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Highlights 

 We make a transition from the expert application of liveability indicators. 

 We test their applicability for neighbourhood liveability evaluation by residents. 

 Similarities in environmental preferences are found between citizens of Tartu and 

Tehran.  

 The neighbourhood liveability is influenced by attributes of residential neighbourhoods. 

 

Abstract 

Liveability is an important component of the sustainable urban environment, especially in 

residential neighbourhoods. This study presents a comparison in perceived liveability between 

residents living in two very different locations, Tehran, Iran and Tartu, Estonia, using a 
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questionnaire survey (n = 102). The image-questionnaire was used to measure residents’ 

response towards environmental factors and to examine the relationships between the attributes 

of residential neighbourhoods and perceived liveability. Statistical analyses were performed to 

analyze the data collected from the survey. The results showed that the neighbourhood liveability 

was positively influenced by proportion and scale of the spaces, amount of private green areas, 

street character, amount of public greenery, the variety of building form, the mix of buildings 

from different periods, perceived crowding and social density. The study demonstrated that 

residents can assess the factors and that the approach worked in two contrasting locations. The 

results also showed a great deal of similarity in preference, although this was not the main aim of 

the study. The approach has potential to be incorporated into participatory urban planning 

models. 

 

Keywords: Physical characteristics; Liveability; Neighbourhood; Residents’ preferences  

 

1. Introduction 

1.1. Liveability 

The concept of liveability is in part related to the environmental characteristics of a residential 

area from a human perspective. Liveability theory assumes that perceived quality of life is, to a 

large extent, dependent on objective qualities of the environments in which humans live 

(Antognelli & Vizzari, 2016; Wheeler, 2013; Hankins & Powers, 2009; van Kamp et al., 2003). 

Liveability is dependent on the affordances of a range of aspects of an area with respect to the 

needs and capacities of the residents living in the neighbourhood who should, therefore, be 

involved in its assessment. Norouzian-Maleki et al. (2015) have argued the importance of 

identifying environmental attributes and using these as criteria which could be applied by experts 

as indicators of liveability but these criteria ultimately need to be tested for validity with urban 

residents themselves.  

Dimensions of liveability operate at multiple interconnected spatial scales and functional forms 

(Andersson, 2006). Urban environments vary considerably in terms of the urban form, 

geographical and climatic conditions, types and amount of green elements, built form and use of 

materials, among others. Studies on residential liveability indicate that while various housing, 

neighbourhood and household characteristics determine the level of residential liveability, the 

impacts of these criteria as determinants of residential liveability tend to vary by housing types, 

land use mixes (Aurand, 2010; Song & Knaap, 2004), city block sizes, walkability (Brown et al., 

2009; Guo et al., 2017), control (Lynch, 1981), identity and cultural and religious traditions; such 

a complex range tends to indicate that case specific studies are required to determine residential 

liveability to guide public policies. They also vary according to the region’s social context 

(Balsas, 2004), political trends (Kaal, 2011; Teo, 2014), national lifestyles and the degree to 

which it is possible to live out of doors for much of the time. Therefore, while the main domains 

of the criteria as defined by experts may remain consistent, how these affect liveability as 

experienced by citizens of a particular city and what are the relative contributions made by each 

domain remain relatively unexplored. Lynch (1981) explained the intersection of human 
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purposeful activity and city form. He developed five “performance dimensions” and two “meta-

criteria”. The dimensions are: vitality, sense, fit, access, and control. Efficiency and justice are 

the two meta-criteria which operate on all the other five dimensions. Little research has been 

conducted in the area of liveability criteria and residents’ preferences across diverse cultures. 

Perceptions of the residential environment have a direct and independent effect on 

neighbourhood liveability.  

In order to support liveable neighbourhoods, people’s subjective perception and interpretation of 

their own residential environments should be investigated. Previous research has addressed 

people’s perceptions of the quality of their environment in general (Bruch & Mare, 2006; Oku & 

Fukamachi, 2006; Ribe, 2005). Chon (2004) highlighted the fact that users can be asked for their 

degree of preference for the elements that comprise the environment in different districts of their 

cities. Residential preferences and choices have been approached in a non-dynamic fashion yet 

preferences regarding the residential environment change over time (Schwanen & Mokhtarian, 

2004). Visual preference is often the main focus, with less weight given to senses other than 

sight (sound, smell, touch). Visual preference, a commonly studied attribute (Daniel, 2001; 

Dramstad et al., 2006; Fry et al., 2009; Lothian, 1999), refers to the degree to which an 

individual likes or dislikes the visual appearance of one place compared to another and may 

involved many interacting variables. A comprehensive environmental assessment allows 

perceptions at individual and community scales to be analyzed and processed as part of 

comparative information (Cooper et al., 2013; Jessel, 2006; Sullivan & Lovell, 2006).  

1.2. Environmental preference 

The major factors affecting environmental preference are: 1) physical features - the variation of 

aspects like the form, height and width of buildings or streets; 2) vegetation and other biological 

components of the environment such as the presence of trees of different character or species; 

and 3) the human interest factor - how the environment affects people (Cheng, 2007). In other 

words, people show different preferences for certain phenomena present in the environment. The 

aim of phenomenology is to clarify human situations, events, meanings, and experiences as they 

are known in everyday life but typically unnoticed beneath the level of conscious awareness 

(Relph, 1996; Seamon, 2000). Therefore, environmental preference is the joint effect of specific 

features of the environmment interacting with relevant psychological (perceptual, cognitive and 

emotional) processes in the human observer (Brown & Daniel, 1987; Zube, 1974).  

Environmental preference research has generally concentrated on natural or rural environments 

(Ode & Miller, 2011) and there is much less research on urban environmental preferences. 

Methodologically, photographs have traditionally dominated preference studies; with the advent 

of photo-manipulation software it has become routine to modify photographs to obtain 

experimental control of specific variables. It is also possible to obtain significant outcomes even 

if the differences between the environmental stimuli are small, for example when a simulated 

environment is used to study the effect of changing a specific element while keeping everything 

else constant. The validity of using different simulation techniques for environmental research 

has been widely discussed (Mahdjoubi and Wiltshire, 2001; Palmer & Hoffman, 2001; Pitt & 

Nassauer, 1992; Rohrmann & Bishop, 2002; Stamps, 2007). Computer-based environmental 
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simulations are preferred by many researchers (Reips, 2002). Several studies have also 

confirmed a concordance in assessment between photographs and other types of image such as 

computer generated 3D models (Sevenant & Antrop, 2011). Ode et al. (2009) revealed that 

visualizations (by computer or hand drawn sketches) could be seen as advantageous compared to 

the traditional use of photographs. Visualization enables absolute control over scene content (for 

instance excluding features that could be familiar or have a cultural significance to a particular 

group and keeping lighting and ground texture constant across scenes). It is important to keep the 

scenes reasonably realistic and close to something that the respondents can relate to.  

Several methods have been proposed to measure preferences for urban spaces. The expert 

paradigm assumes that professionals can analyze environments and translate physical elements 

into a descriptive assessment of environmental preference (Borst et al., 2008; Herzog, 1992; 

Lindal & Hartig, 2015). The psychophysical paradigm holds that the environment is a source of 

stimuli that elicits a human aesthetic response. The psychological paradigm assumes that 

environmental quality is constructed in the human mind from visual information gathering. This 

approach emphasizes the cognitive and affective reactions elicited by environments (Daniel & 

Vining, 1983; Maulan et al., 2006). The experiential paradigm focuses on the experience or 

phenomenon of human environment interaction (Golledge, 1997). Experiential research assumes 

that aesthetic quality comes from both environments themselves and also from the meaning that 

people attach to them (Dzhambov & Dimitrova, 2015). An individual’s response to his/her 

environment consists of three components: the physiological response, an affective 

appraisal/emotional reaction, and a behaviour change, with the aesthetic response occuring at the 

intersection of the three (Nasar, 1997).  

The effects of cultural differences have been considered to be an important factor in 

environmental preference (Herzog et al., 2000; Wong & Domroes, 2005; Kaymaz, 2012). Knox 

and Marston (2003) have pointed out that different cultural identities influence the ways in which 

people experience and understand their environemnts. Cultural influence in people’s preference 

is likely to appear in specific environments that contain certain cultural meanings (Hull & 

Reveli, 1989). People may live in very different social structures which can be reflected in house 

design and urban patterns. For example, individualism in some western countries has led to small 

family sizes and numerous households for small nuclear families, single-parent families and 

widowed older people while in other cultures multiple generations and extended families may 

inhabit a single residential compound. Houses may be open to the street, with windows looking 

outwards, or streets may be dominated by inward-looking houses with high windowless walls 

and stout doors. 

1.3. Study objectives 

The objective for the study reported here was to make a transition from the expert application of 

selected indicators obtained from previous research (Norouzian-Maleki et al., 2015) and to test 

their applicability for neighbourhood liveability evaluation by residents of two cities in two 

countries with widely contrasting environmental and cultural conditions. It was hypothesised that 

while the domains of the criteria may remain effective, the preferences for different ranges of 

values within each domain would be different, reflecting the variation between the two settings. 
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Using two places with strong contrast should be an effective way of testing the scales of 

variation. The research questions is therefore: is it possible to develop a reliable model for 

assessing neighbourhood liveability that works regardless of urban conditions and cultural 

context?  

2. Methodology 

2.1. Case study selection 

We examined the environmental preference of residents from two different countries, Iran and 

Estonia, which were chosen for their contrasts in climate, urban density, built form and quantity 

of urban green areas well as their cultural conditions. Tehran, the capital of Iran, is a large city in 

a semi-desert Middle-Eastern country with a hot dry summer and mild winter (Nasrollahi, 2009). 

The population density of Tehran is 11,596 persons per km². It is a muslim country with strong 

cultural traditions embedded in its urban form and fabric, although with more recent modern 

trends in architecture and traffic-filled roads significantly affecting the city. Tartu is a small city 

in a northern European country with mild, moist summers and cold snowy winters. The 

population density of Tartu is around 2,492 people per km². It has built form from several eras 

including an 18th century town centre, 19th and early 20th century low-density wooden housing, 

Soviet era multi-story blocks of flats and more modern apartment buildings (PHC, 2011). It is 

also a very green city both in terms of public green areas and private gardens.  

The approach adopted in the research was to apply liveability criteria based on the framework 

developed by Norouzian-Maleki et al. (2015) by testing them on residents in the two cities. 

These criteria can play a role in the evaluation of liveability and at the same time have significant 

practical implications for urban planning. In the previous work, a Delphi study was used to 

explore experts’ opinions about the factors or criteria affecting liveability in the two case study 

areas, thus making the basis for evaluating liveability more operational when measuring it 

together with assessments by residents.  

2.2. Experimental design 

We chosen a design which presented survey respondents with a series of urban views containing 

ranges of different environment parameters conforming to the criteria from the Norouzian-

Maleki et al. (2015) expert study cited above. A paper-based survey was used to record 

participants’ responses. Participants selected their preferred image from sets of sketches; they 

had no previous experience of the views depicted, which were not specifically associated with 

either city, so that clearer comparison could be made.  

Sketches of urban scenes were prepared in an effort to represent places as they might be 

experienced by residents. Seven criteria were tested and variations of each scene were prepared, 

33 sketches in total. The neighbourhood descriptors included: proportion and scale of urban 

spaces, amount of private (but visible) green areas, street character, amount of public greenery, 

variety of building form, mix of buildings from different periods and number of people using the 

public space. The original sketches produced using ink and colour wash were digitized at a high 

resolution to ensure clear, sharp images when printed. 
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The review of the literature on observer-based visual impact assessment methods (Feimer et al., 

1981; Smardon, 2016) revealed considerable variation in three facets which need to be addressed 

in an experimental design: (1) the descriptive environmental attributes which serve as the basis 

of ratings; (2) the rating procedure adopted, including instructions for attending to the 

environmental representation and recording responses; and (3) the form of simulation employed 

to depict changes in the neighbourhood. We took these aspects into account when developing the 

questionnaire. In our study we presented the images in a consistent way with clear differences 

between the variants in each set; the rating was a simple ranking of all options from most to least 

preferred; and the simulation sketch style was such that it could not be mistaken for reality and 

did not contain extraneous information so that control over the variables was absolute. In order to 

extract quantitative data about the variability of the factors across the images in each set, for 

example the amount of vegetation depicted as a proportion of the scene, each picture was 

overlaid with a 200-cell grid and the number of grid cells containing each of the descriptors of 

physical characteristics were counted and expressed as a percentage of the total number of cells 

for each picture. 

2.3. Response Format  

Preference was measured using a comparison in which residents evaluated a group of scenes 

based on a standard value and expressed their ranked preference in terms of how relatively 

liveable they considered each scene to be. The magnitude estimation approach can be a very 

powerful way of measuring scenic quality (Brunson & Shelby, 1992; Palmer, 2004; Zube, 1974). 

However, this requires scenes to be sorted and manipulated on a large response board. Key 

revisions to the method adopted here were: (1) the use of two groups of participants, from 

different countries; (2) the use of colour pictures; and (3) the use of an additional pilot study to 

refine the attributes before adopting the final full-scale study. Pilot testing also helped to ensure 

that the survey was comprehensible and that it did not take too long to complete. 

An English language version of the questionnaire was first prepared and explanations were given 

by the surveyors in the residents’ language. However, Persian and Estonian translations were 

also available to respondents. In total 204 respondents (102 Tehran residents and 102 Tartu 

residents) participated in the study. The selection of the respondents was based on the stratified 

systematic sampling method (Barnett, 2002; Irga et al., 2017; Jiboye, 2014). Relatively more of 

the participants were female than were male. Stamps (1996) indicated that 40 respondents and 20 

pictures would be required for a satisfactory effect size of 0.01 at α=0.05, so, the sample size in 

this study, which had 204 respondents and 33 pictures (Figs. 1-7) can be considered to be 

somewhat above this minimum. The respondents from each country were asked to rank the 

pictures from the most to the least preferred, thus establishing an ordinal scale of preferences that 

measured differences among the simulated scenes, as indicated by analysis of variance tests. 

2.4. Data collection and analysis procedure 

This research was mainly based upon Europeans and Asians. The participants were selected from 

three lower-density neighbourhoods in each of the two cities, Tehran (Iran) and Tartu (Estonia). 

These subjects were usually educated urban residents. Spatially, the structural layout consisted of 
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three- or four-storey houses within regular roads including cul-de-sacs. Instructions were 

supplied for each section. Each scene for each question was shown separately in order to reduce 

the chance of interrelationships between picture ratings. The preference question was the easiest 

question for residents to answer and was related to the level of perceived liveability.  

The data from the questionnaire were analysed using the SPSS version 22.0 for Windows. Since 

the research used responses instead of persons as units of analysis, the alpha level of 0.05 was 

adopted to reduce the chance of making type I error (Larson & Delespaul, 1992). Analysis of 

variance (ANOVA) was used to compare the differences between different respondent groups. 

Such specific differences are not revealed solely through correlation analysis (Kaplan and 

Herbert, 1987; Yu, 1995). Homogeneity of variance was checked using a Levene’s test. 

Cronbach’s alpha test was carried out in order to calculate the lower bound for the true reliability 

of the survey (a function of the number of test items and the mean inter-correlation among the 

items). The alpha of these constructs ranges from 0.89 to 0.95, indicating a good level of 

reliability. 

3. Results 

The results are presented according to the order of the questions in the survey. There are clearly 

differences among the two country’s respondents; however, the Pearson correlations indicate that 

there is also substantial overall agreement in the relative value of the scenes. We also show the 

images used in the questionnaire in order to provide context when interpetating the results. 

Owing to the sample size the comparison uses all respondents together; no breakdown by e.g. 

age or gender was undertaken. 

3.1. Effect of proportion and scale of the street space  

The participants rated six models of environments on criteria of proportion, scale and degree of 

enclosure. Environments varied in aspect ratio (width/height) but had the same horizontal scale. 

Figure 1 shows the views used for this question. 

Fig. 1 about here 

A summary of the finding for this variable is shown in Table 1. Tartu respondents mainly 

preferred images A2 (Mean= 0.28), and A3 (Mean= 0.22), and to some extent A4 (Mean= 0.12), 

which show the low or medium rise buildings in the 1:1 or 1:1.5 proportion typical of much of 

Tartu but they did not prefer A1, the 2:1 proportion (where the houses are single storey – not 

common in Estonia) nor A5 or A6 (which show higher buildings, more redolent of the Soviet era 

housing). 

The Tehran respondents gave somewhat similar but slightly different scores: the highest 

preference was for A3 (M= 0.50), followed by A2 (M= 0.26) and A4 (M= 0.10) while the lowest 

scores belonged to A6, A1 and A5. The main preference for spaces with ratio 1:1.5 was stronger 

than in Tartu and the preferences here reflect more the typical situation in Tehran. 

A Mann–Whitney U test was used to compare the results for the two groups. Differences 

between groups were found statistically significant at p < 0.05. There were statistically 
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significant differences between the Tartu and Tehran residents and their ratings of several 

scenes: “A1- Proportion 2:1” (U = 915.00, Z = -2.596, p = .009), “A3- Proportion 1:1.5”, (U = 

937.50, Z = -2.495, p = .013), “A5- Proportion 1:2.5” (U = 1017.00, Z = -2.521, p = .012), and 

“A6- Proportion 1:3” (U = 875.00, Z = -3.015, p = .003). 

Table 1 about here 

3.2. Effect of vegetation on private property within a scene 

Respondents were shown six images of different proportions of vegetation within the private 

territory of a house. Table 2 shows the distribution of the scores for each scene. According to the 

Tartu respondents, scene B6 which shows the house set amongs tall trees and shrubs scored the 

highest (Mean = 0.30) followed by scene B4 (Mean = 0.22) and B3 (Mean = 0.16) with lower 

proportions of green. Scene B1 (Mean = -0.78), scene B2 (Mean = 0.02) and scene B5 (Mean = 

0.08) received the lowest scores respectively. Why B5 scored lower is a mystery as it is quite 

similar to B6. 

For the Tehran respondents, scene B6 was also ranked first followed by B5 (M = 0.26), B4 (M = 

0.14), B3 (M = 0.08) , B2 (M = -0.20) and B1 (M = -0.64) - on other words in descending order 

or amount of greenery. 

Fig. 2 about here 

The ratings clearly show that the greatest preferences were for scene B6 with the greatest amount 

of greenery by both groups of residents, then the preferences reduced in generally descending 

order. The Mann-Whitney U Test shows that the differences in preferences between the two 

groups of respondents are only significant for the scenes B2 (U = 980.00, Z = −3.432, p = .001) 

and B5 (U = 1025.00, Z = -2.384, p = .017) where the Tartu ranking order was different.  

Table 2 about here 

Preference was therefore highest for images of which more than 40% of the scene is covered 

with vegetation, especially taller trees. When less than 10% is covered by vegetation it is least 

preferred. It appears that respondents in both cities perceived that vegetation in the foreground 

scene contributes significantly to their liveability. This reflects the general current situation in 

Tartu which is a green city but perhaps reflects more what people would like to see in Tehran 

which is a lot less green. 

3.3. Effect of street scale and character 

A set of sketches showing different street configurations – width, degree of pedestrianisation 

versus cars and different amounts of street trees. The mean preference value for each scene is 

shown in Table 3 for each of the two countries. Both sets of respondents preferred a six-lane 

boulevard with on-street parallel parking and three parallel lines of tall street trees (variant C6). 

According to the Tartu respondents, preferences were quite varied; the most preferred scene 

stood out as C6 (mean value of 0.44). C3, with several lanes of traffic and no median (mean of -
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0.32) and C5 with a wide median (mean of -0.18) received the lowest scores, whereas C1, 

pedestrianized, received approximately the same score as C4 with fewer lanes than C3 but these 

were smaller degrees of preference when compared with the overall strong preference for C6. 

Fig. 3 about here 

Tehran respondents also perceived C6 to be the most preferred environment, slightly more so 

than for the Tartu respondents (mean value of 0.46) followed by C4 (mean of 0.32) and C5 

(mean of 0.14) – these mostly similar but either narrower or with less parking than C6. On the 

other end of the range, C3 (mean of -0.42) and C1 (mean of -0.36) were identified as the two 

least preferred environments, the same as for Tartu, although more strongly so (Table 3).  

The results of the Mann–Whitney U Test show statistically significant differences for the scenes 

C4 (U = 984.50, Z = -2.091, p = .037), C5 (U = 895.50, Z = -3.237, p = .001) and C1 (U = 

797.00, Z = −3.847, p < .001), the Tartu residents being more likely to assess this environment as 

preferred. 

Table 3 about here 

The findings show that people have a certain tolerance for traffic congestion. A six-lane 

boulevard with on-street parallel parking therefore appears to generate the highest preferences. 

Although the images improve the visual appearance of the neighbourhood environment by 

including several rows of trees they are not high-priority when choosing where to live compared 

with some other factors. Some of the responses, preferring e.g. Option C1 suggest that traffic can 

diminish the overall appearance of the street for some people. Worsening traffic congestion has 

negative effects on the neighbourhood liveability. Traffic congestion not only increases air and 

noise pollution but also increases the hazards of crossing the streets by pedestrians. 

3.4. Effect of public greenery and vegetation  

Vegetation has been widely recognized as an efficacious factor in the neighbourhood liveability. 

This variable considers green elements in the public space as opposed to the private space in 

Variable 2. Four alternatives were offered (Figure 4). Table 4 shows the mean differences in 

scoring between the two respondent groups. The most striking observation is that for the scene 

D1, both Tartu and Tehran respondents gave similar preference scores. 

Fig. 4 about here 

The highest preferences by Tartu respondents were given to scene D3 (M = 0.54) followed by 

D2 (M = 0.20) – both with considerable amounts of greenery, while the lowest ratings are given 

scene D1 (M = -0.66) with no public greenery and also D4 (M = -0.08) with the greatest amount. 

The findings showed that if vegetation occupies a proportionally large sector of the scene, it may 

have a somewhat negative effect on environmental preference ratings. According to the Tehran 

respondents, D4 (mean of 0.42) and D3 (mean of 0.30) were most preferred – the greenest scenes 

of all. D1 (mean of -0.74) and D2 (mean of 0.02) received the lowest scores – a clearer picture of 

descending order of preference.  
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According to the Mann-Whitney U test, for 3 out of the 4 scenes there is a significant difference 

in the mean score between two groups; D2 (U = 1030.00, Z = -2.101, p = .036), D3 (U = 950.00, 

Z = -2.419, p = .016) and D4 (U = 819.50, Z = −3.174, p = .002). The results show that a 

majority of both residents wanted more greenery in their own residential environments, although 

preference declines after the amount of public greenery exceeds a certain point (40.00% and 

more) for the Tartu respondents. 

Table 4 about here 

3.5. Effect of building form  

Man-made structures are considered as one of the main determinants of environmental 

preference level. Four alternatives of building form were presented to the respondents. These all 

tend to have some contemporary architectural features but show differences in spatial articulation 

and overall proportion (Figure 5). The results are summarised in Table 5. 

The preferences of Tartu respondents was for scene E4 (mean of 0.66), which indicates that 

residents perceived this scene as the most preferred environment. The next most preferred option 

with a mean score of 0.20 is scene E3 followed by E1 (mean of -0.52) and E2 (mean of -0.34) as 

the least preferred environments for residents. E4 shows a lower rise area with a larger public 

space and a big tree, which may account for the preference. E3 also has less dominating 

buildings while E2 has the biggest most dominating buildings of the four options. E4 is possibly 

most like a Tartu scene and so is most familiar to those respondents. 

Fig. 5 about here 

The Tehran respondents also perceived scene E4 to be the most preferred environment (mean of 

0.30) followed by E3 (mean of 0.26) and E2 (mean of 0.04). Scene E1 (mean of -0.60) was 

identified as the least preferred environment.  

The results of the Mann-Whitney U Test show statistically significant differences for the scenes 

E4 (U = 899.00, Z = -2.743, p = .006) and E2 (U = 878.50, Z = -2.903, p = .004) between Tartu 

and Tehran.  

Table 5 about here 

When considered the scenes received the highest scores, it was seen that their common 

characteristics were their form diversity, which prevented monotony and caused them to be 

harmoniously more elaborated and attractive. The results showed that there is a positive 

relationship between harmony and scene score. However, there is also a large tree in scene E4 

which could also have added to the effect. Indeed, natural elements are almost reported to be 

more attractive than environments containing man-made structures.  

3.6. Effect of contribution of buildings of different periods  
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Respondents were offered three options for scenes with ranges of buildings in styles clearly of 

different historical eras (Figure 6). None are specifically of Tartu or Tehran, being rather 

anonymous to avoid clear cultural preferences.  

Interestingly, one of the few major differences between the two groups concerned their 

preference this variable as summarized in Table 6. From the Tehran respondents’ viewpoint, the 

scene F2 (mean of 0.26) was most preferred. Scenes F3 (mean of -0.16) and F1 (mean of -0.10) 

received very similar low scores. Tartu respondents perceive F1 (mean of 0.22) to be the most 

preferred environment followed by F3 (mean of 0.14) and then F2 (mean of -0.36). It seems that 

the residents of Tehran were more attracted to mixed modern and traditional buildings than the 

residents of Tartu were, although it may be the spatial quality that affected Tartu preferences, 

since this scale are perhaps more identifiable to residents of Tartu.  

Fig. 6 about here 

The results of the Mann–Whitney U Test show statistically significant difference for the scene 

F2 (U = 972.50, Z = -2.031, p = .042). Also, there were a significant difference in preferences for 

the scenes F1 and F3 between two groups, at the level of significance 0.05 (Table 6).  

Table 6 about here 

3.7. Effect of number of people using the public space 

Respondents rated scenes on the criterion of crowding for social densities of environments. They 

were presented with four images of the same scene – a large modern development with outdoor 

space occupied by different numbers of people (Figure 7). Social density, the number of people 

using the public space, ranged from 1.5 to 6 m2/person.  

The Tartu respondents preferred G1 (mean of 0.48) and G2 (mean of 0.26) with the lowest 

preferences for G4 (mean of -0.90) and G3 (mean of 0.16). For the Tehran residents, scene G2 

was most preferred (mean of 0.34) followed by G3 (mean of 0.18), G1 (mean of 0.04) and G4 

(mean of -0.56).  

Fig. 7 about here 

The ranking show that the lowest scores were given to scene G4 by both groups of residents. It is 

suggested that the higher social density environment was rated as being more crowded and 

potentially less comfortable than the lower social density space. These differences in preferences 

are significant for the scenes G4 (U = 937.50, Z = −2.986, p = .003) and G1 (U = 899.00, Z = -

2.622, p = .009) (Table 7). Tartu respondents mainly preferred the scenes with lower social 

density – reflecting their experience of a small city with much less crowding in general, 

compared to Tehran respondents being more used to busier public spaces. 

Table 7 about here 
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4. Discussion 

Over recent decades there has been increasing interest in assessing environmental quality and 

sustainability of residential neighbourhoods. In order to understand the importance of different 

variables, investigating how people react to different characteristics of the environment is 

required. Environmental assessment studies concentrate on evaluating the physical 

characteristics and social life of a place on a perceptual basis within a functional relationship. 

The preference study reported here has tried to determine not only what people do and do not 

prefer, but also to understand the perceptual patterns that derive from their experiences 

associated with preferences. Physical characteristics were altered using simulations for the 

assessment. The preceding analysis has shown that there were some clear patterns of preference 

emerging from the image ratings and that significant differences were visible between the two 

respondent groups in certain cases more than others.  

Preference ratings has been shown to vary by cultural background and long-term environmental 

experience (Gentin, 2011). This cross-cultural study was initiated in order to investigate whether 

respondents of different nationalities were likely to prefer similar or different attributes of places 

in terms of liveability as a means of testing the universality of the criteria determined previously 

(Norouzian-Maleki et al., 2015). Examination of the mean preference rankings indicates 

substantial variation between the rankings of respondents in both countries for some variables 

more than others while at the same time the most preferred scenes tended to be the same (except 

in one instance). The most preferred scenes are favoured for a wide variety of reasons according 

to the participants’ grouping, cutting across many categories describing the residential 

environment. Generally, the results of this limited survey show that despite cultural differences, 

people seem to have similar preferences for specific environments. A multinational evaluation of 

such scenes would help to understand cross-cultural variation in ideal or preferred environments, 

as well as undesirable environments much more thoroughly. The results showed a relationship 

between the neighbourhood liveability and the physical components of proportion, amount of 

greenery and vegetation, street character, buildings form, and amount of street use.  

The overall pattern of these ratings can be seen in Figure 8, which plots the mean preferences for 

each of the two countries for each of the variables. There are some stand out positive preference 

patterns but also the least preferred options are often more significant, such as when a space is 

too crowded, when there is no greenery at all in either private or public spaces or the building 

form is to massed and dominating. 

What do these results mean for planning and design? The results suggested that neighbourhood 

liveability can be affected by the proportion and scale of the spaces with the overall proportions 

of 1:1 and 1:1.5 width to height ratios found to be the most preferred. This result could be used 

when developing building codes to ensure that the feeling of scale, proportion and enclosure are 

kept in balance. It is already the case in some places that the building height proportionate to 

street width (Mills, 2008; Schulte et al., 2015) is a factor in planning and this could be extended. 

Planners in hotter climates such as Tehran might, however, consider the shading cast by taller 

buildings (not considered here) as something else to add in this ratio calculation. 
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Significant amounts of greenery (40% plus) in both public and private spaces stood out in both 

locations as being as a good indicator of the relative level of liveability found in a 

neighbourhood. The level of naturalness of neighbourhood green spaces serves as an important 

component for promoting the psychological well-being of residents (Marselle et al., 2016).  

The variability in the environmental preferences of the respondents assessing scenes of 

neighbourhoods affected by private greenery was significantly influenced by the presence of 

trees and shrubs in the depicted scenes, as well as public greenery and vegetation. In Tartu there 

is plenty of green space and vegetation in residential neighbourhoods, while in Tehran there is 

not so much, so it is interesting that while this result may have been expected in Tartu it would 

not be so in Tehran. Private gardens around houses in Estonia are also more common. This result 

is in accordance with other studies (White et al., 2013; Ambrey & Fleming, 2014). 

Reduced vehicle prominence produces more preferred urban environments although the results 

for the street character and the mix of traffic and predestrians were the least predictable or 

comparable. Tartu respondents ranked the less-busy street more highly while the Tehran 

respondents preferred (or perhaps tolerated) busier streets. This may reflect the fact that 

generally, apart from in summer, there is less street life in Tartu than in Tehran and that traffic is 

commonly lighter but also that Tehran is a denser city overall, traffic is rather dense and that 

people are more comfortable in a busy neighbourhood. However, some significant differences 

were found between groups, so the results are not so clear-cut as for other variables. 

We investigated whether the form of the buildings influenced impressions of liveability. The 

results could have been affected by the presence of a large tree in the most preferred scene so 

that it may not have been the architecture but the sense of green which affected this. Yu (1995) 

also reported that environments containing natural environments are inevitably more scenic than 

man-made structures. Thus there is some doubt about the validity of this result and the 

experiment would need to be more carefully devised if repeated. The contribution made by 

buildings of different periods was found to influence neighbourhood liveability significantly and 

positively. All three contribution of buildings of different periods scenes were significantly 

different. Well-maintained modern buildings were more preferred than mixes of old and new and 

this was particularly true for mixed buildings with visually rich and highly articulated facades. 

The perceived crowding and variation in social density (1.5 m2 per person vs. 6 m2 per person) 

showed some interesting differences. The results showed that a residential environment with a 

low level of density is more likely to be preferred over a residential environment with high 

density. There is a mix of land uses and densities that would optimize the preferences of both 

groups of residents. 

Fig. 8 about here 

Analysis of residents’ grouping of these preferred scenes provides insights into their overall 

perceptions of neighbourhoods. The findings suggest that the feeling of liveability associated 

with a place can be predicted to some extent by how they perceive the physical environment. The 

use of sketch visualisations has been found by other researchers to work well as a substitute for 
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photographs and as a good medium to increase people’s awareness and willingness to engage in 

relation to setting change processes (Fry et al., 2009; Miller, 2009; Smardon, 2016). The control 

of variables used in our study has generally worked well and the sketches contain measurable 

attributes. Socio/cultural differences tend to affect the influence of man-made structures on 

environmental preference. Some findings seem to propose that environmental perception and 

preference vary from culture to culture. Indeed, cultural belief systems shape individuals’ 

perceptions and responses to environmental preferences. Zube and Pitt (1981) suggested that 

there is reason to believe that different value systems may prevail across culture. Specific cross-

cultural studies have examined differences and similarities in the areas of environmental 

perception and predictors of environmental behaviours. These have included examinations of 

psychological distance (Carmi & Arnon, 2014; Gifford et al., 2009; Milfont & Schultz, 2016), 

values (De Groot & Steg, 2007; Boer & Fischer, 2013), normative social influence (Smith et al., 

2012), and emotions (Onwezen et al., 2014). More research examining human–environment 

interactions is thus needed to pay close attention to cultural aspects. Similarities are also found 

between different cultural groups. Similarities in environmental preferences between citizens of 

Tartu and Tehran were not negligible and it seems that many environmental preferences may be 

more common across cultures than previously thought.  

Physical appearance plays a significant role in people’s preference for a place and use of the 

place. Also, liking a place is associated with its social and emotional affordances (Clark & 

Uzzell, 2006; Norouzian-Maleki et al., 2015). Obviously, designers can provide a greener and 

less congested street for their residents. They are trying to make neighbourhood spaces less 

dominated by cars. The proportion and scale of the space, street character, amounts of public and 

private greenery, and density of people using a space are the characteristics to be considered 

related to neighbourhood liveability.  

5. Conclusion 

The research question in this study was: is it possible to develop a reliable model for assessing 

neighbourhood liveability that works regardless of urban conditions and cultural context? From 

the results and statistical analysis we can see that it does appear to be possible – there was good 

reliability and every possibility that with further studies in a larger number of different urban 

neighbourhoods this could be further validated. The fact that Tartu and Tehran are very different 

in all respects yet the results were similar in most domains and that in most the scoring showed 

clear patterns shows that this is a promising field. We were not so interested in the specific 

preferences of each location – interesting as these were – as much as the test of the approach. 

The results of this study are consistent with Lindquist and colleagues (2016) that relying solely 

on visual representations of neighbourhoods for design, planning and assessment does not 

sufficiently simulate our experience of the environment. If we investigate various cultural factors 

in the context of one uniform set of environmental stimuli, more valid assessments can be made 
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and a more complete representation envisioned. An environmental preference assessment is 

promising tool to inform and to guide decision makers in their future planning since it has the 

potential to allow the integration of local perception towards the surrounding and creating a 

liveable environment, perhaps as part of a participatory planning model. This could be 

operationalised by asking residents about their main preferences and then translating them into 

sketched alternatives for a further, broader study and the results fed into the planning process. 

Pragmatic planning and design implications extracted from the analysis can be considered as a 

step toward an evidence-based design approach, linking research findings with design solutions 

(Hadavi et al., 2015). Designers can contribute to the design research by developing new 

methodologies in order to emphasize their role in creating liveable and high quality 

environments. 

 

Acknowledgements 

The authors are grateful to the European Science Foundation DoRa Doctoral Studies and 

Internationalisation Programme which permitted a research visit to Estonia for the purposes of 

carrying out comparative research. 

 

  

ACCEPTED M
ANUSCRIP

T



References 

Ambrey, C., & Fleming, C. (2014). Public greenspace and life satisfaction in urban 

Australia. Urban Studies, 51 (6), pp. 1290-1321. 

Andersson, E. (2006). Urban landscapes and sustainable cities. Ecology and Society, 11 (1): 

34.  

Antognelli, S., & Vizzari, M. (2016). Ecosystem and urban services for landscape 

liveability: A model for quantification of stakeholders’ perceived importance. Land Use 

Policy, 50, pp. 277-292. 

Aurand, A. (2010). Density, housing types and mixed land use: Smart tools for affordable 

housing?. Urban studies, 47 (5), pp. 1015-1036. 
Balsas, C. J. (2004). Measuring the livability of an urban centre: an exploratory study of key 

performance indicators. Planning, Practice & Research, 19 (1), pp. 101-110. 
Barnett, V. (2002). Sample Survey, Principles and Methods. Oxford University Press Inc, 

New York. 

Boer, D., & Fischer, R. (2013). How and when do personal values guide our attitudes and 

sociality? Explaining cross-cultural variability in attitude–value linkages. Psychological 

Bulletin, 139 (5), pp. 1113-1147. 

Borst, H. C., Miedema, H. M. E., de Vries, S. I., Graham, J. M. A., & van Dongen, J. E. F. 

(2008). Relationships between street characteristics and perceived attractiveness for walking 

reported by elderly people. Journal of Environmental Psychology, 28 (4), pp. 353-361. 

Brown, B. B., Yamada, I., Smith, K. R., Zick, C. D., Kowaleski-Jones, L., & Fan, J. X. 

(2009). Mixed land use and walkability: Variations in land use measures and relationships with 

BMI, overweight, and obesity. Health & place, 15 (4), pp. 1130-1141. 
Brown, T. C., & Daniel, T. C. (1987). Context effects in perceived environmental quality 

assessment: Scene selection and landscape quality ratings. Journal of Environmental Psychology, 

7 (3), pp. 233-250. 

Bruch, E. E., & Mare, R. D. (2006). Neighborhood choice and neighborhood 

change. American Journal of sociology, 112 (3), pp. 667-709. 
Brunson, M., & Shelby, B. (1992). Assessing recreational and scenic quality: How does new 

forestry rate? Journal of Forestry, 90 (7), pp. 37-41. 

Carmi, N., & Arnon, S. (2014). The role of future orientation in environmental behavior: 

analyzing the relationship on the individual and cultural levels. Society & Natural Resources, 27 

(12), pp. 1304-1320. 

Cheng, C. K. (2007). Understanding visual preferences for landscapes: an examination of 

the relationship between aesthetics and emotional bonding. Doctoral dissertation, Texas A & M 

University. 
Chon, J. H. (2004). Aesthetic responses to urban greenway trail corridors: Implications for 

sustainable development in tourism and recreation settings. Doctoral dissertation, Texas A&M 

University. 

Clark, C., & Uzzell, D. (2006). The socio-environmental affordances of adolescents’ 

environments. In C. Spencer, & M. Blades (Eds.), Children and their environments: Learning, 

using and designing spaces. New York, NY: Cambridge University Press. 
Cooper, J., Su, M.-L., & Oskrochi, R. (2013). The influence of fractal dimension and 

vegetation on the perceptions of streetscape quality in Taipei: with comparative comments made 

in relation to two British case studies. Environment and Planning B: Planning and Design, 40 

(1), pp. 43-62. 

ACCEPTED M
ANUSCRIP

T



Daniel, T. C. (2001). Whither scenic beauty? Visual landscape quality assessment in the 21st 

century. Landscape and Urban Planning, 54 (1), pp. 267-281. 

Daniel, T. C., & Vining, J. (1983). Methodological issues in the assessment of landscape 

quality. In I. Altman & J. F. Wohlwill (Eds.), Behavior and the natural environment (pp. 39-84). 

New York: Plenum Press. 

De Groot, J. I., & Steg, L. (2007). Value orientations and environmental beliefs in five 

countries: Validity of an instrument to measure egoistic, altruistic and biospheric value 

orientations. Journal of Cross-Cultural Psychology, 38 (3), pp. 318-332. 

Dramstad, W. E., Tveit, M. S., Fjellstad, W. J., & Fry, G. L. (2006). Relationships between 

visual landscape preferences and map-based indicators of landscape structure. Landscape and 

urban planning, 78 (4), pp. 465-474. 
Dzhambov, A. M., & Dimitrova, D. D. (2015). Green spaces and environmental noise 

perception. Urban Forestry & Urban Greening, 14 (4), pp. 1000-1008. 
Feimer, N. R., Smardon, R. C., & Craik, K. H. (1981). Evaluating the effectiveness of 

observer based visual resource and impact assessment methods. Landscape Research, 6 (1), pp. 

12-16. 

Fry, G., Tveit, M. S., Ode, Å., & Velarde, M. D. (2009). The ecology of visual landscapes: 

Exploring the conceptual common ground of visual and ecological landscape 

indicators. Ecological Indicators, 9 (5), pp. 933-947. 

Gentin, S. (2011). Outdoor recreation and ethnicity in Europe—A review. Urban Forestry & 

Urban Greening, 10 (3), pp. 153-161. 

Gifford, R., Scannell, L., Kormos, C., Smolova, L., Biel, A., Boncu, S., ... & Kaiser, F. G. 

(2009). Temporal pessimism and spatial optimism in environmental assessments: An 18-nation 

study. Journal of Environmental Psychology, 29 (1), pp. 1-12. 

Golledge, R. G. (1997). Spatial behavior: A geographic perspective. Guilford Press. 

Hadavi, S., Kaplan, R., & Hunter, M. C. R. (2015). Environmental affordances: A practical 

approach for design of nearby outdoor settings in urban residential areas. Landscape and urban 

planning, 134, pp. 19-32. 

Hull IV, R. B., & Reveli, G. R. (1989). Cross-cultural comparison of landscape scenic 

beauty evaluations: A case study in Bali. Journal of Environmental Psychology, 9 (3), pp. 177-

191. 

Guo, Y., Peeta, S., & Somenahalli, S. (2017). The impact of walkable environment on 

single-family residential property values. Journal of Transport and Land Use, 10 (1), pp. 241-

261. 

Hankins, K. B., & Powers, E. M. (2009). The disappearance of the state from “livable” 

urban spaces. Antipode, 41 (5), pp. 845-866. 

Herzog, T. R. (1992). A cognitive analysis of preference for urban spaces. Journal of 

Environmental Psychology, 12 (3), pp. 237-248. 
Herzog, T. R., Herbert, E. J., Kaplan, R., & Crooks, C. L. (2000). Cultural and 

developmental comparisons of landscape perceptions and preferences. Environment and 

Behavior, 32 (3), pp. 323-346. 
Irga, P. J., Braun, J. T., Douglas, A. N. J., Pettit, T., Fujiwara, S., Burchett, M. D., & Torpy, 

F. R. (2017). The distribution of green walls and green roofs throughout Australia: Do policy 

instruments influence the frequency of projects?. Urban Forestry & Urban Greening, 24, pp. 

164-174. 

ACCEPTED M
ANUSCRIP

T



Jessel, B. (2006). Elements, characteristics and character–Information functions of 

landscapes in terms of indicators. Ecological Indicators, 6 (1), pp. 153-167. 
Jiboye, A. D. (2014). Significance of house-type as a determinant of residential quality in 

Osogbo, Southwest Nigeria. Frontiers of Architectural Research, 3 (1), pp. 20-27. 

Kaal, H. (2011). A conceptual history of livability: dutch scientists, politicians, policy 

makers and citizens and the quest for a livable city. City, 15 (5), pp. 532-547. 

Kaplan, R., & Herbert, E. J. (1987). Cultural and sub-cultural comparisons in preferences for 

natural settings. Landscape and Urban Planning, 14, pp. 281-293. 

Kaymaz, I. C. (2012). Landscape perception. In: Ozyavuz, M. (Ed.), Landscape planning 

(pp. 251-276). Rijeka: InTech. 
Knox, P. L., & Marston, S. A. (2003). Places and Regions in Global Context: Human 

Geography. 2nd Edition. Pearson Education Inc, ISBN: 0130168319, New Jersey. 
Larson, R., & Delespaul, P. A. E. G. (1992). Analyzing experience sampling data: A 

guidebook for the perplexed. In: deVries, M. W. (Ed.), The experience of psychopathology: 

Investigating mental disorders in their natural settings (pp. 58-78). Cambridge: Cambridge 

University Press. 

Lindal, P. J., & Hartig, T. (2015). Effects of urban street vegetation on judgments of 

restoration likelihood. Urban Forestry & Urban Greening, 14 (2), pp. 200-209. 

Lindquist, M., Lange, E., & Kang, J. (2016). From 3D landscape visualization to 

environmental simulation: The contribution of sound to the perception of virtual 

environments. Landscape and Urban Planning, 148, pp. 216-231. 
Lothian, A. (1999). Landscape and the philosophy of aesthetics: Is landscape quality 

inherent in the landscape or in the eye of the beholder? Landscape and Urban Planning, 44 (4), 

pp. 177-198. 

Lynch, K. (1981). A theory of good city form. Cambridge, MA: MIT Press. 

Mahdjoubi, L., & Wiltshire, J. (2001). Towards a framework for evaluation of computer 

visual simulations in environmental design. Design studies, 22 (2), pp. 193-209. 

Marselle, M. R., Irvine, K. N., Lorenzo-Arribas, A., & Warber, S. L. (2016). Does perceived 

restorativeness mediate the effects of perceived biodiversity and perceived naturalness on 

emotional well-being following group walks in nature?. Journal of Environmental 

Psychology, 46, pp. 217-232. 

Maulan, S., Sharifi, M. K. M., & Miller, P. A. (2006). Landscape preference and human 

wellbeing. ALAM CIPTA, International Journal on Sustainable Tropical Design Research & 

Practice, 1 (1), pp. 25-32. 

Milfont, T. L., & Schultz, P. W. (2016). Culture and the natural environment. Current 

Opinion in Psychology, 8, pp. 194-199. 

Miller, D. (2009). Integrating analytical and participatory techniques for planning the 

sustainable use of land resources and landscapes. In: Geertman, S. & Stillwell, J. (Eds.), 

Planning support systems best practice and new methods (pp. 317-345). Heidelberg: Springer. 

Mills, G. (2008). Micro-and mesoscale climatology. Progress in Physical Geography, 32 

(3), pp. 293-301. 

Nasar, J. L. (1997). New developments in aesthetics for urban design. In: Moore, G. T. & 

Marans, R. W. (Eds.), Advances in environment, behavior, and design (Vol. 4, pp. 149-193). 

New York: Plenum Press. 

Nasrollahi, F. (2009). Climate and Energy Responsive Housing in Continental Climates. 

Berlin: Universitätsverlag der TU Berlin. 

ACCEPTED M
ANUSCRIP

T



Norouzian-Maleki, S., Bell, S., Hosseini, S. B., & Faizi, M. (2015). Developing and testing a 

framework for the assessment of neighbourhood liveability in two contrasting countries: Iran and 

Estonia. Ecological Indicators, 48, pp. 263-271. 
Ode, Å., Fry, G., Messager, P., Miller, D. & Tveit, M. (2009). Indicators of perceived 

naturalness as drivers of landscape preference. Journal of Environmental Management, 90, pp. 

375-383. 

Ode, Å., & Miller, D. (2011). Analysing the relationship between indicators of landscape 

complexity and preference. Environment and Planning B: Planning and Design, 38 (1), pp. 

24-40. 

Oku, H., & Fukamachi, K. (2006). The differences in scenic perception of forest visitors 

through their attributes and recreational activity. Landscape and Urban Planning, 75 (1-2), pp. 

34-42. 

Onwezen, M. C., Bartels, J., & Antonides, G. (2014). Environmentally friendly consumer 

choices: Cultural differences in the self-regulatory function of anticipated pride and 

guilt. Journal of Environmental Psychology, 40, pp. 239-248. 

Palmer, J. F. (2004). A multi-national study of the perception of visual impacts. Landscape 

Review, 9 (1), pp. 184-187. 

Palmer, J. F., & Hoffman, R. E. (2001). Rating reliability and representation validity in 

scenic landscape assessments. Landscape and Urban Planning, 54 (1), pp. 149-161. 

PHC (Public and Housing Census 2011, Estonia). Available at www-stat.ee/phc2011. 

Retrieved 12 February 2014. 

Pitt, D. G., & Nassauer, J. I. (1992). Virtual reality systems and research on the perception, 

simulation and presentation of environmental change. Landscape and Urban Planning, 21 (4), 

pp. 269-271. 

Reips, U.-D. (2002). Standards for internet-based experimenting. Experimental Psychology, 

49 (4), pp. 243-256. 

Relph, E. (1996). Reflections on place and placelessness. Environmental and Architectural 

Phenomenology Newsletter, 7 (3), pp. 14-16. 

Ribe, R. G. (2005). Aesthetic perceptions of green-tree retention harvests in vista views: The 

interaction of cut level, retention pattern and harvest shape. Landscape and Urban Planning, 73 

(4), pp. 277-293.  

Rohrmann, B., & Bishop, I. (2002). Subjective responses to computer simulations of urban 

environments. Journal of Environmental Psychology, 22 (4), pp. 319-331. 

Schulte, N., Tan, S., & Venkatram, A. (2015). The ratio of effective building height to street 

width governs dispersion of local vehicle emissions. Atmospheric Environment, 112, pp. 54-63. 

Schwanen, T., & Mokhtarian, P. L. (2004). The extent and determinants of dissonance 

between actual and preferred residential neighborhood type. Environment and Planning B: 

Planning and Design, 31 (5), pp. 759-784. 

Seamon, D. (2000). A way of seeing people and place: Phenomenology in Environment 

Behavior Research. In S. Wapner, J. Demick, T. Yamamoto, and H. Minami, eds., Theoretical 

Perspectives in Environment-Behavior Research (pp. 157-78). New York: Plenum. 

Sevenant, M., & Antrop, M. (2011). Landscape Representation Validity: A Comparison 

between On-site Observations and Photographs with Different Angles of View. Landscape 

Research, 36 (3), pp. 363-385. 

Smardon, R. C. (2016). Visual Impact Assessment: Where Have We Come from and Where 

Are We Going?. Journal of Environmental Protection, 7 (10), pp. 1333-1341. 

ACCEPTED M
ANUSCRIP

T



Smith, J. R., Louis, W. R., Terry, D. J., Greenaway, K. H., Clarke, M. R., & Cheng, X. 

(2012). Congruent or conflicted? The impact of injunctive and descriptive norms on 

environmental intentions. Journal of Environmental Psychology, 32 (4), pp. 353-361. 

Song, Y., & Knaap, G. J. (2004). Measuring the effects of mixed land uses on housing 

values. Regional Science and Urban Economics, 34 (6), pp. 663-680. 
Stamps, A. E. III (1996). People and places: Variance components of environmental 

preferences. Perceptual and Motor Skills, 82 (1), pp. 323-334. 

Stamps, A. E. III (2007). Evaluating spaciousness in static and dynamic media. Design 

Studies, 28 (5), pp. 535-557. 

Sullivan, W. C., & Lovell, S. T. (2006). Improving the visual quality of commercial 

development at the rural-urban fringe. Landscape and Urban Planning, 77 (1-2), pp. 152-166. 

Teo, S. (2014). Political tool or quality experience? Urban livability and the Singaporean 

state’s global city aspirations. Urban Geography, 35 (6), pp. 916-937. 
van Kamp, I., Leidelmeijer, K., Marsman, G., & de Hollander, A. (2003). Urban 

environmental quality and human well-being: Towards a conceptual framework and demarcation 

of concepts; a literature study. Landscape and urban planning, 65 (1), pp. 5-18. 
Wheeler, S. M. (2013). Planning for sustainability: creating livable, equitable and 

ecological communities. Routledge. 

White, M. P., Alcock, I., Wheeler, B. W., & Depledge, M. H. (2013). Would you be happier 

living in a greener urban area? A fixed-effects analysis of panel data. Psychological Science, 24 

(6), pp. 920-928. 

Wong, K. K., & Domroes, M. (2005). The visual quality of urban park scenes of Kowloon 

Park, Hong Kong: likeability, affective appraisal, and cross-cultural perspectives. Environment 

and Planning B: Planning and Design, 32 (4), pp. 617-632. 

Yu, K. (1995). Cultural variations in landscape preference: comparisons among Chinese 

sub-groups and Western design experts. Landscape and Urban Planning, 32 (2), pp. 107-126. 

Zube, E. H. (1974). Cross-disciplinary and intermode agreement on the description and 

evaluation of landscape resources. Environment and Behavior, 6 (1), pp. 69-89. 

Zube, E. H., & Pitt, D. G. (1981). Cross-cultural perceptions of scenic and heritage 

landscapes. Landscape Planning, 8, pp. 69-87. 

 

  

ACCEPTED M
ANUSCRIP

T



 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. The sketches showing the different aspect ratio used in the study (A1- Proportion 2:1; A2- 

Proportion 1:1; A3- Proportion 1:1.5; A4- Proportion 1:2; A5- Proportion 1:2.5; A6- 

Proportion 1:3). 
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Fig. 2. The sketches showing the different amount of private greenery and vegetation used in the 

study (B1- No greenery; B2- 0.01-9.99%; B3- 10.00-19.99%; B4- 20.00-29.99%; B5- 30.00-

39.99%; B6- 40.00% and more). 
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Fig. 3. The sketches showing the different type of street character and scale used in the study 

(C1: Only pedestrian street; C2: 4-lane street; C3: 5-lane street; C4: 6-lane heavy traffic street; 

C5: 4-lane boulevard; C6: 6-lane boulevard). 
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Fig. 4. The sketches showing the different amount of public greenery and vegetation used in the 

study on environmental preferences (D1- No greenery; D2- 0.01-19.99%; D3- 20.00-39.99%; 

D4- 40.00% and more). 
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Fig. 5. The sketches showing the different form buildings used in the study on environmental 

preferences. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. The sketches showing the contribution of buildings of different periods used in the study 

on environmental preferences (F1- Only modern buildings; F2- Mixed of modern and traditional 

buildings; F3- Only traditional buildings). 
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Fig. 7. The sketches showing the different population density used in the study on environmental 

preferences (G1- 6 m2 per occupant; G2- 4.5 m2 per occupant; G3- 3 m2 per occupant; G4- 1.5 

m2 per occupant). 

 

G1 G2 

G3 G4 

ACCEPTED M
ANUSCRIP

T



 

Fig. 8. The mean preference value for each scene be given by two groups of respondents 

ACCEPTED M
ANUSCRIP

T



Table 1: Preference scores given by two groups of respondents in relation to proportion. 

 

 

Table 2: Preference scores given by two groups of respondents in relation to private greenery and 

vegetation.  

 

  

 

Proportion 

Mann-Whitney U Z Sig. Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean Std. Deviation 

A1 102 0.06 0.652 102 -0.28 0.607 915.00 -2.596 .009 

A2 102 0.28 0.454 102 0.26 0.443 1225.00 -0.224 .823 

A3 102 0.22 0.545 102 0.50 0.505 937.50 -2.495 .013 

A4 102 0.12 0.328 102 0.10 0.416 1231.00 -0.211 .833 

A5 102 0.04 0.348 102 -0.16 0.422 1017.00 -2.521 .012 

A6 102 -0.72 0.454 102 -0.42 0.499 875.00 -3.015 .003 

 

Private greenery and vegetation 

Mann-Whitney U Z Sig. 
Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean 

Std. 

Deviation 

B1 102 -0.78 0.418 102 -0.64 0.485 1075.00 -1.535 .125 

B2 102 0.02 0.141 102 -0.20 0.404 980.00 -3.432 .001 

B3 102 0.16 0.370 102 0.08 0.396 1158.00 -0.997 .319 

B4 102 0.22 0.582 102 0.14 0.351 1136.00 -1.028 .304 

B5 102 0.08 0.274 102 0.26 0.443 1025.00 -2.384 .017 

B6 102 0.30 0.707 102 0.34 0.688 1214.50 -0.268 .789 
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Table 3: Preference scores given by two groups of respondents in relation to street scale and character.  

 

 

Table 4: Preference scores given by two groups of respondents in relation to public greenery and 

vegetation.  

 

  

 

Street scale and character  

Mann-Whitney U Z Sig. 
Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean 

Std. 

Deviation 

C1 102 0.06 0.512 102 -0.36 0.485 797.00 -3.847 .000 

C2 102 -0.06 0.512 102 -0.14 0.405 1166.00 -0.802 .422 

C3 102 -0.32 0.471 102 -0.42 0.499 1125.00 -1.030 .303 

C4 102 0.06 0.620 102 0.32 0.587 984.50 -2.091 .037 

C5 102 -0.18 0.560 102 0.14 0.351 895.50 -3.273 .001 

C6 102 0.44 0.501 102 0.46 0.503 1225.00 -0.200 .841 

 

Public greenery and vegetation 

Mann-Whitney U Z Sig. Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean Std. Deviation 

D1 102 -0.66 0.479 102 -0.74 0.454 1175.00 -0.645 .519 

D2 102 0.20 0.404 102 0.02 0.495 1030.00 -2.101 .036 

D3 102 0.54 0.503 102 0.30 0.463 950.00 -2.419 .016 

D4 102 -0.08 0.778 102 0.42 0.758 819.50 -3.174 .002 
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Table 5: Preference scores given by two groups of respondents in relation to form buildings.  

 

 

Table 6: Preference scores given by two groups of respondents in relation to contribution of buildings of 

different periods.  

 

 

Table 7: Preference scores given by two groups of respondents in relation to population density.  

 

 

Form buildings 

Mann-Whitney U Z Sig. Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean Std. Deviation 

E1 102 -0.52 0.505 102 -0.60 0.606 1111.00 -1.114 .265 

E2 102 -0.34 0.626 102 0.04 0.589 878.50 -2.903 .004 

E3 102 0.20 0.535 102 0.26 0.582 1221.50 -0.234 .815 

E4 102 0.66 0.479 102 0.30 0.678 899.00 -2.743 .006 

 

Contribution of buildings of different periods 

Mann-Whitney U Z Sig. Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean Std. Deviation 

F1  102 0.22 0.910 102 -0.10 0.707 972.50 -2.031 .042 

F2  102 -0.36 0.722 102 0.26 0.899 772.50 -3.514 .000 

F3  102 0.14 0.700 102 -0.16 0.792 981.00 -1.983 .047 

 

Population density 

Mann-Whitney U Z Sig. Tartu Citizens Tehran Citizens 

N Mean Std. Deviation N Mean Std. Deviation 

G1 102 0.48 0.677 102 0.04 0.856 899.00 -2.622 .009 

G2 102 0.26 0.443 102 0.34 0.479 1150.00 -0.868 .385 

G3 102 0.16 0.370 102 0.18 0.388 1225.00 -0.265 .791 

G4 102 -0.90 0.303 102 -0.56 0.675 937.50 -2.986 .003 
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