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Abstract: The success of urban sustainability is very much dependent on a number of human factors. 

Therefore, it becomes even more important to explore how people understand urban sustainability 

and how they behave accordingly. Based on a formerly developed conceptual framework and on 

specified influencing factors, this study aimed to evaluate and elucidate the urban sustainability 

understanding and behavior of individuals in the city of Istanbul. This was assessed through the 

use of a quantitative questionnaire survey of 535 respondents. Therein, socio-psychological pro-

cesses of sustainability understanding (i.e., determinants of awareness, perception, and attitude) 

and sustainability behaviors along with personality traits and influential factors were assessed and 

analyzed through the use of bivariate and multivariate methods (i.e., correlation tests, ANOVA, t-

tests, and multiple linear regression). The results showed that sustainability awareness was more 

strongly correlated with attitude than perception, whereas behavior was found to be strongly cor-

related with both awareness and attitude and was (significantly) predicted by all determinants. The 

associations/influences of personality traits with determinants were found to be mostly insignifi-

cant. Conversely, for behavior, they were significant. The most influential factors found (in hierar-

chical ordering) were awareness of consequences, trust in society, social appraisement, world-mind-

edness, willingness to pay, trust in science and technology, ascription of responsibility, age and 

gender. 

Keywords: urban sustainability; sustainable behavior; sustainability understanding; awareness; 

perception; attitude; pro-environmental behavior; influencing factors; Turkey; Istanbul 

 

1. Introduction 

Over the last 35 years, sustainability studies have featured prominently within re-

search agendas around the world. Starting with the Brundtland Report in 1987 [1], sus-

tainability’s prominence has increased with time. In its early approaches, it was under-

stood as the balance between nature and humans that provides continuous development 

[2]. Early interpretations of sustainable development were defined by the three pillars 

approach, which includes economic development, social equity, and environmental pro-

tection [3]. 

Sustainability in urban areas plays a critical role for sustainable development, since 

the planet is facing critical challenges that have arisen as a result of unsustainable urban-

ization. These problems require precautions such as using natural resources efficiently 

and balancing the human–nature relationship at both micro- and macro-levels. According 

to the United Nations, by 2050, while the world population is expected to surpass nine 

billion [4], urbanization rates are anticipated to reach 66% [5]. Therefore, urban living ar-

eas emerge as one of the most critical elements of sustainability studies. In line with this, 

the United Nations has addressed the importance of urban areas within the Sustainable 
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Development Goals (SDGs) under the heading of “Sustainable cities and communities” 

[6]. 

In line with the Sustainable Development Goals, Istanbul, being the largest city in 

Turkey (with the population reaching 15.5 million by 2020) [7], aims to integrate sustain-

ability into its urbanization and development strategies [8,9]. This rapid urbanization, to-

gether with a rapidly developing economy, has prompted Istanbul’s Urban Regeneration 

Law, commonly referred to as “Transformation of Areas Under the Disaster Risk” [10], 

making sustainability even more prominent for the case of Turkey in the city of Istanbul. 

Adopting development aspirations for 2023 in Istanbul [11], Istanbul’s master plan has 

been redesigned according to 2023 goals, including new headings such as sustainable ur-

ban development, spatial quality, sustainable transportation, sustainable environment, 

and environmentally friendly energy [12]. Considering all of this, it is obvious that sus-

tainability is becoming a very prominent topic for Istanbul. However, the development of 

sustainable behavior needs the support of local and central authorities in order that any 

sustainability targets are met. 

The overall success of sustainability policies within cities is subject to their acceptance 

by the people who reside therein. Therefore, individual and social behaviors are of critical 

importance for sustainable living areas. Moreover, combatting the global challenges is im-

mensely reliant on the sustainable practices of individuals. In light of this, it is of promi-

nent importance to study the sustainability understanding and behavior of people in the 

urban context. 

Numerous studies have attempted to explore pro-environmental or sustainable be-

havior [13–17] from various perspectives such as ecological economics [18], environmen-

tal policy [13], household energy conservation [19], waste management [20], and climate 

change [21]. However, earlier research has mainly adopted either environmental [22] or 

psychological approaches [23]. On the other hand, a synthesized approach that puts urban 

sustainability at the very core is required, and, more importantly, this approach was 

adopted within the current research paper. Moreover, in a Turkish context, studies within 

this field have, until recently, been relatively unobserved. While there are increasing num-

bers of studies investigating sustainability from several perspectives, such as transporta-

tion [24], climate change [25], energy [26], natural resources [27], and urbanization [28,29], 

very few studies have concentrated on the understanding and behaviors of urban sustain-

ability [30]. Therefore, this research aimed to fill an important gap within the literature. 

2. Methodology 

2.1. Conceptual Approach 

Based on the literature review conducted previously by Topal et al. [31], it was re-

vealed that the complexity of the urban sustainability behavior context required specifi-

cation of variables that influence sustainability understanding and behavior. Moreover, it 

was necessary to specify the relationship between socio-psychological determinants of ur-

ban behavior in order to evaluate and analyze the individual practices (a determinant is 

defined herein as a factor that decisively affects the nature or outcome of something). 

It is obvious that methodological approaches to sustainability assessment studies re-

quire deliberate efforts. In this manner, Sharifi et al. [32] have described critical methodo-

logical shortcomings in sustainability assessment tools. Some of the critical ones are: 

 Limitations and the lack of harmony about sustainability dimensions; 

 Lack of lucidity and the dominance of top-down approaches; 

 Insufficient consideration of context-sensitive subjects; 

 Lack of flexibility in design stages; 

 Lack of compliance among various methodologies; and 

 The complexity of the instrument. 

On the other hand, the importance of the balance of the complementary relationship 

between nature-based recipes and urban-wilding approaches should be kept in mind and 
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needs to be considered in urban sustainability studies [33]. For instance, as stated by Mo-

rano et al. [34], the inherent contradiction between the precedence of real estate develop-

ers and public authorities defines the natural limits of urban sustainability approaches. 

While the former has mainly focused on profit maximization, the latter has prioritized the 

quality of and livability within the city. 

Considering the above requirements, a novel conceptual framework was proposed 

in Topal et al. [35] based on an in-depth literature search. A simplified version of the pro-

posed conceptual framework is shown in Figure 1, which outlines the multiple linkages 

between awareness, perception, attitude, and behavior. Moreover, the associations be-

tween these socio-psychological processes and a range of influencing factors and person-

ality traits have been specified [35]. 

BehaviorAttitudeAwareness Perception

Influencing Factors

Personality Traits
 

Figure 1. Conceptual framework used in the study. 

The development process of the conceptual framework consists of four stages, which 

are presented in Figure 2. Topal et al. [31] provided a systematic review of the influencing 

factors of urban sustainability behavior(s), fulfilling the requirements of stage 1. Topal et 

al. [35] thereafter examined prominent environmental and sustainability behavior theo-

ries (stage 2), investigated socio-psychological determinants of urban sustainability un-

derstanding and behavior (stage 3), and synthesized these findings into a newly devel-

oped conceptual framework (stage 4), which has formed the basis for this current study. 

Review of influencing 
factors

Examination of 
behavior theories

Investigation of socio-
psychological determiannts

CONCEPTUAL 
FRAMEWORK

Stage 1 Stage 2 Stage 3 Stage 4

 

Figure 2. Methodological stages of the conceptual framework development. 

2.2. Research Aim and Objectives 

The research aim was to develop a holistic approach to evaluate and elucidate the 

urban sustainability understanding and behavior of individuals through the application 

of a developed conceptual framework. In so doing the formation of sustainable urban be-

havior through socio-psychological processes (i.e., determinants of awareness, percep-

tion, and attitude) and the effect of influential factors and personality traits on urban sus-

tainability understanding and behavior were investigated. 

In order to meet the research aim, the following objectives were defined: 

 To assess the urban sustainability understanding and behavior of individuals, and 

determine how they are related 

 To analyze the relationship between this urban sustainability understanding and be-

havior and both influencing factors and personality traits 
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 To develop policies that can improve urban sustainability understanding and the be-

havior of individuals 

2.3. Methods 

2.3.1. Study Location and Sample 

The focus of the project was the sustainable behaviors of the people living in urban 

areas; therefore, the two main elements were the urban built environment and people. 

Accepting that sustainability is a highly local context-dependent subject [36], a specific 

urban area has to be selected. Istanbul was chosen for this study since it is the largest city 

in Turkey and well-known around the world. 

Istanbul is located in the north-west of Turkey in the Marmara region. It had a pop-

ulation of 15.5 million by 2020 [7], and consists of 39 counties. Given its logistically advan-

tageous geography, its strong history and the fact it hosts several crucial economic activi-

ties, Istanbul is expected to reach a population of 17 billion by 2030 [6]. 

Following ethical approval from the University of Birmingham (reference number 

ERN_19-0513A), 20 pilot questionnaire surveys were conducted with colleagues at The 

University of Birmingham and colleagues who were resident in Istanbul. Based on the 

results of and feedback from the pilot study, the final questionnaire was formulated and 

administered between 1 December 2020 and 20 January 2021. The survey was undertaken 

on all days of the week between early morning (7 a.m.) and late in the evening (9 p.m.), in 

order to minimize sampling bias. Survey respondents were randomly selected from vari-

ous counties of Istanbul in order to best represent the socio-demographic distribution of 

the population. 

A professional survey company was employed to collect the data. Trained surveyors 

were involved in the data collection process, armed with tablets to provide people with 

the option to fill web-surveys. In total, 535 initial responses were obtained. 

2.3.2. Measures 

Quantitative data were obtained through a comprehensive questionnaire, mainly us-

ing a five-point Likert scale [37]. The question wording was designed to be as concise as 

possible, while the structure was designed to be understandable by grouping questions 

according to the elements of the conceptual framework. 

Respondents were presented with a cover letter, which gave a brief introduction 

about the survey, and a participant information sheet, which presented the purpose of the 

study, targeted audiences, confidentiality issues, and contact details. A short explanation 

of urban sustainability and sustainable behavior was given at the beginning of the survey 

in order to prevent any misunderstanding or misinterpretation of the terms. In total, the 

questionnaire consisted of five sections: 

1. General socio-demographic information (12 questions) 

2. Understanding, i.e., determinants of awareness, perception, and attitudes (14 ques-

tions) 

3. Behavior (18 questions) 

4. Influencing factors (19 questions) 

5. Personality traits (5 questions) 

As stated earlier, the questions were based on the findings of an in-depth literature 

review [31] and conceptual framework [35] created by the current authors. The details of 

the questionnaire are given in Appendix A. 

2.3.3. Data Analysis 

All statistical analyses for the data collected from the questionnaire survey were per-

formed using Python 3.8 software. In all statistical analysis, α = 0.05 was used as the sig-

nificance level since it has become the most commonly used threshold by researchers [38]. 

Three stages of analysis have been conducted: 
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Firstly, in the preliminary analysis, descriptive statistics including frequency, mean, 

standard deviation, and scale construction have been performed on each element of the 

conceptual framework: determinants of understanding (i.e., awareness, perception, and 

attitude), behavior, personality traits, and influencing factors. 

Secondly, bivariate analysis was conducted between the elements of the conceptual 

framework. Thereafter, correlation tests, t-tests, and ANOVA tests were conducted. 

In the third stage, multivariate analysis was carried out on the elements of the con-

ceptual framework. A series of multiple linear regression tests were performed on the 

outcome variables specified in the framework. 

3. Descriptive Analyses and Results 

3.1. Understanding 

3.1.1. Determinants of Understanding 

Determinant 1: Awareness 

Awareness was assessed by five different questions (Aw1 to Aw5). The fifth question 

(Aw 5.1 to Aw 5.9) was about familiarity level and consisted of nine sub-questions (Figure 3). 

 

Figure 3. Awareness questions. 

By looking at the results, it became apparent that while respondents tended to report 

themselves knowledgeable about urban sustainability (Aw1) and they know how to be-

have sustainably (Aw2), they admitted to having a lack of education or training on these 

issues (Aw3). However, they reported also that they have read something about sustain-

able cities in various news channels (Aw4), which is slightly contradictory. The answers 

to Aw1, Aw2, and Aw4, therefore, appear to provide a coherent narrative, explaining that 

although there are some opportunities for individuals to gain ideas about urban sustain-

ability behavior through media or via the internet, education or training opportunities are 

insufficient and need improvement. The items in the fifth question (Aw5) present an im-

portant trend. Regarding the first three items (Aw5.1 to 5.3), it is possible to deduce that 

people within Turkey are relatively unfamiliar with more technical and global topics such 
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as The United Nations Sustainable Development Goals (Aw5.1) or the Kyoto Protocol 

(Aw5.2), but most of them have heard about popular topics such as climate change 

(Aw5.3). However, it was surprising to find that familiarity with the Kyoto Protocol was 

lacking, as it could also be viewed as a hot debate topic. When it comes to the last six items 

(Aw5.4 to 5.9), respondents were asked to grade their familiarity level regarding the 11th 

Development Plan of the Turkish Government (2019–2023) [11] (Aw5.4), Istanbul strategic 

plan [12] (Aw5.5), the sustainable city concept [8] (Aw5.6), the smart city concept (Aw5.7), 

renewable energy (Aw5.8), and recycling (Aw5.9). It can be seen that as the specificity and 

locality of the item increase, the familiarity level increases as well. It is also noteworthy 

that people are slightly more familiar with the term ‘smart city’ than the term ‘sustainable 

city’. One of the reasons for this could be the increase in popularity of smart city as a term 

in recent years as a result of rapid technological developments. Moreover, it is slightly 

difficult to pronounce the Turkish translation of sustainability, which is written as “sur-

durulebilirlik”. Therefore, it is possible to surmise that an alternative, catchy keyword 

with higher advertising value would preferentially be used alongside the sustainability 

term in the Turkish context. Moreover, the general public is more likely to be concerned 

by local sustainability issues. 

Determinant 2: Perception 

Regarding the perception determinant, less variance and higher scores were ob-

served within the questions (Figure 4). 

 

Figure 4. Perception questions. 

It was found that 73% of the respondents believe in the importance of urban sustain-

ability behavior (Per1). However, they admit that their behaviors do not conform to sus-

tainability principles (Per2). It is important that people become good at distinguishing 

their perceptions about the importance of sustainability from their perceptions about their 

individual performances in behaving accordingly. 
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In question three (Per3.1 to Per3.11), a comprehensive list of urban sustainability re-

lated sub-areas were given and people were asked to grade the strength of their relation-

ship with urban sustainability. Respondents appear to have a holistic perception about 

urban sustainability since they scored all items highly, although a higher score was ob-

served for environmental aspects (Per3.4 and Per3.5) than social aspects (Per3.1 and 

Per3.2). It is therefore possible to state that people were more inclined to see sustainability 

more as an environmental issue than a social issue. The responses to the last question 

(Per4) showed there to be an overall consensus among the respondents on the importance 

of sustainability for Istanbul, which is expected to increase the chance of public participa-

tion in urban sustainability actions. 

Determinant 3: Attitude 

In terms of attitudes (Figure 5), although the overall attitude was found to be signif-

icantly high, it is possible to notice from the responses to questions Att1 and Att4 that a 

considerable proportion of the respondents still hold some remnants of an anthropocen-

tric approach. 

 

Figure 5. Attitude questions. 

They cared somewhat less about the limits of the planet (Att1) and possible economic 

outcomes of unsustainability (Att4) when compared with other scores. On the other hand, 

they had a good sense of contributing to sustainability (Att2) and saw themselves as re-

sponsible for taking necessary actions (Att3). Moreover, they also thought that public au-

thorities should enforce regulations more strongly (Att5). Their strong emphasis in this 

question was found to be a result of unsustainable urbanization policy and actions under-

taken in Istanbul in recent years. It also showed a general discomfort with the actions that 

have been implemented. However, it is promising that they hold themselves responsible 

for urban sustainability actions and feel good about making contributions since it indi-

cates that there are strong attitudes about pro-sustainability issues. Moreover, the consen-

sus among the respondents on the importance of sustainability has the potential to be used 

in both supporting sustainable policy and actions and changing unsustainable practices, 

even if they act against the comfort of individuals or benefit specific power groups. 
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3.1.2. Data Preparation 

Factor Analysis 

All determinant questions were subjected to a factor analysis with varimax rotation. 

This helped to provide confirmation of the appropriateness of the questionnaire structure 

by deriving latent variables. Moreover, it was useful for providing empirical robustness 

for aggregate scales [39]. 

The results indicated that Bartlett’s test coefficient was equal to 1943, which, along 

with a p-value of < 0.05, showed that the data was suitable for factor analysis. Similarly, a 

KMO value of 0.867 (higher than the adequacy limit of 0.600) confirmed suitability of the 

data for factor analysis. In addition, a Scree plot method was used to choose the number 

of factors that could/should be considered. As a result, three factors with eigenvalues 

larger than 1.0 were retained [39]. 

In the final step, the three factors were rotated using varimax orthogonal rotation; 

the corresponding factor loadings are shown in Table 1. 

Table 1. Factor loadings for all determinant items. 

Variable Factor 1 Factor 2 Factor 3 Communality Cronbach’s Alpha 

Aw1 0.804 0.112 0.280 0.738 0.87 

Aw2 0.784 0.068 0.314 0.718  

Aw3 0.659 0.240 −0.016 0.492  

Aw4 0.694 0.070 0.294 0.573  

Aw5 0.671 0.306 0.175 0.574  

Per1 0.186 0.427 0.098 0.227 0.62 

Per2 0.302 0.464 −0.067 0.311  

Per3 0.032 0.606 0.231 0.421  

Per4 0.064 0.558 0.126 0.331  

Att1 0.092 −0.098 0.451 0.222 0.68 

Att2 0.334 0.328 0.520 0.489  

Att3 0.243 0.269 0.460 0.343  

Att4 0.188 0.179 0.585 0.409  

Att5 0.057 0.288 0.501 0.337  

% Variance 0.213 0.118 0.111 0.442  

Note: Bold ones indicate the corresponding factor loadings. 

The chosen three factors confirmed the exact grouping used in the questionnaire (i.e., 

awareness, perception, and attitude). As can be seen from Table 1, awareness items are 

grouped under factor 1, perception items are grouped under factor 2, and attitude items 

are grouped under factor 3. Cronbach’s alpha statistics show that all scales were internally 

consistent, with the internal consistency score of the perception scale being the lowest. As 

a result, it is possible to state that the questionnaire used in this survey formed a reliable 

set of scales and provided a valid empirical base [40,41]. 

Scale Construction 

Although the three separate groups of determinant questions (i.e., awareness, per-

ception, and attitude) were created based on the insights provided from the existing liter-

ature, it was important to specify their distinct features empirically. This consisted of two 

steps. 

In the first step, the questions that consisted of several expressions were converted 

into a scale. In other words, for Aw5 (which consisted of nine statements) and Per3 (which 

consisted of 11 statements), all statements were considered as equally weighted. There-

fore, all answers were summed (from 1—strongly disagree to 5—strongly agree) and the 
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sums were divided by the total number of statements (9 and 11, respectively) in order to 

obtain an overall score for these particular questions. 

In the second step, all questions under each determinant groups—awareness (five 

questions), perception (four questions), and attitude (five questions)—were summed and 

the sums were divided by the total number of questions (i.e., 5, 4, and 5, respectively). By 

doing so, an overall average score for each of the awareness, perception, and attitude de-

terminants were obtained. 

3.2. Behavior 

3.2.1. Items of Behavior 

Behavior is the outcome of the socio-psychological processes that feature in the con-

ceptual framework (Figure 1). While exploring urban sustainability understanding and 

behavior, the number of discrete questions under behavior were more numerous than the 

individual socio-psychological determinant scales since behavior was the central focus of 

this research. Similar to the process adopted for awareness, perception, and attitude, re-

ported levels of behavior were measured and analyzed (Figure 6). Therein, 18 different 

aspects of behavior were considered within seven groups: 

1. Personal (Q1.1 to 1.3) 

2. Social (Q2.1 to 2.3) 

3. Environmental (Q3.1 to 3.3) 

4. Economic (Q4.1 to 4.3) 

5. Governance (Q5.1 to 5.2) 

6. Infrastructural (Q6.1 to 6.2) 

7. Technological (Q7.1 to 7.2) 

The results presented in Figure 6 show that respondents tended to report their efforts 

within their personal (Bh1.1) and social environments (Bh1.3) and admit that they were 

not able to attend informative activities frequently (Bh1.2). The reason behind this could 

be a lack of time and/or lack of informative activities related to urban sustainability. 

 

Figure 6. Behavior questions. 
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Regarding the social behavior items (Bh2.1 to Bh2.3), higher scores were observed. 

The connection between social behavior items and cultural–moral values provided them 

with a strong basis. This indicates, therefore, that the advantage of these established cul-

tural codes should be utilized in sustainability policies. A similar high trend in environ-

mental behavior items (Bh3.1 to Bh3.3) was observed. Although the statement of “buying 

sustainable or recycled products” (Bh3.1) gained lower scores than other environmental 

behavior items, this aspect of sustainability behavior could be enhanced by providing bet-

ter labelling and informative ‘sustainability’ signage on products. The responses about 

repairing and reusing things (Bh3.2) might also be related with cultural codes as well as 

economic benefits. A higher score was observed in protecting the green areas (Bh3.3). This 

score is important since it denotes a need for value to be attached to green areas in urban 

living. 

Economic behavior items (Bh4.1 to Bh4.3) achieved generally high scores, the lowest 

of the three using renewable energy supplies (Bh4.3). This might be due to either inade-

quate supply of, or respondents being insufficient informed about, renewable energy 

sources. This indicates that the sources of energy supplies used in household energy con-

sumption could be presented more visibly. Under governance behavior items (Bh5.1 and 

Bh5.2), it was observed that participating in sustainability policy and governance (Bh5.1) 

achieved low scores. Therefore, it could be argued that the channels for participatory gov-

ernment should be enhanced, which would eventually be expected to result in a positive 

impact on overall sustainability behavior. On the other hand, people demonstrated a will-

ingness to obey environmental regulations (Bh5.2). For infrastructural (Bh6.1 and Bh6.2) 

and technological (Bh7.1 and Bh7.2) items, a coherent response characteristic was ob-

served with high mean values. 

3.2.2. Data Preparation 

Factor Analysis 

In order to prepare the behavior data for inferential analysis, factor analysis with 

varimax rotation was once again conducted. By doing so, a reduction in the dimension 

was provided and empirically sound implicit factors were extracted. Bartlett’s test coeffi-

cient of 3369 along with a p-value of < 0.05 indicated that the data was suitable for factor 

analysis. Similarly, a KMO value of 0.938 (higher than adequacy limit of 0.600) confirmed 

the suitability of factor analysis. The Scree plot method was again used to choose the num-

ber of factors. Although three eigenvalues were above 1.0, initial analysis using three fac-

tors did not give a meaningful outcome. Factor loadings were closely distributed among 

three factors; therefore, it was not possible to place them under distinct groupings. More-

over, the cumulative variance score was lower than required. Hence, as the eigenvalue of 

the fourth factor (0.93) was very close to the threshold of 1.0 and the three-factor analysis 

did not give appropriate results, four factors were used for the second iteration. This 

proved successful: four factors rotated with varimax orthogonal rotation resulted in a 

meaningful outcome, the corresponding factor loadings being recorded in Table 2. 
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Table 2. Factor loadings for behavior items. 

Variable Factor 1 Factor 2 Factor 3 Factor 4 Communality 
Cronbach’s 

Alpha 

Behavior 2.1 0.550 0.412 0.128 0.162 0.515 0.83 

Behavior 2.3 0.698 0.314 0.187 0.064 0.625  

Behavior 3.3 0.730 0.097 0.152 0.289 0.649  

Behavior 4.1 0.527 0.022 0.428 0.278 0.538  

Behavior 5.2 0.524 0.177 0.318 0.321 0.510  

Behavior 1.1 0.304 0.537 0.245 0.289 0.525 0.80 

Behavior 1.2 0.048 0.671 0.130 0.240 0.526  

Behavior 1.3 0.246 0.718 0.149 0.187 0.632  

Behavior 2.2 0.432 0.491 0.252 0.158 0.516  

Behavior 3.1 0.292 0.500 0.518 0.151 0.627 0.80 

Behavior 3.2 0.289 0.054 0.367 0.191 0.258  

Behavior 4.2 0.258 0.287 0.694 0.195 0.669  

Behavior 4.3 0.129 0.333 0.474 0.394 0.507  

Behavior 5.1 0.124 0.461 0.473 0.236 0.507  

Behavior 6.1 0.171 0.248 0.192 0.475 0.353 0.75 

Behavior 6.2 0.361 0.227 0.236 0.467 0.456  

Behavior 7.1 0.216 0.305 0.216 0.482 0.418  

Behavior 7.2 0.415 0.242 0.177 0.445 0.460  

% Variance 0.159 0.152 0.112 0.093 0.516  

Note: Bold ones indicate the corresponding factor loadings. 

The factors that emerged based on the corresponding questions can be interpreted 

as: 

 Factor 1: Socio-Environmental (Responsibility)—Behavior I 

 Factor 2: Personal (Effort)—Behavior II 

 Factor 3: Economic-Policy (Concerns)—Behavior III 

 Factor 4: Infrastructural and Technological (Endeavors)—Behavior IV 

Cronbach’s alpha statistics showed that all scales were internally consistent [40,41]. 

Therefore, these factor groupings formed a reliable set of scales and provided good em-

pirical bases. Moreover, it meant that multivariate analysis could be based on these scales. 

Scale Construction 

Based on the factor analysis findings, scales for four behavior groups and an overall 

behavior scale were required. All statements were treated as equally weighted; therefore, 

the scores for each question under the corresponding factor were summed (from 1—

strongly disagree to 5—strongly agree) and divided by the total number of questions. By 

doing so, an average score for each of the factor groups was determined. In the next step, 

these four factor scores were summed and divided by four, assuming all factors had equal 

weights, to generate an overall behavior score for individuals. 

3.3. Personality Traits 

Based on the conceptual framework used in the study, personality traits were con-

sidered as one of the two main influencer groups on urban sustainability understanding 

and behavior. As explained in Topal et al. [35], the big five personality traits approach of 

Goldberg [42] was adopted in the conceptual framework, the traits being: 

 Surgency (P1) 

 Agreeableness (P2) 

 Conscientiousness (P3) 
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 Emotional Stability (P4) 

 Intellect (P5) 

Five questions were used for the scale of each personality trait groups and each ques-

tion was treated as equally weighted. Negatively framed questions were recoded for scal-

ing purposes. The scores for each question under the corresponding trait group were 

summed (from 1—strongly disagree to 5—strongly agree) and divided by five (the total 

number of questions). Thus, the average score for each personality trait group was cre-

ated. 

3.4. Influencing Factors 

As described in the conceptual framework, external influencing factors were the 

main variable group expected to have an impact on urban sustainability understanding 

and behavior. In accordance with the conceptual framework, influencing factors may vary 

according to different contexts and conditions, which provide the model with flexibility. 

For this research, 19 influencing factors that were considered to be critical to the current 

analysis were specified as a result of the systematic literature review performed by Topal 

et al. [31]. Figure 7 presents a general overview of the responses given to influencing fac-

tors, which will be discussed in detail in Section 6.3.2. It is important to note that six ques-

tions (i.e., IF2, IF13, and IF15 to IF18) are by design negatively framed with respect to 

favorable urban sustainability behavior. 

 

Figure 7. Influencing factor questions. 

4. Bivariate Analyses and Results 

4.1. Determinants of Understanding 

Pearson’s r correlation coefficients for each scale are given in Table 3. The correlation 

coefficients indicate that awareness, perception, and attitude were all positively correlated 

with each other. While the correlation between awareness–perception and perception–
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attitude were approximately equal (i.e., 0.37 and 0.35, respectively), the correlation be-

tween awareness–attitude was higher (0.49). Although the former finding was in line with 

what was expected, the latter finding was unexpected since it can be argued that as the 

distance between the socio-psychological determinants increase, the correlation value 

would be expected to decrease. However, that was not the case. 

Table 3. Pearson correlation coefficients of determinants. 

 Awareness Perception 

Awareness 1  

Perception 0.37 * 1 

Attitude 0.49 * 0.35 * 

* p < 0.05. 

4.2. Determinants and Behavior 

Pearson’s r correlation test was used to analyze the relationship between behavior 

and determinants. The correlation coefficients are presented in Table 4, which shows that 

the correlations were statistically significant. 

Table 4. Pearson correlation coefficients between determinants and behavior. 

 Awareness Perception Attitude 

Behavior 0.57 * 0.44 * 0.57 * 

* p < 0.05. 

The correlation coefficients of determinants with behavior were anticipated from the 

conceptual model to be high and the values from this research (0.57 for awareness, 0.44 

for perception, 0.57 for attitude) confirmed this expectation to be valid. However, it can 

be argued that the effects of determinants are variable across behavior, behavior having a 

higher correlation coefficient value (0.57) with both awareness and attitude, whereas the 

correlation value with perception (0.44) is significantly lower. 

4.3. Personality Traits 

4.3.1. Personality Traits and Determinants 

As shown in the conceptual framework, personality traits were expected to have an 

impact on urban sustainability understanding and behavior. Table 5 presents the Pearson 

correlation coefficients between personality types and determinants. As can be seen from 

the table, the bivariate relationships between all variables are significant (p < 0.05), except 

for that between attitude and personality IV. 

Table 5. Pearson correlation coefficients between personality types and determinants 

 
Personality I 

(P1) 

Personality II 

(P2) 

Personality III 

(P3) 

Personality IV 

(P4) 

Personality V 

(P5) 

Awareness 0.33 * 0.33 * 0.31 * 0.16 * 0.43 * 

Perception 0.26 * 0.20 * 0.22 * 0.12 * 0.27 * 

Attitude 0.21 * 0.33 * 0.29 * 0.03 0.26 * 

* p < 0.05. 

For awareness, all personality types (except personality IV—emotional stability) 

have a strong correlation. The highest correlation was observed with personality V (intel-

lect, 0.43), while personality I-II-III had broadly similar coefficients (0.31 to 0.33, respec-

tively). In contrast, the coefficient for personality IV was notably lower than the other per-

sonality types. Therefore, it can be inferred that while intellect is an important predictor 

of awareness, emotional stability has limited impact. 
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For perception, personality I (surgency, which describes characteristics of quickness, 

cleverness, responsiveness, and spontaneity) and personality V had similar coefficients 

(0.26–0.27), followed by personality II and III (agreeableness, 0.20, and conscientiousness, 

0.22, respectively). However, personality IV again differed from other personality types, 

with a markedly lower correlation value (0.12). Therefore, it is possible to conclude that 

people with characteristics of surgency and intellect hold better (i.e., more positive) per-

ceptions about urban sustainability. 

Regarding attitude, personality II had the highest significant coefficient (0.33), fol-

lowed by personality III (0.29), personality V (0.26) and personality I (0.21). However, 

there was no significant relationship between personality IV and attitude. As a result, it 

can be said that people with a more agreeable and conscientious nature have better atti-

tudes about urban sustainability. 

4.3.2. Personality Traits and Behavior 

Correlation values for behavior and personality types are presented in Table 6, in 

which it can be seen that the Pearson correlation coefficients were encouragingly high, all 

coefficients having significant positive values (p < 0.05). 

Table 6. Pearson correlation coefficients between personality types and behavior. 

 
Personality I 

(P1) 

Personality II 

(P2) 

Personality III 

(P3) 

Personality IV 

(P4) 

Personality V 

(P5) 

Behavior 0.30 * 0.43 * 0.46 * 0.20 * 0.43 * 

* p < 0.05. 

Although behavior had mostly strong bivariate relationships with all personality 

types, there were important differences. Personality III (conscientiousness) had the high-

est coefficient of 0.46, very closely followed by personality II and V (0.43 for each), while 

personality I (surgency) was more moderately correlated with behavior (0.30). On the 

other hand, personality IV proved again to be distinct from the other personality types 

with a markedly lower correlation coefficient (0.20). 

To sum up, the correlational analyses showed that personality types of agreeable-

ness, conscientiousness and intellect were strongly correlated with behavior. Surgency 

proved to be less of an influence on behavior, while emotional stability did not have a 

substantial influence on urban sustainability behavior. This is not surprising since sus-

tainable behavior requires intellect to comprehend, agreeableness to obey the rules and 

conscientious to carry out the necessary actions and perform well. 

4.4. Socio-Demographics and Influencing Factors 

4.4.1. Socio-Demographics and Determinants and Behavior 

In this section, the bivariate relationships between socio-demographic variables and 

urban sustainability understanding and behavior are explored. Due to the different nature 

of the data, t-test, Spearman correlation analysis and ANOVA tests were conducted. 

Gender and residential status were the variables explored in the t-tests. For gender, 

the only significant difference (t = 2.51) found between male (m = 2.85, SD = 0.88) and 

female (m = 2.64, SD = 0.82) was with awareness. No other determinants or behavior had 

a statistically significant outcome. The residential status (i.e., landlord, tenant) did not re-

sult in a statistically significant difference in any of the determinants and behavior. 

The socio-demographic factors presented in Table 7 were investigated for the Spear-

man analysis. The results showed that while age had a statistically significant negative 

relationship with awareness, education had statistically significant positive correlations 

with all of the variables, the highest correlation being with awareness (0.44). Income re-

sulted in positive correlations with all determinants. The number of people living in a 

household was found to have a significant negative correlation with behavior. Regarding 
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the years lived in Istanbul, positive relationships with attitude and behavior were found. 

Finally, it was found that the size of the house that people lived in was positively corre-

lated with awareness and attitude. 

Table 7. Spearman correlation coefficients between socio-demographics and determinants and be-

havior. 

Social Demographics (SD) Awareness Perception Attitude Behavior 

SD1—Age −0.14 * −0.06 −0.02 0.07 

SD2—Education 0.44 * 0.21 * 0.16 * 0.22 * 

SD3—Income 0.21 * 0.13 * 0.24 * 0.09 

SD4—Household 0.04 0.04 −0.06 −0.15 * 

SD5—Year living in Istanbul 0.00 0.03 0.18 * 0.17 * 

SD6—Size of home 0.10 * 0.06 0.20 * 0.03 

* p < 0.05. 

For the other socio-demographic factors (occupation, the county that people live in, 

probable future residency, and political orientation) one-way ANOVA tests were per-

formed to examine the relationships with determinants and behavior. Furthermore, a 

Tukey post-hoc test was conducted for each factor to specify the group differences. 

In terms of occupation, statistically significant differences were found in awareness 

(f(9) = 5.88), perception (f(9) = 1.93), and attitude (f(9) = 2.97); these are shown in Figure 8. 

For awareness, academics were found to have higher scores than students (1.58), 

workers (1.57), private sector employees (1.18), the self-employed (1.21), businessmen 

(1.28), the unemployed (1.40), housewives (1.72), and those who were retired (1.58). More-

over, housewives showed lower degrees of awareness than public servants (0.68) and pri-

vate sector employees (0.54). For perception, academics obtained higher scores than work-

ers (0.75), housewives (0.75), and unemployed people (0.84). Regarding attitude, private 

sector employees showed higher scores than housewives (0.29) and unemployed people 

(0.58). 
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(a) (b) 

 

(c) 

Figure 8. Box plots for occupation and determinants: (a) awareness; (b) perception; (c) attitude. 

In terms of the county of residence, statistically significant differences were found in 

awareness (f(32) = 2.13), perception (f(32) = 2.40), attitude (f(32) = 5.53; see Table 8), and 

behavior (f(32) = 4.42; see Table 9). For awareness, Sariyer had a lower score than Beykoz 

(1.00), Gaziosmanpasa (0.99), and Umraniye (0.95). While Sisli district showed lower lev-

els of perception than Bagcilar (0.53) and Kagithane (0.81), differences in attitude scores 

are noticeable in Table 8. For example, it is noticeable that Bahcelievler, Gaziosmanpasa, 

Kucukcekmece, Sultanbeyli, and Uskudar scored significantly higher in attitude than 

other counties. 
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Table 8. ANOVA mean differences between counties of residence for attitude. 

 Bahcelievler G.Pasa K.Cekmece Sultanbeyli Umraniye Uskudar 

Avcilar −0.95 −0.90 −0.94 −1.50  −0.71 

Bakirkoy    −1.37   

Bagcilar −0.80 −0.74 −0.78 −1.35 −0.51 −0.56 

Beykoz −0.82   −1.03   

Beyoglu  −0.76 −0.80 −1.37  −0.58 

Besiktas −0.91 −0.85 −0.89 −1.46  −0.67 

Cekmekoy    −1.28   

Esenler −0.88 −0.82 −0.86 −1.43   

Fatih −0.95 −0.90 −0.94 −1.50 −0.67 −0.71 

Gungoren    −1.36   

Sariyer −0.79 0.74 −0.78 −1.34  −0.55 

Sisli −0.68  −0.66 −1.23   

Finally, for behavior, as seen in Table 9, Fatih and Sariyer had significantly lower 

scores than many other counties. 

Table 9. ANOVA mean differences between counties of residence for behavior. 

 Fatih Sariyer Sultanbeyli 

Avcilar   −1.30 

Bahcelievler 1.02 0.91  

Bakirkoy    

Bagcilar 0.67 0.56  

Beykoz  0.56  

Beyoglu   −1.21 

Besiktas   −1.27 

Esenler 0.91 0.80  

G.Pasa 0.96 0.85  

Gungoren 0.99 0.88  

K.cekmece 0.97 0.86  

Sultanbeyli 1.75 1.64  

Umraniye 1.06   

Uskudar 0.72 0.61  

Zeytinburnu 0.99 0.88  

In terms of future probable residency, no significant differences were found in any 

of the determinants and behavior. However, for political orientation, statistically signifi-

cant differences were found in awareness (f(9) = 9.77), perception (f(9) = 3.65), attitude (f(9) 

= 3.78), and behavior (f(9) = 5.93), these being presented in Figure 9. 

For awareness, the apolitical group resulted in lower scores than Ataturkist (0.96), 

left/socialist (0.86), and social democrat (0.77). What is more, the respondents who identi-

fied themselves as religious showed lower awareness than the groups of respondents who 

identified as liberal (1.51), nationalist (1.06), conservative democrat (1.31), left/socialist 

(1.65), and social democrat (1.55). 
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Figure 9. Box plots for political orientation and determinants and behavior: (a) awareness; (b) perception; (c) attitude; (d) 

behavior. 

In terms of perception, the responses from the conservative democrat group resulted 

in lower scores than left/socialist (0.28), Ataturkists (0.54), and social democrats (0.33). On 

the other hand, the Ataturkist group had higher perception than the group without any 

ideology (0.70). Regarding attitude, the ‘other ideology’ group recorded lower scores than 

left/socialists (0.52) and social democrats (0.45). Similarly, the apolitical group had lower 

attitude scores than left/socialists (0.40). 

Finally, for behavior, it was noticeable that people who do not prefer to be identified 

by a political ideology recorded lower scores than Ataturkists (0.89), left/socialists (0.90), 

social democrats (0.96), and conservative democrats (0.73). Left-socialist and social dem-

ocrats were found to have higher behavior scores than most of the other ideologies, espe-

cially for the apolitical (0.45) and religious (0.68) groups. 

4.4.2. Influencing Factors (IF) and Determinants 

The Spearman correlation analysis (Table 10) shows the correlation between influ-

encing factors (IF) and determinants. Therein, it can be seen that the awareness determi-

nant was significantly correlated with the 12 influencing factors (IF 1-2-4-5-6-7-9-11-12-14-

17-18) while perception had significant but comparatively lower correlation coefficients 

with the 11 influencing factors (IF 1-4-5-6-7-9-10-13-14-18-19). In contrast, attitude showed 

significant correlation with almost all of the influencing factors (only IF 13-19 were not). 
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It should be kept in mind that questions related to IF 2-13-15-16-17-18 were by design 

negatively framed. 

Table 10. Spearman correlation coefficients between influencing factors and determinants. 

Influencing Factors (IF) Awareness Perception Attitude 

IF 1—Awareness of Consequences 0.30 * 0.22 * 0.51 * 

IF 2—Habit 0.10 * 0.09 0.13 * 

IF 3—Trust in Society 0.08 −0.03 −0.12 * 

IF 4—Social Appraisement 0.42 * 0.29 * 0.54 * 

IF 5—National Identity 0.18 * 0.21 * 0.39 * 

IF 6—World Mindedness 0.28 * 0.33 * 0.37 * 

IF 7—Place Attachment 0.12 * 0.10 * 0.29 * 

IF 8—Health and Safety Concerns 0.07 −0.04 0.15 * 

IF 9—Willingness to Pay 0.33 * 0.20 * 0.31 * 

IF 10—Trust in Actors −0.04 −0.16 * 0.11 * 

IF 11—Satisfaction with Built Environment 0.12 * −0.04 0.11 * 

IF 12—Availability of Public Facilities 0.11 * −0.01 0.16 * 

IF 13—Locus of Control −0.03 −0.22 * −0.01 

IF 14—Trust in Science and Technology 0.25 * 0.27 * 0.36 * 

IF 15—Human Priority −0.09 −0.07 −0.40 * 

IF 16—Prosperity Perception −0.07 −0.05 −0.32 * 

IF 17—Perception of Economic Growth −0.11 * −0.02 −0.38 * 

IF 18—Willingness to Sacrifice −0.13 * −0.15 * −0.16 * 

IF 19—Ascription of Responsibility 0.00 0.15 * 0.07 

* p < 0.05. 

People who were more aware of the consequences of unsustainable actions often had 

more awareness and better perception; moreover, they held more positive attitude scores. 

As social appraisal of a behavior increased, so did the awareness, perception, and atti-

tudes of people. If people had a stronger sense of national identity, they appeared to have 

reasonably strong awareness and perceptions, but also highly positive attitudes. People 

who considered themselves as more open-minded appeared to have good awareness, 

combined with positive perceptions and attitudes. Place attachment was another influ-

encer that exhibited statistically significant positive correlation with awareness and per-

ceptions of individuals, while its positive impact on attitudes was higher. Finally, health 

and safety concerns were found to have a significant correlation with attitudes of individ-

uals; i.e., the stronger such a concern was felt by individuals, the stronger their attitude 

towards urban sustainability was likely to be. 

Economic approaches of individuals deserve further attention. If, for example, indi-

viduals were more ready to pay for sustainability, they were more likely to have good 

awareness, combined with more developed perceptions and attitudes. On the other hand, 

if people held a more economically or personal prosperity-centered perspective over sus-

tainability, they were found to have slightly lower awareness scores and considerably 

more negative attitudes. Similarly, people who were less willing to sacrifice their ameni-

ties (in the name of sustainability) resulted in them having negative scores for awareness, 

perception, and attitude. Finally, people who believed in humans having priority over 

nature were found to be negatively correlated with urban sustainability attitude. 

As trust in a mediator (actor) increased, perceptions and attitudes about urban sus-

tainability were found to become more positive. However, trust in society only resulted 

in better attitudes. In addition, people who had more trust in science and technology re-

ported higher scores in awareness, perceptions, and attitudes. Counterintuitively, unsus-

tainable habits were positively correlated with awareness and attitudes, albeit marginally. 

Even though this was an unexpected outcome, it might mean that, in general, the more 

conscientious people were about their wrong habits, the higher their awareness and atti-

tudes. 
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The quality of the living environment was another factor to note. It was observed that 

people who have a greater satisfaction with the quality of the built environment also had 

greater awareness and better attitudes towards urban sustainability. Similarly, more cul-

tural facilities in the vicinity of the area in which the respondents lived led to higher 

awareness and attitude scores. Interestingly, the locus of control factor was found to have 

a statistically significant correlation only with urban sustainability perceptions of individ-

uals. People who felt they had less control over their sustainable built environment had 

lower sustainability perception scores. Similarly, ascription of responsibility resulted only 

in better perceptions. 

4.4.3. Influencing Factors (IF) and Behavior 

The Spearman correlation values between behavior and influencing factors (IF) are 

presented in Table 11. Statistically significant correlations therein are marked. 

Table 11. Spearman correlation coefficients between influencing factors and behavior 

Influencing Factors (IF) Behavior 

IF 1—Awareness of Consequences 0.43 * 

IF 2—Habit 0.23 * 

IF 3—Trust in Society 0.21 * 

IF 4—Social Appraisement 0.49 * 

IF 5—National Identity 0.22 * 

IF 6—World Mindedness 0.42 * 

IF 7—Place Attachment 0.29 * 

IF 8—Health and Safety Concerns −0.01 

IF 9—Willingness to Pay 0.47 * 

IF 10—Trust in Actors 0.11 * 

IF 11—Satisfaction with Built Environment 0.15 * 

IF 12—Availability of Public Facilities 0.15 * 

IF 13—Locus of Control −0.03 

IF 14—Trust in Science and Technology 0.29 * 

IF 15—Human Priority −0.16 * 

IF 16—Prosperity Perception −0.16 * 

IF 17—Perception of Economic Growth −0.15 * 

IF 18—Willingness to Sacrifice −0.17 * 

IF 19—Ascription of Responsibility 0.17 * 

* p < 0.05. 

Sustainability behavior was significantly correlated with all factors, except two: 

health and safety concerns (IF8) and locus of control IF13. However, it can be seen that the 

factors of awareness of consequences (IF1), social appraisement (IF4), world mindedness 

(IF6), place attachment (IF7), willingness to pay (IF9), and trust in science and technology 

(IF14) had encouragingly high correlation coefficients with urban sustainability behavior. 

5. Multivariate Analyses and Results 

In this section, multivariate analyses based on the conceptual framework are re-

ported. A series of multiple regression analyses were used to investigate the associations 

between the main variables of interest (i.e., socio-psychological determinants of aware-

ness, perception, and attitude) and behavior. 

5.1. Preparation for the Analysis 

Variables that were either numerical or continuous were directly included in the 

analysis. Ordered categorical socio-demographic variables (age, education level, income 

level, number of people living in the household, length of time lived in Istanbul, and ap-

proximate size of houses) were also directly included in the analyses by converting them 
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to numerical codes. Unordered categorical variables were converted into dummy varia-

bles for inclusion in the analysis. Probable future residency was recoded as 1 for ‘continue 

to live in Istanbul’ and 0 for ‘continue to live elsewhere’. For gender, women were coded 

as 1 and men were coded as 0. Finally, for residential status, the landlord option was coded 

as 1 and the tenant option was coded as 0. Consequently, it was possible to include all 

predictor variables in the multiple linear regression tests, which are reported in the fol-

lowing sections. 

5.2. Determinants and Behavior 

Based on the conceptual framework, outcome variables for linear regression tests 

were specified as awareness, perception, attitude, and behavior. All influencing factors, 

personality types, and prepared socio-demographic questions were included as predictor 

variables. However, in accordance with the framework, each previous outcome variable 

was included in the following tests as a predictor variable. In other words: 

i. Awareness was included in the linear regression test of perception; 

ii. Awareness and perception were included in the linear regression test of attitude; 

and 

iii. Awareness, perception, and attitude were included in the linear regression test of 

behavior. 

Table 12 shows the results of the series of multiple linear regression tests, including 

regression coefficients, R2 values, and F statistics. 

Table 12. Standardized linear regression coefficients for determinants and behavior. 

 Awareness Perception Attitude Behavior 

Awareness  0.176 * 0.153 * 0.218 * 

Perception   0.060 0.128 * 

Attitude    0.190 * 

Influencing Factors (IF)     

IF 1—Awareness of Consequences 0.164 * 0.002 0.209 * 0.079 

IF 2—Habit 0.029 0.053 0.028 0.017 

IF 3—Trust in Society 0.040 −0.061 −0.102 * 0.111 * 

IF 4—Social Appraisement 0.172 * 0.082 0.167 * 0.092 * 

IF 5—National Identity 0.031 0.089 0.181 * 0.063 

IF 6—World Mindedness 0.005 0.171 * 0.136 * 0.087 * 

IF 7—Place Attachment −0.042 0.052 0.047 −0.023 

IF 8—Health and Safety Concerns 0.035 −0.091 * 0.083 * −0.031 

IF 9—Willingness to Pay 0.144 * 0.085 0.141 * 0.144 * 

IF 10—Trust in Actors −0.075 −0.062 0.094 * 0.066 

IF 11—Satisfaction with Built Environment 0.085 −0.057 −0.015 −0.003 

IF 12—Availability of Public Facilities 0.051 −0.042 −0.016 −0.025 

IF 13—Locus of Control 0.028 −0.151 * 0.101 * −0.001 

IF 14—Trust in Science and Technology 0.071 0.173 * 0.081 * −0.073 

IF 15—Human Priority −0.020 0.009 −0.051 0.065 

IF 16—Prosperity Perception 0.044 0.109 0.025 −0.027 

IF 17—Perception of Economic Growth −0.017 0.060 −0.116 * 0.014 

IF 18—Willingness to Sacrifice −0.119 * −0.151 * −0.040 −0.012 

IF 19—Ascription of Responsibility −0.105 * 0.167 * 0.077 * 0.059 

Personality Traits (P)     

P1—Surgency 0.022 0.037 0.035 −0.020 

P2—Agreeableness 0.078 −0.032 0.000 0.085 * 

P3—Conscientiousness 0.022 0.067 −0.006 0.131 * 

P4—Emotional Stability 0.021 0.014 −0.050 0.048 

P5—Intellect 0.149 * −0.042 −0.017 0.084 * 

Social Demographics (SD)     
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SD 1—Age −0.086 * 0.014 −0.062 0.095 * 

SD 2—Gender −0.074 * 0.101 * −0.034 0.001 

SD 4—Education 0.323 * 0.038 −0.033 0.023 

SD 6—Income 0.000 0.028 0.046 −0.045 

SD 8—Household number 0.047 0.110 * −0.011 −0.069 

SD 9—Year living in Istanbul −0.088 −0.051 0.063 0.012 

SD 10—Future residency −0.006 0.020 0.024 −0.001 

SD 12—Residential Status 0.127 * 0.043 −0.031 0.006 

SD 13—Size of House 0.006 −0.010 0.090 * −0.014 

R2—Model Fit 0.539 0.369 0.669 0.650 

F 13.31 6.428 21.58 19.19 

Error 0.67 0.79 0.57 0.59 

Model Significance p < 0.01 p < 0.01 p < 0.01 p < 0.01 

Note: * p < 0.05. Bold ones indicate the statistically significant results. 

Based on the results, it was observed that all models were significant, meaning that 

the outcome variables were successfully predicted (by predictor variables). Therein, per-

ception had a weaker fit of 37%, awareness had a moderate fit (54%), whilst both attitude 

(67%) and behavior (65%) had good fits. Despite considerable error terms, which means 

that a substantial amount of unobserved variance existed the model, these findings can be 

considered valuable for theoretical purposes. Moreover, it can be observed that all deter-

minants and behavior were influenced by several different factors while some factors 

were found to have an effect on more than one determinant. For example, awareness sig-

nificantly predicted perception and attitude, yet no significant association was found be-

tween perception and attitude. Moreover, awareness, perception, and attitude were found 

to have significant positive associations with behavior in isolation. This relationship was 

in line with the theoretical premise proposed by the conceptual framework (see Topal et 

al. [35]). 

5.2.1. Awareness 

When exploring the awareness outcome variable, it can be seen that five influencing 

factors, one personality type, and four socio-demographic parameters, as predictor varia-

bles, were found to have significant predictive power. As expected, people who were 

more aware of the consequences of their behaviors (IF1) had higher urban sustainability 

awareness. Similarly, the effect of social appraisement (IF4) on awareness was considera-

ble, which emphasized the importance of the social environment in sustainability policies. 

In addition, people who were found to be more willing to pay (IF9) or willing to sacrifice 

(IF18) were also found to have higher awareness. Therefore, people with altruistic charac-

teristics might be more inclined to be aware of sustainability. Interestingly, ascription of 

responsibility (IF19) resulted in a negative effect on awareness. In terms of personality 

types, people with higher intellect (P5) were associated with higher levels of awareness. 

In this respect, it goes without saying that awareness requires a certain level of intellectual 

capacity, so this overall outcome seems reasonable. Regarding socio-demographics, age 

(SD1) was found to have a negative impact, which means the younger people are, the 

more aware they are. Since sustainability is a novel topic and the information channels to 

awareness require adaptation to technological developments, the finding that the younger 

generation tends to have more awareness is again reasonable. When it comes to gender 

(SD2), it was observed that males had greater awareness than females on average. In the 

Turkish context, where a more male-dominated culture is prevalent and males have better 

educational opportunities, this is understandable. As expected, there was a strongly pos-

itive influence of education (SD4) on awareness. Finally, it was found that people who live 

in their own house (SD12) had greater awareness than people who live in a rented prop-

erty. 
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5.2.2. Perception 

With regard to the perception outcome variable, the awareness determinant, six in-

fluencing factors, and two socio-demographic parameters as predictor variables were 

found to have significant predictive power. Among the other variables, awareness was 

found to have a strongly positive impact upon perception, which supports the theoretical 

conceptualization of the model. In terms of the influencing factors, world mindedness 

(IF6) was positively associated with perception, meaning that, in general, people who 

have a more global vision have a stronger urban sustainability perception. Health and 

safety concerns (IF8) also had a positive impact on perception, while a negative coefficient 

indicated that perception was negatively associated with those having less locus of control 

(IF13). Trust in science and technology (IF14) to solve environmental problems, on the 

other hand, was associated with a positive influence on perception. This highlights the 

critical role of science and technology within the field of urban sustainability. While will-

ingness to sacrifice (IF18) and ascription of responsibility (IF19) were shown to positively 

affect perception, there was no significant predictive power of any personality type, mean-

ing that urban sustainability perception of the individuals is independent from an indi-

viduals’ personality. Regarding socio-demographics, it was found that the number of peo-

ple living in the household (SD8) was positively associated with perception and females 

had higher perception than males (SD2) on average, which was contrary to the effect ob-

served on awareness. 

5.2.3. Attitude 

Regarding the attitude outcome variable, a combination of the awareness determi-

nant, 12 influencing factors and one socio-demographic parameter (as predictor variables) 

were found to have significant predictive power. However, neither perception nor the 

personality types were found to have any significant impact on attitude. In line with the 

conceptual model, awareness was found to have a positive (significant) association with 

attitude. In terms of influencing factors, awareness of the consequences (IF1), social ap-

praisement (IF4), trust in actors (IF10), and trust in science and technology (IF14) were 

found to have a positive effect on the attitude of individuals. However, trust in society 

(IF3) resulted in a negative influence on attitude, which means that people who consid-

ered their society unsuccessful held better attitudes towards behavior. For national iden-

tity (IF5) and world mindedness (IF6), a positive association with attitude was observed. 

Therefore, it is possible to claim that having a global environmental approach and caring 

about the nation’s future positively contributes to attitude. Health and safety concerns 

(IF8), willingness to pay (IF9), and ascription of responsibility (IF19) had a positive effect 

on attitude. However, it was observed that favoring economic development over urban 

sustainability (IF17) resulted in an individual holding a negative association with attitude. 

On the contrary, the thought of not having locus of control (IF13) resulted in a positive 

association with attitude. This result was counterintuitive and might be related to people’s 

positive view of their attitudes, even though they think themselves unable to influence 

the sustainability of their built environment. 

5.2.4. Behavior 

Considering the behavior outcome variable, which is the final output of the socio-

psychological processes presented in the conceptual model, awareness, perception and 

attitude determinants as predictor variables resulted in positive associations. Moreover, 

four influencing factors, three personality types, and one socio-demographic parameter 

were found to have significant predictive power as predictor variables. Of the influencing 

factors, trust in society (IF3) along with social appraisement (IF4) were found to have a 

positive association with urban sustainability behavior. This indicates the importance of 

society and the social environment. As a result, the success of any policy was deemed to 

be highly dependent on its acceptance by the society as a whole, which in turn has the 
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potential of improving individual’s actions. In addition, willingness to pay (IF9) and 

world mindedness (IF6) had positive significant impacts on behavior. This shows that 

having a world-minded approach contributes positively to sustainable behavior. In terms 

of personality types, agreeableness (P2), conscientiousness (P3), and intellect (P5) were 

positively associated with behavior. In other words, people who are more agreeable, more 

conscientious, or have a greater intellect were observed to have better (urban) sustainabil-

ity behavior. Finally, age (SD1) was found to have a positive effect on behavior. Therefore, 

it can be concluded that older generations perform better when it comes to urban sustain-

ability behavior, even though they tend to be less aware of the issues (see 5.2.1).  

Taking into account this large number of influencing factors, it can be argued that 

urban sustainability behavior is a highly complex phenomenon. However, the explana-

tory power of 65% shows that the framework presented here has promising results. 

6. Discussion 

6.1. Urban Sustainability Understanding and Behavior 

6.1.1. Determinants of Understanding 

Urban sustainability understanding consisted of three individual determinant scales: 

awareness, perception, and attitude. While the perception and attitude scales resulted in 

very close mean values (3.86 and 3.87, respectively), the mean value of awareness was 

considerably lower (2.75). It is therefore possible to deduce that although people have a 

lower level of awareness about urban sustainability, their perceptions and attitudes are 

comparatively more positive. Since perception and attitude are assumed to be preceded 

by awareness, this points to the fact that there are other factors that have direct influence 

on each determinant. Correlation coefficients showed that awareness was better corre-

lated with attitude (0.49) than perception (0.37). Finding a significant correlation between 

each determinant was an expected outcome from the previous studies of Guo et al. [43] 

and Tran [44]. When it comes to understanding, awareness had the highest correlation 

(0.86), followed by attitude (0.76) and perception (0.68). This finding highlights that 

awareness is the key factor for achieving a better urban sustainability understanding. 

Looking at standardized regression coefficients based on the conceptual framework, 

awareness was found to have more predictive power on perception (0.173) than attitude 

(0.153), yet no significant relationship was found between perception and attitude. Whilst 

the former finding confirms the linear sequence of determinants given in the conceptual 

framework, the latter finding points out the highly intertwined relationship between per-

ception and attitude determinants. Consequently, it is possible to deduce that increasing 

the awareness level of individuals should have a high potential impact on perception and 

attitudes (of urban sustainability). 

6.1.2. Determinants and Behavior 

The results for behavior indicated that both awareness and attitude have the same 

correlation coefficients (0.57), followed by perception (0.44). Regarding the standardized 

regression coefficients, awareness resulted in the highest predictive power (0.218), fol-

lowed by attitude (0.190) and perception (0.128). These results showed that urban sustain-

ability behavior is mainly predicted by awareness and attitude. This resonates with the 

findings of Barr [20], Buerke et al. [45], Cagáňová et al. [46], Guagnano et al. [47], and Peng 

et al. [48]. In order to enhance sustainability behavior, there should be a stronger focus on 

increasing the awareness of people by informative activities, training opportunities, pub-

lic campaigns and advertisements, and social media [49]. Moreover, their attitude towards 

urban sustainability behavior needs to be enriched by encouraging sustainable practices, 

providing necessary laws and regulations, revealing the adverse environmental, eco-

nomic, and social effects of unsustainability, stressing the criticality of the current situa-

tion for themselves and future generations, and reminding them of the responsibility of 

each and every individual to achieve a more sustainable future. 
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To sum up, behavior requires respective efforts in terms of socio-psychological de-

terminants to achieve sustainable practices. Therefore, it is of the utmost importance to 

provide customized approaches based on the nature and type of the determinants and 

behavior. Lastly, it can be concluded that perception acts as a mediator between aware-

ness and attitude and could be assumed as an intermediate determinant. Due to its inter-

twined meaning with awareness and attitude, it is more difficult to specify its individual 

impact (or contribution) on urban sustainability behavior. 

6.2. Personality Traits 

6.2.1. Personality Traits and Determinants 

It was observed that the mean value of P3 and P2 (conscientiousness and agreeability, 

3.88 and 3.85, respectively) are the highest, followed by P5 (intellect, 3.51) and P1 (sur-

gency, 3.30), while P4 (emotional stability) holds the lowest mean value (3.09). Therefore, 

it can be concluded that the characteristic traits of the respondents are that they had an 

agreeable and conscientious nature with high intellect. This can be seen as a positive as-

pect since sustainable behavior is expected to be related with having (a) an agreeable na-

ture, (b) a certain level of intellect, and (c) performed conscientious actions [50]. 

Considering the results of the regression test, it was found that only P5 (intellect) had 

a significant predictive power on the awareness determinant. This shows that although 

personality types have significant correlations with urban sustainability understanding, 

they have weaker predictive associations. 

P1 (surgency) resulted in the highest correlation with awareness (0.33), followed by 

perception (0.26) and attitude (0.21). It is therefore evident that ‘extroversion’, quick-wit-

tedness and confident sociability of the individuals have a strongly positive correlation 

with awareness. It would not be inappropriate to assume that this might be due to re-

spondents’ openness to new sources of information and innovation. Therefore, the in-

formative channels for urban sustainability should be designed accordingly in order to 

attract those people who exhibit less surgency. P2 (agreeableness) resulted in exactly the 

same correlation with awareness (0.33) and attitude (0.33), followed by perception (0.20). 

Similarly, agreeable people were found to have more positive attitudes to, along with 

greater awareness of, urban sustainability. Similar results were found for P3 (conscien-

tiousness) personality trait. However, it was found that P4 (emotional stability) had low 

degrees of correlation with awareness (0.16) and perception (0.12), while no significant 

correlation could be found with attitude. This striking finding suggests that the emotional 

stability trait of individuals has little or no relationship with their urban sustainability 

understanding. Finally, P5 (intellect) was found to have the highest correlation with 

Awareness (0.43), followed by perception (0.27) and attitude (0.26). From this, it can be 

further deduced that urban sustainability understanding of individuals increases with 

their intellectual capacity. 

The results also indicated that all personality types, except P4 (emotional stability), 

have considerable positive correlations with socio-psychological determinants of urban 

sustainability understanding. Moreover, only P5 (intellect) had significant predictive 

power on the awareness determinant. This is logical since abstract thinking could facilitate 

the process of both gaining and interpreting the knowledge. However, this points to the 

additional need that informative policies should be designed in such a way that requires 

less intellectual effort in order to attract the attention and adherence of most citizens [51]. 

Keeping in mind the high mean values of the P2 (agreeableness) (3.85) and P3 (conscien-

tiousness) (3.88) among respondents, the chance of successfully achieving urban sustain-

ability behavior seems promising. To sum up, it is seen that although urban sustainability 

understanding is correlated with personality types of individuals [52], it is, on the whole, 

not predicted by them. 
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6.2.2. Personality Traits and Behavior 

Contrary to determinants, personality traits of individuals were found to have higher 

correlations and more predictive power on urban sustainability behavior. 

The Behavior results showed that the strongest correlations exist with P2 (agreeable-

ness) (0.43), P3 (conscientiousness) (0.46), and P5 (intellect) (0.43). In line with the correla-

tion coefficients, standardized regression coefficients revealed that P2 (agreeableness) 

(0.085), P3 (conscientiousness) (0.131) and P5 (intellect) (0.084) had significant predictive 

power on urban sustainability behavior. Based on these findings, it is possible to say that 

sustainability behavior is closely associated with an agreeable nature, conscientious prac-

tice, and intellectual effort. Moreover, it could be claimed that corresponding policies and 

regulations have more chance of success if they specifically target these key characteristics 

of individuals. 

To conclude, it was observed in this research, but also elsewhere within the literature, 

that certain personality types have a close relationship with urban sustainability behavior 

[17,53–55]. This finding reveals the fact that political decisions as well as regulatory in-

struments need to take into consideration the differing personalities of the public. More-

over, it can be deduced that successful urban sustainability behavior could be achieved if 

these practices are adhered to. Finally, these political decisions and regulatory instru-

ments should be shaped to be synergistic with conscientious traits in the public and pro-

vide an adequate intellectual background. 

6.3. Socio-Demographics and Influencing Factors 

6.3.1. Socio-Demographics and Determinants and Behavior 

Age 

Age has very little negative correlation with awareness and understanding, yet it is 

a significant predictor of awareness and behavior. While age has negative association with 

awareness, meaning that the younger generation has better awareness about urban sus-

tainability, it has a positive relationship with behavior. It is therefore possible to conclude 

that although the younger generation is more aware of the sustainability as a result of 

having better access to digital informative channels [56,57], the formation of behavior and 

responsibility improves with the age of an individual [58,59]. In essence, this finding im-

plies that the older generation needs more informative interventions while specific atten-

tion should be given to behavior formation of the younger generation in Turkey. 

Gender 

Gender had significant correlation with all determinants and behavior, the strongest 

correlation occurring with awareness. On the other hand, gender had predictive power 

only on awareness and perception. While male respondents had greater awareness than 

females [43], female respondents scored better in perception than males [60]. Contrary to 

the findings of several studies reporting the association between gender and sustainable 

behavior [58,61], the results of this study did not indicate any significant relationship. That 

said, the findings of the current study did reveal that females need to have more access to 

informative activities and specific actions are required to increase their knowledge and 

awareness level. Moreover, since the impact of women on the purchasing habits of the 

household is considerable, their positive perceptions could be an advantage for sustaina-

bility practices of the family unit in Turkey. 

Education 

Education had the strongest correlation with awareness (0.44) and resulted in signif-

icant association with awareness alone. The relationship between awareness and educa-

tion echoes the findings of previous studies (for example, [43,62]) and is understandable 

considering the close relationship it holds also with gaining knowledge. On the other 

hand, the insignificant association of education with perception [60], attitude [63], and 
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behavior [64,65] is contrary to the findings within the literature. Therefore, it could be 

inferred that current educational content in Turkey is inadequate to improve urban sus-

tainability understanding and behavior. This includes better access to information tools, 

where the findings suggest that curricula of high schools and higher education should be 

improved and amended in order to enhance sustainability understanding and behavior. 

Occupation 

Considering the ANOVA test results along with the Tukey post-hoc test, it was found 

that statistically significant differences occurred among occupation types. The most no-

ticeable differences were housewives having a weaker degree of awareness than public 

servants and private sector employees. Likewise, private sector employees had higher at-

titude scores than housewives, unemployed people, and academics, thereby showing 

higher levels of awareness and perception. These differences may simply be the result of 

people in certain occupations simply not having much time to pay attention to sustaina-

bility issues, as suggested by Barau [66]. 

Income 

Income had moderate positive correlations with awareness and attitude, yet no ap-

parent correlation was found with behavior (see Table 7). On the other hand, there was 

no significant association between income and any of the determinants and behavior pre-

sented in Table 12. Although income has been found to be both positively [43,63,64] or 

negatively [60,67] associated with urban sustainability understanding and behavior 

within the literature, it is evident from the findings of this research that there is no signif-

icant association within the Turkish context. This emphasizes the context-sensitive nature 

of sustainability behavior. 

County of Residence 

The ANOVA test results showed that the county of residence resulted in a statisti-

cally significant difference for determinants and behavior. It was observed that counties 

which contain residents form lower socio-economic groups had higher levels of aware-

ness, perception, attitude, and behavior. For instance, Sariyer had lower awareness levels 

than Gaziosmanpasa (0.99) and Umraniye (0.95); Sisli had a lower perception score than 

Bagcilar (0.53); and finally, Kagithane (0.81), Sultanbeyli, and Gaziosmanpasa had better 

attitude scores than many other counties. Although income alone did not present any as-

sociation, socio-economic condition seems to have an impact on sustainability under-

standing and behavior. While better perception, attitude, and behavior in these areas can 

be as a result of being exposed to the adverse effects of unsustainable urbanization, in line 

with the work of Maiello et al. [68], the better awareness results were unexpected. The 

widespread use of social media in all socio-economic spheres of Turkey may have been 

influential here. 

Household Number 

While the household number (i.e., occupancy rate) was not significantly correlated 

with any of the determinants, it did have a moderately negative correlation with behavior. 

On the other hand, the household number was positively associated with perception 

(0.110). It was found that large families have better perceptions, which means that they 

care more about urban sustainability. Therefore, it is important to reach the large family 

units to encourage them to engage in improved behavior. Moreover, these families could 

provide an opportunity to build upon the positive perceptions about sustainability—i.e., 

to engage individuals in the wider population. This finding resonates with the findings of 

Waitt et al. [61], which stresses the importance of household number in successfully ad-

vancing urban sustainability. 
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Length of Residency in Istanbul 

Considering the length of residency, it was observed that positive correlations exist 

with attitude and behavior. However, no predictive power was found as a result of linear 

regression. As Rogers and Bragg [69] suggest, the length of residency is one of the major 

contributors to an individual forming a place attachment. Subsequently, this may also re-

sult in better urban sustainability understanding (and motivation), leading to responsible 

environmental behavior for people in Turkey. 

Political Orientation 

The ANOVA test results demonstrated that there were significant differences among 

different political orientations in relation to all determinants and behavior. However, per-

haps remarkably, religious [43] and apolitical people were found to have lower scores (on 

determinants and behavior) than left/socialists, social democrats, and Ataturkist people. 

This is in line with the findings of Drews and van den Bergh [63], who reported that re-

ligiosity and political orientation have a direct relationship with sustainability under-

standing and behavior, not least in a Turkey context. 

Residential Status 

According to t-test results, no significant differences were found when considering 

residential status. However, when applying standardized regression coefficients, it could 

be seen that residential status had a significant impact on awareness. Additionally, land-

lords were found to have greater awareness (0.127) than tenants. This is contrary to the 

findings of Kang [51]. It is reasonable to suggest that investing in the purchase of a house 

increases the awareness of individuals about the sustainability of the property—not least 

in terms of the cost to run the property. Therefore, it might be a good idea to promote 

urban sustainability with real estate advertisements since it is likely to be the best time for 

people to engage with the subject, i.e., people are likely to be open to the receipt of infor-

mation due to their financial investment.  

Size of House 

The size of house that people live in has a significant positive correlation with aware-

ness and attitude. Similarly for linear regression results, the size of house has a predictive 

power on attitude (0.90). While larger houses are mentioned within the literature as the 

cause of unsustainable behavior, as a result of increased resource consumption [67], it was 

found within this study to have a positive impact on the attitude of an individual towards 

urban sustainability. This could be related to the socio-economic conditions of the indi-

viduals, since a larger income (allied with a larger surplus income) also had a positive 

correlation with attitude. However, it is possible to deduce that physical living conditions 

of the individuals have a positive impact on attitudes of individuals. In other words, im-

provement therein can enhance an individual’s urban sustainability understanding and 

behavior. This should be carefully considered for urban planning policies in Turkey—not 

least when it comes to urban regeneration and sustainable retrofitting. Exemplar projects 

in terms of sustainability could make a step-change in this respect. 

6.3.2. Influencing Factors and Determinants and Behavior 

While the majority of the influencing factors have significant correlation with deter-

minants and behavior, their predictive power varies. Details for each influencing factors 

will be given in the following sub-sections. 

Awareness of Consequences 

Awareness of consequences has been shown within this research to have strong pos-

itive correlations with all the determinants and behavior. It was found to be one of the 

most powerful influencing factors. Regarding the regression coefficients, it was found to 

have strong impacts on awareness and attitude. As stated in norm-activation theory by 



Sustainability 2021, 13, 7711 29 of 40 
 

Schwartz and Howard [70], awareness of consequences leads to feeling of guilt. Moreover, 

it also appeals to the rational thinking of individuals. Therefore, making people aware of 

the consequences of unsustainable actions seems to have a huge impact on making them 

aware of urban sustainability, forming an appropriate attitude and behaving accordingly 

[14,44,47,57,71,72]. 

Habit 

While unsustainable habits resulted in weak correlations with determinants, they 

have a moderate correlation with behavior. However, no significant associations were 

found. Therefore, habits may require consideration in terms of specific behavior types to 

determine whether there are further associations. While unsustainable habits can be ac-

cepted as a threat for sustainable practices, they could also be seen as opportunities if they 

are turned (nudged) into sustainable ones [17,57,58,73]. In so doing, it is important to spec-

ify what types of urban behavior are related with habits of the people and how they can 

they be channeled into sustainable forms through incentives and interventions. 

Trust in Society 

Trust in society had a moderate positive correlation with behavior, while in terms of 

the regression coefficients, it was found that it has a negative association with attitude and 

a positive relationship with behavior. It was observed that having confidence and trust in 

the sustainability performance of the society that people live in could have a considerable 

positive impact on their sustainability behavior. It is important to improve the overall 

performance of society in terms of an individual sustainable behavior, but this requires a 

significant level of trust being placed upon individuals. That said, there will always be 

people who do not take their civic duties and social responsibilities seriously —these in-

dividuals will behave badly, whatever the status quo [64,74]. 

Social Appraisement 

Social appraisement (alongside trust in society) was found to be the other most influ-

ential factor due to its very high correlations with all determinants and behavior. Simi-

larly, it was found to have predictive power on awareness, attitude, and behavior. It can 

be argued that if people believe that behaving in a sustainable manner is good for their 

social identity and their social environment approves of this behavior, they perform well 

in terms of sustainable behavior [66,72]. Moreover, social appraisement increases the 

awareness of individuals by their interaction within the society and in so doing this helps 

the formation of highly positive attitudes [66,75]. Consequently, society as a whole should 

be convinced of the importance of sustainability and likewise should be encouraged to 

behave sustainably, modifying the existing (and sometimes entrenched) social norms. In 

other words, sustainable behavior should become a new norm for Turkish society to en-

sure the success of sustainability policies. For example, only 15 years ago, the UK made it 

illegal for anyone to smoke in an enclosed public place and within the workplace; this is 

now widely accepted as the new norm and has brought with it substantial health benefits 

to individuals. Perhaps zero-emission cars and car-free neighborhoods/cities will be the 

new norm of the future for sustainable urban areas—time will tell. 

National Identity 

National identity had positive correlations with determinants, especially attitude and 

behavior. According to standardized regression coefficients, national identity was found 

to have predictive power on attitude. As presented in Section 3.1, most of the respondents 

identify themselves as nationalist, followed by conservative democrats, thus demonstrat-

ing the importance of national identity. Therefore, announcing (national) macro-sustain-

ability strategies with emphasis on the national interest of Turkey could improve atti-

tudes, which in turn could encourage people to participate [51,76]. 
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World Mindedness 

The high correlation coefficients with all determinants and behavior, along with the 

predictive power on perception, attitude, and behavior, indicates that having a world-

minded approach is very important for achieving urban sustainability, understanding 

and behavior. It is therefore of the utmost importance to reference the international policy 

and practices of sustainability when making and announcing sustainability policies (and 

associated interventions). This echoes the work of Der-Karabetian et al. [77] who sug-

gested that the simple act of letting people know about what international standards exist 

(for sustainability) and how they manifest into expected sustainability actions can lead to 

a positive impact—the same is true for improving people’s urban sustainability under-

standing and behavior. 

Place Attachment 

While place attachment was found to have moderate positive correlations with de-

terminants and behavior, no significant association was found as a result of the regression 

analysis. Although it is stated to have positive impact on sustainable lifestyles within the 

literature [66,69], no significant impact was found in the Turkey context. That said, it 

might also imply that the sense of belonging to the area people live in is low in many 

places internationally. Therefore, by providing a better urban landscape, i.e., high-quality 

built environment with more urban greenery, it would not be inappropriate to assume 

there would be a stronger place attachment resulting in more sustainable behavior. 

Health and Safety Concerns 

Health and Safety concerns had a significant correlation only with attitude, while the 

regression analysis demonstrated a significant negative association with perception and a 

positive association with attitude. In other words it can be seen that people who are wor-

ried about their health and safety mostly hold unfavorable perceptions about urban sus-

tainability—this is a finding shared by Noonan et al. [78]. On the other hand, their atti-

tudes also seem to be influenced positively from this concern [74]. Therefore, it might be 

deduced that health and safety concerns could be beneficial to urban sustainability (ulti-

mately perhaps influencing behavior) as long as an attitude of self-preservation did not 

ensue. 

Willingness to Pay 

It was found that willingness to pay had strong positive correlations with urban sus-

tainability understanding, i.e., all three determinants, and behavior. Similarly, regression 

results illustrate that it had a positive impact on awareness, attitude, and behavior. Thus, 

the more people improve their sustainability understanding and behavior, the more they 

are ready to pay, and vice-versa [49,67]. Sustainability policies should therefore be pre-

sented in a way that attracts people’s attention and persuades them that it is necessary for 

the benefit of people and the planet to spend more in this arena. This requires the sustain-

ability benefits (to Turkish society as a whole) to be identified. For example, this highlights 

the need for those who have the money to invest in more sustainable technologies, such 

as electric cars, in order to reduce carbon emissions and other greenhouse gas and meet 

international targets. This could be accompanied by a reduction in road tax for those who 

adhere to the change and an increase in car tax for those who keep their older (more pol-

luting) vehicles. Likewise, sustainability grants, subsidies and loans would need to be 

brought in to help those who need it (i.e., those who are willing but unable to pay). 

Trust in Actors 

While trust in actors (such as public authorities, academics, NGOs) had a weak cor-

relation with perception, attitude, and behavior, the regression analysis showed it had a 

significant positive impact on attitude. Therefore, in order to improve the attitudes of in-
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dividuals and increase the success of policies, it is important that citizens should be con-

fident with and trust in the actors [74,79]. Transparency and the public communication 

can be key factors for public authorities in Turkey to gain the trust of individuals. 

Satisfaction with Built Environment 

Satisfaction with the built environment had a weak to moderate correlation with 

awareness, attitude, and behavior, yet no significant relationship was found as a result of 

the linear regression tests. Although it was reported in the literature to have an impact on 

sustainability behavior [46,80,81], this was not the case for the Turkey context. The com-

ments above made in relation to place attachment might therefore be echoed here. 

Availability of Public Facilities 

With very similar responses to satisfaction with the built environment, the availabil-

ity of public facilities was also found to have a weak to moderate correlation with aware-

ness, attitude, and behavior, and no significant association with the linear regression tests. 

However, this is contrary to what was previously reported in the literature, in which the 

availability of public facilities was highlighted as having an impact on the perceptions and 

behavior of individuals [46,74]. This could once again be related to the local context and 

conditions of the areas surveyed. 

Locus of Control 

The locus of control (defined as being determined by one’s own behavior—internal 

control—as opposed to outside forces such as other people or fate—external control) was 

found to have a significant correlation only with urban sustainability perception, and im-

portantly, not behavior, while the linear regression analysis showed it to have a significant 

association with perception and attitude. Within the literature, it is suggested that people 

who perceive themselves as having little or no control over the built environment (in 

which they live) tend to have a more negative sustainability perception [17,43,44,61,71]. 

In other words, it was expected that people living in Turkey would tend to behave more 

sustainability if they had an internal locus of control; however, this was not borne out 

strongly by the results.  

Trust in Science and Technology 

Trust in science and technology was found to have a strong correlation with all de-

terminants and behavior. Moreover, it had significant positive association with perception 

and attitude [63]. Therefore, it is possible to deduce that when people have confidence in 

science and technology to solve environmental problems, they have more positive per-

ceptions and attitudes. However, this confidence may result in reluctance to take actions 

and behave accordingly. Therefore, while technology should be utilized to improve the 

sustainability understanding of individuals, it is important to stress both its limits and the 

significance of individual practices towards the sustainability agenda. People should 

know also that technology only helps to improve sustainability as long as they collaborate; 

hence, its direct links with sustainable behavior cannot be ignored. 

Human Priority 

Having a human priority mindset holds negative correlations, especially with atti-

tude and behavior. On the other hand, no significant associations were found with any of 

the determinants and behavior. Therefore, it can be assumed to be beneficial to convince 

people about the importance and priority of nature and its balance with humanity [60,75]. 

Prosperity Perception 

Favoring personal prosperity over urban sustainability was found to be negatively 

correlated with attitude and behavior. On the other hand, it did not result in any predic-

tive power on any of the determinants and behavior. The strongest correlation was found 
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with attitude, which means that a person who prioritizes his/her own interests has 

strongly negative attitudes towards urban sustainability [63]. Keeping in mind the self-

centered nature of some people within society, it is therefore important to stress both the 

short- and long-term benefits (and prosperity) of making sustainable choices rather than 

the short-term impacts alone. 

Perception of Economic Growth 

Similar to prosperity, the perception of economic growth (in relation to urban sus-

tainability) was found to have strong negative correlations with attitude, alongside 

weaker negative correlations with awareness and behavior. Moreover, standardized re-

gression showed it to have a negative association with attitude. Therefore, it can be de-

duced that people who favor economic development generally hold negative attitudes 

towards sustainability [63]. In order to overcome this, the economic benefits of urban sus-

tainability need to be explicitly addressed in the relevant policies and interventions. 

Willingness to Sacrifice 

Willingness to sacrifice was found to have significant moderate correlations with all 

three determinants and behavior. Moreover, standardized regression coefficients showed 

that it had strong predictive power on awareness and perception. People who are not 

ready to forego certain actions associated with their patterns of living are therefore ex-

pected to have lower levels of awareness and perception, and accordingly, are not ex-

pected to perform well in terms of their behavior. Along with the other factors, it is im-

portant to encourage people to make sacrifices willingly, rather than reluctantly (by force) 

[61]. In order to persuade them, other positive perspectives and future benefits of creating 

sustainable urban areas should once again be emphasized. 

Ascription of Responsibility 

Although the ascription of responsibility was found to have a significant (weak) cor-

relation only with perception and a weak correlation with behavior, it was found to have 

strong predictive power on awareness, perception, and attitude [16,47,82]. However, un-

like other determinants, the impact of the ascription of responsibility was negative on 

awareness. This result means that although people who take responsibility may hold rel-

atively low awareness, they are likely to have better sustainability perceptions and atti-

tudes. 

6.3.3. Summary 

It can be concluded that sustainability understanding and behaviors have a very 

complex and context-sensitive relationships with a wide range of influencing factors. As 

stated in Topal et al. [35], this context-related nature of urban sustainability behavior re-

quires distinctive efforts with a flexible method to understand, which is implemented in 

this study. According to the findings, while socio-demographic variables were found to 

be mostly influential on the awareness and perception of individuals, other influencing 

factors had a considerable impact on all determinants (i.e., awareness, perception, and 

attitude) and behavior. Amongst the many influences, the most influential factors on de-

terminants of urban sustainability were identified to be education, age and gender, aware-

ness of consequences, social appraisement, world mindedness, willingness to pay, locus 

of control, trust in science and technology, willingness to sacrifice, and ascription of re-

sponsibility. On the other hand, for behavior, it was found that factors of age, habit, trust 

in society, social appraisement, world mindedness, and willingness to pay and trust in 

science and technology had the most significant associations. 
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6.4. Recommendations 

The findings of the study could have significant policy implications. By providing a 

systematic and organized approach, the framework has proved capable of evaluating the 

sustainability understanding and behavior in an urban context. 

The fundamental outcome of the research is that each of the determinants of urban 

sustainability understanding must be treated separately, and customized approaches 

should be developed in order to improve sustainability behavior. Moreover, political de-

cisions and corresponding regulative instruments must consider the impact of personality 

types within society and individual personality traits on their likely efficacy. Importantly, 

the wide range of different and distinct factors have intertwined effects (i.e., they are in-

terdependent in different and complex ways), meaning that all should be specifically iden-

tified and assessed diligently, both individually and in combination, via a holistic ap-

proach based on the local context and conditions. 

Regarding policy implications, those responsible for governance must treat each and 

every element of urban sustainability understanding and behavior as equally important. 

People’s awareness about sustainability should be targeted as a precursor for improving 

their perceptions and attitudes in relation to general and specific sustainability issues. It 

is of crucial importance to target the awareness of individuals by improving their 

knowledge via: (i) educational content in schools and universities, and (ii) advertisements 

and training opportunities with the help of institutional tools. Based on the findings of the 

impact of personality types on sustainability understanding and behavior, it is possible to 

deduce that the content of these efforts should not be intellectually demanding if they are 

to resonate with the public. However, subjects should be prepared conscientiously, and 

provided with necessary justifications, in order to result in positive behavioral outcomes. 

As noted within the literature, many variables are important in the prediction of ur-

ban sustainability awareness, perception, attitude, and behavior. However, particular sit-

uations need specific approaches. In the Turkish context studied herein, while females 

and older generations require more informative interventions, younger generations need 

encouragement to improve their behavior. Therefore, inclusive activities that target the 

youth have better chances of success if they result in practical outcomes such as: (i) public 

contests (or challenges), either in physical or digital world, and (ii) sustainability projects 

in high school and university curricula. Since people who are exposed to unsustainable 

outcomes and negative consequences in their living environment have better understand-

ing and behaviors, municipalities should clearly indicate the connections between these 

outcomes and unsustainable practices in order to direct people towards desired actions. 

In terms of the social environment at the micro- and macro-level, cultural codes, trust, 

social appraisement, and identity were found to be distinctive variables. In order to gain 

the trust of individuals, governmental actors have to provide transparent and inclusive 

policy-making procedures. With the help of district municipalities and digital tools, such 

as social media, participation of the public in decision-making processes about sustaina-

bility issues needs to be enabled. Similarly, up-to-date conditions and achievements can 

be shared to gain the trust about the ongoing practices. By doing so, individuals can be 

encouraged to participate in sustainable behaviors in their private spheres. Moreover, in 

order to improve trust in society, neighborhood-based sustainability activities organized 

by local authorities should be organized. With the help of these micro efforts, it would be 

possible to change the socio-cultural norms in favor of sustainability, which in turn could 

boost social appraisement mechanisms in relation to sustainability issues. It is of the ut-

most importance to provide an effort–reward system to support such micro social im-

provements. 
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7. Conclusions 

7.1. Key Findings 

The main aim of this research was to explore the urban sustainability understanding 

and behavior of the public. This study is unique since it has adapted a novel conceptual 

framework and applied it to the context and local conditions of Istanbul in Turkey. The 

influencing factors considered constitute a comprehensive list with an urban focus. Con-

trary to earlier research (which adopts either environmental or psychological approaches), 

this research has adopted a synthesized approach that puts urban sustainability at the 

very core. Overall, the conceptual framework proposed was found to be promising in 

terms of its ability to identify urban sustainability understanding and behavior, while also 

being able to cast light on the impact of a range of personality traits and influencing fac-

tors. The main findings of the research can be summarized as follows: 

 Determinants: the statistical analysis on the 535 responses to sets of detailed ques-

tions on urban sustainability showed that the average awareness score of respond-

ents was lower than perception and attitude scores. While respondents were found 

to be more aware of local sustainability issues than anticipated, they readily identi-

fied that educational opportunities needed improvement. Although sustainability 

was perceived as more of an environmental issue, respondents were able to distin-

guish between the importance of sustainability and the appropriateness of their be-

havior to advancing the cause of sustainability. Respondents were also found to hold 

positive attitudes in relation to taking responsibility for and contributing to urban 

sustainability. Bivariate analysis showed that although the correlations between 

awareness–perception and perception–attitude were broadly similar, the correlation 

between awareness–attitude was found to be stronger. Regarding the predictive 

power revealed by the multivariate linear regression analysis, awareness was found 

to impact upon both perception and attitude, yet there was no significant association 

between perception and attitude. 

 Behavior: the overall behavior scores of the respondents produced a promising mean 

value (3.63). Furthermore, the bivariate analysis showed strong correlations with 

both awareness and attitude. The multivariate linear regression analysis demon-

strated that all three determinants (awareness, perception, and attitude) had signifi-

cant predictive power on behavior. 

 Personality traits: the respondents as a whole were found to have both agreeable and 

conscientious natures. Surgency and intellect personality types were found to be 

highly correlated with awareness, while agreeableness and conscientiousness had 

strong correlations with awareness and perception. Similarly, behavior was found to 

have the strongest correlation with conscientiousness, closely followed by agreeable-

ness and intellect. Additionally, people who had more intellectual personality traits 

resulted in them having better (sustainability) awareness and behavior. Likewise, an 

agreeable and conscientious personality was found to have positive impacts on sus-

tainability behavior. 

 Influencing factors: it was noticeable that while the factors of awareness of conse-

quences, social appraisement, national identity, world mindedness, willingness to 

pay and trust in science and technology had the strongest correlations with the three 

determinants and behavior, having a human priority mindset and favoring personal 

prosperity resulted in strong negative correlations with attitude. Additionally, place 

attachment was strongly correlated with behavior. In terms of predictive associa-

tions, awareness of consequences, social appraisement, world mindedness, willing-

ness to pay, locus of control, trust in science and technology, willingness to sacrifice, 

and ascription of responsibility were observed to be the most influential factors on 

the determinants of awareness, perception, and attitude. Furthermore, attitude was 

the most easily predicted determinant by influencing factors. In terms of behavior, it 
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was found that habit, trust in society, social appraisement, world mindedness, will-

ingness to pay, and trust in science and technology had the most predictive power. 

 Socio-demographic factors: while males were more aware of urban sustainability, 

age was negatively correlated with awareness. Interestingly, education and income 

were positively correlated with all of the determinants, yet behavior had no correla-

tion with income and a positive correlation with education. In terms of occupation, 

housewives and unemployed people had weaker awareness and attitudes than those 

in other occupations. Moreover, people who live in socio-economically more de-

prived areas produced higher scores for the determinants and behavior. Similarly, 

both apolitical and religious people were found to have weaker urban sustainability 

understanding and behavior than Ataturkist, left/socialist, and social democrats. In 

terms of predictive power, older ages and being female were found to have negative 

impact on awareness. However, while age had a positive impact on behavior, being 

female had a positive impact on perception. Moreover, landlords were found to be 

more aware while inhabitants of bigger houses had better attitudes. 

7.2. Recommendations for Future Research 

As a result of this study, some potential avenues for future research on urban sus-

tainability understanding and behavior have been identified. These are: 

 The understanding and behavior of urban sustainability have been explored accord-

ing to the main determinants specified in the conceptual framework. However, there 

are several sub-determinants that could be considered for deeper investigation, such 

as knowledge, concern, value–belief, and personal norms [35]. Moreover, further in-

vestigation into the different urban sustainability behavior types (such as economic, 

environmental, and social urban sustainability behaviors) would provide valuable 

insights and a customized approach. 

 Although quantitative approaches provide ease, accuracy, and generalizability of 

analysis, it can be valuable to explore urban sustainability understanding and behav-

ior of individuals in qualitative ways. For instance, in-depth interviews, focus group 

discussions, or even observations, could provide alternative insights. 

 The scope of the current study was the macro-scale, which concentrates on the whole 

city. However, the conceptual framework could be applied to local contexts and at 

micro-scales, such as the district, county, or even neighborhood level. This would 

have the potential to enable local authorities to better identify local needs and prob-

lems. 

 There would be a benefit in conducting further intra- and international comparisons 

among urban areas in order to identify different urban characteristics and particular 

differences among various geographical regions and cultures. Therein, it would be 

interesting to see how developed and developing countries differ, and to interrogate 

those distinguishing characteristics that are most influential on urban sustainability 

behavior within each setting. 

 The proposed conceptual framework provides a flexible and adaptable option for 

different case study areas due to the wide range of influencing factors that interact 

with determinants and behavior. Although an extensive list of factors has been tested 

within this research, it is possible to customize the influencing factors for different 

regions. 
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Appendix A 

Appendix A.1. General Information 

The questionnaire starts with a wide range of socio-demographic questions. This 

helps to better understand the general characteristics, background information and rep-

resentativeness of the respondents within the study area. Moreover, it was necessary to 

capture this information in order to subsequently compare and contrast the effects of the 

demographic characteristics on urban sustainability understanding and behavior. Hence, 

the questions first looked to identify the most frequently asked characteristics within any 

questionnaire: age, gender, education level, occupation, and monthly income. Further-

more, since the study was conducted at a city scale, respondents were asked which county 

they lived in—this facilitated making comparisons between different regions. Household 

characteristics were also investigated through use of specific questions, such as: (i) num-

ber of people living in the household, (ii) residential status, and (iii) approximate size of 

home. These were followed by questions that identified the length of time resident in Is-

tanbul and probable (or likely) future residency. Finally, political orientations of individ-

uals were solicited. 

Appendix A.2. Sustainability Understanding 

Socio-psychological determinants of urban sustainability understanding were inves-

tigated using three sub-sections containing individual questions. All questions herein em-

ployed the standardized Likert type scale (see [83]). This section started with questions 

that assess the general ‘awareness’ of respondents of/to sustainability. As such, respond-

ents were asked to rate their knowledge about urban sustainability, sustainable behavior, 

and familiarity with different sustainability concept(s). In the second sub-section, the ‘per-

ceptions’ of individuals about urban sustainability and sustainable behavior were evalu-

ated. This sub-section consisted of four questions that ask about the respondent’s ap-

proach to urban sustainability and sustainable behavior, how they rate the importance of 

urban sustainability, and the appropriateness of their behavior in terms of sustainability. 

In the last sub-section, the ‘attitudes’ of the respondents were explored. Respondents were 

asked to rate five statements relating to: (i) environmental limits; (ii) (contributing to) the 

sustainable city; (iii) environmental responsibility, (iv) economic problems (related to un-

sustainable urbanization), and (v) sustainability laws and regulations. 

Appendix A.3. Sustainability Behavior 

In this section respondents were asked to rate (using a Likert scale) 18 statements 

which belong to the different core elements of sustainability of personal, social, environ-

mental, economic, governance, infrastructural, and technological aspects of sustainable 

behavior. This section started by assessing the individual efforts respondents took in re-
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spect to adopting sustainable behavior—in their personal area and also their social envi-

ronment. Following this, their social behaviors were evaluated by asking about their prac-

tices pertaining to social issues within their living areas. Their environmental behaviors 

were subsequently evaluated by identifying relevant topics, such as ‘repair, reuse, recy-

cle’, and green areas. For economic behavior, both resource efficiency and minimization 

behavior were assessed. Likewise, governance behaviors were determined by asking 

whether respondents participate in or are paying due obedience to related policies and 

regulations. Finally, the actions of individuals were evaluated in terms of both infrastruc-

tural and technological sustainability areas. 

Appendix A.4. Influencing Factors 

In this section, respondents were asked to rate (using the same Likert scale) 19 influ-

encing factors of urban sustainability understanding and behavior. These questions were 

again specified based upon the literature review performed by Topal et al. [31]. The influ-

encing factors were: awareness of consequences; habits; concerns for social appraisement, 

and for health and safety; trust in actors, society, and science and technology; national and 

global identities; place attachment; willingness to pay and sacrifice; prosperity, economy, 

and human priority perceptions; availability of public facilities; satisfaction with the built 

environment; locus of control; and ascription of responsibility. 

Appendix A.5. Personality Traits 

Five personality types, also specified according to findings from the literature search, 

were investigated here. The five major personality types adopted were [84]: surgency, 

agreeableness, conscientiousness, emotional stability, and intellect. Each group consisted 

of five statements to be rated in using a five-point Likert scale. 
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