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Abstract

As a solution to the rapid urbanization problem, green roof applications in urban centers have gained popularity.
This study aims to investigate the green roof awareness of the casual users of Zorlu Center located in Besiktas,
Istanbul. The social perception of the green roof, which is defined as an urban balcony, -by its architect, located
in an intensively used area, has been handled as a case study. Perception enables people to critique, interpret,
distinguish, and analyze their environment according to their core values to adapt to the environment. In this
study, the perception has been associated with socio-demographic characteristics such as age, education, and
attitudes. A field survey, designed to measure the impact of the green roof, was conducted with the 100 users of
Zorlu Center. The most significant result of this study is that most of the participants are aware of the need to
develop green roofs in Istanbul. This study shows that the commercial environment in the urban area, which has
green elements such as the green roof, helps to renew and revitalize the city. It has been found that the green roof
application of Zorlu Center attracted the users from the settlements in its close vicinity. The people came to
Zorlu Center, especially to this green area, for leisure time activities. The green roof application of Zorlu Center
has positively affected the users in terms of physical and mental health. Also, it has been found that green roof
applications have a contribution to sustainable urban development, especially in high-density city centers,
considering the positive effects on the city silhouette and urban quality of life.
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1. Introduction

Due to the employment opportunities in the cities with the Industrial Revolution, there has been an intense
migration from rural to urban areas (Qian et al., 2020). There has been a rapid construction process to meet the
housing needs of the increasing population in the cities (Wolch et al., 2014). Unplanned high-speed urban
development has led to the destruction of green areas (Li et al., 2019). In this process, urbanization, which has
been realized within the framework of the principles of sustainable urban development, has been becoming a
crucial requirement for the physical and mental health of future generations (Alcock et al., 2014).

The changing nature of the city and the urban lifestyle have removed people from natural environments (Li
et al., 2019). The green areas that should be located in the city have been replaced with concrete structures of
high-density housing and office buildings (Seyfang, 2010). In metropolitan cities, the increasing number of
buildings in proportion with the population causes a decrease in open green areas, especially in urban centers,
and an increase in problems such as traffic and infrastructure (Newman, 2016). The emerging problems of air
pollution and urban heat island as an inevitable result (Santamouris, 2014), lead to the problem of decreasing the
quality of life of urban residents (Singh & Verma, 2017). One of the effective solutions to regaining the green
areas in the city is to recover the planting areas from the destructive structures; to build these roofs green (Green
etal., 2017).

In Turkey, as well as around the world, new housing areas are being developed in the cities as a result of the
housing needs of the increasing urban population (Bakir Yigitbas, 2018). Based on the idea of evaluating and
transforming the unused parts of existing buildings located in the city center, “functionalizing and transforming
the roofs,” is a new approach in sustainable urban transformation (Nawaz et al., 2015). As the roof surface can
be converted into a useful area, the building becomes economically and functionally more efficient and has a
better impact on the city (Morau et al., 2017; Lee et al., 2015).

A few studies have been conducted in the literature about green roof perception of people. For this reason, it
was necessary to conduct a study to investigate the level of awareness of the presence of green roofs in the urban
center (Kuper, 2009; Zahir et al., 2014). In this respect, it was decided to carry out the case study in Zorlu Center,
a famous shopping and living place for Istanbul. The study aims to investigate the perception of green roof
applications as a tool for sustainable urban development. Within this scope; a questionnaire was designed to
investigate (1) the awareness and the perception of the green roofs for the different age groups, (2) the awareness
of the contribution of green areas to the urban life quality and (3) to determine the awareness of the advantages
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and disadvantages of green roofs.

In this context, the case study was based on 3 main sections:
* In the first part of the article, three basic concepts such as perception, green roof, and sustainability were
selected, and these concepts were discussed within the literature.
* In the second part, a case study was designed to achieve the purpose of the study. In this section, field research
is defined, and collected data were presented.
* In the third part, the field findings were evaluated with the literature, and the results of the article were put
forward.

2. Conceptual Framework

Sustainable building design aims to achieve a safe, efficient external environment and interior space with the
effective use of water, energy, and other natural resources while minimizing the impact on the environment.
Buildings are built with the use of resources to a large extent and cause energy consumption and environmental
pollution (Pinter-Wollman et al., 2018). Green roofs develop innovative approaches to the flow of rainwater by
improving energy performance (Akther et al., 2018), air quality and urban ecosystem of buildings without the
use of any additional reinforcement (Sutton, 2015; Hashemi et al., 2015; Francis et al., 2017). Green roofs are
essential systems in sustainable building design with these features (Vijayaraghavan, 2016).

2.1. Perception

The environment is a set of relations in which natural, human, economic, and cultural elements are intertwined
and interacted with each other. Every human being has the ability to perceive environmental relations differently.
Perception enables people to criticize, interpret, distinguish, and analyze their environment according to their
internal values to adapt (Villagra Islas & Gaston Vergara, 2012).

Perception literature is used in many areas such as psychology, environmental problems, humanity, and
sustainable development because of its essential contributions to these areas (Varey, 2017). Perception is the
awareness of the process, taking place in the environment and the process of identification (Goodey, 1971;
Kopec, 2006).

Many studies show that people's perception of their environment is influenced by demographic factors
(Erickson et al., 2002; Kopec, 2006). According to Zube et al. (1982); the perception in the landscape is also
influenced by the individual's memory and experiences, background culture, beliefs, and preference (Abkar et al.,
2011; Taylor, 2009).

According to Bechtel et al. (1987), the "Biosphere" theory, human perception remains influenced by the
social value and built environment. Figure 1 shows the relationship between humans and the biosphere.

BIOSPHERE

Figure 1. Relationship between human perception, social value and built environment factor (Bechtel et al. ,1987)

Every human being has a unique level of awareness; people's needs and requests are shaped and developed
in this direction (Getter et al., 2009). Environmental perception and behavior in evaluating human and space
relations have multiple points of view. Human behaviors are influenced by how people perceive the environment
and how this perception affects human behavior. In the environmental perceptions of people, all-natural, and
human components of cities and their environment are effective (Lynch, 1964).

In this study, social value has been associated with demographic characteristics as age, education,
familiarity, culture, and behavior. Build environment represents the relationship between human and human-
made. Findings from previous research on human perceptions of the environment indicate that most human-
made changes or human-made structures have a substantial impact on human perception (Benjamin et al., 2007).

2.2. Urban Sustainability and Green Roof Concept

The green roof is one of the new approaches in the field of architecture and urbanism, which is derived from the
concept of sustainable development and is used to increase the urban green space per capita by raising the

75



Developing Country Studies wWww.iiste.org
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) J'H.i.l
Vol.10, No.4, 2020 IS'E

quality of the environment in cities (Hasim et al., 2018). As green roofs provide ecosystems for planting on the
roofs of buildings, they also provide an ideal living space alternative for the urban environment (Ansari &
Keshtkar, 2006; Coma et al., 2018).

The green roof is described as a roof covered with vegetation. In history, planting practices on structures
have been used by ancient civilizations for centuries for both aesthetic and environmental benefits (Berardi et al.,
2014). The construction of green roofs dates back to the 7th and 8th centuries BC (Jim, 2017). Instead of these
aesthetic purposes, they have been replaced by green roofs for environmental benefits.

Green roof concept includes all kinds of planting applications on the roof surface; and also it is designed to
provide local, social and ecological benefits at the highest level and to balance the surface area with water, soil
and plant elements (Peck & Kuhn, 2003; Clark et al., 2008). Green roofs, which are ecologically new vehicles
(Benvenuti, 2014), can be defined as covering vegetation that requires minimum maintenance and irrigation,
with minimal changes in the structure of existing buildings or without requiring any changes on the conventional
roof (Wong et al., 2005).

Green roofs are defined in a framework that includes ecological, economic, and social components for the
creation of sustainable urban spaces (Velazquez, 2005). Ecological benefits of green roofs include; reducing
urban heat island (Di Giuseppe & D'orazio, M., 2015), reducing air pollution (Hashemi et al., 2015), improving
air quality through carbon capture (Getter et al., 2006; Li & Babcock, 2014) and improving rainwater
management and quality (Stovin, 2010).

Among the economic benefits, it increases the value of the property with the aesthetic and practical thermal
conductivity and energy saving (Ascione et al., 2013). In terms of social benefits, green roofs provide significant
open space and have a positive effect on human health (Dunnett & Kingsbury, 2004).

These systems formed by plants; depending on the types of plants to be used in the roof and the
characteristics of the sub-system elements required for the plants to live optimally, they can be divided into 2
groups as extensively and intensively.

When the characteristics of the two systems related to green roof applications are examined, it is seen that
the extension systems have more straightforward application features than the intense systems. However, the
simple approach in practice makes the selection of plants and habitats more challenging and complex. Extensive
roofs have low weight, low cost of capital, low plant diversity and require minimal maintenance, but intensive
green roofs require deep soil and higher weight, higher capital cost, increase plant diversity and require more
maintenance (Liu, 2004)

The initial costs of green roof applications are higher than a typical roof application. While the initial
installation cost for a simple roof is the US $ 10 per square meter, the installation cost of an extensible roof is
estimated to be about the US $ 270 per square meter. Maintenance costs for extensible and intense green roofs
range from $§ 8 to $ 11 per square meter. When the plants completely cover the roof in the extensible roofs, the
cost decreases, while on the intense roofs, these costs remain constant (Wong et al., 2005).

In today's sense, green roofs were introduced in Germany and Switzerland in the early 1960s. In the 1980s,
green roof applications gained momentum in Germany, and in 1989 one million square meters of the green
square, the area was found in Germany. In this rapid development, the government's encouragement of green
roof practices has played an important role. Furthermore, there are indirect subsidies supported by the
government in Germany for green roof applications (Stater, 2008).

The green roof applications, climate change, and energy began to be examined because of the advantages
they offer in terms of efficiency in Turkey and begin to attract the attention of users and designers. Since 2003,
green roofs are being implemented in Turkey. Green roofs are accepted as one of the essential elements of
sustainable architecture as the equivalent of the lost green areas as a result of urbanization.

3. Case Study
In this section, field study methods and results will be presented in the context of the subjects discussed in the
conceptual framework.

3.1. Research Design

Zorlu Center, as a major shopping complex in Istanbul, which can be defined as a mall and urban living space,
hosts about 30-40k visitors/ day with its shopping units, eating-drinking places, cinema, performance arts center,
public green space, and a public courtyard.

Zorlu Center, having Europe's most extensive green roof, has been selected as the research area. In this
context, a survey was designed to measure the impact of the green roof, which has gained public space function,
on the imaginary expression of Zorlu Center.

The survey consists of four parts:

Part 1: requires participants to fill in their demographic information.
Part 2: formulated to determine the participant's preference priority for the green element in the urbanized region.
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The 3rd part is based on the perception of the necessity of the green element in daily life to reveal the perceptual
effect of the urban balcony on the artistic effect of the visitors.

The 4th part is aimed to investigate the impact of the green roof on the respondents' perception and the
emergence of the green roof in their daily lives.

The selection of different age groups and a balanced distribution among the groups were taken into
consideration in the selection of samples. The sample of the field survey was represented with residing in
Istanbul; 18-24 age group 33; 25-31 age group 20; 32-38 age group 26; 39-45 age group 18; 46 years and above,
20 people.

In January and February of 2019, 120 people in 4 different age groups were interviewed face-to-face with
telephone, e-mail, and Whatsapp. Significant returns were obtained from 105 people, and the raw data collected
from the area were evaluated with the statistical program.

In addition to its ecological and aesthetic objectives, green roof applications are gaining importance as a
space that provides usage as a recreation area, which is very close to the urban residents.

3.2. Presentation of Field Data
In this section, the raw data compiled within the fieldwork have been processed according to the purpose of the
study, and the series of analyses have been presented.
- Demographic information of participants
Most of the respondents were 30 years and older (64%). The majority of the respondents were women
(70%). The fact that the participants are at different ages is essential in terms of determining the tendencies of
different age groups for nature and comparing the requirements/demands of using the green space according to
age distributions.

Table 1. Demographic information of participants

Age Rate %
18-24 16
25-31 20
32-38 26
39-45 18
45+ 20
Gender

Woman 70
Man 30

According to the survey data, the 18-24 age range uses more space for shopping and cultural activities, but
older adults use green areas more pleasant and frequent. However, it has been determined that there is awareness
about green areas in every age group, and they are satisfied with these areas.

According to the results of the survey, the number of people who graduated from faculty is 48%. It was
determined that participants with higher education levels were more conscious about the benefits of the green
roof than aesthetic value.

Table 2. Education level of participants

Education Level Rate %
High School 13
University 48
Master 33
Doctorate 6

The study analysis showed that as the level of education increased, the knowledge about the green roof and
the awareness of the benefits and functions of green roofs increased. This is because some of them have been
informed about the green roof by reading books and articles. As Morau et al. (2017) pointed in their study,
meantime the roof surface converted into a useful area, Zorlu Center became economically and functionally
more efficient and had a better impact on the city.

- Green Preferences

As Ascione et al. (2013) revealed in their study, green roof application increases the value of the property with
the aesthetic and practical thermal conductivity and energy saving; Zorlu Center gained value with its urban park
as a green roof. The survey results show that most of the participants came to the shopping center for shopping
and cultural activity and also visited the green area (38%). This question aims to determine the role of the green
space in the shopping center and to find out what the priorities of the participants are. Also, it is determined that
the visitors, who use only the green area, to rest, being alone with nature, having a positive effect on
psychological and health. In terms of social benefits (Dunnett & Kingsbury, 2004), this study supports the
statement “green roofs provide significant open space and have a positive effect on human health.”

In the context of sustainable development (Hasim et al., 2018) and Zorlu Center provides an opportunity to
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increase the urban green space per capita by raising the quality of the environment in Istanbul.

As the frequency of coming to the shopping center increases, the preference of the using activity area is
observed to be more prominent. Those who come to the lesser shopping center perform their visits mostly for
shopping and cultural activities. The reason for the casual users for coming to Zorlu Center Mall is presented in
Table 3.

Table 3. Reason for coming to Zorlu Center Mall

Reason Rate %
For Shopping Only 21
Cultural Activity 21
Visits Green Field 20
Both Shopping- Cultural Activity And Visits Green Field 38

Under the limitation of the green and activity areas in Istanbul, people in the immediate vicinity use the
Zorlu Center Mall to spend time in the urban park to be provided as a green roof. As Bakir Yigitbas (2018)
revealed, high-density urban areas have been developed in Istanbul as other metropolitan centers. Due to the
intense construction in the city centers, the amount of green space per capita decreases gradually.

The respondents emitted that they use the urban park in Zorlu Center Mall for the activity space (%31),
relaxing (%30), its positive effects in terms of psychological and health (%20), staying alone with nature (%8).
However, 8% of the respondents stated that they did not realize that there was a green space in the shopping
center. The reason for the respondents to visit the green roof in Zorlu Center Mall is presented in Table 4.

Table 4. Reason to Visit the Green Roof

Reason Rate %
Positive effects in terms of psychological and health 20
For relaxing 30
Staying alone with nature 11
Activity space 31
Other 8

- Use of green roofs

In this section of the survey, the participants were asked about the benefits of green spaces to measure the
awareness of green areas. 90% of the respondents stated that the green areas had a significant impact on human
health, as claiming Dunnett and Kingsbury’s (2004) findings. As Alcock et al. (2014) pointed in their study, the
green area led people to be happier. It has been measured that the green roof had a positive impact on the
development of the city. This finding supports Varey’s (2017) statement. In terms of green areas, 75% of the
respondents think that cities are not in good condition in the context of urban quality of life. A vast majority of
the participants agree that the urban environment will be improved and improved with the increase of urban
green areas. Participants' views on urban green spaces and their environmental impacts are presented in Figure 1.

78



Developing Country Studies wWww.iiste.org
ISSN 2224-607X (Paper) ISSN 2225-0565 (Online) m .i.!
Vol.10, No.4, 2020 IS'E

With the increase of urban green areas the city environment improves and _ 05
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Figure 1. Participants' views on urban green spaces and their environmental impacts
Also, it has been noted that 45% of the respondents want to build green roofs in their buildings. However,
the percentage of persons with information on the costs of green roofs and the maintenance costs is 21%. The
data obtained from the analysis indicated that most of the participants thought that there should be a green area in
the city. Also, the presence of a green area that is much closer to their homes would contribute to the city and
themselves. Participants' views on the protection and development of green spaces are presented in Figure 2.

I have knowledge about green roof cost / maintenance costs. _ 21
I prefer to stay in the green-roofed house because of the positive _ 45
contribution of green areas to the city and human health. | -
e e o, I
as they are the source of O2 production. | -
I care about increasing the amount of green space that absorbs _
polluted air and noise, which is important in the urban water. !
I make individual efforts towards absolute protection of. _ -
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Figure 2. Participants' views on urban green spaces and their environmental impacts
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4. Conclusion
This article presents the data from a survey conducted on visitors of the Zorlu Center Mall, Istanbul. The study
was carried out to determine the level of awareness of the green roof of people, living in different districts of
Istanbul with different age/gender and educational status. The most significant finding of this study is that almost
all of the participants were aware of the necessity of the green roofs in the city. At this point, the question of how
to raise awareness of urban green spaces is replaced by the question of how this awareness can be fed and
transformed into environmental behaviors and activities.
The primary data obtained from this study are as follows:

Having a green element, at least like a green roof, helps to renew and revitalize the commercial
environment in the urban area.
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Green roofing offers people a visual and sensory benefit in terms of psychological and physical health and
quality of life.

The visual quality of the city silhouette can be improved with the green roof design.

Green areas are preferred for a better living environment due to the positive benefits of natural elements.

As a unique contribution of this study to the literature, people living in a metropolitan city, have a high level
of awareness of green areas and their effects on their physical and mental health. Also, people have a very
positive perception of urban green spaces. The green area in the shopping center provides a center of attraction
for people other than shopping. At this point, this study contributes to future studies and investors' decisions, as
it reveals the awareness of the public about the value of green roofs in a busy urban area.
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