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s Abstract

7 The neighborhood attachment provides psychological benefits and has positive behavioral

s consequences for residents and communities. Much of the literature examines the impacts of
o individual and social indicators as predictors of place attachment. This research paper

10 concentrates on the place dimension of this bond, examining influences of the built

1 environment in the context of perceived walkability on neighborhood attachment and

12 determining which variables of neighborhood walkability have the most significant impact on
13 promoting neighborhood attachment. Moreover, the effects of neighborhood walkability

12 variables on three main dimensions of neighborhood attachment, namely emotional,

15 functional, and behavioral, are compared.In this study, we draw a random sample of 348

16 Ekbatan residents aged 15 and above by using the stratified sampling method, and a

17 multidimensional scale is adopted to measure neighborhood attachment and walkability. The
18 findings confirm that respondents assign high or very high ranks to both variables.

19

20 Index terms— urban planning, neighborhood attachment, walkability, correlation, and regression analyses.

2 1 Introduction

22 he neighborhood attachment is a psychological bond between people and the neighborhood in which they live.
23 It encompasses emotional, cognitive, and behavioral dimensions. Numerous studies indicate that attachment to
24 the place of residence is a psychological bond that carries beneficial effects for people and their communities
25 (Lewicka, 2008). It also entails positive emotions such as love, joy, and pride. As put forward by Manzo
26 and Perkins (2006), emotional connections to residential places relate to community social cohesion, organized
27 participation, and community development. Besides, research conducted by Mesch and Manor (1998) shows
28 that high neighborhood attachment among residents leads to protective behavior that safeguards the place and
29 environment in which they dwell.

30 The individual and social benefits of place attachment, globalization, and destruction of ties between people
31 and neighborhoods caused by factors such as growing mobility, development of new technologies, and their
32 inevitable outcomes in life patterns have brought place attachment to the attention of policymakers and scholars
33 across the world. Moreover, the rapid urbanization and dominance of modernist planning discourse in Iran’s urban
34 development programs in the past decades have caused a major spatial transformation in neighborhood structures,
35 which once featured continuity of residence. Nowadays, the neighbors’ alienation and ignorance undermine those
36 neighborhoods that, in the past, enjoyed social capital as a result of close relationships and social ties among
37 residents (Fallahpasand, 2011). Overlooking local communities and people’s emotional connection with their
38 places of residence has led to a decline of local communities’ role in building social trust and cohesion. Such
39 circumstances call for more attention to the physiological dimensions of cities in urban development plans.

40 The previous research on place attachment often concentrates on economic, political, or social dynamics
11 (Manzo and Perkins, 2006) and underestimate the effects of physical dimensions of places on such ties (Scannell
42 and Gifford, 2010). Today, walkability is a major topic in sustainable city and neighborhood planning and design
43 (Southworth, 2005). The concept of walkability is concerned with the extent to which the built environment
42 makes walking experience safe, secure, and pleasant. Gehl (2010) emphasizes that ”in lively, safe, sustainable
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3 B) WALKABLE NEIGHBORHOODS

and healthy cities, the prerequisite for city life is good walking opportunities”(p. 19). Various benefits of
walkability for cities and communities, namely economic, social, and environmental, transport, and public health
have resulted in a shift in the urban policymaking approach from auto-centric planning to more sustainable
urban transport modes, especially walking and cycling. This trend has made walkability a priority for urban
planning and design aimed at creating walkable cities and neighborhoods through developing policy frameworks
and planning guidelines (Dong, 2017; ??afiemanzelat, Zebardast, and Latifi, 2017) for the built environment.

This study aims at identifying the relationships between perceived walkability and residents’ place attachment
in Ekbatan neighborhood in Tehran by means of survey research methods and quantitative analytical tools. The
rest of this article is organized as follows. Section 2 briefly reviews relevant theoretical framework, Section 3
lays out research methods, hypotheses, and models, and Section 4 presents results and interpretations. Finally,
Section 5 sums up all discussions and concludes.

2 1II

Theoretical Framework a) Neighborhood attachment Lewicka (2010a) states "neighborhood is considered as the
most popular spatial scale in place attachment literature”. As a complicated, multilateral, and multidisciplinary
concept, place attachment implies a positive psychological bond between people and places by which groups and
individuals assign symbolic meaning to those places. Of course, some positive sentiments such as love, joy, and
pride, unpleasant emotions like grief, distress, or desolation caused by being distant from the place or losing it,
could accompany the formation of such a tie (Scannell and Gifford, 2013). The bond is also reflected in a series
of specific behavior such as a tendency to maintain proximity to places (Hidalgo and Hernandez, 2001), social
support, pro-environmental demeanor, and a tendency to participate in local affairs (Lewicka, 2005).

Initially introduced by Proshansky in 1978, the concept of place identity is also referred to as emotional place
attachment in the respective literature and it is known as a notion related to place attachment. The place
identity is part of a person’s identity and is the result of his cognition of the physical world where they live. The
cognition itself consists of memories, ideas, emotions, viewpoints, values, preferences, concepts, and experiential
and behavioral ideals in interaction with varied and complex surroundings that shape every person’s experimental
space, including cognition and behavior. Twigger-Ross and Uzzell (1996) set the formation of place identity in
connection with senses of self-efficacy, continuity, self-esteem, and distinction (Lewicka, 2008). Therefore, if a
particular place raises a sense of distinction, self-efficacy, self-esteem, and compliance with beliefs, it is deemed
more likely to have a highlighted role in the person’s identity structure.

Moreover, the functional attachment is another dimension of the place attachment (Scannell and Gifford,
2013), defined by ?7?tokols and Shumaker (1981) as the potential of a particular place in satisfying a person’s
needs and goals (Williams, Patterson, and Roggenbuck, 1992). In their viewpoint, two factors affect the way
people perceive place dependency; First, quality of current place to meet their needs, and second, the relative
quality of comparable alternatives in addressing those needs. Korpela (1989) puts forward that there exists a
close relationship between place attachment and place identity through the concept of self-efficacy (Livingston,
Bailey and Kearns, 2008). Twigger-Ross and Uzzell (1996) state "feelings of selfefficacy are maintained if the
environment facilitates or at least does not hinder a person’s everyday lifestyle”.

A review of the research background in conceptualizing the psychological link between people and places
shows that it involves three main dimensions of behavioral, emotional-cognitive, and functional. Scannell and
Gifford (2010) have introduced a tripartite organizing framework for the concept of place attachment. According
to their model, the place attachment is a bond that includes three main components of people (collective of
individuals), process (emotional, cognitive, and behavioral aspects), and the place. Among them, the place is
the most significant one that is less studied than the other two. Also, thanks to the heavy heritage of community
studies on community attachment (Lewicka, 2010a), the social dimension of the place has been examined more
compared to the physical aspect and the built environment.

A review of the studies that have subjectively assessed the impact of physical and environmental factors on
perceived attachment to neighborhoods shows that neighborhood attachment is significantly greater with quiet
and buildings’ aesthetic pleasantness (Bonaiuto, Perugini, Bonnes, and Ercolani, 1999), lack of pollution and
disorder (Harlan et al., 2005), access to the nature, housing and neighborhood quality, sense of safety, municipal
services (Fried, 1982), presence of greenery (lewicka, 2010b; Bonaiuto et al., 1999). In contrast, neighborhood
attachment is significantly lower with lack of opportunities, the inadequacy of cultural activities and meeting
places (Bonaiuto et al., 1999), and size of buildings ??Lewicka, 2010b;Gifford, 2007). Also, a study on a retirement
community shows physical features that influence place attachment indirectly are close walking distance to the
central activity building, small functional distance to neighbors, and access to a shared, enclosed outdoor garden
(Sugihara and Evans, 2000). This study draws upon the physical dimension of place in order to probe into
the relationship between the built environment from the virwpoint of walkability and the people’s psychological
connection with the neighborhood.

3 b) Walkable neighborhoods

Walking is the most accessible and the most affordable form of mobility (Southworth, 2005), the primary,
the oldest, and the most natural form of moving around for the people (Pakzad, 2005). The walkability of
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cities and neighborhoods came to the spotlight in the late 1960s, concurrent with growing criticisms and urban
problems caused by car-oriented policies. Promotion of walking and walkable communities emerged in activities
of pioneering theorists like Jacobs (1961), Cullen (1971), ??hel (1971), Alexander (1977), White (1980), and
Appleyard (1980) As demonstrated in Table 77, the definition of walkability does not draw merely upon increasing
residents’ walking in the urban environment. It is also described as a form of sustainable mobility and capabilities
of the built environment which provide highquality walking experience. Thus, the quality of walking experience as
being safe, easy, and enjoyable is emphasized in the definition of walkability. To Forsyth and Southworth (2008),
walkability encompasses certain features such as short distance to a destination, barrierfree and traversable routes
for all, safety, provision of sufficient pedestrian facilities and infrastructures, and upscale environment.

4 Table 1: Definition of Walkability Definition Year Reference

A measure of the urban form and the quality and availability of pedestrian infrastructure within a defined area.

5 Seilo

The ability of the place to connect people with varied destinations within a reasonable amount of time and effort,
and to offer visual interest in journeys throughout the network.

6 Southworth

The extent to which the built environment is walking friendly.

7 Abley

The extent to which walking is readily available as safe, connected, accessible, and pleasant mode of transport.

8 Steve

The extent to which characteristics of the built environment and land use may or may not be conductive to
residents in the area walking for either leisure, exercise or recreation, to access services, or to travel to work.

9 Leslie et al.

The extent to which the built environment is friendly to the presence of people living, shopping, visiting, enjoying
or spending time in an area.

10 Nosal

A place in which residents of all ages and abilities feel that it is safe, comfortable, convenient, efficient, and
welcoming to walk, not only for recreation but also for utility and transportation.

11 American Planning Association

The quality of walking conditions in an urban space which is inclusive of comfort, safety, connectedness and
permeability (inclusiveness of neighborhood design).

12 Litman

The extent to which the built environment is friendly to people moving on foot in an area. ??7006) hold the
belief that walkability is not merely a motion pattern but is a type of sociability among neighbors that would
eventually affect the physical, mental, and spiritual health of members of the community.

Designing and planning such neighborhoods has received a considerable amount of attention. According to
the study carried out by the World Health Organization (2008), walking may improve the life quality and mental
health of people and prevent obesity, ailment, and disability by increasing their daily physical activity. It also
lowers the stress level, and thus, helps lift people’s spirits and strengthens the sense of social community, which
brings about increased satisfaction among residents. In fact, walkable neighborhoods promote a certain lifestyle,
which not only improves the physical and mental health of people but also entails the development of local
communities. Hence, walking is both a physical and social activity (Gemzge, Kirknaes, and Sgndergaard, 2006).
As found by various researches, neighborhood walkability increases physical activity (Frank et al., 2010) that in
turn has health benefits for residents, ease social, economic know each other, build trust among neighbors, and
increase their social involvement (Dong, 2017).

On the one hand, a walkable neighborhood provides a safe environment for its inhabitants. The safety
of walking increases the number of pedestrians, promotes the culture of walking, reduces the speed of motor
vehicles, and puts pedestrians at the top of the transportation hierarchy. Also, a decrease in the number of
injuries resulted from the lower speed of motor vehicles creates a safe environment for everyone and particularly
for children. On the other hand, the absence of pedestrians in neighborhood spaces and decreased walkability
would reduce safety, security, and social ties, and would give rise to environmental problems such as air and noise
pollution, deteriorated public health, lack of identity and sense of belonging, and boredom. The undesirable
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15 METHODOLOGY AND MODEL SPECIFICATION A) INTRODUCTION
TO EKBATAN

effect of impaired neighborhood walkability on the sense of community is considered to be one of the gravest
problems in every country (Rezazadeh, 2011).

13 i. Principles and criteria of neighborhood walkability

The degree of neighborhood walkability depends on several factors. A strand of literetaure attempts to identify
the criteria and principles for the built environment that facilitate walking. As inferred from past research, the
walkability has three main criteria, namely proximity ?? Proximity is the ability of street networks to facilitate
pedestrian access to local destinations (Gori et al., 2014; ?7?rookield, 2017). Access to daily needs within an
acceptable amount of time and effort (Southworth, 2005) is the main issue in the proximity criterion. Versatile,
small, and fine-grain blocks may shorten the distance between the residents and local services. A convenient
walking distance is set to be between 365 to 610 meters long or may last between 5 to 10 minutes.

Owen et al. ( ??7007) define connectivity as accessibility, choice of mobility methods, and continuity of the
path to various local destinations. As specified by the American Planning Association (2010), multiple route
connections do not make pedestrians take lengthy detours to reach their destinations. Connectivity and continuity
of paths also require carefully-designed midblock crossings with curb extensions, median refuges, and other
features to ensure pedestrian safety. Connectivity of routes is of high significance as it affects both time and
distance of walking, and as a result, people’s tendency to walk.

However, Ghel (2010) believes that the quality of the path people walk through may change the sense of
desirable distance for users of the space. He goes on to explain that attractive and comfortable routes that offer
rich experiences make users forget the remoteness and enjoy experiences as they happen. Scholars list various
components such as safety, security, and delightfulness as indicators of quality for paths and spaces. Southworth
(2005) names the width of pathways, paving, landscaping, signing, and lighting as the main principles to assess
the excellence of paths. Sufficient lighting has a highly significant effect on the safety of pedestrians in public
spaces (Litman and Blair, 2011). Additionally, paths and spaces need to be safe for everyone, including those
physically challenged, the elderly, and children. Shortening distance between junctions and designing well-marked
pedestrian crossings help traffic calming and enhance pedestrian safety.

14 III.

15 Methodology and Model Specification a) Introduction to
Ekbatan

Year 2020

With 33 blocks and 15,675 residential units, Ekbatan town in Tehran is the largest residential complex in Iran
that was designed and built with foreign investment in the 1960s. Its main goals were to control population
growth, redistribute, and accommodate civil servants and the middle-class. Since then, this neighborhood has
managed to preserve its original design and form. In terms of municipal administrative divisions, the town has
an organization called City Council Assistant (or Shorayari in the local language). Ekbatan has three separate
sets of buildings, each called a phase, and they currently accommodate a population of 44,981 people (Marbaghi
et al., 2018). In the total constructed area of the town, the five-tothirteen-floor buildings and the service usage
occupy about 58 percent and 5 percent, respectively. The Ushaped blocks have formed semi-public spaces with
diverse green spaces. These open and green spaces make up one of the prominent Ekbatan physical and landscape
features. In addition to improving air quality and creating a proper landscape, green spaces are also crucial for
a vibrant social life leading to a continued presence of residents in these public spaces. Although the design of
these spaces differs in each of the neighborhood’s three phases, the green space has high per-capita square meters
in all of them. Also, separating pedestrians and vehicle movements in the main public spaces and the semipublic
spaces of each block has created a safe and secure feeling for the residents (see Figure 2). The neighborhood’s
Phase 1 consists of 10 residential blocks (6,511 residential units), two sports stadiums, one mosque, and 11 local
markets or bazaars (see Figure 3). Markets are located in the center of Phase 1 along the north-south axis, and
the local services and cultural-recreational spaces are concentrated on this axis (see Figure 4). These markets
that are built in three floors integrate modern commercial complexes with traditional bazaars. They also form
corridor-like walkways consisting of outdoor and indoor spaces, and at some points, have views to the green
spaces of the blocks. This interconnected network of green and open spaces that links the markets of Phase 1
is known as the neighborhood’s most active public space. Residents come to this place not only for shopping
but also for meeting and greeting neighbors, social interaction, and leisure activities. Phase 2 is located in the
eastern part of the neighborhood, covering 19 blocks and 7,978 residential units, and comprising three markets,
one public library, one mosque, and six schools (see Figure ?7). The pecular layout of blocks in this phase creates
a green pedestrian corridor in the middle, which is called the Health Road by the residents (see Figure ?77).
Due to its open spaces, Golha Commercial Complex is also used as another public space in the neighborhood.
MegaMall Commercial Complex with a city-wide function, which includes facilities such as a cinema campus,
hypermarket, reputable retailers, and brands, is located in Phase 2. Phase 3, consisting of 4 blocks and covering
2,086 residential units, is located in the northern part of the neighborhood and has been in operation since 1991
after the construction of Phases 1 and 2 (see Figure 7). Offering its services to beyond the Ekbatan residents,
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Sarem Hospital, which is a well-known center for infertility treatment, is located in this phase. There is also
a local market with 40 shops, one mosque, one local park, and two schools in Phase 3. Further, the Ekbatan
neighborhood community center, which is called Saraye Mahallah, and city council assistant of the neighborhood
are both located in this phase.

16 b) Sample data

This paper uses the survey method and questionnaires to collect data. Assuming a population proportion of
0.5 and a confidence level of 95 percent, Krejcie and Morgan (1970) suggest that the sample should comprise
384 respondents. We distributed Year 2020 close-ended questionnaires among three phases in Ekbatan using
the stratified random sampling. Our sample data consists of questionnaires that are filled in by 384 Ekbatan
residents.

17 c¢) Research variables and their quantitative measurements

The two major research variables are neighborhood attachment and neighborhood walkability, the former as the
dependent variable and the latter as the explanatory variable. The quantification and measurement of these
theoretical concepts are based on methods reviewed in the literature. As explained in the previous section,
neighborhood attachment is a psychological bond between people and the neighborhood and comprises three
aspects, namely emotional-cognitive, functional, and behavioral. Place identity is emotional and cognitive side,
place dependency is functional aspect, and residential stability and social support are behavioral criteria.

Measurement of the place attachment in quantitative studies utilizes survey methods and selfreport scales. In
this paper, a one-to-five scale of 20 different items is used to measure how Ekbatan residents perceive cognitive-
emotional, functional, and behavioral dimensions of attachment in their town (see Table 2). These items that
we apply to prepare questionnaires are extracted from some previous studies such as Williams and Roggenbuck
(1989), Hidalgo and Hernandez (2001), Williams and Vaske (2003), and Lewicka (2005).

18 Reference: Authors

The present article adopts the latter to indirectly measure walkability in Ekbatan by surveying the perception of
residents about the walkability of their neighborhood using the inquiry method and questionnaire. The theoretical
definition of neighborhood walkability also has three criteria including proximity, connectivity of the local road
network, and spatial quality that itself has three sub-criteria of safety, security, and desirability. It might be
noted that accessibility and reaching local services on foot are measured under proximity aspect. Connectivity
measures the ease of access to other means of transportation both inside and outside the Ekbatan, including city
transport networks. Spatial quality is measured by three sub-categories of safety, security, and environmental
desirability. The safety of walkways and the security of spaces for movement of various age groups are rated
by pedestrians’ sense of safety and proper lighting of pathways. Also, desirability is evaluated according to
pathways’ beauty, cleanliness, and delightfulness. Similarly, walkability is measured using close-ended questions
with answers according to a Likert scale. Respondents assessed each criterion by answering questions designed
for specific items using a five-point scale (see Table 3).

According to validity and reliability tests implemented for neighborhood attachment, Cronbach’s alpha is
0.921, composite reliability is 0.857, and the AVE value is 0.611. These statistics for neighborhood walkability
are 0.925, 0.874, and 0.703, respectively. Given that acceptable values for Cronbach’s alpha and composite
reliability are bigger than 0.7 and for the AVE are larger than 0.5, the reliability and validity of the structure for
these two research variables are confirmed. Also, when the coefficients of Cronbach’s alpha are calculated upon
the elimination of any items in these two variables, there are no significant changes in Cronbach’s alpha. Thus,
it is not deemed necessary to exclude any of them.

19 d) Correlation and regression analyses

We examine the relationships between neighborhood attachment and neighborhood walkability using correlation
and regression analyses. The summary statistics of research variables, correlation coefficients, regression models,
results, and their interpretations are reported in the next section.

IV.

20 Empirical Analyses a) Demographic characteristics of re-
spondents

Demographic characteristics of 384 survey participants are as follows. 49 percent are female, and 51 percent
are male. 90 percent were born outside Ekbatan, and 72 percent spent their childhood in places other than
Ekbatan. The average age is 41. About 20 percent are aged below 30. About 40 percent are aged below 50,
and the remainder are more than 50 years old. The most frequent age group is 50-60. 30 percent are single, 11
percent are married with no children, and 59 percent are married with children. Furthermore, 76 percent are
homeowners, and the remainder are tenants. 25 percent have postgraduate degrees, 35 percent hold bachelor’s
degrees, and the remainder have lower educational levels.
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23 CONCLUDING REMARKS

21 b) Summary statistics

As reported in Table 4, the average rates respondents have given to both neighborhood attachment and
neighborhood walkability are significantly larger than 3 on a one-to-five scale. It means that, on average, survey
participants have high or very high attachment to their town and assess Ekbatan’s walkability as desirable or very
desirable. Among indicators of neighborhood attachment, residential stability has the highest score, and social
support is the only exception that is not rated high or very high in the neighborhood. Also, among walkability
indicators, residents rated the spatial quality of the town higher than others. Among the three sub-indicators, it
is quality safety that has received the highest score from residents.

22 c¢) Correlation analysis

Then, the correlation analysis is applied to measure the co-movement between two variables of walkability and
neighborhood attachment in Ekbatan. We use Kendall’s tau-b to estimate the direction and strength of the
concordance between each pair of variables. As reported in Table 5, Kendall’s correlation coefficients among all
components of walkability and neighborhood attachment are positive and significant. These findings indicate that
perceptions of walkability and neighborhood attachment change in tandem among Ekbatan residents. Having
detected a positive relationship between walkability and neighborhood attachment in Ekbatan, we then move
to investigate this causal relationship in more detail. To this end, we extended our regression model into a
multivariate equation in which the neighborhood attachment and its four indicators are individually regressed on
five main components of walkability, namely proximity, continuity, security, environmental desirability, and safety.
The results from these linear regression models enable us to see which component of walkability has stronger
influence on neighborhood attachment and its four indicators. The results are reported in Table 7. Among the
theoretical components of walkability, only two of them, namely proximity and environmental desirability, are
the significant drivers of neighborhood attachment in Ekbatan. Therefore, it might be concluded that a close
distance to leisure facilities, parks, markets, and other local amenities improves attachment among Ekbatan
residents. Similarly, green spaces, hygiene, and cleanness enhance people-place bond in the town. Security is the
third significant factor that strengthens the sense of neighborhood attachment. However, it has a smaller effect
on neighborhood attachment compared to proximity and environmental desirability.

Since all regression variables are quantified using the 1-5 Likert scale, the absolute value of slope coefficients
allows us to determine which variable has the biggest impact on neighborhood attachment. Among the three
significant variables of proximity, environmental desirability, and security, the first one has the largest significant
impact, and the third one has the smallest significant effect on neighborhood attachment among Ekbatan
residents. These three variables may account for 39 percent of variations in neighborhood attachment. Other
components of walkability do not seem to have a significant effect on neighborhood attachment. The findings are
similar for every four components of neighborhood attachment. In the cases of place identity, place dependency,
and residential stability, the results show that proximity, environmental desirability, and security are still the
main drivers. The social support is the only exception among components of neighborhood attachment. The
proximity and safety are the driving factors for the self-reported perception of social support among Ekbatan
residents.

V.

23 Concluding Remarks

The neighborhood attachment is a positive psychological bond that has emotional, cognitive, and behavioral
aspects with benefits for the individual and the community. These benefits include the social capital, residence
stability, and social unity. Impairment of emotional bonds between people and the neighborhood and residence
instability may lead to a decline in the social capital and wealth and has negative impacts on the social
participation of residents, turning them into passive citizens.

Studying the influence of social and physical features of the neighborhood on residents’ attachment may guide
urban planners and designers to manage psychological bonds between people and the neighborhood through
appropriate urban development plans. In line with prior place attachment studies in neighborhood scale, this
paper examines the relationships between walkability as the capacity of the built environment and the spatial
features of the town in encouraging and supporting enjoyable pedestrian mobility in a safe and secure space
in Ekbatan. People’s perception of walkability is assessed by three physical aspects of a neighborhood, i.e.,
proximity, connectivity, and spatial quality.

The survey results point out that Ekbatan residents have a positive assessment of walkability in their
neighborhood and have high or very high attachment to their residence. Evidence also confirms high correlations
between walkability and neighborhood attachment in Ekbatan. Thus, increased walkability may enhance
neighborhood attachment. Besides, results from multiple linear regression models show that walkability indicators
are significant factors to explain changes in neighborhood attachment. The estimated coefficient of determination
implies that walkability accounts for 39 percent of changes in neighborhood attachment in our sample data. It
is also evident that among the defined indicators for walkability, three of them, namely proximity, safety, and
environmental desirability, are the significant predictors of neighborhood attachment. Among these three factors,
proximity has the largest impact on neighborhood attachment.



331 The results of this study are similar to those of Sugihara and Evans (2000). They find proximity and short
332 walking distance to community service centers are the major factors which affect the elderly’s attachment to the
333 local community. Our findings generalize these facts to all age groups above 18. Further, the results are in line
33¢ with Sugihara and Evans (2000) that show social support as having a positive relationship with smaller functional
335 distances and proximity to central buildings. Similarly, other studies such as Harlan et al. (2005), Fried (1982),
336 77ewicka (2010b), and Bonaiuto et al., 771999) show that environmental desirability in terms of green spaces
337 and low pollution have a positive effect on neighborhood attachment.

338 Therefore, it could be inferred that a proper design for local services and amenities and locating them within
339 walkable distances and building pedestrian spaces of high quality with proper lighting, which bring about a sense
340 of safety among the users, have improved the sense of place attachment among Ekbatan residents. Likewise,
341 providing an enjoyable experience of walking in these pathways by building green spaces, increasing visual
342 delightfulness, and regular cleaning has raised neighborhood attachment in the neighborhood. These are practical
343 implications that could be used in preparing urban planning and design guidelines and checklists.

344 The results also give some insights into further research avenues. Future studies may examine the impact of
345 walkability and each of its indicators on place attachment at a different spatial scale, for example, in the city
346 range. Also, this study could be conducted in neighborhoods with lower levels of attachment to allow comparisons
347 of findings in different levels of such as Félonneau (2004), counter-argue that people who are more attached to
348 their neighborhood tend to perceive its physical characteristics as more pleasant. Accordingly, by designing and
349 measuring objective indicators to evaluate neighborhood walkability, we obtain some evidence that could be

contrasted with those of perception-based assessments. g
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Components Items
Emotional and cognitive bonds Placel0 items including the following: Memories come to my mind -
iden-
tity
Residériteahs including the following: Even if I can afford to live in
Behavioral consequences stabilitgighborhoods, I would continue residing in Ekbatan./ I woulc
So-
cial
sup-
port
would warn them or try to stop them.
Reference: Authors
The literature review points out two general Suminski,
Pos-
ton,
Petosa,
Stevens,
and
Katzen-
moyer,
approaches in measuring the walkability of 2005).
neighborhoods. The first approach employs application
software to quantify objectively the influence of the built
environment on walking behavior (Leslie, Butterworth,
and Edwards, 2006; frank et al., 2006; Cole, Leslie,
Bauman, Donald, and Owen, 2006; Rutt and Coleman,
2005). In contrast, the second approach measures
neighborhood walkability subjectively by identifying
opinion and perception of users with reference to
aforesaid three principles of walkability (Burton, Turrell,
Oldenburg, and Sallis, 2005; De Bourdeaudhuji,
Teixeira, Cardon, and Deforche, 2005; Hooker, Wilson,
Griffin, and Ainsworth, 2005; Plaut, 2005; Spence et al.,
2006; Van Lenthe, Brug, and Mackenbush, 2005;

[Note: I am in various spaces in Ekbatan./ I have knowledge of Ekbatan history./ Ekbatan is a unique and special
place to me./ I am proud of living in Ekbatan./ I like Ekbatan and feel attached to it./ Living in Ekbatan brings
me peace of mind./ I define part of my identity by being an Ekbatan resident./ Ekbatan has become part of me.
Ekbatan complies with my lifestyle which is based on my beliefs, tastes, tendencies, values, and orientations./
Residents of Ekbatan are homogeneous as for lifestyle, culture, and religious beliefs. Place depencency 2 items
including the following: Ekbatan is a neighborhood that caters well to the needs of its residents./ Ekbatan caters

to the needs of its residents better than other neighborhoods in Tehran.]

Figure 8: Table 2 :
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How satisfied are you with accessibility of schools and educational
institutions in Ekbatan?/ How satisfied are you with accessibility of
local markets and green grocers?/ How satisfied are you with
accessibility of sports facilities and fields in Ekbatan?/ How satisfied
are you with accessibility and number of extent parks and green
spaces?
Contitiitgms including the following: How satisfied are you with
pedestrian accessibility of public transport inside Ekbatan?/ How
satisfied are you with fast and easy access to streets and highways
outside Ekbatan?

Securifyitems including the following: I feel secure while walking around

open and green spaces in Ekbatan./ How satisfied are you with
lighting of passageways and public spaces in Ekbatan?

Envirchitemtsaincluding the following: Open and green spaces in Ekbatan
Spatliedirabilétylelightful and I enjoy being around them or walking in them./ How
quabafetysatisfied are you with hygiene and cleanliness of open and public spaces in

ity

Ekbatan?/ How satisfied are you with visual beauty and landscaping of green
spaces in Ekbatan? 3 items including

[Note: the following: Open and public spaces in Ekbatan are safe and proper for walking./ Open and public spaces

in Ekbatan are safe and proper for children’s walking./ Open and public spaces in Ekbatan are safe and proper

for senior citizens’ walking.]

Indicators

Indicators

Figure 9: Table 3 :

Variables

Neighborhood attachment

Place identity
Place dependency
Residential
stability Social
support

Neighborhood walkability
Proximity
Continuity

Sub- Spatial quality

indicators Security Environ-
mental desirability
Safety

Average
rate
3.584
3.379
3.882
4.063
3.011

3.780
3.606
3.832
3.902
3.728
3.893
4.085

Standard
deviation
0.841
1.013
1.035
1.258
1.060

0.792
0.878
1.024
0.912
1.022
0.893
1.190

Skewness

-0.526
-0.484
-0.889
-0.420
-0.317

-0.925
-0.695
-1.050
-1.164
-0.732
-0.934
-1.934

* and ** denote statistically significant at 5 percent and 1 percent, respectively.

Figure 10: Table 4 :

Kurtosis

2.880
2.394
3.429
2.356
2.806

4.144
3.675
4.271
4.398
2.963
4.138
6.787



Variables Neighborhood®lace

attach-

ment
Neighborhood 0.37 **
walkability
Proximity 0.42 **
Continuity 0.26 **
Spatial quality — 0.35 **

Sub- indiSeonrsity 0.32

Environmental  0.39
desirability 0.28 **
Safety

* and ** denote statistically significant at 5 percent and 1 percent, respectively.

*%
%k

identity
0.36 **

0.41 **
0.25 **
0.34 **
0.30 **
0.38  **
0.26 **

Figure 11: Table 5 :
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Place de-
pendency

0.41 **

0.43 **
0.30 **
0.39 **
0.34  **
0.45  **
0.32 **

Residential
stability

0.24 **

0.29 **
0.17 **
0.21 **
0.18 ok
0.25 ok
0.18 **

Social
support

0.20 **

0.22 **
0.16 **
0.18 **
0.20 **
0.18  **
0.15 **
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6

The regression model i = 7+ ?7 X i + 71 is

fiv
ti
In
al
fiy

re
Si¢
el

reported, the explanatory variable is neighborhood walkability. The dependent variable in each
of five regression models is mentioned below.

Regression parameters ? Neighborhood attachment 1.307 ** Dependent variable Place
(0.234) (0.282)

? 0.602 ** (0.057) 0.653 ** (0.07

F R ADF 2 180.97 ** 0.32 -16.60 ** 134.67 ** 0.2¢

Figures in parantheses are heteroskedasticity-and-autocorrelation consistent (HAC) standard errors;
ADF stands for Augmented Dickey-Fuller test statistic calculated for regression residuals;
* and ** denote statistically significant at 5 percent and 1 percent, respectively.

Figure 12: Table 6 :

The regression model

[Note: *Figures in parantheses are heteroskedasticity-and-autocorrelation consistent (HAC) standard errors;ADF
stands for Augmented Dickey-Fuller test statistic calculated for regression residuals; * denotes statistically

significant at 5 percent; and ** denotes statistically significant at 1 percent.]

Figure 13: Table 7 :
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