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Abstract: In times that reveal the consequences of climate change, cities are using  urban 

greening as a potential measure in their climate change adaptation and mitigation strategies.  

Greenery in the city regulates the climate and balances temperature extremes through 

evapotranspiration and air humidification, spending shade and increased air circulation. Many 

cities in Germany, such as the City of Cologne, have established funding programmes for 

private stakeholders to support the greening of buildings. Greened buildings contribute to a 

reduction of the urban heat island effect by decreasing temperatures through increased 

evapotranspiration, increased air circulation and air humidification and a higher reflective 

power (albedo). The greening of buildings also cools down the building itself forming a natural 

insulation layer, shading and the reflection of sun energy. However, in most cities the potential 

for houses that could be greened is barely utilized. This study explores variables that  influence 

the residents’ attitudinal and behavioural acceptance towards greening their building in Cologne 

Deutz. Survey research was conducted based on a theoretical framework that explains how 

external variables form beliefs that lead to attitudinal acceptance (positive attitude) and 

eventually behavioural acceptance (actual behaviour). The survey was designed to examine 

attitudinal acceptance and behavioural intention to act, as behavioural acceptance is difficult to 

measure. The main variables found to influence the residents’ attitudinal acceptance and 

behavioural intention towards the greening of buildings were ecological aspects, such as an 

increase of nature in the urban environment, an improvement of the urban climate, air quality 

and street cooling, and climate change. Visual-aesthetic aspects also played a major role, while 

finances and funding possibilities had a special influence on the perceived ease of use of 

greening one’s building. Amongst the sample of this study  attitudinal acceptance and 

behavioural intention were categorized as high. Reasons that could explain the low amount of 

greening measure implementation were a possible lack of knowledge (of funding possibilities), 

a low number of private property owners, and an imbalance in the dist ribution of tangible 

advantages and disadvantages amongst tenants and landlords.  
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Summary: In times that reveal the consequences of climate change through rising temperatures 

in many regions globally and more frequent extreme weather events, such as droughts, storms, 
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air circulation. Many cities in Germany, such as the City of Cologne, have established funding 

programmes for private stakeholders to support the greening of buildings. Cities tend to 

overheat compared with their surrounding environment due to their dense construction and 

traffic-loaded infrastructure. Greened buildings contribute to combating the overheating by 

decreasing temperatures through increased evaporation, air circulation and air humidification 

and a more reflective surface. The greening of buildings also cools down the building itself 

forming a natural insulation layer, shading and the reflection of sun energy. However, in most 

cities the potential for houses that could be greened is barely utilized. Therefore, this study 

explores variables that influence the residents’ attitude towards greening buildings in general 

and their willingness to green the house they live in in Cologne Deutz. Survey research was 

conducted based on a theoretical framework that explains how external variables form beliefs 

that lead to attitudinal acceptance (positive attitude) and eventually behavioural acceptance 

(actual behaviour). The survey was designed to examine attitudes and willingness to act, as 

actual behaviour is difficult to measure. The main variables found to influence the residents’ 

attitudinal acceptance towards the greening of buildings are ecological aspects, such as an 

increase of nature in the urban environment, an improvement of the urban climate, air quality 

and street cooling, and climate change. Visual-aesthetic aspects also played a major role, while 

finances and funding possibilities had a special influence on the perceived ease of use of 

greening one’s building. Amongst the sample of this study attitudinal acceptance and 

behavioural intention were categorized as high. Reasons that could explain the low amount of 

greening measure implementation were a possible lack of knowledge (of funding possibilities), 

a low number of private property owners, and an imbalance in the distribut ion of tangible 

advantages and disadvantages amongst tenants and landlords. 
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1. Introduction 

Less than 3% of the Earth’s land cover is urban today,  and yet cities are one of the main 

drivers of global environmental change. Half of the world population are living in urban 

areas already, an increasing trend that results in a concentrated amount of human and 

industrial activity (Mills, 2007). Cities are also uniquely vulnerable to the consequences of 

change, such as those stemming from extreme weather events (heavy rainfall, storms or 

droughts) or rising temperatures. Urban infrastructure of densely built buildings, sealed 

surface areas, artificial wind blockages (buildings) and wind canals (streets), and a concentrated 

amount of traffic produce distinct climatic conditions that can cause discomfort, heat stress, 

and exposure to disease and pollution (Bechtel et al., 2015; Stone and Rodgers, 2001). 

Urbanisation does not only alter climatic conditions, it is also one of the main reasons for 

species extinction (McKinney, 2006). The urban environment is built to suit human needs, 

and in doing so it is also a biologically homogenizing environment only certain species can 

adapt to (ibid). Streets, building façades and roofs usually have a low albedo, a low reflective 

power, compared to natural green landscapes, and therefore absorb more sun energy (ultraviolet 

radiation). Further, streets are often the only canals for fresh and cool air exchange with 

surrounding areas. Due to their infrastructure cities often record higher temperatures than 

their surrounding environments, a climatological phenomenon called the urban heat island 

(UHI) effect (Stone and Rodgers, 2001). UHI effects are intensified by rising temperature 

in many regions on earth, a direct result of climate change. 

 

Together with the phenomenon of global warming, the UHI effect leads to urban 

overheating, which has several serious impacts on humanity (Santamouris, 2020, 2015). 

While in colder climates warmer temperatures may even decrease energy costs and improve 

outdoor comfort (Stewart and Oke, 2012), an increase in energy consumption for cooling 

in warmer climates has been reported in several studies (Stewart and Oke, 2012; 

Santamouris et al., 2015). Consequently, the energy sector is concerned as higher 

temperatures lead to a rise of peak electricity demand and to a decrease of the efficiency of 

power plants (Santamouris, 2020, 2014; Santamouris et al., 2015). Urban overheating also 

leads to environmental degradation. increased pollution, and it has serious impacts on 

human health (increase of vulnerability, mortality and morbidity rates) (Santamouris, 2020; 

Stewart and Oke, 2012). 

 

Cities have been struggling with the hazards of pollution and the phenomenon of UHI effect 

for a long time, however, climate change intensifies these challenges. The city of Cologne 

found its dense centre areas to be up to 10°C warmer than its peripheries (Grothues et al., 

2013). In these latitudes an increase in temperature and heavy rains due to climate change 

leads to urban heat islands becoming stronger, and to more frequent and severe floods, 

threatening citizens’ health, urban infrastructure and biodiversity. It has been recognized 

that urban greening has the potential to reduce these negative impacts of climate change 

through an increase in evapotranspiration, a decrease in sealed surface areas and thus a 

decrease in runoff through an increase of natural drainage possibilities. It also leads an 

improvement of air quality, an increase in albedo, and the creation of new habitats (Enzi et 

al., 2017; Mees and Driessen, 2011). While usually well-planned green (vegetation-based) 

and blue (water-based) infrastructure mitigates unintended risks, there are negative side 

effects of greenery that can occur. An increase of biodiversity for instance is likely to also 

bring an increase of so-called pest organisms who may transmit diseases such as mosquitos 

or ticks, and an increase of wind-pollinated plants and trees may increase levels of 

allergenicity amongst residents. However, incorporating the identification of potential local 

negative health consequences and features to mitigate or eliminate these impacts will enable 

a sustainable and healthy urban adaptation to climate change (Lõhmus and Balbus, 2015). 

Cariñanos and colleagues add that only if the potential allergenicity of a species is 
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considered when selecting plants to be used in cities, urban greening creates inclusive 

spaces (2019).  

 

Urban greening comprises parks, gardens, shade trees and other green areas in the city but 

also includes the greening of walls and roofs. While the strategic use of green infrastructure 

offers many additional ecosystem services, it may also mitigate issues of increasing energy 

consumption (Hunter et al., 2014). Collins et al. point out that additional green 

infrastructure also helps to ensure the continued provision of ecosystem services and to 

safeguard the health and wellbeing of city dwellers (2017). Gill and colleagues explain that 

even in a temperate climate increasing the share of green infrastructure by 10% could reduce 

mean air temperatures in the urban environment by 2.5°C, and thus reduce the UHI effect 

(Gill et al., 2007). Green infrastructure also brings social benefits to the city improving 

quality of life through new opportunities for leisure and relaxation, and cultiva tes general 

health through better air quality, lower temperatures and reduced noise pollution (Wang 

and Banzhaf, 2018). Further research has shown that simply providing visible access to 

greenery can significantly lower stress levels in humans (Maas, 2006). Sealed areas in urban 

environments keep increasing, however, greening façades and roofs could multiply the 

potential area to be greened in a city many times over.  

Responsible for 80% of global greenhouse gas (GHG) emissions (Enzi et al, 2017) , cities 

are integrating urban greening in their climate change mitigation and adaptation plans. In 

Germany, various cities, such as Hamburg, Munich, and Cologne, have established urban 

greening programmes for private stakeholders. The City of Cologne for instance 

implemented, as part of their climate change adaptation strategy, a supportive funding 

programme called GRÜN hoch 3 which incentivizes citizens to green their own property, 

and hence contribute to a healthier urban climate.  However, while greened buildings have 

several benefits, there are also potential obstacles for greening a building such as 

investments in costs and work, possible prejudices against the greening of buildings from 

residents, a lack of know-how, or the building’s statics. 

1.1. Research Objective & Research Question 

In Cologne Deutz there has been very little response to the local funding programme for 

greening one’s property until the moment of writing. Deutz also  takes part in the social 

cross-city research project iResilience that aims to integrate various actors, for instance 

residents, in the process of elaborating climate change adaptation measures concerning 

heavy rainfall prevention, heat prevention and the climate function of urban greenery for a 

climate resilient city development (Deutsches Institut für Urbanistik, 2019). Urban greening 

programmes, such as GRÜN hoch 3, usually also address the resident, or more specifically 

the houseowner, as actor in demand. In order for such programmes to work effectively, it 

is essential to know about the residents’ attitude towards the greening of buildings. This 

raises two questions: firstly, if there is a desire for (more) greened buildings, and secondly, 

if there is willingness to actively support the greening of buildings.  

This thesis, therefore, aims to access the residents’ attitude towards the greening of 

buildings and their willingness to take action by answering the following research question: 

What are the main variables that influence the residents’ attitude towards the greening 

of buildings in Deutz and their willingness to take action?  

Using the concepts of attitudinal and behavioural acceptance (Müller-Böling and Müller, 

1986; as in Bürg et al., 2005), the technology acceptance model (Davis et al., 1989) and 

Schlößer’s acceptance model for façade greening (2003), a theoretical framework is 

developed. The framework analyses the formation of attitudinal acceptance (positive 

attitude) and behavioural intention (willingness to act) by breaking it down to different 
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variables influencing the attitude formation. Based on Bürg and colleagues it is assumed 

that attitudinal acceptance is a primary indicator for behavioural acceptance (actual 

behaviour). This research explores the residents’ attitude towards the greening of buildings 

as part of urban greenery and may result in insights why residents of Deutz have not yet 

shown much initiative in greening their buildings.  
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2. Background 

The following chapter will present a brief background on climatic conditions in Germany, 

and on the region selected as the research area of this project, including geographic 

information. After this, the nature of green façades and roofs as components of urban green 

infrastructure is discussed. Thereafter, the topic will be discussed within the context of 

current projects of scientific or politic manner relating to the City of Cologne’s strategy of 

using the greening of façades, roofs and yards as a measure to mitigate and adapt to climate 

change. Finally, research on the residents’ awareness, acceptance, and attitude towards the 

greening of buildings will be presented. 

2.1. Climate in Germany 

As a country in central western Europe with a coastline in the north and the Alps in the 

south, Germany experiences a mostly moderate climate. According to Beck and colleagues 

(2018), there are mainly two climate zones present. Using the Köppen-Geiger climate 

classification types the south and east is widely dominated by a thermally defined boreal 

snow-forest climate (Dfb). It is a cold climate with warm summers and no dry season, 

represented on the map in figure 2-1 in blue.  The western parts of the country are dominated 

by a milder climate with warm summers and cool but not cold winters and regular 

precipitation (Cfb). This temperate rain climate characterises the country from the north-

west via the lower Rhine bend, the Moselle valley to the southern foothills of the Rhine 

Graben, illustrated in a darker green on the Köppen-Geiger climate map. 

Predictions for future climate change demonstrate a drastic alteration, as can be seen in 

Beck et al.’s future map on the right of figure 2-1. In 50 years from today the cold boreal 

climate zones in Germany could be almost completely altered into temperate climate zones 

with warm and widely even hot summers. Along the coastline in the north, the country’s 

centre and parts of the west a darker green represents a temperate rain climate with warm 

summers. The bright green indicates a temperate rain climate with hot summers that is likely 

Figure 2-1. Map of Germany created with QGIS using the Köppen-Geiger Climate Classification 

Maps by Beck et al. (2018). Left present-day map (1980-2016), right future map (2071-2100). 

Colour scheme adopted from Peel et al. (2007). The circle indicates the location of Cologne. 



5 

 

to characterise the east, the south and the lower Rhine embayment and Moselle valley in 

the west. In the east of Germany there are areas that could shift to an arid, cold steppe 

climate, shown on the map in orange. 

The climatic shift represented in Beck et al.’s climatic maps indicates an increase in annual 

average temperatures and daily mean temperatures, which would also lead to a considerably 

higher amount of warm temperature extremes (see also Brasseur et al., 2017, p. 51). 

Brasseur et al. demonstrate that temperatures in Germany have already significantly 

increased, when looking back at the last 140 years. From 1881 until 2014, the average 

annual temperature in Germany rose by 1.3°C (2017, p. 21), the west  showing slightly 

higher increases than the east. Precipitation increased significantly, especially in the winter, 

again particularly in the west of the country. While frost days1 are likely to decrease by 30-

40 days per year in the north west parts of Germany, and by 50-70 days in colder areas, the 

amount of summer days2 could double in large parts of the country (ibid, p. 51).  

2.2. Urban Climate of Cologne 

The City of Cologne is located 53m above sea level (asl) in the central-west of Germany, 

in the south of the Land North Rhine-Westphalia (see figure 2-1). The settlement area 

covers 405.17 km². Its urban design is shaped by its densely built city (or neighbourhood) 

centres, suburban residential areas and separated industrial areas (Menberg et al., 2013). 

In climatic terms, it lies in the Cologne Bay or Cologne Lowland which is part of the Lower 

Rhine Embayment, the most southern foothill of the North German lowlands (Ahnert, 1989; 

Jorand et al., 2015). In the east, south and partly also in the west, the area is surrounded by 

the uplifted Plateau of the Rhenish Massif (ibid). With an annual average temperature of 

11°C, the city experiences mild winters (average temperature 3.8°C) and moderate summers 

(average= 18.8°C (Land NRW, 2020). The Cologne Bay is also known for its considerable 

levels of rainfall, up to 815mm annually (ibid). Since the 1960’s, frequent flooding (5-7 events 

per decade with a flood level of min 5m) have been measured (Stadtentwässerungsbetriebe 

Köln, 2020).  

Characterised by a temperate climate and warm summers nowadays, the Cologne Bay is 

likely to experience an increase in temperatures and to shift into a climate zone with hot 

summers (see Climate Classification maps, figure 2-1). Frost days are to decrease while 

summer days could increase by ten days per year (Brasseur et al., 2017, p. 51). According 

to Jacob et al. (2008, p. 59), in percentage terms, hot days3 will increase even more. The 

authors looked at the emission scenarios chosen by the International Panel for Climate 

Change (IPCC) A1B, B1, A2 (SRES4 scenarios) and for each scenario they found a 

minimum of a threefold increase of hot days. The increase of summer and hot days indicates 

a significant increase in extreme temperature events. In figure 2-2 two maps of Cologne are 

presented that indicate the average annual number of hot days (heiße Tage) for the periods 

1971-2000 and 2021-2050. These maps have been developed within the project 

Klimawandelgerechte Metropole Köln (“Climate Change compatible metropolis Cologne”) 

by the State Agency for Nature, Environment and Consumer Protection North Rhine-

Westphalia LANUV (Grothues et al., 2013). They indicate how the City of Cologne will be 

affected by rising temperatures according to the SRES scenario A1B (scenario with the 

highest increase of summer and hot days of the three compared). Blue colours indicate low 

amounts of hot days, while yellow, orange, and red represent high amounts of hot days. 

One can notice that many yellow areas on the past map turn red in the future map. Red areas 

can be recognized as urban heat islands. Hence, this development represents how r ising 

 
1 Frost day: Lowest temperature of the day below 0°C 
2 Summer day: highest temperature of the day at least 25°C 
3 Hot day: highest temperature of the day at least 30°C 
4 SRES=Special report on emission scenarios 
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temperatures due to climate change will intensify the UHI effect and how urban heat islands 

will further develop in various districts around the city centre. Furthermore, along with rising 

temperatures, an alteration in precipitation patterns is expected. While there have been 

significant drought periods in Cologne during the last summers already, there has also been an 

increase in heavy rainfalls in the last decades, mainly during the winter half of the year 

(Grothues et al., 2013). 

 

2.3. Research Area: Deutz  

The neighbourhood of Deutz was chosen as this paper’s research area for several reasons. 

Although, Deutz is located along the Rhine, it still belongs to the settlement areas with the 

highest UHI effect in the city (Grothues et al., 2013, p. 125). As part of the Innenstadt 

(downtown/inner city), the area is for the most part highly dense. The north of the settlement 

is dominated by a Cologne’s exhibition centre. Both, the density of buildings and the large 

building complex belonging to the fairground, contributes to summerly heating. 

Furthermore, while there was a broader survey research on neighbourhoods on the left side 

of the Rhine in 2003 (Schlößer, 2003), and there is currently is survey research planned for 

the neighbourhood of Ehrenfeld (also left side of the Rhine) within the research project 

VertiKKA, there has not yet been research on the right sided neighbourhoods. Finally, Deutz 

was chosen as it is  a research area of interest of the local municipality for two reasons: it 

is a focus area of the ongoing research project iResilience in which the City of Cologne is 

involved; and it belongs to the funding areas of the City’s urban greening programme GRÜN 

hoch 3 that have not yet shown much response. 

 

The settlement of Deutz represents the biggest and only area of the Innenstadt on the right 

side of the Rhine. It covers the Rhine banks between the northern Zoobrücke 

(Brücke=bridge) and the southern Südbrücke. In the centre of the settlement area there is 

the actual neighbourhood where almost half of the residents of Deutz live. This central area 

is directly connected to the left parts of the Innenstadt through the Hohenzollernbrücke and 

the Severinsbrücke. Although both are accessible for pedestrians and cyclists, the 

Figure 2-2. © City of Cologne. Average annual number of hot days (Heiße Tage) for the period 

1971 to 2000 on the left, and for the period 2021 to 2050 on the right according to SRES Scenario 

A1B. Dark blue indicates areas with less than 5 hot days/year, read indicates areas with more than 

21 hot days/year. Hence, red illustrates urban heat islands. Retrieved from  https://www.stadt-

koeln.de/leben-in-koeln/umwelt-tiere/klima/regionale-klimaszenarien. 
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Hohenzollernbrücke is a railroad bridge connecting the Central station with Deutz station, 

while the Severinsbrücke is open for car traffic and metro. North of the central 

neighbourhood area are the exhibition grounds. The south part of Deutz encompasses the 

old port and a leisure area next to the Rhine. In the east there are a few more residential 

areas, but these are largely missing contact points for public life or supply centres, such as 

bars or grocery shops. There are 15744 residents living within the entire settlement. These 

represent the research population. A majority of 89% live in a rented apartment or house 

and a mere 11% of the population own the apartment/house they live in (Amt für 

Stadtentwicklung und Statistik, 2016). Furthermore, only about 16% of the population live 

in single or double family houses, while the remaining 84% live in apar tment buildings 

(Amt für Stadtentwicklung und Statistik, 2018). 

2.4. Current research & funding projects  

The current research projects VertiKKA and iResilience, as well as the communal funding 

programme GRÜN hoch 3, are directly related thematically to this thesis study. They have 

influenced the framework developed for this study and may also benefit from its outcomes 

as they should be complementary to each other. While the research area of this study, Deutz, 

is one of the pilot districts of iResilience, GRÜN hoch 3 has only received one application 

from Deutz (Status December 2019). VertiKKA concentrates on façade greening and 

conducts a similar sociological study on the residents’ attitude in another city district.  As 

these projects are part of the direct local research context of this thesis, they will be briefly 

presented in the following sections. 

2.4.1. VertiKKA  

VertiKKA is a current research project about multifunctional modules for greening façades 

in cities funded by the German Federal Ministry for Education and Research. It aims to 

develop new innovative strategies to make façade greening more attractive for urban areas 

and their residents. Project partners are the City of Cologne and the StEB (municipal 

drainage operation). Part of the project is a sociological study conducted in Ehrenfeld, a 

north-western district of Cologne, on the public acceptance of greening façades (Imke 

Wißmann, 2019). 

2.4.2. iResilience 

iResilience is a collaborative research project of universities in Dortmund, Aachen and 

Hamburg, the Difu (German institute of Urban Affairs), StEB and the Cities Dortmund and 

Cologne to expand and test innovative processes, concepts and tools that are aimed to 

strengthen the cities’ resilience towards climate change while designing urban development 

in a sustainable and climate-friendly way. The project results from the funding measure of 

the German Federal Ministry for Education and Research for the implementation of  the 

‘leading initiative future City’ and actively involves those stakeholders  affected from urban 

development measures, such as citizens, politics, local companies, administration and 

citizen initiatives. Within two pilot districts in Dortmund and one in Cologne, Deutz, 

stakeholders are engaged around three main themes prevention of flooding, prevention of 

overheating, and support of urban greening (Difu, 2019). 

2.4.3. GRÜN hoch 3 

In autumn 2018, the City of Cologne launched the urban greening programme GRÜN hoch 

3 as part of their climate change adaptation strategy. The programme supports private 

owners, small businesses or organizations, and since April of 2020 also medium-sized 

companies when greening their buildings and courts (City of Cologne, 2020; Müllenberg, 
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2020). The hope is to maximize the beneficial attributes of greenery, such as an improved 

local climate, cleaner air, increased biodiversity and a decreasing urban heat island (UHI) 

effect. The main goals of the programme are urban heat reduction and increased water 

retention while decreasing runoff, and a possible offsetting of new surface sealing. 

Therefore, its focus lies on intensive greening including natural  drainage possibilities. An 

applicant may be granted 50% of their costs for greening measures; however, only a 

maximum of 40€/m² and 20,000€ in total can be subsidized  (City of Cologne, 2020). 

Furthermore, until April 2020, the area applicable for funding was based on the City’s heat 

map, so only projects in dense urban areas affected by the UHI effect could be supported. 

However, since April 2020 the whole City area can apply for funding (Müllenberg, 2020). 

The programme is laid out for a period of five years and according to its manager Boris 

Grob5 from the City government of Cologne, it launched quite successfully with 25 projects 

being approved by the fourth month (February 2019). Grob further stated a possible social 

imbalance of applicants as for the starting period in 2018 there were mainly applicants from 

higher income districts, such as Rodenkirchen and Innenstadt. Even though Deutz, the 

research area of this project, belongs to the Innenstadt, there was only one applicant from 

Deutz until December 2019. In a press release from the 27 th March 2020, it was reported 

that 100 greening measures have been successfully funded so far in the whole city 

(Müllenberg, 2020). 

 
5 Recorded interview with Boris Grob, 19 th February 2020 
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3. Theoretical perspective  

In the following chapter the greening of façades and roofs will be examined with a focus 

on current literature on the topic. Different types of greening and their possible effects will 

be presented and limitations in implementation and research will be highlighted. The second 

part of this chapter will deal with theoretical models that will help explain residents’ 

attitudes towards the greening of buildings and their willingness to take action. The belief -

attitude-intention-behaviour causal relationship will be examined using the Theory of 

Reasoned Action (TRA), together with the Technology Acceptance Model (TAM), and 

Schlößer’s Acceptance Model for façade greening it will lead to the theoretical framework 

of this study.  

3.1. Vertical greening systems and green roofs 

Urban greening summarizes all kinds of greenery within an urban setting. Generally, it is 

differentiated between four different types of urban greening infrastructure (UGI): green 

open spaces, shade trees, green roofs, and vertical greening systems (VGS, green walls and 

façades) (Norton et al, 2015). Especially with rising temperatures, UGI plays an important 

role for the urban climate.  Greenery in the city regulates the climate and balances 

temperature extremes through evapotranspiration and air humidification, spending shade 

and increased air circulation, as demonstrated in Pfoser’s illustration of the city’s skin 

shaded by greenery, figure 3-1 (Pfoser, 2016; Teemusk and Mander, 2009). It further 

improves the air quality through natural filtration, binding of particulate matter and the 

production of oxygen (cf. Norton et al., 2015 and Pfoser, 2016). As this study aims to 

investigate the residents’ willingness to engage in the greening of the house they live in, it 

focuses on the two types of UGI that are directly attached to buildings: vertical greening 

systems and green roofs. Moreover, adding roofs and walls to the surface area that could 

be covered with green surfaces in a city multiplies the potential space for UGI many times 

over. 

Green roofs, also called living roofs, are partially or completed covered with vegetation. 

There are two main types of green roofs: extensive and intensive roofs. Extensive roofs 

possess no or a relatively thin substrate layer and support mosses, perennials or small 

shrubs. Intensive roofs have a substrate layer of a minimum of 15 cm which attempt to 

imitate natural ground. Depending on its substrate layer and the buildings static 

preconditions, these support roof gardens and even trees. While intensive roofs usually have 

the greater impact on their environment, they are also more expensive and work-intensive, 

Figure 3-1. © Nicole Pfoser, 2012. The "skin" of the city – protected and shaded by greenery. 

Rainwater binding. The effects of greenery on buildings. Retrieved from the interdisciplinary 

guidebook “Gebäude, Begrünung und Energie: Potenziale und Wechselwirkungen” . 
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as they require regular maintenance, irrigation and know-how (cf. Pérez and Coma, 2018; 

Pfoser et al., 2013; Theodosiou, 2009). Bianchini and Hewage examined the lifecycle of 

green roof materials in order to understand if the environmental benefits of a green roof 

exceed its negative environmental footprint (2012). They concluded that considering the 

pollutants they looked at (NO2, SO2, O3, PM10) green roofs had more positive than 

negative environmental impacts. In the long-term, a green roof’s benefits outweigh the 

negative impacts of its manufacturing process. However, finding non-harming materials 

would obviously increase a green roof’s overall sustainability. 

 

Vertical greening systems can be broadly divided in ‘green façades’ and ‘green’ or ‘living 

walls’. Green façades describe the rather traditional way of greening a house by either 

potting climbing species in the ground that fix themselves morphologically directly to the 

walls or grow around some kind of trellis. A living wall is designed to support plants rooting 

within the wall itself. They may have substrate embedded in or on the wall and often dispose 

artificial irrigation and fertigation systems (Cameron et al., 2014). According to Cameron 

et al., there is also a third category: ‘bio-walls’, capable of additionally improving indoor 

air quality and humidity (2014). There are various different systems for plants based on the 

ground and plants based on the wall itself, that are either directly attached, integrated  to the 

wall or that include an air corridor between wall and construct ion (cf. Pfoser et al., 2013, 

pp. 34–56).  

3.1.1. Climatic effects 

Green roofs and vertical greening systems may serve as an insulating layer reducing the 

heat transfer through the building envelope, and thus decreasing the building’s internal 

energy demand for cooling and heating (Holm, 1989; Hunter et al., 2014; Köhler, 2008; 

Pérez et al., 2011). Dark building surfaces – and other sealed surfaces such as streets -  heat 

up to 80°C in sunlight and transmit the heat during night to its urban surrounding 

environment impeding a nightly cooling down and resulting in the development of UHIs 

(Pfoser, 2016, p. 44). As illustrated in figure 3-1, greenery on building surfaces protects a 

building from overheating through shading (absorption of ultraviolet radiation (UV)), 

evapotranspirative cooling, usually an increase in albedo, and depending on the VGS, also 

through a thermally insulating air cavity (Holm, 1989; Hunter et al., 2014; Pfoser, 2016, p. 

44 ff.; Teemusk and Mander, 2009). Most studies focusing on the thermal effect that the 

greening of buildings have focused on warm or hot climates. Nevertheless, those studies 

conducted in temperate climates also revealed a cooling effect from greenery on buildings 

(e.g. Parizotto and Lamberts, 2011; Perini et al., 2011; Teemusk and Mander, 2009) . 

Through the plants, building surfaces are naturally protected from rain and UV radiation, 

protecting the material from aging and overheating. Plants on roofs and walls absorb rain 

water, which does not only increase evapotranspiration and moisture in the urban 

atmosphere, but also releases excess water into the sewage system with a natural time delay 

and thus helps reduce the chance for flooding (Mentens et al., 2006).  

3.1.2. Human well-being, biodiversity & urban 
agriculture 

Alongside these rather technical benefits of greenery on buildings, there is also a range of 

human well-being benefits. For instance, greenery absorbs sounds and decreases sound 

reflection (Pérez et al., 2018), which decreases one stress factor humans in urban settings 

are naturally facing. While human health benefits from lower temperatures  and cleaner air, 

stress is further decreased through access to greenery, even if only accessed through the 

eyes (Chang and Chen, 2005; Kaplan, 2001; Lottrup et al., 2013; Stigsdotter et al., 2010; 

Ulrich et al., 1991).  
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In times of the sixth mass extinction on earth due to human activity (Barnosky et al., 2011; 

Ceballos et al., 2015), it is important to mention that green roofs and façades also entail a 

potential to reduce biodiversity loss in urban settings as they provide new habitat for urban 

wildlife, especially for insects, invertebrates and potentially also birds (Francis and 

Lorimer, 2011; Oberndorfer et al., 2007). However, Williams et al. point out that there is 

still need for further research on fauna and flora to identify whether or not a greened 

building is able to support similar biodiversity to ground-level ecological communities or 

facilitate movement through urban landscapes, and how conservation benefits of greened 

buildings could be maximized (Berardi et al., 2014; Williams et al., 2014).  

 

Recent studies highlight the potential of the greening of buildings to be used as a space for 

urban agriculture (e.g. Walters and Stoelzle Midden, 2018; Whittinghill and Rowe, 2012). 

In developing countries urban agriculture widely contributes significantly to citizens as it 

is a matter of subsistence survival (Mok et al., 2014; Orsini et al., 2013). In the developed 

world it has long been seen as consequence of the environmental movement and “a feel-

good activity” but its importance and potential are increasing (ibid), especially since urban 

agriculture contributes to a local and climate-friendly food supply. Walters and Stoelze 

Midden state that green roofs are becoming an increasingly important part of urban 

agriculture, but there are still various issues to be researched and addressed before urban 

agriculture on rooftops can be effectively implemented on a large scale. 

3.1.3. Limitations of application and research 

The extent of benefits vertical greening systems and green roofs strongly depends on the 

applied greening system, the plant species and the local climate. Measuring the named 

benefits has its difficulties, and so far, the comparison of different studies is often difficult 

due to varying definitions, climates and systems. Therefore, Berardi et al. encourage 

research to focus on the further quantification and analytical assessment of the benefits 

using cross-disciplinary approaches (2014). Depending on the plant and building material, 

plant or material might also get damaged. According to Pfoser, these damages are due to 

application errors that could be prevented through a holistic education on design 

possibilities and application conditions of current façade and roof greening techniques. 

Therefore she and a team from the Technical University Darmstadt designed an 

interdisciplinary guide funded by the Federal Ministry for Building, Urban and Regional 

Research that illustrates the potentials and interactions between buildings, greening and 

energy (Pfoser et al., 2013). Their guidelines aim to “overcome the negative chain of effects 

due to a lack of information ‘lack of knowledge -> application error -> plant/building 

damage -> bad investment -> detachment and dismantling’” (Pfoser, 2016, p. 19). 

Theodosiou also emphasizes the wide range of efficiency levels due to the broad variety of 

materials used, layer characteristics and the selection of proper vegetation  (2009). As 

Hunter et al. conclude, the greening of buildings has great potential, however, it is unlikely 

that all its benefits are applicable to all climates, cities , buildings aspects and construction 

types and to all heights above ground (2014). It is needed to find a way to clearly compare 

and differentiate for the different pre- conditions possible. 

3.2. Attitude, Acceptance & Behaviour 

In social psychology, an attitude is a psychological tendency reflecting one’s classification 

and evaluation of objects and events, usually containing some degree of favour or disfavour 

(“Attitude,” 2013; Eagly and Chaiken, 1993). Attitudes are formed from cognitive beliefs 

about an attitude object which develop from objective and subjective knowledge, 

experiences, facts, and/or hearsay (von Borgstede et al., 2013). They can be changed much 

more easily than behaviours. For instance, learning new facts about the attitude object or 

making new experiences could lead to a change of mind. However, behaviours are unlikely 
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to change if the attitude towards the behaviour is not changed first. An attitude is the degree 

to which one has variable positive and negative evaluations of a behaviour (Albarracín et 

al., 2001). People’s behaviours are often explained as being driven by their attitudes (Ajzen 

and Fishbein, 1977; Eagly and Chaiken, 1993; von Borgstede et al., 2013) . Liu et al. state 

that attitudinal and behavioural entities can be viewed as consisting of four different 

elements: the action, the target at which the action is directed , the context in which the 

action is performed, and the time at which the action is performed (2018). When attitude 

and behaviour are pointed towards the same goal involving the same action, the attitude -

behaviour relation is consistently strong (Ajzen and Fishbein, 1977). A person's attitude 

toward an object influences the overall pattern of his  or her responses to the object, but 

does not necessarily predict any action (ibid). They conclude that a single behaviour is 

determined by the intention to perform the behaviour in question (behavioural intention). 

Further, behavioural intention is the sum of a person’s attitude towards the behaviour and 

his or her subjective norm (Fishbein and Ajzen, 1975). The subjective norm describes the 

perception that important others think one should perform a certain behaviour or should not 

(Albarracín et al., 2001). However, attitudes have a greater influence on behavioural 

intention than the subjective norm (ibid; Eagly and Chaiken, 1993). These interrelations of 

attitude, behavioural intention and actual behaviour are explained by Fishbein and Ajzen’s 

Theory or Reasoned Action (TRA). 

 
Figure 3-2. Theory of Reasoned Action (TRA) as in Davis et al. (1989). 

Davis (1989) and Davis et al. (1989) developed the Technology Acceptance Model (TAM) 

based on the TRA. The TAM was initially developed to explore the acceptance and usage 

of computer-based programmes, but since then it has been widely used for explaining and 

predicting a wide range of behaviours, and user’s acceptance of technologies or new 

products. Recently, Liu et al. extended the model to explain residents’ acceptance of green 

labelled residential buildings in China (Albarracín et al., 2001; Liu et al., 2018). The TAM 

assumes that two particular beliefs, perceived usefulness of an attitude object and its 

perceived ease of use, are of primary relevance. Subjective Norm was excluded from the 

model, as Davis et al. had found that there was no effect by subjective norms on intentions 

for computer acceptance behaviour (1989).  

 
Figure 3-3. Technology Acceptance Model (TAM) as in Davis et al. (1989). BI = A + U. 

Since the TAM was developed to explain acceptance and usage of new technologies, Liu et 

al. argue that the TAM is applicable for green labelled residential buildings as well, because 

these combine various new green technologies (2018). With the focus on the potential for 

climate change adaptation and mitigation innovative new technologies for the greening of 
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Figure 3-4. Schlößer’s general acceptance model of façade greening. Model design based on 

Joseph 1990. Source: Schlößer (2003). Own translation. 

buildings evolved in the last decades. Nevertheless, the greening of buildings also has a 

long tradition and does not necessarily need to involve much technology. It is probable that 

most people in Central Europe still associate the classical ivy-greening with the topic. Still, 

I argue that the beliefs of perceived usefulness and perceived ease of use are relevant to 

access the residents’ willingness to support or implement greening measures themselves.  

 

In every-day life acceptance stands for the action of approving, endorsing or welcoming. It 

expresses a positive attitude towards the object of question. Research on acceptance makes 

distinction between attitudinal acceptance and behavioural acceptance (Müller-Böling and 

Müller, 1986, as in Bürg et al., 2005). Attitudinal acceptance contains an affective and a 

cognitive component (ibid). For instance, a resident  may be emotionally open to greenery 

on buildings as they like its look and smell (affective) but finds it too complicated and risky 

to use themselves (cognitive). Thus, based on personal evaluations and beliefs of an object 

or technology, its advantages and disadvantages are weighed against each other. Attitudinal 

acceptance is not observable but may be reported upon. Behavioural acceptance is 

observable through the usage of an object or technology. Therefore, it is concluded that the 

perceived usefulness and the perceived ease of use of an object may lead to a positive 

attitudinal acceptance which in turn increases the chance for behavioural acceptance (actual 

usage). Bürg et al. (2005), who also equate behavioural acceptance with actual usage, 

classify attitudinal acceptance as primary predictor for behavioural acceptance based on a 

number of previous studies. If behavioural acceptance is equated with actual usage, one 

could argue that a positive attitudinal acceptance could also be equated with behavioural 

intention. However, only a strongly positive attitudinal acceptance should be equalized with 

behavioural intention, as a positive attitude towards an action may also mean that one is 

positive about others acting as long as oneself does not need to act. And although one may 

argue that there is only a weak behavioural intention in that case, the author would like to 

define behavioural intention as a stronger attitudinal acceptance. 

3.2.1. Schlößer’s acceptance model for façade 
greening 

Based on an acceptance model by Joseph (1990), Schlößer developed an acceptance model 

for façade greening presenting four superior categories consisting of various factors that   
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influence the attitudinal acceptance towards façade greening (2003). Schlößer’s categories 

are ecological aspects, visual-aesthetic psychosocial aspects, building physics aspects, and 

financial and time economic aspects. Ecological factors, for instance, are influence on the 

climate, decrease of pollution, or insulation of the building. Visual-aesthetic psychosocial 

aspects sum up aesthetic factors such as the alteration of the cityscape, health factors like 

stress or well-being, and as well social factors such as personal identification with one’s 

city, neighbourhood or building. Building physics include façade damages, insulation and 

building material protection. The fourth category of financial and time economic aspects 

includes maintenance costs and work, or as well watering costs. Schlößer also includes 

individual characteristics of the study participants, such as demographics or experiences, 

but rather categorizes it as permanent background factors.  

 

3.2.2. Acceptance model for the greening of buildings 

For the development of a model to assess the residents’ willingness, the four categories as 

defined by Schlößer were integrated into the TAM. They group the external variables 

relevant for the evolvement of an attitudinal acceptance towards the greening of building. 

The hypothesis is that the four categories influence the perceived usefulness and the 

perceived ease of use of the greening of buildings. These in turn lead to the attitude towards 

the greening of buildings, which in the case of positive evaluations and beliefs outweighing 

the negatives, leads to attitudinal acceptance. While behavioural acceptance is difficult to 

measure with survey research, the designed survey for this study aims to investigate the 

attitudinal acceptance of the residents of Cologne Deutz, assuming it is a primary indicator 

for actual behaviour. The first three categories primarily describe advantages or 

disadvantages one can experience from the action of greening buildings. Thus, they describe 

passive variables which are in turn assumed to have a main influence on the passive belief 

of usefulness. Category four is the only category mainly describing variables of personal 

action, assumingly with the greatest influence on perceived ease of use. The greening of 

buildings might be considered useful because it has positive impacts on the climate and 

environment, but at the same time it might be perceived as difficult or not feasible to 

implement (perceived ease of used) due to its costs, needed amount of work or know-how. 
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4. Methodology 

In order to investigate the residents’ attitude towards the greening of buildings and their 

willingness to take action, a theoretical model that presents the process of attitudinal and 

behavioural acceptance formation was developed. Cologne Deutz was chosen as the 

empirical case study, inter alia because there have already been attempts to increase action 

by residents towards the greening of buildings without much response so far. In March 2020 

a survey of residents (n=126) was conducted using a mix of distribution channels online 

and in face-to-face encounters in the research conduction area (see Figure 3-21a). The 

distribution mix was intended to increase the reach to a larger proportion of the research 

population. The aim was to select a quota sample (see 4.1 sampling method) as large as 

possible to increase the chance for representativeness. Due to various factors, quota 

sampling as planned was unsuccessful, and demographic characteristics made apparent that 

the sample is not representative for the population. Weighing of the sample data was 

considered, but not ultimately decided upon, since there is no information about the non-

respondents to indicate whether these adjustments would make the estimates more or less 

realistic. Further, assumptions of probability theory and sampling error that are usually 

applied in survey research only function for randomly selected samples and not for 

convenience samples (Fowler, 2009, p. 66), and are therefore not calculated. Nevertheless, 

this study still delivers meaningful insights of factors that influence the attitudinal and 

behavioural acceptance of the greening of buildings and point out possible reasons for a 

low response to greening promotion activities. It may be considered a pilot study which is 

reproducible in the manner of a representative probability study. Suggestions for how a 

representative reproduction could be achieved are given in the discussion chapter.  

4.1. Sampling method 

Due to the limited time and resources a thesis project provides, a nonprobability sample 

method was chosen for this survey research. In a nonprobability sample, participants are 

selected based on their availability and convenience, which means there is an unequal 

chance for the individuals of the population to be selected. Therefore, it is difficult, or not 

possible, to generalize the sample as being representative of the whole research population 

(Creswell, 2014; Fowler, 2009). Probability or random sampling is widely preferred in 

research, as it minimizes the possibility for the sample to be biased (Fowler, 2009, p. 3). 

Nevertheless, Fowler states that even major public opinion polling groups, political polling 

groups, and market research organizations heavily rely on nonprobability sampling methods 

(2009, p. 63) due to availability of data, time and other limited resources. Also, Henry 

writes “nonprobability sampling is a useful and expedient method of selecting a sample in 

certain circumstances. In many situations it is appropriate, and in some cases it is the only 

method available” (2011, p. 23). In the case of this research project it is considered 

appropriate and the only method available. This research project may be appropriately seen 

as a pilot study, and in case the results indicate a demand or potential for further research 

on climate change mitigation and adaptation, it could be reconducted making use of 

probability sampling and broadening it to include several neighbourhoods. 

 

The quality of such a convenience sample can be increased by introducing quotas for 

obvious biases (Fowler, 2009, p. 65), such as gender or age distribution. As statistics about 

the population (residents of Deutz) are publicly available, the aim was to apply quota 

sampling with the hope to acquire a resulting sample as similar as possible to probability 

sample data (Fowler, 2009, p. 65 ff.). However, Fowler emphasizes that even if effective 

quota sampling is implemented, one shall not forget that usually only about a third of the 

population has the chance to be selected in such a sample due to their availability (2009, p. 

67). Within this research, only those residents passing through the streets of the research 

conduction area during certain hours on certain days and those using certain social media 
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platforms were eligible due to availability factors. Henry further explains that “even with 

the conformance to population proportions produced with quota sampling, the selection is 

biased in favour of interviewing individuals in the population that are easier to reach and 

interview. The bias in this case is masked by the proportions” (Henry, 2011, p. 24). 

4.2. Measure design 

The survey (see appendices A and B) contains 15 questions that are divided into four 

different parts: 1. Participant’s living situation; 2. Participant’s opinion on the effects of 

greening buildings; 3. Participant’s attitude and behavioural intention towards greening 

buildings in Deutz 4. Statistical data. It was chosen to follow the process of acceptance 

development in 3.2.2 with the survey questions, as this would support the participant in 

exploring his or her own stand – especially when assuming that the majority will not have 

dealt much with the topic before.  

The first part accesses data on the participant’s current living situation and experiences with 

greened buildings. This is mainly data on individual characteristics that influence one’s 

attitude as background factors. In the second part, data is collected on those external 

variables that have been grouped as potentially able to influence the perceived usefulness 

of the greening of buildings. Ecological aspects, visual-aesthetic psychosocial aspects, 

building physics aspects and their factors have been rated with a 5-point Likert-type scale 

(strongly agree, rather agree, rather don‘t agree, do not agree at all, it's not important to 

me), or where more applicable with a scale offering the options to choose between strong 

improvement, moderate improvement, no change, moderate deterioration, severe 

deterioration. Although the latter could be understood as a measuring scale for subjective 

knowledge, participants were made aware that their expectations were asked here, not their 

knowledge. Subjective knowledge was consciously not included, as this would have 

exceeded the scope of the study. The aim of the survey was to access which factors currently 

play the most relevant roles in the residents’ attitude forming, only indirectly giving 

indications to a potential lack of knowledge. Finally, they were asked to rate the importance 

of the different categories. For more clarity, visual-aesthetic psychosocial aspects were split 

into aesthetics and well-being in the survey. Using these matrices allowed the creation of a 

comprehensive picture of the role each category plays in the residents’ understanding of 

greening buildings, including its perceived usefulness.  

The measuring of the fourth category, financial and time economic aspects, was integrated 

in the third part of the survey. Here, participants were first asked to reflect upon the 

advantages and disadvantages they perceived and how they weighed them.  Schlößer’s 

questionnaire worked as a template, however, the list of advantages and disadvantages were 

revised, updated, and complemented. Participants could choose from a list of  21 possible 

advantages and from a list with 15 disadvantages, both lists finished with the option to add 

another advantage or disadvantage. There was no limit, as the aim was to access all 

advantages and disadvantages expected. The fact that more advantages were listed than 

disadvantages and the fact that participants were shown the list  of advantages before they 

saw the list of disadvantages could have introduced a bias in the results. While it is difficult 

to present both lists to the participant at the same time, the number of advantages and 

disadvantages should be adapted in a reconduction. Then participants were asked specific 

questions about whether they would like and support the greening of their buildings and 

buildings in the district and under which conditions. Questions 3.6 to 3.9 were only 

addressed to those participants who positively responded to 3.5, those who would appreciate 

the greening of the house they live in. Question 3.6 aimed at revealing reasons upon those 

factors influencing the perceived usefulness for why one would support the greening. 

Question 3.5, 3.7 and 3.8 focused on factors from the fourth category (financial and time 

economic aspects), accessing the influence of the perceived ease of use. While 3.5 accessed 

whether there is a general attitudinal acceptance towards the greening of buildings, 3.7 
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looked for a stronger personal behavioural intention. Eventually, the questionnaire 

terminates with the obligatory section on demographic data of the respondent. This data is 

especially important when quota sampling is chosen, to determine the quotas used to 

identify whether the survey results can be representative for the research population. The 

statistical data requested was chosen on possible relevance to the subject and on the publicly 

accessible data on the population of Deutz made available through the City  of Cologne, as 

it was hoped to achieve a sample fulfilling similar quotas as the research population. 

4.3. Method of data collection 

A combination of distribution channels was chosen in order to minimize the biasing feature 

of availability (Fowler, 2009, p. 65) and to increase the representation of various groups 

within the population. According to Fowler, mixing modes can enable researchers to reach 

people who are inaccessible via a single mode (Fowler, 2009, p. 61). The survey was 

distributed offline and online: face-to-face on the streets and using the web-based survey 

tool Netigate distributed via social media channels, on facebook.de and nebenan.de. Each 

distribution channel has its own advantages and disadvantages and addresses different 

target groups. 

4.3.1. Face-to-face distribution 

The face-to-face distribution in selected streets of the research area promises higher 

response rates, as participants are personally addressed and thus feel more involved and 

committed, even if they are not highly interested in the topic. However, it is still probable 

that the majority of participants returning the completed questionnaire may also have an 

increased personal interest, and thus intrinsic motivation (Fowler, 2009, p. 72). 

Approaching participants personally also allows the clarification of immediate questions 

from the participants. Offering different options to return the questionnaire further helped 

achieving a high response rate. Participants could answer immediately, return it later at a 

local flower shop or hand it in via email. Face-to-face approaches have a limited geographic 

reach (Sue and Ritter, 2020, p. 6), however, since the research area was geographically and 

physically accessible, on-site fieldwork was easily manageable – at least for the first 

distribution round. A second round with the aim to minimize obvious biases by balancing 

the introduced quotas could not be performed due to the COVID-19 pandemic, which 

restricted physical contact drastically in Germany.  

Face-to-face approaches are usually time-consuming and bring along costs (in this case 

mainly printing costs). Further, no researcher can be freed from a mostly unconscious 

natural biased selection due to factors such as unconscious preference for certain persons 

(cf. Creswell, 2014, p. 251; Sue and Ritter, 2020, p. 5). Such interviewer bias describes not 

only bias due to the researcher’s behaviour but also bias due to his or her effect on the 

prospective participant (the participant may be more willing to respond if they find the 

interviewer attractive or likeable) (Waterfield, 2020, pp. 871–872). Several studies found 

that when personal contact is involved there are two kinds of forces operating on the 

prospective respondent: a desire to contribute (intrinsic interest in the topic) and a desire to 

respond positively to the interviewer’s request (Fowler, 2009, p. 72; Fowler et al., 2002, p. 

197). 

4.3.2. Online distribution 

Recruiting participants via social media channels increases the outreach of the survey, as i t 

enables the questionnaire to be distributed, irrespective of time and place. This was 

especially significant for the timeframe of this study: during the COVID19 pandemic when 

people were more likely to be at home and online in their free time. In this time, these 

channels became even more important as they opened the possibility for a second survey 
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distribution round with the intention of balancing quotas. However, the return rate of 

completed questionnaires is usually much lower for such self-administered approaches than 

for those where an interviewer is involved (Fowler, 2009, p. 72; Fowler et al., 2002, p. 197). 

As the desire to respond positively to the post of an unknown researcher is much weaker 

than when personal contact is given, intrinsic motivation of the respondent is likely to play 

a greater role to who responds. As Fowler explains, “people who are particularly interested 

in the research problem tend to be most likely to respond” (Fowler, 2009, p. 72; see also 

Heberlein and Baumgartner, 1978, p. 458 ff.). 

Once an online survey is set up, it allows an easy, fast and efficient distribution (Sue and 

Ritter, 2020, p. 6). Moreover, by using the survey software data is directly collected 

digitally and thus easy to process or to export to statistical data analysis tools. In order to 

collectively analyse all responses, the offline questionnaires were manually added to 

Netigate, the online survey tool. Further analysis was conducted with the help of the online 

survey toll directly and Microsoft Excel. 

4.4. Data collection 

Data was collected mainly during the first two weeks of March. On the 10th, 11th and 12th 

March between 9 am and 6 pm (two hours in a row in the morning, during lunch time, or in 

the afternoon/early evening) the researcher distributed 100 copies of the survey amongst 

residents of Deutz mainly on the main shopping street of the neighbourhood, Deutzer 

Freiheit, and also in the surrounding streets Luisenstraße, Helenenwallstraße, 

Mathildenstraße, Arnoldstraße, and Tempelstraße (see figure 4-1a). This area was chosen 

for the distribution of the survey as it is the main residential area of the neighbourhood and 

where one finds most (grocery) shopping possibilities, the only cafés and several pubs.  The 

Figure 4-1a. Research conduction area. Map 

retrieved from OpenStreetMap.org, 

https://www.openstreetmap.org/#map=16/50.9

358/6.9743; self-edited. Purple lines indicate 

the streets where the survey was distributed.  

Figure 4-1. Research Area inclusive research 

conduction area. Map retrieved from City of 

Cologne, https://www.stadt-koeln.de/politik-

und-verwaltung/statistik/statistische-daten-

gebietskarte; self-edited. Blue lines indicate 

district borders. Green rectangle describes 

research conduction area. 

1 km 

100m 
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Deutzer Freiheit is especially a place where many residents pass through for their daily 

activities. To ensure that the sample only consists of residents of Deutz (see research area), 

participants were asked explicitly if they lived in Deutz before being given the survey. If 

participants did not have time to respond immediately, they had the opportunity to either 

hand it in at a local flower shop (see figure 4-1a) during the following two weeks or send 

it back via email.  

The online version of the survey was distributed from the 7th March until the 5th April 

through the platforms nebenan.de and facebook.de. As nebenan.de is a platform explicitly 

for the neighbours of a certain neighbourhood who need to verify their residence during 

registration, it was ensured all respondents would be residents of the research area. On 

facebook it was posted in two local groups, again explicitly for the neighbours of Deutz. To 

ensure only residents of the research area would participate, it was emphasized as the 

condition to join in the introducing post. Further, the first question in the online version is 

“Do you live in Deutz?” redirecting those saying “no” to the end of the survey.   

4.5. Limitations 

Every research project has its limitations. As it has already been mentioned, due to the 

financial resources and time available a convenience sample was chosen over collecting 

data from a probability sample.  

As this research project consists of a nonprobability survey research, one could only 

carefully draw generalizing conclusions from the sample to the population, if effective 

quota sampling was implemented. Due to the COVID-19 pandemic a second distribution 

round fulfilling the desired quotas was only possible online. The outcome of this second 

distribution round was unsatisfactory. Therefore, the quota sampling failed, and the sample 

cannot be considered representative for the entire population. Nonetheless, it gives 

meaningful insights and ideas about issues and projects that should be looked at more 

closely in further research and urban development of the neighbourhood. More details on 

the sample can be found in section 5.1. 

When dealing with a nonprobability sample, it is important to note that it is likely to be 

biased in the direction of availability and willingness to be interviewed  or take part, 

(Fowler, 2009, p. 66). Further, in survey research assumptions of probability theory and 

sampling error are often applied to describe the sample’s reliability. However, since in a 

nonprobability sample participants are not randomly selected, but chosen on a base on 

convenience, these assumptions do not apply (ibid). 

Another biasing factor concerning the offline data collection is the naturally biased 

selection of the researcher and his or her effect on the participant (see also section 4.3.1, 

p.17). Conversely, it needs to be considered that online participants are likely to have 

greater intrinsic interest in the topic than the average population (see also section 4.3.2, p. 

17).  

It also needs to be mentioned that a possible language barrier could distort the results, as 

those residents who do not feel comfortable speaking German - or do not speak the language 

at all - were automatically excluded from the survey.  
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5. Results 

This chapter will present the results of the survey conducted on the greening of buildings 

in Deutz. It is divided in three sub-chapters: first presenting the sample’s demographics 

(5.1), followed by the participants’ attitudes towards the effects of the greening of buildings 

(5.2), the participants’ attitude towards greening buildings in Deutz (5.2.4), their 

behavioural intention and the influence of funding possibilities on the latter (5.2.5).  

According to the survey outcome, there is a very low share of currently greened build ings 

in Deutz or a very low rate of awareness towards greened buildings. Barely 5% of 

participants live in a house with a greened façade or roof, and only 9% are aware that there 

is at least one greened house in the street in which they live. 

5.1. The sample – demographics 

The sample consists of 126 participants who completed the questionnaire either on paper 

or online. All participants live in the research area (see figure 4-1), with 58%6 being female 

and 40% being male. In the research population shares7 females and males are almost equal 

(50.4% females, 49.6% males). Almost 80%8 of the sample are aged between 30 and 64 

years old. Even though this age group is also the biggest within the population (50.3%) the 

difference is significant. Further, while 60% of the population lives in a single household, 

only 27% of the sample do. Hence, the differences between sample and population are 

obvious, and thus, results cannot not be generalized for the whole population.  

It is noticeable that a majority of 64%7 of the population have lived in Deutz for less than 

10 years. This time framing also describes the biggest group amongst the sample with 41% 

having lived in Deutz for less than 10 years. The fact that 27% of the population, and 10% 

of the sample, has lived in Deutz for less than two years could indicate that the amount of 

perspective long-term residents is rather small. Furthermore, amongst the population 18% 

have lived 10 to 20 years in the neighbourhood, and another 18% have lived there for more 

than 20 years. Amongst the research sample 23% have lived in Deutz for 10-20 years and 

26% for more than 20 years.  

The majority of the population (84%)9 lives in apartment buildings, so does the majority of 

the sample (95%). The remaining smaller part lives in single or double family houses. Most 

of the residents of Deutz rent (89%)9, while only 11%10 own (Amt für Stadtentwicklung und 

Statistik, 2018, 2016). In the present sample 25% own the apartment they live in, while 

75% are tenants. At the research conduction time, a majority of 56% of the sample are 

employees, 17% are self-employed, 12 % are students and 7% are retired.  

Results have not been weighted to adjust the sample to the population, as there are no 

indications about how non-respondents would have answered. For instance, weighting the 

analysis to adjust for the fact that females responded to the survey at a higher rate than 

males would weigh the responses of the male participants stronger, even though those males  

who did not respond might have had completely different views or answers (see also 

Fowler, 2009, p. 156). 

 
6 118 participants gave an answer to the question which gender they had 
7 Data provided by the City of Cologne. Retrieved from https://www.stadt-koeln.de/politik-und-

verwaltung/statistik/statistische-daten-gebietskarte (30 March 2020) 
8 117 participants indicated how old they were 
9 Data from 2018 provided by the City of Cologne, Office for Urban Development and Statistics, 

received via email by Bettina Nottebrock, 5 th May 2020 
10 Data provided by the City of Cologne, Office for Urban Development and Statistics. Received 

via email by Bettina Nottebrock, 5 th May 2020, Living in Cologne survey 2016. (N=14 400 

respondents, 8 000 households)   

https://www.stadt-koeln.de/politik-und-verwaltung/statistik/statistische-daten-gebietskarte
https://www.stadt-koeln.de/politik-und-verwaltung/statistik/statistische-daten-gebietskarte
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5.2. Attitudes towards the effects of greening buildings 

5.2.1. Visual-aesthetic psychosocial aspects 

Looking at the aesthetic effects of greenery attached to a building,  more than 70% agrees 

completely that greened buildings beautify a street and a district in general, and Deutz 

specifically. Moreover, 63% also agree that a greened façade or roof embellishes a house. 

Considering the possible effects on personal well-being and health of residents and visitors, 

participants were less certain, but still 90% at least “rather” agreed that a greened house 

would affect the house inhabitants and by-passers positively. Accordingly, 70% believed 

greenery brings a pleasant "piece of nature" into the city.  
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Figure 5-1. Perceived effects of greened buildings on Aesthetics from own results. 
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Figure 5-2. Perceived effects of greened buildings on personal and nature's well-being from own 

results. 

5.2.2. Ecological & building physics aspects 

When looking at the effects greening could have on the building and its direct environment, 

a vast majority of participants agrees that greening a building would improve climate and 

air quality in its surroundings and that it would cool the streets in  the summer. A share of 

45% believes that the air quality would at least moderately improve while 49% believe it 

would be a strong improvement. 42% think there is a cooling effect on the streets, 48% 

think there is a strong cooling effect by greened buildings. 47% state there would be a 

moderate improvement of the climate and 40% say it would be a strong improvement for 

the local climate. Further, a share of 45% think greenery would contribute to a moderate 

improvement of protection from weather to the affected parts of the building. Protection 

from noise does not play such a strong role, as 30% believe greening would not change 

anything regarding noise. Half of all participants believes noise protection would 

moderately improve. More than 70% do not think that an increase in greenery would bring 

along an increase in nuisance from insects for the residents; and more than 80% do not 

agree with an increase in nuisance from birds. On the other hand, 57% agree entirely that 

greenery on buildings represent an important habitat for birds and insects. 60% of the 

sample believes greenery would have a moderate negative influence on the building fabric.  

All in all, the effects on the surrounding environment and on the personal well-being have 

been considered most important, with 68% rating environmental effects as very important 

and 70% considering effects on health and well-being also as very important. Aesthetics 

was rated rather important by 53% and very important by 33%. Effects on building material 

were considered least important with 25% considering them as rather not important. Still 

45% rated them as rather important and 30% as very important. 
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5.2.3. Expected advantages & disadvantages of 
greening buildings 

Participants were asked which advantages and disadvantages they would expect from 

greening buildings. They were offered a list of 21 possible advantages and one with 15 

disadvantages. Both lists included the final option to add another advantage or 

disadvantage.   

The most nominated advantage was the increase of nature in the urban environment 

(88.6%). Additional advantages expected by more than 75% of the sample were: improved 

air quality (81.3%), more habitat for insects (80.5%), nice to look at (81.3%), embellished 

street and city appearance (79%), and contribution to environmental protection (78%). 

Another five benefits of greened buildings reached a significantly high score of expectation: 

climate protection (74%), well-being (73%), habitat for birds (71.5%), climate 

improvement (69%) and heat protection (66%). Three advantages were added by 

participants that could be added to the list in case of a reconduction: Noise protection/sound 

insulation, using roofs and walls for urban agriculture, and an increased connection to 

nature. 

The most nominated disadvantage was damage caused by the plants on the walls or roofs, 

expected by almost 70% of the survey participants. The second most expected disadvantage 

was the necessity for frequent pruning, selected by 52.5%. Another 46.7% expect that the 

greening of building would clog up rainwater gutters. 

Most participants expected a variety of advantages while disadvantages appear to play a 

minor role for many. (see figure 5-4). However, the option “other” was used more often for 

disadvantages, either to specify one’s selection (2 comments), or to add a disadvantage not 

yet listed (5 comments). Those who specified saw more disadvantages in façade greening 

than in roof greening, or had deeper knowledge of the topic and felt the need to clarify that 

damages on the building were questionable and strongly dependant from the architecture, 

and parasites dependant on the plant. Other disadvantages additionally mentioned by 

participants were dirt especially through doves, possible damages through broken plants 
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Figure 5-3. Residents estimation of the possible effects of greening on the building and its 

immediate environment. Own results. 
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The superiority of advantages became even clearer when asking the participants whether 
advantages outweighed disadvantages or vice versa, as presented in figure 5-5. There were 
only 4 people in total who thought disadvantages outweighed advantages by some 
percentage. However, another 11 were neutral (45-55%). Hence, about 12% of participants 
say neither disadvantages nor advantages outweigh each other, or they only do so very 
slightly what outweigh 
disadvantages of greening buildings. A majority of 61% put their mark in the upper quarter 
of the scale and a share of 18% indicated 100% on the scale. It is, therefore, reasonable to 
assume that these 18% consider advantages to completely outweigh disadvantages. 

  

Expected advantages (n=123) Absolute n° Percentage (%)
Increase of nature 109 88,62%
Improved air quality 100 81,30%
Nice to look at 100 81,30%
Increased habitat for insects 99 80,49%
Embellished street or cityscape 97 78,86%
Contribution to environmental protection 96 78,05%
Contribution to climate protection 91 73,98%
Increased well being 90 73,17%
Increased habitat for birds 88 71,54%
Climate improvement 85 69,11%
Heat protection 81 65,85%
Pleasant smells and sounds 59 47,97%
Possible communal project 59 47,97%
Individuality of a building and ist inhabitants 51 41,46%
Protection from cold temperatures 41 33,33%
Improved energy audit 41 33,33%
protection from dust 34 27,64%
Protection from rain and weather (of the building) 23 18,70%
Rain water protection (flooding) 19 15,45%
Lower rain water fee 9 7,32%
Less need for renovation 7 5,69%
Other 3 2,44%

Expected Disadvantages (n=122) Absolute n° Percentage (%)
Damages on walls/roof 85 69,67%
Frequent pruning 64 52,46%
Clogged rain gutter/drain pipe 57 46,72%
Renovation becomes more complicated 49 40,16%
Increased dirt from leaves/plants 45 36,89%
Plants darken rooms 43 35,25%
Parasites/lice 41 33,61%
Additional costs 41 33,61%
Increasing number of insects 30 24,59%
Roots damage the sewage system 26 21,31%
Conflicts with neighbours 24 19,67%
Pollution and noise from birds 23 18,85%
Increased number of rats and mice 17 13,93%
More dirt in the building 14 11,48%
Other 7 5,74%
Decreased Air Quality 1 0,82%

Figure 5-4. Expected advantages & disadvantages from greening buildings. Own results. 
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5.2.4. Attitudinal acceptance towards greening 
buildings 

A clear majority of 94% expressed that more buildings in Deutz should be greened. 
Furthermore, 57% of the sample conveyed that they would like the building they live in to 
be greened and that they would be willing to actively support it by organising, coordinating 
or caring for the plants. On the other hand, 21% would like to live in a greened house, but 
only if there was no additional work for them. While 14% stated they would pay more rent 
for living in a greened house, 37% would only agree to a greening of their house if rent did 
not increase. A minority of 4% would not appreciate their house to be greened.  Those that 
would appreciate the greening of their house were further asked what the main reasons were 
for them to support the greening (see figure 5-6). The two main reasons named were the 

2%
6%

38%
48%
50%

55%
57%
58%

71%
72%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Other:
Rain water protection (flooding)

Increased insulation of the building
Decrease in environmental pollution

Health benefits
Aesthetical changes

Climate change

Improvement of air quality
Urban climate

Figure 5-6. Residents' reasons to support the greening of their home. Own survey results. 

Figure 5-5. Response distribution question 3.3. Own data. Green indicates the neutral field of 45 -
55%. 
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72%) and the improvement of air quality (by 71%), followed by the cooling effects on the 

building’s surroundings (58%), climate change (57%) and aesthetical changes (55%). 

5.2.5. Behavioural intention & influence of funding 
possibilities 

To learn about the residents’ willingness to support and implement greening measures 

themselves, houseowners were asked if they were interested in greening their building, and 

those who were not houseowners were asked to imagine the same scenario . 

Results show that a majority of 90% would be interested in greening their own 

(hypothetical) property, 38% would do it without any further conditions. 51% state they 

would green their building if financial support possibilities were available. There was only 

a slight difference between those who generally wished for financial support and those who 

preferred 50% funding. 

A share of 8% of the sample would not green their own property for reasons such as too 

much work (2.6%), too complicated (2.6%), not interested (1.7%) or too expensive (0.9%). 

Within the open answer option three participants (2.6%) expressed that they would only 

green their property if their tenants were willing to take over the maintenance work, and 

another two referred to a difficult approval situation hindering their implementation plans: 

“Only if the planting of vegetation would also extend to currently unused roof 

areas. These cannot be carried out in the same way due to the difficult approval 

situation (neighbourhood/building law). If homeowners were to be granted 

more frequent permission for terraces on their roofs, a large part of the roofs 

in the city centre would already be sufficiently greened.” – Survey respondent. 

While large parts of the sample would be interested in greening their (hypothetical) property 

if they had financial support, 83% (n=122) did not know of any financing or funding project. 

Of those who knew of some financing possibility (17%), 8 participants (6.5% when n=122) 

indicated that the City of Cologne had a funding programme, 3 of these mentioned GRÜN 

hoch 3 by name.  

Question 3.8 explored if there was any acceptance or support for the idea of organising the 

greening of a building as a neighbourhood community project. The rate of approval of those 

who responded11 was rather high, as 81% agreed that they would be willing to invest time 

and work into such a project. Almost 28% stated they would be willing to invest financially, 

but 40% would only agree to support such project if their rent did not increase. 7% stated 

they would not support such a project because of the extra work, and another 3.4% were 

simply not interested. Returning to the list of expected advantages 48% (n=123) considered 

a communal greening project a possible advantage of greening buildings.  

  

 
11 Due to a transmission error in the online survey version, only online participants of the second 

round were asked, therefore n=58. 
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6. Discussion and implications 

6.1. Discussion 

This study formulates an acceptance model based on the TAM and Schlößer’s acceptance 

model in order to explore the residents’ behavioural intention towards the greening of 

buildings. Attitudinal acceptance and behavioural intention were measured using a survey 

as the main research tool in the empirical case of Deutz. The results confirm the hypothesis 

that certain key variables (factors) of Schlößer’s four categories influence the beliefs of 

perceived usefulness and perceived ease of use of the greening of buildings, which in turn 

influence attitudinal acceptance and behavioural intention. In general, great approval and 

willingness to contribute to the greening of buildings was expressed amongst the research 

sample. This is consistent with Schlößer’s study, which found that the majority of the 

researched groups had a positive opinion on façade greening (2003). The strongest 

influencing variables in Deutz were those belonging to category 1 (ecological aspects), and 

the visual-aesthetic variables from category 2. Finances and especially funding possibilities 

had a special influence on the perceived ease of use. As a compelling 90% of the sample 

would be interested in greening their (hypothetical) property, attitudinal acceptance and 

behavioural intention can be categorized as very high in this sample. However, 58% of 

those with a high attitudinal acceptance relate their willingness to a financial condition. 

While financial issues have barely influenced perceived usefulness, they strongly influence 

perceived ease of use. Looking at the high degree of attitudinal acceptance and the number 

of factors influencing the two chosen beliefs, one may conclude that perceived usefulness 

has a greater influence on attitudinal acceptance than perceived ease of use. This falls in 

line with Davis et al.’s findings, which demonstrate perceived usefulness to be a major 

determinant of people’s intentions while perceived ease of use to be a significant secondary 

determinant of people’s intentions (1989). The key factors in 6-1 are expectations or beliefs 

about the impact of greening buildings. Amongst the participants of this study these key 

factors mostly correspond with the impacts described in scientific studies. However, 
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Figure 6-1. Applied acceptance Model for the greening of buildings based on TAM and Schlößer. 

Own draft. Underlined = strongest variables. Arrows: dark green=positive influence, red=negative 

influence, thickness indicates n° of factors. 
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participants also feared that greenery would damage a building’s fabric, which is only true 

for specific plants. On the one hand, certain prejudices against the greening of buildings 

appear to exist, and on the other, there are impacts of greening buildings that appear to be 

unknown to the public. 

This could also be observed when looking at the advantages and disadvantages participants 

expected from greening buildings. In general advantages clearly outweighed disadvantages 

and could also be described as perceived benefits of the greening of buildings. The most 

expected advantages of greening buildings were increased ecosystem services: increase of 

nature in the urban setting, improved air quality, and more habitat for insects. These were 

closely followed by visual-aesthetic factors, such as embellished cityscapes. Contribution 

to environmental and climate protection also played a major role. Other strongly expected 

advantages were well-being, habitat for birds, climate improvement and heat protection.  

The most expected benefits overlap with the main reasons for which greening would be 

implemented: the urban climate, the improvement of air quality, the cooling effects on the 

building’s surroundings, climate change and aesthetic changes . The coherency of the 

expected advantages and the main reasons for implementation, confirm the dependencies 

between variables, beliefs, attitude (attitudinal acceptance) and behaviour (behavioural 

acceptance) that the TRA and TAM present (Albarracín et al., 2001; Davis et al., 1989; Liu 

et al., 2018). However, as Ajzen and Fishbein point out, it is necessary that not only target 

and action elements correspond but also the wider context, to ensure high attitude-behaviour 

correlations (1977). Attitudinal and behavioural entities can be viewed as consisting of four 

different elements: the action, the target at which the action is directed, the context in which 

the action is performed, and the time at which the action is performed (Liu et al., 2018). In 

this specific case, the wider context could explain why there is not much observable action 

happening in Deutz, although attitudinal acceptance already appears to be rather high. 

Firstly, only a minority of the sample had heard about funding possibilities , indicating a 

possible lack of knowledge. This would fit with the findings of Liu et al. (2018). 

Knowledge, or the lack of it, also plays a role when looking at the effects of greened 

buildings. However, objective knowledge is difficult to measure, and the measurement of 

subjective knowledge would have gone beyond the scope of this paper.  Nevertheless, Liu 

et al. found a positive role of subjective knowledge in shaping the residents' perceived 

usefulness of and intention to adopt green labelled residential buildings. Additionally, the 

high number of residents who have not lived in the neighbourhood for long could indicate 

a high amount of short-term residents who are likely to be less willing to invest time and 

work in long-term projects such as the greening of buildings. More notably, a rather low 

number of people in Deutz own the apartment they live in, compared to other districts in 

Cologne. Even if attitudinal acceptance is rather high, those who own the properties are the 

predestined group capable of taking action. For tenants, the sense of not being able to 

implement measures could be a dominate influence on the perceived ease of use. Another 

conflict that evolves from the dynamic of those who can act (owners) and those who cannot 

(tenants) becomes obvious when looking at the following comment from a survey 

participant of this study: 

“About 10 years ago I lived in a greened house (climbing plants on the 

façade) in Cologne-Ehrenfeld. The plants were removed by the owners' 

association when one of them broke off after a storm and damaged three cars. 

One was too lazy or too stingy to simply cut and check them more often. Living 

"behind plants" had only advantages for me - it was quieter than afterwards, 

the big windows were partly insulated, it looked nice, the insects stayed 

outside in the plant, later everything flew in, it rushed in the wind...”  – Survey 

participant. 

This comment represents a conflict of disadvantages and advantages of the greening of 

buildings. For the inhabitant, who did not have the work of maintenance, the perceived 

usefulness of the greening clearly outweighed its disadvantages. On the other hand, for the 
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owners’ association, who had to take care of the greening the disadvantages outweighed the 

advantages (which they probably did not experience as much as the inhabitant).  This kind 

of separation of experiencing the direct benefits for one stakeholder and experiencing the 

direct disadvantages for the other is likely to occur often in Germany, as 58% of the 

population live as tenants. Direct advantages and disadvantages are those that the resident 

experiences first-hand, and therefore could be assumed to be the more influencing variables 

for behavioural acceptance. Other influences of greening, such as climatic effects like the 

cooling of the streets or a contribution to climate protection, are more difficult to  be clearly 

assigned and experienced by the individual. Just like climate change itself, they could be 

perceived as too abstract, as out of one’s personal sphere of responsibility and influence 

(compare with Lorenzoni et al., 2007). They also might be too general to form the right 

context that would allow a high attitude-behaviour correlation (Ajzen and Fishbein, 1977; 

Liu et al., 2018). However, results of this study also show that participants believed that 

the greening of buildings had a significant effect on the urban environment, and cl imatic 

effects were all named before aesthetics as reasons for supporting the implementa tion. In 

fact, current debates on climate change appear to have a significant influence on the greater 

part of the sample and their attitude as 74% of the sample believe greening buildings is 

contributing to climate protection and 57% say they would support the greening of their 

house because of climate change. 

6.2. Implications for further research 

Further issues that had not been considered specifically within this study, but arose from 

open answer comments, were bureaucracy and allergies. Bureaucracy issues might play a 

greater role as indicator that could negatively influence the perceived ease of use of 

greening measures and hinder its implementation. In future research, bureaucracy issues 

should be considered as potential external variable influencing beliefs as perceived ease of 

use of the greening of buildings. 

The issue of allergenicity is not yet widely considered when designing and planning urban 

green spaces. However, Pfoser, Pfoser and colleagues, and Schmauck mention that one shall 

avoid allergenic plants (2016; 2013; 2019). Additionally, Cariñanos et al. published a paper 

on the need to consider the potential allergenicity of a species when selecting plant material 

to be used in order to create inclusive urban green spaces (2019). This is one example that 

may serve as a guideline or methodology to apply when considering the implementation of 

urban greening of all kind. Nevertheless, an in-depth literature review is recommended to 

access the full amount of conducted research on this topic and recognise the needs for 

further research regarding plant selection and allergenicity when greening  buildings. 

As already pointed out, Liu and colleagues found that a lack of knowledge is a significant 

factor influencing the perceived ease of use (2018). The importance of education to dispel 

prejudices, to avoid application errors due to a lack of knowledge and bad investments has 

also been strongly addressed by Pfoser’s dissertation (2016). In order to further explore the 

need for education amongst residents, the author recommends including subjective 

knowledge in future research (compare with Liu et al . 2018). 

In the feedback section of the survey, the wish for more differentiation between façade and 

roof greening appeared, as some participants would have evaluated the two aspects of 

greening buildings differently (4 comments). Even though the aim was to assess attitudes 

towards the greening of buildings in general, giving the opportunity to differentiate between 

the two aspects could also add interesting information to the picture. A combination and 

comparison of the two could be considered in further research. 

In case of reconduction of this or similar research, the author suggests requesting contact 

information from a randomly selected sample from the city’s system of registration 

(Meldewesen in German). This would multiply the chances to collect data from a 

representative sample. In order to increase the response rate and decrease biasing factors 
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such as sampling and response bias, it is advisable to make use of several survey distribution 

channels. Distributing the survey including a QR code and web address to redirect potential 

respondents to an online version of the survey could lead to a higher response rate than 

usual mail surveys have as it decreases the effort for the respondent to return the survey. 

Adding an email and phone number allows the resident to ask questions and opens two more 

communication channels. In this way one also addresses multiple target groups and thus 

decreases the chance of an over or underrepresentation of a certain share of the population. 

Finally, one could introduce a certain incentive to increase motivation to respond even from 

those not too interested into the topic (e.g. lottery to win a public transport ticket, museum 

entrance or a city tour). Those wanting to participate would then need to provide contact 

information while making sure their answers are still anonymous. Revising this study and 

reconducting it in a representative way could allow a more realistic assessment of the 

residents’ attitudinal acceptance and behavioural intention. There are certain aspects that 

were only noticed while or after conducting this survey research that should be considered 

in future survey studies of this kind. The information that was collected on the participants 

profession did not give many insights in their educational background or their finances. It 

would have been interesting to analyse whether the participant’s educational background 

correlates to his or her expectations and beliefs about the greening of buildings. 

Furthermore, one could have investigated whether the participant’s financial background 

influences his or her willingness to engage or invest. In future research, one could collect 

deeper insights on the role of subjective knowledge, and especially on the feasibility of 

community-based approaches involving landlords and tenants in the greening of buildings. 

It would also be interesting to have a look at several neighbourhoods who represent 

different compositions of residents, in order to compare these and identify diverse and 

similar needs that occur in relation to greening buildings.  

6.3. Implications for policy 

A result of this study implicates that funding possibilities are barely known in Deutz. 

Assuming that this applies for the entire population, educational measures and increased 

public relations work could increase attitudinal and behavioural acceptance. Educational 

measures could also address potential prejudices and reveal latest science-based knowledge 

on the impacts urban greening and in particular the greening of buildings have.  

One way to respond to the conflicts that arise from a low number of owners and a high 

number of tenants could be the greening of buildings in form of community projects. These 

projects would need to address the needs of both groups through reallocating advantages 

and disadvantages more equally. Implementing the greening of a building was considered 

a possible advantage by 48% of the sample. A great majority of the offline participants 

(81%)12 stated that they would be willing to invest time and work into such a project, and a 

share of 28% would be willing to invest financially. If these results were transferable to the 

entire population of Deutz, then that would mean that the residents’ attitudinal acceptance 

of such project could be considered extremely high. However, the acceptance is subject to 

the condition that rent may not be increased. Nevertheless, results also indicate that it could 

be possible to find groups of residents that would be interested to invest financially in some 

way. Moreover, when asked if participants would be interested in greening their own 

(hypothetical) building, the open answer option was used repeatedly to add the condition 

that they would green it if their tenants were involved in the maintenance  process. This 

reveals a high degree of willingness to support from the tenant side and the request for 

tenant engagement from the landlord side. Potential for conflicts with neighbours was found 

to be perceived as rather low or unimportant in this and other studies (compare with 

Schlößer, 2003), signifying that the approach of making the greening of buildings a 

 
12 Due to a transmission error in the online survey version, only offline participants and online 

participants of the second round were asked, therefore n=58. 
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community project could enrich the neighbourhood with social outcomes, such as a sense 

of involvement and community, collective efficacy and social cohesion (Heinze et al., 

2018). It could further offer a platform for discussion, specifically addressing the potential 

for conflict. Stakeholders involved in greening measures, such as government and 

researchers could establish a cooperation with housing associations, architects and perhaps 

owners’ associations to elaborate an applicable pilot community house greening 

programme. In the case of Cologne, a platform for discussion is currently offered via events 

of the iResilience project. This could possibly be extended or combined for the purpose of 

exploring options for such a community project involving other stakeholders, such as for 

instance the funding programme GRÜN hoch 3, experts from the local research project 

VertiKKA and others. 
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7. Conclusions 

The greening of buildings is a component of the urban greening measures that cities address 

as part of their climate change adaptation and mitigation strategies.  A popular approach is 

to establish funding programmes that support residents financially when greening their 

property. However, such approach depends on the residents’ willingness to take action. 

Therefore, this paper empirically examined the main variables that influence the residents’ 

attitude towards the greening of buildings and their willingness to take action using a survey 

as research tool on the example of Deutz, Cologne. The theoretical framework analyses the 

attitude-acceptance-behaviour relationships based on the concepts of attitudinal and 

behavioural acceptance. It explores which variables of the four categories ecological 

aspects, visual-aesthetic psychosocial aspects, building physics aspects, financial and time 

economic aspects influence the perceived usefulness and ease of use of greening buildings 

and how these two beliefs form attitudinal acceptance and behavioural intention.   

This study found that the main variables influencing the residents’ attitude and behavioural 

intention towards the greening of buildings are ecological aspects, such as an increase of 

nature in the urban environment, an improvement of the urban climate, air quality and st reet 

cooling, and climate change. Visual-aesthetic aspects, such as the embellishment of the 

cityscape, was also considered determining, while finances and especially funding 

possibilities had a special influence on the perceived ease of use. Slightly more than half of 

the sample conveyed that if they had property, they would green it under the condition that 

they received financial support or funding.  

Amongst the sample of this study attitudinal acceptance and behavioural intention were 

categorized as very high. In line with Davis et al.’s findings perceived usefulness was found 

as a major determinant of people’s intentions while perceived ease  of use was a significant 

secondary determinant. 

Variables that could explain why behavioural acceptance (actual behaviour) appears lower 

than attitudinal acceptance and behavioural intentions are a possible lack of knowledge (of 

funding possibilities), a low number of private property owners, and an imbalance in the 

distribution of tangible advantages and disadvantages amongst tenants and landlords. 

 

Certain variables, such as bureaucracy issues, allergenicities, emerged from the results of 

this study that need further investigation. Moreover, the role of knowledge or the lack of it 

should also be further explored. Previous research in combination with the outcomes of this 

study could lead to the assumption that increased knowledge on the effects and 

implementation possibilities increases the residents’ willingness and behavioural 

acceptance to green buildings.  

 

Assuming that the results of this study that funding possibilities are barely known are 

confirmed in the general population, then educational measures and increased public 

relations work are effective policy recommendations.  Furthermore, it is recommended to 

explore opportunities how the greening of building could be designed in form of community 

projects. If buildings were greened within the scope of such communal projects, advantages 

and disadvantages could be distributed more equally amongst tenants and landlords and the 

neighbourhood could benefit from social outcomes, such as a sense of involvement and 

community, collective efficacy and social cohesion. If a lack of knowledge prevents further 

involvement in the greening of one's own property, such a joint project could a lso provide 

guidance. Moreover, it offers tenants the possibility to become engaged.  
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Master of Science in Sustainable Development 
M.Sc. in nachhaltiger Entwicklung  

Tamina Burggraf 
tamina.burggraf.8212@student.uu.se 

oder GruenesDeutz@gmail.com 
 

Köln im März 2020 

 

Umfrage zur Gebäudebegrünung in Deutz  

Liebe Deutzer*innen, 

Im Rahmen meiner Masterarbeit zur Gebäudebegrünung als Klimaschutzmaßnahme wird 
diese Bevölkerungsbefragung in Abstimmung mit der Stadt Köln durchgeführt.   

Ziel der Befragung ist es, herauszufinden, inwieweit Sie, die Deutzer Bürger*innen, 
Gebäudebegrünung als mögliche Maßnahme zur Verbesserung des Stadtbildes und zum 
Klimaschutz betrachten. Im Rahmen dieser Studie wird "Gebäudebegrünung" definiert als 
die Begrünung von Hauswänden oder Dächern. Dabei ist ein dauerhaft am Gebäude 
befestigtes Begrünungssystem gemeint. Topfpflanzen auf dem Balkon oder traditionelle 
Gärten zählen nicht dazu. 

Bitte nehmen Sie sich 10-15 Minuten Zeit und tragen Sie dazu bei, dass die Bewohner bei 
Entscheidungen rund um ihr Veedel gehört werden.  

Ihre Hilfe ist für den Erfolg meiner Studie unerlässlich. Selbstverständlich werden Ihre 
Informationen vertraulich und anonym behandelt.  

Sie können die ausgefüllte Umfrage gern im Blumenladen „The Art for Living“ (Deutzer 
Freiheit 76) abgeben, oder abfotografiert per Email direkt an mich schicken: 
GruenesDeutz@gmail.com. 

 

Vielen Dank für Ihre Unterstützung. 

Mit freundlichen Grüßen 

Tamina Burggraf  

  

mailto:tamina.burggraf.8212@student.uu.se
mailto:GruenesDeutz@gmail.com
mailto:GruenesDeutz@gmail.com
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1. Wohnsituation der Teilnehmer*in 

Ich wohne  

☐ in einem Mehrfamilienhaus  

☐ in einem Einfamilienhaus  

☐ in meinem eigenen Haus 
 

☐ zur Miete 

☐ in einer Eigentumswohnung 

☐ sonstiges: ____________________________ 

Das Gebäude, in dem ich wohne, hat eine bepflanzte Fassade oder ein bepflanzt es Dach. 

☐ Ja  ☐ Nein 

In der Straße, in der ich wohne, gibt es begrünte Gebäude.  

☐ Ja  ☐ Nein 

2. Auswirkungen von Gebäudebegrünung 

Im folgenden Abschnitt wird Ihre Meinung zu den Auswirkungen  von Gebäudebegrünung gefragt. 
Wir möchten lediglich wissen, was Sie glauben, welche Auswirkungen bestehen. Es ist nicht 
wichtig, ob Sie über Vorkenntnisse verfügen oder nicht.  

2.1. Ästhetik: Bitte geben Sie Ihre Meinung zu den folgenden sieben Aussagen. 

Begrünte Gebäude… 
Stimme voll 
und ganz zu  

Stimme eher 
zu  

Stimme eher 
nicht zu  

Stimme 
garnicht zu  

Ist mir nicht 
wichtig 

… verschönern ein Haus      

… verschönern eine Straße      

… verschönern ein 

Stadtviertel 

     

… verschönern Deutz      

… führen zu einem 

ungepflegten Straßenbild. 

     

… können das 

Erscheinungsbild eines (z.B. 

denkmalgeschützten) 

Hauses degradieren. 

     

… betonen den individuellen 

Charakter eines Gebäudes 

und seiner Bewohner. 
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2.2. Persönliches Wohlbefinden: Bitte geben Sie Ihre Meinung zu den folgenden sechs 

Aussagen. 

Begrünte Gebäude… 
Stimme voll und 
ganz zu  

Stimme eher zu  
Stimme eher 
nicht zu  

Stimme garnicht 
zu  

Ist mir nicht 
wichtig 

… fördern das persönliche 

Wohlbefinden der 

Hausbewohner 

     

… fördern das persönliche 

Wohlbefinden von Passanten  

     

… sorgen für die verstärkte 

Belästigung der Bewohner 

durch Insekten  

     

… sorgen für die verstärkte 

Belästigung der Bewohner 

durch Vögel  

     

… stellen einen wichtigen 

Lebensraum für Vögel und 

Insekten in der Stadt dar 

     

… holen ein wohltuendes "Stück 

Natur" in die Stadt  

     

 

2.3. Im Folgenden schätzen Sie bitte die möglichen Auswirkungen von Begrünung auf das 

Gebäude und seine unmittelbare Umwelt ein.  

 Starke 

Verbesserung 

Mäßige 

Verbesserung 

Keine Veränderung Mäßige 

Verschlechterung 

Starke 

Verschlechterung 

Luftqualität in der unmittelbaren 

Umgebung 

     

Kühlung der Straße (Sommer)      

Isolierung des Hauses (Wärme im 

Winter/Kälte im Sommer) 

     

Schutz vor Lärm      

Klima in unmittelbarer 

Gebäudenähe 

     

Schutz der bepflanzten Flächen 

vor Witterungseinflüssen 

(Niederschlag, Wind, Sonne)  

     

Wirkung der Wurzeln auf die 

Bausubstanz 

     

 

2.4. Bitte geben Sie an, welche Bedeutung die einzelnen Kategorien bezogen auf 

Gebäudebegrünungen für Sie haben: 

 Sehr wichtig  Eher wichtig  Eher unwichtig  Sehr unwichtig  

Ästhetik      

Unmittelbare Umwelt      

direkte Auswirkungen auf die 
Gebäudematerialien 

    

Wohlbefinden     
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3. Was spricht für Gebäudebegrünung – was dagegen? 

3.1. Bitte markieren Sie, welche Vorteile Sie von begrünten Gebäuden erwarten würden: 

(Mehrfachnennung möglich) 

☐ Hitzeschutz   

☐ Schutz vor der Kälte   

☐ Verbesserte Luftqualität   

☐ Gesteigertes Wohlbefinden   

☐ Verbesserung des Klimas   

☐ Zunahme der Natur im städtischen Umfeld   

☐ Schutz vor Staub   

☐ (Regen-)Wasserschutz (Hochwasserschutz)   

☐ Mehr Lebensraum für Vögel   

☐ Mehr Lebensraum für Insekten   

☐ Verringerte Niederschlagswassergebühr 

☐ Geringerer Bedarf an Gebäudesanierung   

☐ Wetter- und Regenschutz (Gebäudewände)   

☐ Schön anzusehen   

☐ Beitrag zum Umweltschutz  

☐ Beitrag zum Klimaschutz  

☐ Angenehme Gerüche/Geräusche 

☐ Macht ein Gebäude einzigartig 

☐ Mögliches Gemeinschaftsprojekt 

☐ Verschönertes Straßen- oder Stadtbild  

☐ Verbesserte Energiebilanz des Gebäudes 

☐ Sonstiges:_________________________ 
 
3.2. Bitte markieren Sie, welche Nachteile Sie von begrünten Gebäuden erwarten würden:  

(Mehrfachnennung möglich) 

☐ Häufiges Beschneiden 

☐ Verschmutzung durch Laub 

☐ Schäden an der Mauer 

☐ Schäden am Dach 

☐ Konflikt mit Nachbarn 

☐ Mehr Schmutz im Gebäude 

☐ Parasiten/Läuse 

☐ Verminderte Luftqualität 

☐ Verstopfte Regenrinne/Abflussrohr 
 

☐ Wurzeln schädigen das Abwassersystem 

☐ Verschmutzung und Geräusche durch Vögel 

☐ Steigende Insektenzahlen 

☐ Renovierung wird komplizierter 

☐ Pflanzen verdunkeln Räume 

☐ Erhöhte Anzahl von Ratten/Mäusen 

☐ Zusätzliche Kosten  

☐ Sonstiges: __________________________ 

3.3. Für Sie persönlich, überwiegen Vor- oder Nachteile? 

Bitte markieren Sie auf der Skala, inwiefern Vor- oder Nachteile für Sie überwiegen. 

 

3.4. Finden Sie, mehr oder weniger Gebäude in Deutz sollten begrünt werden?  

☐ mehr ☐ weniger ☐ es ist gut so wie es ist  ☐ ist mir nicht wichtig 

3.5. Fänden Sie es generell gut, wenn Ihr Haus begrünt wäre?  

(Mehrfachnennung möglich) 

☐ Ja, das ist es bereits. 

☐ Ja, es würde mir gefallen und ich wäre bereit, mehr Miete zu zahlen.  

☐ Ja, ich würde es aktiv unterstützen (durch organisieren, koordinieren oder pflegen).  

☐ Ja, aber nur, wenn es keine zusätzliche Arbeit für mich gibt.  

☐ Ja, aber nur, wenn es keine Mieterhöhung für mich gibt. 

☐ Nein. 
 

Wenn nein, dann weiter mit Frage 3.9 
  

Nachteile 
überwiegen

Vorteile 
überwiegen
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3.7. Wenn ja: Ich würde die Begrünung meines Hauses unterstützen, wegen…  

(Mehrfachnennung möglich) 

☐ der ästhetischen Veränderungen 

☐ des gesundheitlichen Nutzen 

☐ der Verbesserung der Luftqualität 

☐ der Verringerung der Umweltverschmutzung 

☐ der kühlenden Wirkung auf die Umgebung (Straße) 

☐ der erhöhten Isolation (Winter) und Kühlungswirkung (Sommer) für das Gebäude  

☐ des Stadtklimas 

☐ Des Hochwasserschutzes 

☐ Des Klimawandels 

☐ 
Sonstiges:_________________________________________________________________ 
 

3.8.  Stellen Sie sich vor, Sie wären Hauseigentümer*in oder sind es vielleicht sogar, wären Sie 

interessiert Ihr Gebäude tatsächlich zu begrünen? 

(Mehrfachnennung möglich) 

 ☐ Ja, auf jeden Fall. 

☐ Ja, wenn ich Finanzierungsmöglichkeiten in Anspruch nehmen könnte.  

☐ Ja, wenn 50 % der Kosten durch Fördermöglichkeiten übernommen würden.  

☐ Ja, wenn ich danach die Miete erhöhen dürfte. 

☐ Nein, ich bin nicht daran interessiert, in einem begrünten Haus zu  wohnen. 

☐ Nein, zu teuer. 

☐ Nein, zu viel Arbeit. 

☐ Nein, zu kompliziert. 

☐ 
Ja/Nein:_________________________________________________________________  
 

3.9. Wären Sie daran interessiert, die Begrünung Ihres Gebäudes als Gemeinschaftsprojekt mit 

den direkten Nachbarn zu unterstützen? 

(Mehrfachnennung möglich) 

 ☐ Ja, ich wäre bereit, Zeit und Arbeit zu investieren. 

☐ Ja, ich wäre bereit, finanziell zu investieren. 

☐ Ja, wenn meine Miete nicht erhöht wird. 

☐ Nein, ich bin nicht daran interessiert, in einem begrünten Haus  zu wohnen. 

☐ Nein, ich habe keine Lust auf den Aufwand. 

☐ Nein, ich würde das Geld lieber anders investieren. 

☐ Ja/Nein:_________________________________________________________  
 

3.10. Gibt es Finanzierungs- und Fördermöglichkeiten, von denen Sie bereits gehört haben? 

☐ Ja:            
  

☐ Nein, ich habe noch von keinen gehört. 
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4. Bitte geben Sie abschließend zu statistischen Zwecken einige Angaben zu Ihrer Person an:  

4.1. Mein Alter:  ☐ unter 18 ☐ 18-29 ☐ 30-64 ☐ 65-79 ☐ 

über 80 

4.2. Mein Geschlecht:   ☐ weiblich  ☐männlich ☐ divers  ☐ keine Angabe 

4.3. Mein Haushalt:    

 ☐ 1 Person ☐ 2 Personen ☐3 Personen ☐ 4 Personen  ☐ mehr als 5 Personen 

4.4. Ich lebe schon seit __ Jahren in Deutz. 

4.5. Ich bin ☐ Eigentümer*in ☐ Mieter*in 

4.6. Mein Beruf:  

☐ Schüler*in ☐ Student*in  ☐ Auszubildende*r ☐ Angestellte*r 

☐ Selbständige*r  ☐ Arbeitslose*r ☐ Rentner*in ☐ Sonstiges:____________ 

 

Vielen herzlichen Dank für Ihre Unterstützung! 

 

Ihr Feedback/Kommentar zum Fragebogen: 

           

           

           

    

 

 

Wenn Sie Interesse an weiteren Informationen zum Thema oder an den Ergebnissen 

dieser Studie haben, schreiben Sie mir gern: GruenesDeutz@gmail.com . 

  

mailto:GruenesDeutz@gmail.com
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Master of Science in Sustainable Development 

M.Sc. in sustainable development  

Tamina Burggraf 

  tamina.burggraf.8212@student.uu.se 

or GruenesDeutz@gmail.com 

 

Cologne in March 2020 

Survey on the greening of buildings in Deutz  

Dear Deutzer*innen13, 

Within the framework of my master's thesis on greening buildings as a climate protection 

measure, this population survey is being conducted in correspondence with the City of 

Cologne.  

The aim of the survey is to find out to what extent you, the residents of Deutz, regard greenery 

on buildings as a possible measure for improving the cityscape and for climate protection. In 

the context of this study, "greening buildings” is defined as the greening of house façades and 

walls or roofs, whereby a greening system permanently attached to the building is meant. 

Potted plants on the balcony or traditional gardens are not included. 

Please take 10-15 minutes of your time and help ensure that the residents are heard when 

decisions are made about their Veedel14.  

Your help is essential for the success of my study. Your information will of course be treated 

confidentially and anonymously.  

You are welcome to hand in the completed survey at the flower shop "The Art for Living" 

(Deutzer Freiheit 76), or send me a photographed version by email directly to 

GruenesDeutz@gmail.com. 

 

Many thanks for your support. 

With kind regards 

Tamina Burggraf  

1. The participant’s living situation 

 
13 *innen addresses people gender-neutral in German 
14 Veedel= local word for neighbourhood 

mailto:tamina.burggraf.8212@student.uu.se
mailto:GruenesDeutz@gmail.com
mailto:GruenesDeutz@gmail.com
mailto:GruenesDeutz@gmail.com
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I live  

☐ in an apartment building  

☐ in a one-family house  

☐ in my own house/apartment  
 

☐ for hire 

☐ in my own apartment 

☐ other: ____________________________ 

The building I live in has a façade or roof greened with plants. 

☐ Yes  ☐ No 

In the street where I live there are greened buildings. 

☐ Yes  ☐ No 

2. Effects of greening buildings 

The following section asks for your opinion on the effects of greening buildings. We simply want 

to know what you think the effects are. It is not important whether you have previous 

knowledge or not.  

2.1. Aesthetics: Please give your opinion on the following seven statements. 

Greened buildings... strongly agree  Rather agree 
Rather don‘t 
agree  

Do not agree at 
all  

It's not 
important to 
me 

... beautify a house      

... beautify a street      

... beautify a neighborhood      

... beautify Deutz      

... lead to an unkempt street 

scene. 

     

... can degrade the appearance 

of a (e.g. listed) house. 

     

... emphasize the individual 

character of a building and its 

inhabitants. 

     

 

  



X 

 

2.2. Personal well-being: Please give your opinion on the following six statements. 

Greened buildings... strongly agree  Rather agree 
Rather don‘t 
agree  

Do not agree at 
all  

It's not 
important to 
me 

... promote the personal well-

being of the residents 

     

... promote the personal well-

being of passers-by 

     

... are responsible for the 

increased annoyance of the 

inhabitants by insects  

     

... are responsible for an 

increased annoyance of the 

inhabitants by birds  

     

... represent an important 

habitat for birds and insects in 

the city 

     

... bring a pleasant "piece of 

nature" to the city  

     

 

2.3. Please estimate the possible effects of greening on the building and its immediate 

environment that are listed below.  

 Strong 
improvement 

Moderate 
improvement 

No change 
Moderate 
deterioration 

Severe 
deterioration 

Air quality in the immediate 

vicinity 

     

Cooling of the road (summer)      

Insulation of the house (heat in 

winter/cold in summer) 

     

Noise protection      

Climate in the immediate 

vicinity of the building 

     

Protection of the planted areas 

against weather influences 

(precipitation, wind, sun)  

     

Effect of the roots on the 

building fabric 

     

 

2.4. Please indicate what significance the individual categories have for you in relation to 

building greenery: 

 Very important  Rather important  
Rather 

unimportant  

Very 

unimportant  

Aesthetics      

Surrounding environment      

Direct effects on the building materials     

Well-being 
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3. What are arguments in favour of greenery on buildings - what are arguments against it? 

3.1. Please mark which advantages you would expect from greened buildings: 

(multiple answers possible) 

☐ Heat protection  

☐ protection from the cold  

☐ Improved air quality  

☐ Increased well-being  

☐ climate improvement  

☐ Increase of nature in the urban 
environment  

☐ protection against dust  

☐ (Rain) water protection (flood protection)  

☐ habitats for birds 

☐ Habitats for insects  

☐ Other: 

 

☐ Less need for building refurbishment  

☐ Weather and rain protection (building 
walls/material)  

☐ Nice to look at  

☐ contribution to environmental protection 

☐ Contribution to climate protection  

☐ Pleasant scents and sounds  

☐ The individuality of a building  

☒ Possible communal project 

☐ Beautified street or cityscape  
 

3.2. Please mark which disadvantages you would expect from green buildings: 

(multiple answers possible) 

☐ Frequent trimming 

☐ Pollution by leaves 

☐ Damage to the wall 

☐ Damage to the roof 

☐ Conflict with neighbours 

☐ More dirt in the building 

☐ Parasites/lice 

☐ Reduced air quality 

☐ Clogged gutter/drain pipe 

☐ Roots damage the sewage system 

☐ Pollution and noise from birds 

☐ Rising insect numbers 

☐ Renovation becomes more complicated 

☐ Plants darken rooms 

☐ Increased number of rats / mice 

☐ Additional costs  

☐ Other: __________________________ 

3.3. For you personally, do the advantages outweigh the disadvantages or vice versa? 

Please mark on the scale the extent to which advantages or disadvantages outweigh the 

other for you. 

 
3.4. Do you think that more or less buildings in Deutz should be greened?  

☐ more ☐ less ☐ it is fine as it is  ☐ is not important to me 

3.5. Would you generally like your house to be greened? 

(multiple answers possible) 

☐ Yes, it already is. 

☐ Yes, I would like it and I would be willing to pay more rent. 

☐ Yes, I would actively support it (by organizing, coordinating or maintaining it). 

☐ Yes, but only if there is no extra work for me. 

☐ Yes, but only if there is no rent increase for me. 

☐ No. 

If no, then continue with question 3.9 

3.6. If so, I would support the greening of my house for... 

Nachteile 
überwiegen

Vorteile 
überwiegen
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 (multiple answers possible) 

☐ the aesthetic changes 

☐ the health benefits 

☐ the improvement of air quality 

☐ the reduction of environmental pollution 

☐ the cooling effect on the surroundings (street) 

☐ the increased insulation (winter) and cooling effect (summer) for the building 

☐ of the urban climate 

☐ Flood protection 

☐ Climate change 

☐ Other: 

 

3.7.  Imagine you are a homeowner* or maybe even are, would you be interested in actually 

greening your building? 

(multiple answers possible) 

 ☐ Yes, absolutely. 

☐ Yes, if I could take advantage of financing opportunities. 

☐ Yes, if 50 % of the costs would be covered by funding opportunities 

☐ Yes, if I could raise the rent afterwards. 

☐ No, I am not interested in living in a greened house. 

☐ No, too expensive. 

☐ No, too much work. 

☐ No, too complicated. 

☐ Yes/No:_____________________________________________________ 

 

3.8. Would you be interested in supporting the greening of your building as a joint project 

with your direct neighbours? 

(multiple answers possible) 

 ☐ Yes, I would be willing to invest time and effort. 

☐ Yes, I would be willing to invest financially. 

☐ Yes, if my rent does not increase. 

☐ No, I am not interested in living in a greened house. 

☐ No, I don't want the hassle. 

☐ No, I would rather invest the money differently. 

☐ Yes/No: 

 

3.9. Are there financing and funding opportunities that you have already heard about? 

☐ Yes:            

  

☐ No, I haven't heard of any. 

 

 

4. Finally, please provide some personal information for statistical purposes: 
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4.1. My age:  ☐ <18 ☐ 18-29 ☐ 30-64 ☐ 65-79 ☐ >80 

4.2. My gender: ☐ female  ☐male  ☐ diverse  ☐ not specified 

4.3. My household:   

 ☐ 1 person ☐ 2 persons ☐3 People ☐ 4 persons  ☐ more than 5 

persons 

4.4. I have lived in Deutz for __ years. 

4.5. I am ☐ owner ☐ Tenant 

4.6. My job:  

☐ Student (school) ☐ Student (uni)  ☐ Trainee ☐ Employee              

☐ Civil Servant  ☐ Self-employed  ☐ Unemployed  ☐ retired 

 

Thank you very much for your support! 

 

Your feedback/comment on the questionnaire: 

           

           

           

           

     

 

 





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


