞĞŬ�ϭϳ�;ƐĞĞ�ƐĐŚĞĚƵůĞ�ďĞůŽǁͿ͘�

KŶůŝŶĞ�ǀĞƌƐŝŽŶ

tĞ�ǁŝůů�ƉƌŽǀŝĚĞ�ǇŽƵ�ƚŚĞ�ůŝŶŬ�ƚŽ�ǇŽƵƌ�h>>͛ Ɛ�ŽŶůŝŶĞ�ǀĞƌƐŝŽŶ�ŽĨ�ƚŚĞ�ƐƵƌǀĞǇ�ŝŶ�ĐĂůĞŶĚĂƌ�ǁĞĞŬ�ϮϮ�;ƐĞĞ�ƐĐŚĞĚƵůĞ�ďĞůŽǁͿ͘�
WůĞĂƐĞ�ĐŽŶƐŝĚĞƌ�ƚŚĂƚ�ĂůƐŽ�ĨŽƌ�ƚŚĞ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƚŚĞ�ůŝŶŬ�ǇŽƵ�ǁŝůů�ŶĞĞĚ�ƚŽ�ĨĂĐƚŽƌ�ŝŶ�ƐƵĸĐŝĞŶƚ�ƟŵĞ͘�^ŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ƌĞͲ
ĐƌƵŝƚŵĞŶƚ�ƉƌŽĐĞƐƐ�ĨŽƌ�ƉĂƉĞƌͲĂŶĚͲƉĞŶĐŝů�ŝŶƚĞƌǀŝĞǁƐ͕�ǇŽƵ�ŶĞĞĚ�ƚŽ�ĐŽŶƚĂĐƚ�ŝŶƐƟƚƵƟŽŶƐ�ƚŚĂƚ�ĚŝƐƐĞŵŝŶĂƚĞ�ƚŚĞ�ůŝŶŬ�ƚŽ�ƚŚĞŝƌ�
ŵĞŵďĞƌƐ�Ăƚ�ůĞĂƐƚ�ĨŽƵƌ�ǁĞĞŬƐ�ŝŶ�ĂĚǀĂŶĐĞ͘�WůĞĂƐĞ�ŬĞĞƉ�ŝŶ�ŵŝŶĚ�ƚŚĂƚ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ŵĂŬĞ�ƐƵƌĞ�ƚŚĂƚ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŚŽ�ŚĂǀĞ�
ƚĂŬĞŶ�ƉĂƌƚ�ŝŶ�ƚŚĞ�ƉĂƉĞƌͲĂŶĚͲƉĞŶĐŝů�ƐƵƌǀĞǇ�ĐĂŶŶŽƚ�ĂůƐŽ�ƉĂƌƟĐŝƉĂƚĞ�ŝŶ�ƚŚĞ�ŽŶůŝŶĞ�ǀĞƌƐŝŽŶ͊

/ŶƚĞƌǀŝĞǁĞƌƐ

tĞ�ƐƵŐŐĞƐƚ�ƚŚĂƚ�ǇŽƵƌ�ƐƚĂī�ǁŚŽ�ǁŝůů�ĐŽŶĚƵĐƚ�ƚŚĞ�ƉĂƉĞƌͲĂŶĚͲƉĞŶĐŝů�ƐƵƌǀĞǇƐ�ǁĞĂƌ�ĐůĞĂŶ�ĂŶĚ�ĚĞĐĞŶƚ�ĐůŽƚŚŝŶŐ�ĂƐ�ǁĞůů�ĂƐ�
ĂŶ�ĂĐĐĞƐŽƌǇ�ƚŚĂƚ�ŝŶĚŝĐĂƚĞƐ�ƚŚĞŝƌ�ĂĸůŝĂƟŽŶ�ƚŽ�ǇŽƵƌ�ŝŶƐŝƚƵƟŽŶ͕�Ğ͘Ő͘�ƚͲƐŚŝƌƚ�ǁŝƚŚ�ůŽŐŽ͘
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Appendix 5: Manual: Getting started with the WP2 field study (task 2.2.2) 
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'ĞƫŶŐ�ƐƚĂƌƚĞĚ�ǁŝƚŚ�ƚŚĞ�tWϮ�ĮĞůĚ�ƐƚƵĚǇ�;ƚĂƐŬ�Ϯ͘Ϯ͘ϮͿ

ϰ�
h
'/
�ƚǇ

ƉĞ
Ɛ

ϯ�ďŝŽĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ

Berlin

>ũƵďůũĂŶĂ

Malmö

�ĚŝŶďƵƌŐŚ

Bari

�ƵƌŽƉĞĂŶ�ĐŝƟĞƐ

WŽƉƵůĂƟŽŶ�ŐƌŽƵƉƐ



MANUAL 2

&/�>��^dh�z��/K�h>dhZ�>��/s�Z^/dz�ΈtWϮ�and ULLs – task 2.2.2)

WƌĞƉĂƌŝŶŐ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĂŶĚ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů

zŽƵ�ĂƌĞ�ƉƌŽǀŝĚĞĚ�ǁŝƚŚ�ǇŽƵƌ�h>>͛ Ɛ�͞ƉĞƌƐŽŶĂůŝǌĞĚ͟�ƐĞƚ�ŽĨ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�;ĚŽĐƵŵĞŶƚƐ�ƚŽ�ďĞ�ĐŽƉŝĞĚͿ�ƚŚĂƚ�ŝŶĐůƵĚĞ�ƚŚƌĞĞ�
ĚŝīĞƌĞŶƚ�ƉĂŝƌƐ�ŽĨ�h'/�ƚǇƉĞƐ͘�dŚĞ�ǀĞƌƐŝŽŶƐ�ĂƌĞ�ŝŶĚŝĐĂƚĞĚ�ŝŶ�ƚŚĞ�ůĞŌ�ĐŽƌŶĞƌ�ŽĨ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ͗�

;ϭͿ�ŵĞĂĚŽǁ�ʹ�ǁĂƐƚĞůĂŶĚ�;͞Dt͟Ϳ͕�
;ϮͿ�ŵĞĂĚŽǁ�ʹ�ĨŽƌĞƐƚ�;͞D&͟Ϳ͕�
;ϯͿ�ŵĞĂĚŽǁ�Ͳ�ƌŽĂĚƐŝĚĞ�ǀĞŐĞƚĂƟŽŶ�;͞DZ͟Ϳ͘�

dŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ĂƌĞ�ĐŽŵƉůĞƚĞĚ�ǁŝƚŚ�ƚŚĞ�ĐŽƌƌĞƐƉŽŶĚŝŶŐ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�;ƉŚŽƚŽ�ƌĞƚŽƵĐŚĞƐͿ�ŝŶ�Ă�ƉƌŝŶƚĂďůĞ�ƌĞƐŽůƵͲ
ƟŽŶ͘�DĂŬĞ�ƐƵƌĞ�ƚŚĂƚ�ǇŽƵ�ĚŝƐƚƌŝďƵƚĞ�ƚŚĞ�ƚŚƌĞĞ�ĚŝīĞƌĞŶƚ�ƉĂŝƌƐ�ĞƋƵĂůůǇ�ďĞƚǁĞĞŶ�ǇŽƵƌ�ƌĞƐƉŽŶĚĞŶƚƐ͘�

WůĞĂƐĞ�ƉƌŝŶƚ�ƚŚĞ�ƚĞǆƚ�ƉĂƌƚƐ�ǁŝƚŚ�Ă�ŚŝŐŚͲƋƵĂůŝƚǇ�ƉƌŝŶƚĞƌ�ĨŽƌ�ƚŚĞ�ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ďůĂĐŬͲĂŶĚͲǁŚŝƚĞ�ƐŚĞĞƚƐ�ŽĨ�ƚŚĞ�ƋƵĞƐƟŽŶͲ
ŶĂŝƌĞ�ĂŶĚ�ƵƐĞ�Ă�ǀĞƌǇ�ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ƉƌŝŶƚĞƌ�;ĐŽůŽƌ�ƉƌŝŶƚĞƌͿ�ĨŽƌ�ƉƌŝŶƟŶŐ�ƚŚĞ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�;ƉŚŽƚŽ�ƌĞƚŽƵĐŚĞƐͿ͘�

WůĞĂƐĞ�ĚŽ�ƐŽŵĞ�ůĂŵŝŶĂƟŶŐ�ĂŶĚ�ƐƉŝƌĂů�ďŝŶĚŝŶŐ�ŽĨ�ƚŚĞ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�ĨŽƌ�ďĞƩĞƌ�ŚĂŶĚůŝŶŐ�ŝŶ�ƚŚĞ�ĮĞůĚ�ĂƐ�ǇŽƵ�ƐĞĞ�ŝƚ�ŽŶ�
ƚŚĞ�ƉŝĐƚƵƌĞ�ďĞůŽǁ͗�

WůĞĂƐĞ�ĐŽŶƐŝĚĞƌ�ƚŚĂƚ�ǁĞ�ƉƌĞƉĂƌĞĚ�ƚŚĞ�ƐƟŵƵůŝ�ŵĂƚĞƌŝĂů�ŝŶ�ĂŶ�ŝŶƚĞŶĚĞĚ�ŽƌĚĞƌ͊�dŚĂƚ�ŝƐ͕�ƚŚĞ�ŽƌĚĞƌ�ĚŽĞƐ�ŶŽƚ�ĨŽůůŽǁ�ƚŚĞ�
ĚŝǀĞƌƐŝƚǇ�ůĞǀĞůƐ͘�dŚĞ�ŐŝǀĞŶ�ŽƌĚĞƌ�ǁĂƐ�ƚĞƐƚĞĚ�ŝŶ�ƚŚĞ�ƉƌĞƚĞƐƚ�ϮϬϭϰ͕�ĂŶĚ�ǁĞ�ǁŝůů�ƉƌŽǀŝĚĞ�Ăůů�ŽƚŚĞƌ�ŵĂƚĞƌŝĂů�;Ğ͘Ő͕͘�ĞǆĐĞů�ĚĂƚĂ�
ƐŚĞĞƚ�ĨŽƌ�ĚĂƚĂ�ĞŶƚƌǇͿ�ĂĐĐŽƌĚŝŶŐůǇ͘�WůĞĂƐĞ͕�ďǇ�ŶŽ�ŵĞĂŶƐ�ĐŚĂŶŐĞ�ƚŚŝƐ�ŽƌĚĞƌ�ĂƐ�ƚŚŝƐ�ŵĂǇ�ƌĞƐƵůƚ�ŝŶ�ƐĞǀĞƌĞ�ĞƌƌŽƌƐ͘�

dŚĞ�ƉŝĐƚƵƌĞƐ�ĂƌĞ�ůĂďĞůůĞĚ�ǁŝƚŚ�ŶƵŵďĞƌƐ�ϭ�ƚŽ�ϯ�ĨŽƌ�ƚŚĞ�ƉĂƌŬ͕�ǁĂƐƚĞůĂŶĚ�ĂŶĚ�ĨŽƌĞƐƚ�ƐĞƌŝĞƐ�ĂŶĚ�ǁŝƚŚ�ϭ�ƚŽ�ϰ�ĨŽƌ�ƚŚĞ�ƌŽĂĚͲ
ƐŝĚĞ�ƐĞƌŝĞƐ͘�dŚŝƐ�ŽƌĚĞƌ�ĐŽƌƌĞƐƉŽŶĚƐ�ǁŝƚŚ�ƚŚĞ�ŽƌĚĞƌ�ŐŝǀĞŶ�ŝŶ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ͘�

WůĞĂƐĞ�ĐŽŶƐŝĚĞƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĨŽƌ�ǇŽƵƌ�ƚĞĂŵ�ǁŚĞŶ�ĐŽŶĚƵĐƟŶŐ�ƚŚĞ�ĮĞůĚ�ǁŽƌŬ

• ^ƟĐŬ�ƚŽ�ŐĞŶĞƌĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƐƵƌǀĞǇ�ĂŶĚ�ĚŽ�ďǇ�ŶŽ�ŵĞĂŶƐ�ŵĞŶƟŽŶ�ƚŚĂƚ�ƚŚĞ�ƐƵƌǀĞǇ�ĚĞĂůƐ�ǁŝƚŚ�ďŝŽĚŝǀĞƌƐŝƚǇ�ŝƐͲ
ƐƵĞƐ�;ƐĞĞ�DĂŶƵĂů�ŽĨ�DĂƌĐŚ�ϮϬϭϱͿ͘

• &ŝůů�ŝŶ�ƚŚĞ�ĮůĞ��ŽĐƵŵĞŶƚĂƟŽŶ�ŽĨ�ƌĞƐƉŽŶƐĞ�ƌĂƚĞ�ǁŚŝůĞ�ďĞŝŶŐ�ŝŶ�ƚŚĞ�ĮĞůĚ͘

• tĞĂƌ�ĚĞĐĞŶƚ�ĐůŽƚŚŝŶŐ�ĂŶĚ�ĂŶ�ĂĐĐĞƐƐŽƌŝǌĞ�ƚŽ�ƐŚŽǁ�ǇŽƵƌ�ĂĸůŝĂƟŽŶ�;ƐĞĞ�DĂŶƵĂů�ŽĨ�DĂƌĐŚ�ϮϬϭϱͿ͘�

• �ƵƌŝŶŐ�ƚŚĞ�ƉƌĞƚĞƐƚ͕�ǁĞ�ĨŽƵŶĚ�ŝƚ�ǀĞƌǇ�ŚĞůƉĨƵů�ƚŽ�ƉƌŽǀŝĚĞ�ĐŽŶƚĂĐƚ�ĐĂƌĚƐ�;ůŝŬĞ�ďƵƐŝŶĞƐƐ�ĐĂƌĚƐͿ�ƚŽ�ƚŚŽƐĞ�ƉĂƌƟĐŝƉĂŶƚƐ�ǁŚŽ�
ǁĂŶƚĞĚ�ƚŽ�ŐĞƚ�ŵŽƌĞ�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ƚŚĞ�ƐƚƵĚǇ͘�zŽƵ�ŵĂǇ�ǁĂŶƚ�ƚŽ�ƉƌĞƉĂƌĞ�ƐŽŵĞ�ĨŽƌ�ǇŽƵƌ�h>>͕�ƚŽŽ͘��

• /Ĩ�ǇŽƵ�ĚŽ�Ă�ůŽƩĞƌǇ͕ �ŵĂŬĞ�ƐƵƌĞ�ƚŚĂƚ�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶƚĞƌǀŝĞǁ�ĂŶĚ�ĂŌĞƌǁĂƌĚƐ�ƚŚĞ�ůŽƩĞƌǇ�ƟĐŬĞƚƐ�ĂƌĞ�ŬĞƉƚ�ƐĞƉĂƌĂƚĞĚ�ĨƌŽŵ�
ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ͘��͘Ő͕͘�ƉƌŽǀŝĚĞ�ƚǁŽ�ƐĞƉĞƌĂƚĞĚ�ĞŶǀĞůŽƉĞƐ͘�WĞŽƉůĞ�ǁŚŽ�ƉĂƌƟĐŝƉĂƚĞ�ŝŶ�ƚŚĞ�ůŽƩĞƌǇ�ŚĂǀĞ�ƚŽ�Įůů�ŝŶ�ƚŚĞŝƌ�
ĐŽŶƚĂĐƚ�ĚĞƚĂŝůƐ�ĂŶĚ�ƚŚĞƐĞ�ƐŚŽƵůĚ�ŶŽƚ�ďĞ�ůŝŶŬĞĚ�ƚŽ�ƚŚĞ�ƋƵĞƐƟŽŶŶĂŝƌĞ�ĚƵĞ�ƚŽ�ƉƌŽƚĞĐƟŽŶ�ŽĨ�ĚĂƚĂ�ƉƌŝǀĂĐǇ͊�

• �ŽŶƐŝĚĞƌ�ƚŚĂƚ�ƚŚĞƌĞ�ĂƌĞ�ƐŝƚƵĂƟŽŶƐ�ǁŚĞƌĞ�ǇŽƵ�ŶĞĞĚ�ƚŽ�ƉƌŽƚĞĐƚ�ƚŚĞ�ĚĂƚĂ�ƉƌŝǀĂĐǇ�ŽĨ�ǇŽƵƌ�ƌĞƐƉŽŶĚĞŶƚƐ�ĂŶĚ�ƚŽ�ƚƌĞĂƚ�
ƚŚĞŵ�ĐŽŶĮĚĞŶƟĂůůǇ͘��͘Ő͕͘�ƐƚŽƌĞ�ƚŚĞ�ĮůůĞĚ�ŝŶ�ƋƵĞƐƟŽŶŶĂŝƌĞƐ�ŝŶ�Ă�ůŽĐŬĂďůĞ�ĚĞƐŬ͘�

'KK��>h�<͊�
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