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ABSTRACT

Saman Tariq
Evaluating Walkability Across Contemporary Neighborhoods in Islamabad
Rawalpindi Metropolitan Area

Abstract

Asian cities were always termed as “cities for walkers” since people were highly
dependent on active travel modes (i.e., walking and cycling) for everyday activi-
ties. However, as cities grew, rapid urban expansions brought forth unprecedent-
ed challenges in the Global South context. One of the significant consequences of
these sprawls was the mainstreaming of motorized vehicles, which increased en-
vironmental issues (i.e., air pollution, global warming, etc.) and decreased pedes-
trian safety (i.e., increased road accidents and fatalities). Regardless of several
issues in car-oriented planning, minimal attention is being given to this domain
in Pakistani cities. New suburban developments and their contemporary neigh-
borhood designs have increased reliance on private car ownership, generally
changing walking behaviors amongst residents. Walking is losing importance as
a mode choice despite health and environmental benefits, thereby handing over
the urban setting to motorized vehicles. In light of this situation, there is a dire
need to investigate the underlying causes of this shift of mobility pattern. There-
fore, this research seeks to address this issue by carefully evaluating walkability
across contemporary neighborhoods in Pakistani cities. The goal is to analyze
existing environmental features and resident perception of these features con-
cerning walkability. The results indicate that the comfort variable within both
neighborhoods is weak and needs immediate intervention to improve walking
levels, followed by accessibility, safety, and pleasurability. Recommendations
are drawn in detail for all four variables under examination. Thoughtful imple-
mentation of macro and micro-scaled interventions may improve the walkability
of contemporary neighborhoods in Pakistani cities and promote human-centric
neighborhood designs for improved safety, comfort, and livability.

Keywords: walkability, walkable cities and neighborhood, sustainable
mobility, sustainable urban development
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INTRODUCTION

1. Introduction

The planning and design for improving walkability are receiving much attention
due to associated health, economic and social benefits. Initially emerged because
of environmental concerns, walkability within cities has now gained consider-
able importance in development plans laid forward by governments to achieve
sustainability goals. Regardless of widely acknowledged benefits, many countries
in the global south are still relying on and institutionalizing motorized vehicular
modes. With a limited understanding of long-term consequences and ignoring
pedestrian-centric planning, the walkability dimension has started to disappear
from many neighborhoods. Cities in totality are being handed over to motorized
vehicles and this relative inattention to humans suggest that either pedestrian
are not considered a salient part of the environment or transportation system, or
they are too pedestrian to require significant financing of research, planning, and
design (Lo, 2009; p: 147). This limited view of pedestrian-oriented planning was
never the same throughout history.

1.1.  WALKABILITY: THE PAST AND PRESENT

Walkability had always been an essential component in cities before the advent
of automobiles. Streets in the pre-industrial times were designed to support hu-
man mobility either by foot or by slow-moving vehicles such as carts and wagons
to carry out everyday activities. The density and diversity of multiple activities
were closely knit together, supported by a continuous pathway network to make
human movement easy and safe. During the middle ages, the design of cities was
commendable in terms of walkability, where roughly everything was accessible

1



WALKABILITY: THE PAST AND PRESENT

within half a mile from the central town square. This kind of model is still seen in
Urbino, Italy, where approximately 30,000 people are inhabited within an area
of 300 acres. Cities during the Industrial era also exhibited relatively better walk-
ability since most working class could not gain access to carriages or carts. How-
ever, the changes in ideology targeting efficiency and productivity right after this
period caused significant challenges. The advent of the high-speed transporta-
tion system to help save time caused a shift from slow mobility to high-speed mo-
bility. The period of the 1920s saw an end to the walkable city due to high-speed
motorization. To accommodate spaces for automobiles, the closely-knit dense
patterns of cities started to open up, creating barriers for the free movement of
pedestrians. Ignoring pedestrian needs led to streets losing their essence, serving
only as a link between two destinations instead of supporting public life. (South-
worth, 2005).

In the post-industrial cities, particularly after the 1950s, the human dimension
had disappeared entirely, and it became a grave challenge for pedestrians and
cyclists to navigate through space freely and safely. The streets developed after
the 1950s mainly exhibited weak and discontinuous street networks with many
cul-de-sacs. The building block sizes were often too large and could not offer
multiple route choices with segregated land-uses. Most streets were usually over-
scaled, and pathway networks discontinuous with inadequate provision of walk-
ing infrastructure, causing a barrier to human mobility. This bleak picture of cit-
ies and their morphology indicated that the entire system supported only one set
of users, i.e., motorists. (Southworth and Ben-Joseph, 2003). Some researchers
claim that most of this change in urban landscape appeared due to relative inat-
tention to street design compared to road design. Formerly, transportation and
civil engineers were trained to consider the context and landscape aspects while
expanding road networks.

However, clear-cut boundaries started to develop between urban design and
transportation planning, creating adverse impacts on pedestrians’ needs and
comfort. The beginning of the 1940s demarcated the profession into two direc-
tions; those dealing with place-based design and those concerned with trans-
portation planning technicalities. While urban and landscape designers analyz-
ed micro-level variables such as design and form, transportation planners were
more concerned with macro-level variables such as capacity, volume, flow rate,
demand, trip origin/destination. One adverse effect on this demarcation was
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INTRODUCTION

that transportation planners rarely considered built
environment attributes, quality, and user perceptions
since pedestrians negatively impact traffic speeds at
streets and crossings (Ramsey, 1990). The conse-
quence for overlooking the needs of all types of users
. significantly modified urban environments. Although
some transportation planners acknowledge that mi-

Fig L. Pedestrian infrastructure qualityin -~ CrO-level design characteristics positively correlate to

Comrce: Wa?;:b?ﬁg:;a walking, only a few have taken this detail into account.
Mostly urban design variables are omitted from stud-
ies due to data limitation and expertise. Compared
to studies on vehicular transportation, very little in-
formation is available to understand the needs of pe-
destrians and cyclists at neighborhood and city scales
(Southworth, 2005). As a result of this inattention,
we are getting more and more roads that serve as a
link between places but rarely get such links that al-
low pedestrians or cyclists to claim and own them as
equally as car drivers do.

1.2. WALKABILITY: THE CASE OF
PAKISTANI CITIES

The phenomenon which is prevalent in present-day
Asian cities is not less than what is mentioned above.
Asian cities have always associated themselves as “cit-
ies for walkers” since people relied on active mobility
such as walking and cycling as a mode of travel for
everyday activities. However, new and unprecedent-
ed challenges have emerged in the Global South con-
text with the mainstreaming of motorized vehicles.
Rapid urban expansions have led to unprecedented
growth in the number and use of private vehicles. To
meet consumer demands, planners and transporta-
tion engineers seek to provide more road space for
motorized vehicles. Although this approach does
address the short-term issue of traffic congestion,



PAKISTANI CITIES

it causes other unavoidable challenges. On the one
hand, this increases vehicular ownership, and this
growing motorization causes severe environmental
challenges such as high levels of air pollution, reli-
ance on fossil fuels, and increased global warming.
On the other hand, motorized vehicles claim urban
environments resulting in high pedestrian fatalities,
accidents, and exposure of pedestrians to air pollu-
tion. Despite these issues, minimal attention is paid
to counter this problem, and immediate intervention
is required.

Asian Development Bank surveyed Walkability and
Pedestrian Facilities in 13 different Asian cities in
which Karachi, Pakistan, was also a subject of inves-
tigation. The study derived walkability ratings for all
selected study areas through field surveys to assess
the quality of pedestrian facilities and overall walking
environment. The overall survey result indicated that
the median walkability rating for all 13 cities was only
around 58.43 out of 100. While interviewing pedes-
trians and their preferences, it was revealed that 41%
of respondents term the quality and condition of pe-
destrian facilities as “bad” or “worse.” Moreover, 67%
of the respondents were inclined to shift their walk-
ing trips to motorized vehicles if walking conditions
did not improve

Similarly, another walkability survey conducted for
Islamabad, Pakistan, by Clean Air Initiatives for Asia
Cities indicated that the average walkability rating
for the entire city is only 60 out of 100 for different
parameters set forth during the investigation (fig.2).
The major issues identified in this survey indicated
were lack of adequate infrastructure facilities, path
obstructions, encroachments, under/misuse of walk-
ing facilities, and traffic safety, including motorcyclist

Wallcability Rating.

Fig 2. Walkability ratings for city of
Islamabad
Source:1UCN.org



INTRODUCTION

behavior. The outcome of this survey was quite surprising since Islamabad is
the only city in Pakistan that has been developed according to a formalized and
regulated master plan with considerable attention given to pedestrians according
to development plans laid forward by Greek planner Constantine Doxiadis. As a
general conclusion to these surveys, it was revealed that measures and institu-
tions promoting pedestrians and walking environments are generally not very
impactful. The lack of relevant policies and political intentions towards this goal
has led to deficits in pedestrian infrastructure facilities and city-scale amenities.
The example mentioned above highlights how ignoring pedestrian facilities and
infrastructure can overall reduce walkability. These issues strongly influence
walking behaviors amongst Pakistani individuals and are evident in their daily
lifestyles. Pakistan is the 9th most obese country globally, and around 3.4 million
Pakistani’s died only because of obesity in 2010 (Siddiqui et al.,2018). Research
conducted on a sample of 19000 subjects by researchers of the University of Glas-
gow, University of Manchester, and Khyber Medical College University revealed
that 29% of the Pakistani population, in general, is obese regardless of age and
other indicators. Two out of three reasons identified for this issue were lack of
exercise and high dependency on motorized vehicles for commuting. (Laar et al.,
2020). Does this pose a serious inquiry into why physical activity levels especially
walking, is a prevailing concept in Pakistani cities regardless of multiple health
and environmental benefits?

1.3. RESEARCH OBJECTIVE

Although it is widely agreed that numerous factors come into play that dominates
an individual or a group walking levels or characteristics, many researchers and
scholars agree that one of the most driving factors that moderates physical activ-
ity such as walking in the neighborhood design. New suburban developments in
Pakistani cities and their contemporary neighborhood designs bring in numer-
ous unprecedented challenges. While the rest of the world is moving towards
compact vertical developments with mixed-used functions, favoring higher res-
idential density and designing for enhanced accessibility, facilities, safety, and
aesthetics, neighborhood designs and planning in Pakistani cities are contrary.
During the early days of Pakistan’s inception, the “garden city” concept was the
widely accepted planning model, and many neighborhoods quickly adopted it.
Prime examples of these developments include Gulberg and Islamabad City.
These low-rise suburban development patterns with excessive housing and min-
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RESEARCH OBJECTIVE

imum provision of extra facilities are still prevalent in many housing schemes,
which lead to suburban sprawls. Reaching out to these suburban communities
has caused a drastic increase in private car ownership, increasing reliance on
motorized vehicles, and changing walking behaviors amongst residents. Walking
is losing importance as a mode choice despite health and environmental bene-
fits, thereby handing over the urban setting to motorized vehicles. In light of this
situation, there is a dire need to understand the underlying problems resulting
in this shift of mobility pattern. Hence, this study addresses this issue by careful-
ly analyzing walkability across contemporary neighborhoods in Pakistani cities.
Here, the intent is to evaluate existing planning practices to push for human-cen-
tric neighborhood design and reclaim the urban environment for human activ-
ities once again, which will be done by carefully analyzing factors hypothesized
to affect neighborhood walkability. Literature in the walkability domain suggests
that five urban and non-urban variables influence walking behaviors: feasibility,
accessibility, safety, comfort, and pleasurability. Along with these, an additional
layer of perception and behavior dominates an individual’s or group’s decision
towards walking. Hence keeping these factors in mind, this research seeks:

e Toevaluate environmental features of contemporary neighbor-
hoods in relation to walkability

e To evaluate resident perception regarding their neighborhood'’s en-
vironmental features in relation to walkability

e Torecommend improvements in environmental features to pro-
mote walking.

1.4. RESEARCH QUESTIONS
The following research questions will be answered during this research:

e How are the existing environmental features of contemporary
neighborhoods in relation to walkability?

» How do residents perceive the environmental features of their
neighborhoods in relation to walkability?

e How to improve neighborhood environmental features to pro-
mote walking?



THEORETICAL FRAMEWORK

2. Theoretical Framework

2.1. WALKABILITY: WHAT IS IT?

Before discussing walkability within urban neighborhoods, it is essential to dis-
cuss how different researchers approach the term. An extensive body of litera-
ture explains what walkability is and how to situate the term appropriately to
operationalize the concept. No clear consensus has been put forward to create
a universal definition of the term, but broadly, two ideas are elaborated in the
existing literature.

According to Forsyth (2015): One school of thought sees walkability as the out-
come of walkable environments, i.e., walkable places are lively, sociable, and
support outdoor physical activities. Many researchers support this ideology, in-
dicating that pedestrian-centric approaches such as mixed-use functions, side-
walks, landscaping elements, and active building frontages can draw people to
walk, emphasizing sociability outcomes (Jacob, 1961; Whyte, 1980; Gehl, 1987).
They are supporters of aspects such as liveliness, vitality, sociability, or vibran-
cy. It will be safe to say that this idea of walkability resonates with the concept
of “placemaking.” However, placing the notion of access to services, facilities,
and job-related activities changes the dimension of this definition, giving birth
to the second school of thought. The most conventional ideology sees walkability
as a means through which walking is enabled or supported and provides spatial
connectivity across time and space while being traversable, compact, safe, etc.
According to Southworth (2005, p. 248)

“Walkability is the extent to which the built environment supports and
encourages walking by providing for pedestrian comfort and safety,
connecting people with varied destinations within a reasonable amount
of time and effort, and offering visual interest in journeys throughout the
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network.”

This definition addresses four main aspects of walk-
ability: Accessibility, Comfort, Safety, and Pleasura-

bility. He further adds that any environment incor-

porating these aspects can be categorized as “highly
walkable.” Another definition offered by Jane’s Walk
(2013) viewing walkability as an objective and subjec-
tive assessment states:

“Walkability is a quantitative and qualitative
measurement of how inviting or un-inviting an
area is to pedestrians” (Jane’s Walk, 2013).”

These two definitions provide a clear understanding
of the measurement of walkability. First, it can be
assessed quantitatively while looking at attributes of
the built environment (fig. 3). Second, it points out
gualitative measurement, i.e., perception of their
built environment. Hence, we will be dealing with
walkability at both levels collectively.

2.2. UNDERSTANDING THE WALKABLE
NEIGHBORHOOD:

To improve walkability within an urban setting, it
is crucial to define the geographic or demographic
boundaries set forth by literature for the term “The
Walkable Neighborhood.” A thorough literature re-
view suggests that a walkable neighborhood’s popu-
lation density and spatial extents vary significantly.
Since a walkable neighborhood is pictured depend-
ent upon pedestrian movement, a specific popula-
tion density could be serviced by foot or by access-
ing a nearby transit stop. As an ideal case scenario, a
walkable neighborhood has a range of 5000 to 1000
inhabitants (Talen and Koschinsky, 2013) but this

Fig 3. The built environment attributes
and quality of a walkable neighborhood
Source:Mortgagemedia.com
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Fig.4: Conceptual diagram of the idea of the walkable neighborhood
Source: Weng et al., 2019

number can surely variate depending upon where the neighborhood exists, i.e.,
in an urban center or a suburban area. The 20th-century garden city design by
Letchworth housed 10,000 residents per neighborhood, whereas Clarence Per-
ry’s “neighborhood unit” housed 5000 residents. Present-day New Urbanists use
the range of 5000 to 1000 inhabitants as an optimum population for an urban
village or walkable neighborhood. The concept of a walkable neighborhood is
even translated into many measurable attributes to be evaluated. The measures
of a walkable neighborhood have been tested widely with playful concepts such
as “popsicle test” (a neighborhood is considered walkable if an 8-year-old can
safely buy a popsicle and can return on his/herself before it melts) or “20-minute
neighborhood” (Larabee, 2008). However, a generally accepted concept implies
that a neighborhood with high walkability is considered to facilitate daily life ser-
vices and amenities within 0.25 to 0.5 miles from one’s home or everything is
available within 5 to 15 minutes (fig.4). This rule to date is valid and helps to
demarcate a geographic boundary of a walkable neighborhood.

2.3. WALKABILITY: ADOMAIN

The past 20 years have seen a substantial decline in walking rates amongst in-
dividuals to access nearby transportation and means for leisure and recreation.
The reliance on the sedentary lifestyles of individuals is causing significant health

9
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challenges and high rates of obesity. The dramatic decrease in walking trips has
alarmed public health and medicines professionals as multiple former studies
indicated a strong correlation of physical activity levels to increased risk of heart
diseases, strokes, and other health issues (Centers for Disease Control and Pre-
vention, 1999). Not only this, professionals from disciplines such as architecture,
planning, and sociology were also troubled by this issue since many believed this
could adversely impact the sense of community and quality of life within cities.
To counter this issue, researchers from these domains started identifying factors
that affected a person’s activity levels; however, the scope of their investigations
followed a disciplinary approach. For example, health researchers were focused
on studying individual-level characteristics and walking behaviors, whereas
planning researchers were trying to figure out correlations of physical environ-
ment variables and physical activity levels, and so on (Alfonzo, 2005).

Until recently, health researchers and urban planners started to broaden the
scope of their studies and stepped beyond their disciplines and expertise. While
the aspect of walking in urban surroundings had been studied previously (Frank
and Pivo, 1994; Handy, 1996a), planners started to look beyond the physical as-
pects of the built environment to comprehend individual and group level demo-
graphics as control variables. Similarly, health researchers started analyzing the
role of the built environment in influencing walking (in addition to individuals
and group-level characteristics) to access nearby recreational and exercise fa-
cilities. This breakthrough in walkability research was the first step in acknowl-
edging the idea that promoting walkability within an urban setting was not pos-
sible while looking at the problem in isolation. Adopting a narrow approach to
a multi-scaled problem such as the decline of walking rates had led to a limited
understanding of underlying factors; therefore, a more comprehensive body of
research termed “walkability” literature emerged. Therefore, professionals from
varied backgrounds such as transportation planning, urban design, psychology,
and sustainability study this effect thoroughly, using a transdisciplinary approach
(Talen and Koschinsky, 2013) to advance the walkability dimension.

The result of this collective exploration highlighted that neighborhood walka-
bility is highly dependent on both quantitative and qualitative measures. Quan-
titative measures include “macro-scale” elements that make part of an urban
form, such as mixed land-uses, street network, building density, block and street
length, population density, etc. Qualitative measures, on the other hand, rely on

10
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small “micro-level” features of the built environment such as quality of pedes-
trian paths, building facades, presence of trees, availability of street furniture,
street lighting, visually pleasing elements of the environment, perceived safety
from crime and traffic, liveliness, sense of place, etc. (Ledraa, 2015). The above
features clearly show that the built environment’s macro and micro-level attrib-
utes can intensely affect an individual’s walking behavior, supplementing vari-
ous claims of why neighborhood walkability is crucial for consideration during
planning and design. In the field of public health, dense urban neighborhoods
show high walkability and physical activity levels in comparison to a sprawling
neighborhood (Rodriguez et al., 2006) which ultimately reaches the goal of being
an “Active Community” (Doyle et al.,2006). The housing policy literature em-
phasizes social diversity as a critical consideration and states that easy access to
transportation and jobs, land-use mix diversity, and housing variety create social
diversity. (Nyden, 1998). From a sustainability perspective,

“Walkability is the foundation for a sustainable city; without it, resource-
ful conservation will not be possible. Like bicycling, walking is a “green”
mode of transport” (Southworth, 2005, pg. 24).

Improving neighborhood walkability can solve ecological degradation support-
ing active travel, reducing carbon footprint, and energy consumption (Ewing et
al., 2010; Southworth, 2005). Finally, studies from sociology suggest that neigh-
borhoods with high walkability show strong social capital due to resident trust,
bonding, and communal participation (Rogers et al., 2010; Leyden, 2003) and
better exchange and sociability (Brown and Cropper, 2001). To discuss existing
literary works in detail, it is vital to cluster them according to their main catego-
ries. Here we will elaborate on transportation, urban planning, design, psycholo-
gy, and health due to their relation with walkability and assess what evaluations
(i.e., objective or subjective) have been studied previously.

2.3.1. Transportation Planning:

Literature in this category primarily relies upon objective assessments and iden-
tifies a strong correlation between neighborhood traffic planning and walking
behaviors. Neighborhoods with high walkability have better provision and Ac-
cessibility to facilities (such as groceries, shops, cafes, etc.) such that they can be
reached within 10-20 mins or 1-2 miles by walk. (Southworth, 2005). Distance

11
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to Destination is a relevant factor affecting choice whether to walk or take the
car, above others such as weather condition, physical inability, or crime safety
(Handy, 1996; FuniHashi 1985). Research showed that 70% of residents were
willing to walk 500 feet to carry out everyday activities, and their willingness
changed with an increase in the distance such that 40% agreed to walk 1/5 a mile
and only 10% agreed to walk half a mile. (Southworth, 1997). Street Connectivity
is a significant factor influencing walking (Boarnet and Crane, 2001). It is cal-
culated by the number of intersections present per km along with cul-de-sacs
within a neighborhood. It is usually seen that streets with more intersections
and fewer cul-de-sacs encourage pedestrians to walk more (Krizek 2000). When
streets follow a grid pattern, barriers to walking reduce, directly influencing ori-
gin and destinations times. High connectivity is symbolic of linear or straight-line
routes. In addition to connectivity, grid patterns offer alternate routes, increas-
ing route choice (Saelens et al., 2003a). Regardless of providing an internally
connected pedestrian network, the absence of Transit Facilities within a neigh-
borhood will always increase auto-mobile usage even if it supports other aspects
and is well-designed in terms of neighborhood design (Cervero 2002). Linkage
to other modes of transport such as buses or trains will provide better mobility
and connectivity. (Southworth, 2005). A study analyzing the impact of introduc-
ing a light-rail transit on the walking behaviors of nearby residents in a regional
neighborhood reported a positive association between the two (MacDonald et al.,
2010). Proximity to the workplace was a strong indicator of transport-related
walking in women (Cerin et al., 2007). Factors such as the presence and absence
of Sidewalks and Pathways can overall encourage or discourage walking (Alfon-
z0, 2005). Roads with wide lanes and high-speed traffic with no sidewalks and
long distances between crossings were dangerous and inadequate for pedestrians
(Hanzlick et al., 1999). Traffic Calming strategies include reduced street widths,
speed limits, crosswalks/signage overall increased street activities and pedestri-
an volumes (Frank et al., n.d.; Clark and Dornfeld, 1994). The study conducted
in the Netherlands showed that calming traffic measures reduced accidents by
about 20 - 70% depending on the locality and its urban form (Pucher and Dijk-
stra, 2003).

2.3.2. Urban Planning and Design:

This category relies on a combination of objective and subjective assessments.
Walking has been a subject of examination for quite a long since it appears to
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be influenced by neighborhood design (Shay et al., 2006). The walkable neigh-
borhood has been correlated with many measurable attributes for evaluation.
These attributes have evolved significantly in the last few years to study the im-
pact of neighborhood design on traveling mode choice (Frank et al., 2010). and
health outcomes such as obesity (Saelens et al., 2003b). An urban design and
block-level quality are said to be relevant perimeter that encourages pedestrian
movement. Factors such as the presence of street streets, adequate sidewalks,
blank walls, building frontages, parking lots, traffic volumes, and street con-
nectivity play a vital role (Talen and Koschinsky, 2013). Effective urban design
can enhance sociability and walkability within an urban setting, and it has a di-
rect impact on human behavior and attitude (Yaseen, 2017). Studies highlight a
strong relation between compactness, mixed land uses, building density, diver-
sity of housing types, and open space provision (Durand et al., 2011). Density is
also considered a very promising variable and is calculated using indicators such
as population density, number of dwellings, and places of employment (Wells
and Yang, 2008). Higher Building Density and Mixed-Uses have been strongly
correlated with physical activities (Frank and Pivo, 1994). Land-Use Diversity,
especially near commercial areas, showed more excellent walking rates amongst
nearby residents (Cervero and Kockelman, 1997). Land use mix is measured by
the availability and number of different facilities, and it is often seen that peo-
ple tend to walk more when different land uses such as residential, commercial,
schools, recreation exist. One study conducted in Iran showed that more pub-
lic parks within a neighborhood increase physical activity levels such as walking
among women (Andrews and Shahrokni 2014). Diversity and Complexity with-
in a built environment have also been associated with user preference (Nasar,
1983; Herzog, 1992). The Perception of Environmental Aesthetics strongly cor-
relates with higher walking rates (Ball et al., 2001). Streetscapes play a vital role
in neighborhood walkability. They are often measured by features such as street
lighting, well-paved and designated walkways for pedestrians, and availability
of attractive landscape views or building facades (Bourdeaudhuij et al., 2003).
Street Trees indicated high walkability compared to streets without trees in a res-
idential neighborhood (Stamps, 1997). Well-maintained Public Spaces have also
been identified as the source of communal gatherings and meetings, facilitating
walking and social interaction between varied social classes (Roberts, 2007). Pro-
vision of Amenities such as purposefully placed street benches and chairs within
an urban environment facilitates social interaction. Sharing the same sitting fa-
cilities provides an opportunity to communicate. Providing secondary services
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such as planters, chairs, or stoops in the public plazas also sufficed the purpose,
leading to higher walkability (Gehl, 2013).

2.3.3. Psychology:

Purely dependent on subjective assessments, an extensive body of literature fo-
cuses on perceptions and behaviors towards walking. Research highlights that
both objective and perceived environmental characteristics are correlated with
physical activity behavior (Brownson et al., 2004). Susan Handy states that

“because the pedestrian sees, hears, smells and feels much of the surroun-
ding environment, urban form is likely to play a greater role in the choice
to walk” (Handy, 1996).

Many studies in this domain have tried to identify similarities between objective-
ly assessed environmental attributes (such as using GIS, Walking Audit Tools)
in comparison to subjectively assessed environmental attributes (surveys, inter-
views, mental mapping) (Brownson et al., 2009). These studies have found that
resident perceptions do not correlate with objective assessments in many cases,
creating a new dimension for investigation (Hoehner et al., 2005). Neighborhood
perception has been found to have a solid link to walking behavior, and, in many
studies, researchers focus on specific target groups (such as children) in varied
environments (such as schools) to relate how perception will impact physical ac-
tivity levels (Humpel et al., 2004). Some studies showed gender variations in
walking. For example, Hume et al. (2007) showed that neighborhood perception
was a substantial factor in girls walking to school. Other studies also suggest per-
ception of walking has a direct influence on walking behavior. For example, more
walking was recorded in individuals who acknowledged the benefits of walking
(Lund, 2003). Researchers scoring streets for movement across four European
countries showed that people were willing to walk extra 160m on streets marked
as “pleasant” during good weather (Westerdijk, 1990). .

A significant body of literature has studied safety from two aspects; perceived
safety from traffic and crime. Literature in the domain of traffic safety suggests
that the number of children walking or cycling to school has decreased over 40%
in the past 20 years (Killing-sworth and Lamming, 2001). The reason identified
for this change relates to children’s safety from traffic. Therefore, cities are de-
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veloping “paths to school” programs to provide safe street access to school chil-
dren (Southworth, 2005). The “The Safe Routes to School Program” initiated
and operational in Odense, Denmark, reduced 85% of children’s traffic accidents
(Untermann, 1990). A study also indicated that children’s physical activity was
recorded more in urban settings with a cul-de-sac layout than grid layout due to
less traffic flow (Tappe et al., 2013). One study found that fear of crime was sole-
ly responsible for psychological distress amongst residents (Scheweitzer et al.,
1999). An unsafe environment having a fear of crime and insecurity is negatively
correlated with walking levels amongst residents (Foster and Giles-Corti, 2008;
Villaveces et al., 2012). A study analyzing the effects of fear on resident exercise
levels found a decline in the number based on the resident perception of safety
(Ross, 2000). therefore, the presence of people walking or sitting was strong-
ly affecting walking levels. Proper lighting was a factor for increased perception
of safety and creating a more walkable setting (Ball et al., 2001; Foster et al.,
2010). Moreover, places with high walkability were considered safer, i.e., attrib-
utes such as mixed-land uses, high building density, and fewer vehicles were per-
ceived as safer by pedestrians, enhancing walkability and social capital (Burton
and Mitchell, 2006). Moreover, such places allowed residents to interact more
and develop connections amongst themselves and with the urban spaces, due to
which their walking rates increase as opposed to areas having segregated social
activities (Leyden, 2003). Increased walking levels in a community can enhance
familiarity and sense of ownership, increasing compassion and responsiveness
(Jackson, 2003a). Many environmental attributes are linked to perceived safety;
for example, vandalism, graffiti, poorly maintained spaces, litter can induce fear
in public (Hope and Hough, 1988; Maxfield, 1987). To counter these impacts,
Kuo et al. (1998) found that tree plantation and grass maintenance activities had
influenced the sense of safety of many inner-city residents. Studies showing psy-
chological barriers to walking include time limitation and responsibility of young
children. Similarly, a study on sidewalks showed that physical activity levels in
older people having access to safe and barrier-free sidewalks were more than
older people living in neighborhoods having unsafe sidewalks with walking ob-
stacles (Booth et al., 1997).

To summarize, it is crucial to analyze all the aspects surrounding the term walk-
ability to suggest improvements. It will be nearly impossible to study one aspect
without taking into consideration its counterpart. Since built environmental fea-
tures are strongly correlated with walking levels, evaluating neighborhood de-
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tation, urban design, planning, and health research.
2.4. CONCEPTUAL FRAMEWORK

While walking posits multiple benefits to health and the environment, the de-
clining number of individuals walking for everyday activities is an alarming sit-
uation. To identify and investigate reasons for this change, researchers at the
University of California, Irvine, explored factors that dominated an individual’s
walking behavior and choices. Researcher Mariela Alfonzo (2005) argued that
declining walking rates could not be examined by adopting a narrow disciplinary
approach and needed a transdisciplinary theoretical model to identify the effect
of individual, group, regional, and environmental characteristics on walking
behaviors. To address this gap, she first proposed a hierarchy of walking needs
model in which both urban and non-urban variables were considered (fig.5). She
organized these urban variables into a hierarchy and argued that the order of
these needs dominates walking. Based on the theory of human motivation pro-
posed by Maslow (1954), which states that walking needs are “organized into a
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hierarchy of prepotency” (p.83), she hypothesized that the same ideology could
be applied to individuals when they make decisions related to walking. In her
opinion, the lower order needs have to be met for an individual to choose to fulfill
higher-order needs. i.e., the need for accessibility needs to be met before safety
and so on. In line with this argument, she developed a broader socio-ecological
model which highlighted an individual’s decision-making process related to wak-
ing. She further stated that the hierarchy of walking needs alone does not indi-
vidually address a person’s walking decision. Instead, it should be coupled with
additional elements such as perceived and life cycle circumstances to understand
the process better. The components and details of this framework include:

2.5. THE HIERARCHY OF WALKING NEEDS MODEL:

This model is based on environmental factors referred to as antecedents and is
broken down into five levels considered before walking. She argues that an indi-
vidual will not consider a higher-level order if the primary level is not met. For
instance: an individual might not consider walking through an area if it is unsafe,
even when it offers pleasant views. In order words, a person might not consider
walking through an area if they feel that it is not safe, even if the area offers a
pleasant walking experience. Also, she added that the hierarchy does not repre-
sent that all levels need to be met before an individual decides to walk, walking
process can occur at any level based on individual preference. An individual need
for accessibility may be partially met, but for them, safety is more of a concern
to decide whether to walk or not. Therefore, it is also possible that the levels de-
veloped within the model may not always follow the strict order; instead, some
exceptions can be made. The components of the model and its hierarchy are illus-
trated in figure.6 and explained in detail below.

2.5.1. Non-Urban Variable:

i Feasibility: Itis the most basic level of need within the hierarchal mod-
el. It refers to the practicality or viability of a walking trip, i.e., to assess whether
a particular trip is feasible by walking. This need for feasibility may impact an
individual’s choice for both destinations and stroll walking. For destination trips,
feasibility controls whether to go on foot or use any other travel mode for stroll-
ing trips. It can affect the decision of whether one wants to walk or not for the
sake of recreation. Factors influencing feasibility generally included constraints
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of time (Booth et al., 1997), mobility as in physical and health condition (Ball et
al., 2000), and family responsibilities (Dieleman et al., 2002).

2.5.2. Urban Variables:

» Accessibility: It constitutes macro-level urban features such as the pat-
tern, network, variety, proximity, quantity, quality of activities, and con-
nectivity between different uses (Handy, 1996b). It may include micro-scale
elements like sidewalks, pathways, trails, and features that motivate some-
one to walk. It can also include actual or perceived walking barriers; ac-
tual barriers include mysterious land uses such as a gated community or
a natural feature such as a river, whereas perceived barriers can be wide
roads that seem life-threatening to cross. Accessibility also included the
number of destinations available within an easy walking distance and vari-
ous land-uses within an area. The perception of distance to destination can
be a significant factor affecting walking for destination trips (Southworth,
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1997; Black et al., 2001); however, it may not affect significantly in the case
of strolling trips. (Handy, 1996b)

Safety: Safety refers to whether an individual feels safe from street crime.
Certain land uses, the presence of individuals or groups, or even the urban
form of an area can render an individual perceived safety. The need for
safety might affect strolling trips taken for the sake of leisure or recreation
as this is an optional activity. Urban variables that may render a person
feeling of safety can include graffiti, garbage, vandalism, abandoned build-
ings, or even poorly maintained housing (Hope and Hough, 1998; Perkins
et al., 1986). The presence of land-uses such as bars or liquor stores may
also lower perceived safety levels. The presence of street lighting, yard dec-
orations, and private plantings (Perkings et al., 1992), signs of outdoor ac-
tivities in residential areas (Brown and Altman, 1983) have been associated
with reducing perceived safety from crime. The presence of narrow streets,
non-residential uses, and stores also increased sense of safety amongst
some users (Perkins et al., 1993)

Comfort: This refers to an individual’s level of ease and convenience. A
person’s walking comfort is strongly influenced by various environmental
factors that strongly encourage or discourage walking. Overall the attrib-
utes of the built environment that may impact the relationship between a
pedestrian and motorized vehicle include calming traffic elements, width
and lengths of the street, speed limits, speed bumps, and presence of buff-
ers (Clark and Dornfeld, 1994). Traffic volumes have also been associated
with resident satisfaction (Appleyard, 1981). Other factors include condi-
tions of the walkway system (such as sidewalk maintenance and widths),
urban design features (canopies or arcades), facilities and amenities (street
benches and fountains).

Pleasurability refers to the level of attractiveness of an area that can
enhance a person’s walking experience and assess how enjoyable an area
is to walking. Indicators such as diversity, liveliness, scale, density, com-
plexity, and aesthetic elements make walking enjoyable, increasing user
satisfaction. Streetscapes, urban design, and architecture elements may
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enhance the feeling of pleasure for an individual. Elements that may en-
hance a person’s walking experience include various mixed uses, street
trees, public spaces, appealing architecture, modern and historic, colorful
spaces, outdoor dinner areas, etc. Concerning these factors and elements,
research also suggests that the presence of mixed land usage and buildings
with active ground frontage were positively correlated to walking (Cervero
and Kockelman 1997). Setbacks also play a vital role in generating a pleas-
urable walking experience; only 1.9% of people walked in new areas around
buildings with a more significant setback than older areas with more minor
setbacks, where 5.9% walked. sss

2.5.3. Perceived Environmental Factors:

The model emphasizes that user affordance of these five levels acts as a mediator
between the antecedents and the outcome. Affordance refers to whether an envi-
ronment possesses the attributes that can support a particular behavior. An in-
dividual’s perceptions and habits can determine whether they will afford to carry
a walking activity. For example, a similar setting can offer different experiences,
i.e., for one individual, the aspect of safety should be met to walk in contrast to
another individual. Thus, a person’s perception regarding a particular walking
activity can impact overall walking behaviors. A study revealed that those who
perceived the environmental features of their neighborhoods as more favorable
were 16% more likely to indulge in walking than those who rated their neighbor-
hood environment as moderate.

2.5.4. Lifes Cycle Circumstances:

The model states that life cycle circumstances also affect a person’s walking
choice in addition to antecedents and affordance. Life cycle circumstances in-
clude individual-level characteristics (i.e., age, gender, income, etc.), group-lev-
el characteristics (i.e., cultural and social factors), regional-level characteristics
(i.e., climate, geography). These circumstances act as a moderator to gain walk-
ing outcome. For example, a reasonably health-conscious person will ultimately
start walking even at lower hierarchal levels in the model than a person who does
not value health. Similarly, a person with high motivation might start walking
early than an individual with less motivation level; therefore, they might need a
higher-order to boost their motivation.
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2.5.5. Walking Outcomes:

The last component of the model is the walking outcome. Here the researcher
has presented types of walking based on the determinants of duration and time.
Three kinds of outcomes may appear; no walking, brief walking (less than 10
minutes), or prolonged walking (more than 10 minutes). Similarly, for typology,
there is either destination walking (which is mainly concerning transportation),
strolling walking (done for leisure and recreation), and finally, combination
walking (i.e., a mix of both destination and strolling walking)

To summarize the theory presented by Alfonzo, walkability within an urban set-
ting is highly dependent on three major factors; built environmental factors,
perceived environmental factors, and life-cycle circumstances. Considering this
discussion, built environment and perceived environment play a substantial role
in determining walkability within a setting. Therefore, this research will seek to
evaluate the first two factors in Pakistani neighborhoods using this model. New
developments generate sub-urban sprawls because cities are growing in uncon-
trollable sizes with no boundaries or city centers. This phenomenon has increased
reliance on motorized vehicles to move within these developments, causing a de-
cline in active mobility. These new suburban neighborhoods are now only accom-
modating car users with no or limited attention to pedestrians. From this per-
spective, it is imperative to understand how well these neighborhoods function
in active mobility, such as walking. How readily are the services or amenities dis-
tributed so that everyday activities can be carried out by foot? How conveniently
can one access a nearby transportation stop to avail more mobility options? How
safely can pedestrians move around these communities without being run down
by high-speed traffic or the fear of street crime? How sound is the neighborhood
in building aesthetics, greenery provisioning, and shade to provide a pleasant
walking experience for individuals? In other words, it is more important than
ever to evaluate the built environment of these neighborhoods in terms of their
capacity to support and promote walking. Therefore, this research will address
this issue by evaluating macro and micro-level environmental features of neigh-
borhoods linked to walkability based on Alfonzo’s Hierarchy of Walking Needs
Model. Since the urban variables associated with walking are accessibility, safety,
comfort, and pleasurability, | would be using these scales to evaluate the qual-
ity of built environmental factors. Moreover, since the model does not address
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which attributes to analyze to study perceived environmental factors, this will be
analyzed using a different approach and methodology.

22



RESEARCH METHODOLOGY

3. Research Methodology

3.1. STUDY AREA

An appropriate case study area was selected to gain desired outcomes and carry
out relevant research work. Furthermore, a mixed methodology using both quan-
titative data collection and analysis tools and qualitative indicator assessments
were employed to address the main research question associated with the topic.

3.1.1. Relevance and Issue:

As discussed previously, contemporary neighborhoods in Pakistan still follow
the garden city concept; selecting neighborhoods for investigation was primarily
based upon this criterion. To undergo this research, two neighborhoods select-
ed as case study sites were Bahria Town, Rawalpindi/lslamabad, and Defence
Housing Authority (DHA), Islamabad. These neighborhoods are part of the Is-
lamabad Rawalpindi Metropolitan Area and started to develop along city periph-
eries. They were developed as sub-urban gated communities during the same
timeline (i.e., from 2003 onwards) to revolutionize housing planning models.
Bahria Town is an Islamabad-based private real estate company that develops
and owns the housing market in Pakistan. Divided into multiple phases, it is the
most prominent gated community housing 100,000 individuals and many oth-
er projects across many cities in Pakistan. On the other hand, Defence Housing
Authority (DHA), Islamabad, is divided into five parts and is administered by the
Pakistan Armed Forces Welfare Department, which primarily provides residenc-
es for retired military personnel. Both neighborhoods are regarded as one of the
most expensive communities in the Islamabad-Rawalpindi Metropolitan Area
and house medium to high-income groups indicating that formalized planning
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models somewhat target a particular social group.

Although developed alongside one another, there
is a stark difference in planning ideologies between

both neighborhoods. Since a private developer runs &

Bahria town, it places a high focus on commerciali-
zation. In this view, Bahria Town offers mixed-used
functions such as multiple land-uses, several housing
options, high-quality facilities/amenities, making the
housing scheme attractive for individuals who can af-
ford a specific living (fig.7). On the other hand, since
DHA focuses more on providing a place for living, it
has fewer facilities and amenities and houses more
residential typology (fig.8). Although the provision-
ing of services in Bahria Town is far more attractive
than DHA, safety & security levels in the latter neigh-
borhood are reported to be better, as discussed by
some residents. These minor differences and similar-
ities have overall improved the housing experience in
Pakistan. From a broader perspective, both housing
schemes and neighborhoods have been rendered suc-
cessful. Their popularity and demand have allowed
their developers to replicate the same housing ideol-
ogy on a national scale targeting other big cities like

Lahore, Karachi, Peshawar, etc. Hence, it will be safe &

to say that Pakistan’s future will witness more Bahria
Towns and DHA’s.

Fig. 7: Aerial view of Bahria Town Phase 8
Source: Bahriatown.com

As mentioned earlier, these gated communities are ¥&.%

developed far away from the city center; there is al-
ways a struggle in accessing these high-class neigh-
borhoods. Their development along city peripheries
has both advantages and disadvantages. Since the
land prices in these outskirts were considerably low-
er, the developers found an opportunity to buy and
develop it from an investment viewpoint. On the oth-
er hand, potential buyers were advertised that these

Fig.8: Aerial view of DHA-2, Islamabad
Source: Flicker/arsiphotography
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communities would ensure high-quality living standards with minimum traffic
and congestion issues, away from the city hustle. However, from an opposing
viewpoint, distance away from the city center with no formalized transportation
systems promoted motorized vehicles. This ideology has increased dependence
on vehicle ownership, caused frequent traffic movements, and decreased pedes-
trian activities, thereby slowly changing walking behaviors within individuals.

From this point of view, it is imperative to comprehend how well these gated
communities function in active mobility. How much walking can they support so
that the individuals can carry out everyday activities easily? In other words, it is
more important than ever to evaluate the built environment of these neighbor-
hoods in terms of their capacity to support and promote destination or leisure
walking. Given the numerous benefits of pedestrian-oriented developments, it
is essential to assess how sustainably these developments can grow and provide
for their residents.

3.1.2. Site Selection

Two areas were selected from both neighborhoods for walkability analysis to ful-
fill the objectives of this study. Bahria Town, Islamabad, is divided into 8 phases,
and phase 4 was selected for investigation (fig.9). On the other hand, DHA phase
2 is divided into different sectors ranging from A to J. The site of investigation
from DHA was chosen to be sector E (fig.10). The reason for the selection of phase
4 from Bahria and sector E from DHA revolved around the following reasons:

e First, both of these areas had the most significant number of services/
amenities such as cinemas. gymnasiums, restaurants etc. The presence of
diversity and variety of services is an indicator of enhanced walkability.
Hence, the researcher aimed to analyze whether more facilities supported
more walking within an urban setting.

» Secondly, the income range for this phase/sector residents was similar, tar-
geting medium to high-income groups.

e Third, while viewing this phase/sector through google earth, it was appar-
ent that the urban typology of both these areas was alike. Placement of a
circular commercial area alongside a residential area represented common

25



STUDY AREA

Case Study 1

Location

Bahria Town,
Islamabad

Fig.9: Geographical location of Bahria Town, Phase 4 alongwith context of the area
Source: Googlesatelliteimagery + Author

Case Study 2
Location

DHA, Islamabad

Fig.10: Geographical location of DHA Phase 2 and sector E alongwith context of the area
Source: Googlesatelliteimagery + Author
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traits.

e Finally, a walkable neighborhood is estimated to be around 0.5-1 mile in
area. Therefore, this phase/sector more or less followed the same size.

Hence keeping this context in mind and the future possibility of these schemes to
expand, this study aims to evaluate neighborhood environmental features which
support walking present within this phase/sector of these two neighborhoods.
The goal will be to assess how conducive the built environment of these two areas
is to walking, the provision/absence of adequate pedestrian facilities, and resi-
dents’ perception about their neighborhood features.

3.2. DATACOLLECTION TOOLS

The literature mentioned above highlights that many audit tools based on qual-
itative and quantitative measures evaluate walkability within an urban setting.
Since the focus of this research was to assess (a) environmental features poten-
tially linked to walking (b) resident perception about their neighborhood envi-
ronmental features, three different auditing tools were used. Overall research
methdology is illustrate in fig. . The details of the three different datasets created
to fulfill the pre-requisites for the Hierarchy of Walking Needs Model within a
Socio-Ecological Framework are as follows:

3.2.1. Built Environment Features: Irvine Minnesota Inventory
(IM1I):

Irvine Minnesota Inventory (IMI) is developed by a team of researchers at the
University of California and University of Minnesota and is based upon Alfon-
zo’s theory of the Hierarchy of Walking Needs Model. IMI measures a range of
built environment features potentially hypothesized to support walking arranged
according to four urban scales. The instruments allow the researcher to observe
both macro and micro-level attributes of the built environment. Macro-level
characteristics such as street pattern and connectivity, whereas micro-level fea-
tures include street trees of street furniture and so forth. This tool is based on
field observations of the built environment done by the researcher for different
segments within a neighborhood setting. This inventory was developed in 2003-
2005 due to items used from the SPACES (systematic pedestrian and cycling en-
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- a_ Research Methodology L MTW “““ 5
Flow Chart | Resoacnobiecthe |
__________________________ N D i

Environmental Features Perceived Environmental Factors Walking Data Data Required
(Quantitative) L {Quantitative) i (Quantitative) : ata Require
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Results and Findings r -I RECOMMENDATIONS TO PROMOTE WALKING

Fig.11: Research methodology and work flow chart
Source: Author

vironmental scan) tool, rigorous literature reviews, focus group sessions, expert
panel views, and field testing in 27 different neighborhoods across the United
States. Researchers in California typically investigated residential and commer-
cial settings, whereas team Minnesota collected data from Minneapolis Metro-
politan Area. Generally, the inventory measured neighborhoods around 0.25-1
miles in size having residential or commercial districts. In total, the list included
162 items that were arranged according to four urban variables: accessibility (62
items), perceived safety from crime (15 items), comfort or perceived safety from
traffic (31 items), and lastly, pleasurability (56 items). The items under each var-
iable are elaborated in the appendix. Inter-rater reliability for most items in the
inventory was relatively high (with 77% of the items obtaining 80% or higher
agreement during California and Minnesota Reliability Tests), showing that the
scales within the inventory have a solid basis for development and can be used or
modified for this study purpose. The outlook of the inventory and data collection
instrument is shown in figure 12.
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Neighborhood Environment Walkahility Scale (NEWS)

Fig.12: The Irvine Minnesota Inventory, data collection instrument on built environment data and The Neighborhood Environment
Walkability Scale, data collection instrument on neighborhood perception
Source: Activelivingresearch.org

Furthermore, the IMI codebook specifically suggested that the scale could easily
be adjusted in other contexts, specially developed countries. For this research,
items from this inventory were first modified according to Pakistan’s context, and
then data on the built environment was collected using this tool. Since the area of
the investigation was formerly planned neighborhoods, it was easy to adapt the
scale in the local context.

3.2.2. Perceived Built Environment Features: Neighborhood Envi-
ronment Walkability Scale (NEWS):

Resident perception is an essential prerequisite to study the impact of built envi-
ronment features on walking levels. Since Alfonzo’s Hierarchy of Walking Needs
Model did not address or develop an inventory to record perception data, an
auditing tool developed by Saelens and Sallis (2002) called Neighborhood En-
vironment Walkability Scale (NEWS) was used to fulfill this gap. The original
NEWS survey is an instrument based on 98 questions used to assess residents’
perceptions regarding their neighborhood features related to walking or any oth-
er physical activity (fig.12). This scale is arranged according to seven variables;
residential density, mixed land-uses, walking/biking infrastructure availability,
street pattern and connectivity, safety from crime and traffic, neighborhood aes-
thetics, and resident satisfaction. The scale is designed on a four- and five-point
Likert scale to record user perceptions and evaluate neighborhood design fea-
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tures related to walkability. For this study, an abbreviated version of the tool was
used, comprising of 65 questions in total. The survey questions were contextu-
alized using a version of NEWS that was modified in the context of India. Since
Pakistan and India share many geographical and cultural similarities, adapting
the scale according to Pakistan’s context was very convenient. Moreover, some
variables were grouped into the same domain as Alfonzo’s scale to balance both
scales. Residential density, mixed land-uses, walking infrastructure, street pat-
tern, connectivity, and resident satisfaction were grouped under the heading of
accessibility as the items under these variables were synonymous with Alfon-
zo's items under the accessibility scale. According to Alfonzo’s scale, the other
variables such as crime safety, traffic safety, and neighborhood aesthetics were
grouped under safety, comfort, and pleasurability.

3.2.3. Walking Data: International Physical Activity Questionnaire

(IPAQ):

Finally, to gain data on the walking levels of the residents, a modified version of
the International Physical Activity Questionnaire (IPAQ) was used. This scale is
a widely used and applied tool that has been in operation since 2000 until now.
Due to its easy use and data collection methodology, the scale has been translated
into multiple languages. Mainly, the scale explores information relating to physi-
cal activity levels such as transport-related physical activity, work-related travel,
leisure-time physical activity, sitting time, etc. For this study, IPAQ short form
was used, which inquired about residents walking levels in particular. Residents
were asked to self-report their daily walking time for all purposes; hence, combi-
nation walking was used.

Moreover, they were asked to estimate how many days have they walked in the
last week. The intent here was to record their daily walking minutes and then
multiply them by the number of days to get their weekly walking minutes. Re-
search on physical activity such as walking suggests that a span of seven days is
a good margin to comprehend a person’s walking levels. Therefore, the residents
reported their walking levels within the last seven days.

3.3. SAMPLING

The following sampling techniques have been used to carry out the research work:
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3.3.1. Built Environment Data: IMI

Street segments were used as a unit of analysis to analyze built environment
features whose careful selection was requisite to begin the data collection pro-
cess. Each neighborhood or setting (as termed by the researcher) was divided
into multiple segments. Generally, for one setting, a total of 15-20 segments were
selected according to literature; however, since my scale was rather significant,
25 segments were selected from both neighborhoods for investigation. (sample
size N=50). Based on the Irvine Minnesota Inventory guidelines, a specific meth-
odology was applied to choose streets under examination. At first, the observer
was encouraged to drive or walk through the entire setting to observe different
segments and the neighborhood environment. The intent here was to analyze all
attributes of the setting, such as buildings, intersections, block lengths, segment
dead ends, etc. Then a detailed map of the area was created on google maps to
demarcate the geographical boundary of the site and mark all potential segments
for sampling. Then sampling was initiated from any of the segments represented
on the map. However, the choice of the next segment was made if any of these
four characteristics varied from the last segment: 1) Land-use; 2) Sidewalk Net-
work; 3) Barriers to Walking; 4) If it is a nice place to walk. The fourth attribute
was added so that the observer can subjectively assess whether some locations
offer a better walking experience or not. Furthermore, only three adjacent seg-
ments were skipped for sampling, and it was mandatory to sample the fourth
segment even if it was similar to the one preceding it. This process was repeated
for all segments until the data collection was completed.

Data were collected through in-person field observations by walking through the
entire setting during March 2021. The data collection process also had a defined
methodology. The observer was expected to begin the data entry while standing
at the intersection of one of these selected segments. Data entry began by clearly
mentioning intersection name and location and answering questions 1-11 from
the inventory. Once done, the observer was expected to answer questions 12-56
while walking and observing the segment on both sides. Finally, once the ob-
server reached the other intersection, questions 1-6 were answered. All questions
relating to one segment were answered before leaving the segment. The data was
directly coded into an excel format provided by the researchers using a Samsung
Tablet. Coding within the inventory was primarily in the form of 0O=No and 1=Yes
to record the presence or absence of multiple items. Furthermore, some items
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were coded as some/a lot = 3; few = 2; none = 0 and attractive = 3; neutral =
2; unattractive = 1; O = no space. For this study, the coding and some questions
were modified to be recorded as binary terms, i.e., 0=No and 1=Yes. The pur-
pose of slightly modifying the scale was to get a score for every item within the
inventory to assess which item needs improvement for future recommendations.
Finally, no item in the inventory was left unanswered, and a response for each
item was coded. The same process was repeated for all segments until data on the
built environment was collected.

3.3.2. Perception and Walking Data: NEWS And IPAQ

Since data for IMI was collected from different segments, the same segments
were used to collect data for NEWS and IPAQ, using a stratified sampling meth-
od. To collect perception data, formal permission was attained from relevant au-
thorities of both neighborhoods to conduct this survey. Moreover, residents from
both neighborhoods were approached, and a proper consent form was signed,
which addressed the study’s objective and ensured data protection/privacy. Since
both neighborhoods did not have an integrated online system to conduct surveys,
a door-to-door survey was carried out during April 2021. Two types of surveys
were handed out on separate sheets; 1) NEWS and 2) IPAQ.

Along with these, a general section of the survey asked for information on the
socio-demographic profile of the participants. A team of two research assistants
helped to approach different households for survey distribution and collection.
The goal was to conduct two household surveys per segment, making a total sam-
ple size of 50 participants per neighborhood (i.e., N=100 for two neighborhoods).
Some residents agreed to participate in the study. However, they could not fill in
the surveys due to time constraints. Therefore, 112 surveys were handed out, out
of which 100 were received back to gain the required number. No participants
were followed up to return the surveys. The survey data was manually entered
into an excel file for data processing collectively and individually as per neigh-
borhood.

3.3.3. Participant Socio-Demographic Profiles:

The participants were distributed based on gender, age, education levels, income
levels, car ownership. The results from the demographics analysis are illustrated
in fig.13 below.
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Fig.13: The Irvine Minnesota Inventory, data collection instrument on built environment data
neighborhood perception
Source: Author
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Gender: A total of 100 participants agreed to fill the surveys for this
study, out of which, male representation was 52% (N=52), where-
as female presentation was 48% (N=48). Overall the ratio of male
participants in the study was slightly higher in comparison to female
participants.

Age: While going through literature studies, it was clearly stated that
walking levels could vary between different age groups, i.e., it may be
different for children and adults compared to senior citizens due to
health constraints. Therefore, to ensure that health wasn’'t a contrib-
uting factor in impacting walking levels, this study targeted adults
whose ages ranged between 18 to 65 years. The results of the anal-
ysis in fig.13 indicate that out of 100 participants, 36% participants
were 18-30 years in age (N=36), 34% participants were 30-40 years
(N=34), 19% participants were aged between 50-60 years (N=19),
and finally, 11% were between 40-50 years (N=11). This distribution
shows that most participants (70%; N=70) were between 18-40 years
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of age bracket, and there is a lower chance that constraints such as declin-
ing health or physical immobility could be a factor

» Education Level: The education bracket was distributed according to
the education system followed within Pakistan. The results in fig.13 indi-
cate that 40% of participants had acquired postgraduate degrees (N= 40),
35% had undergraduate degrees (N=35), 16% had an intermediate degree
(N= 16), 7% had doctoral degrees (N=7), and finally, 2% individuals were
currently undertaking a matriculation degree (N=2). The results for this
survey show that the majority of participants, i.e., 75% had a sound educa-
tional background (N=75). This number is relatively high while comparing
it with education levels within Pakistan. Higher education levels may have
a significant impact as individuals are more conscious and aware of the
numerous health benefits of walking.

» Family Income: While analyzing that household income levels, it was
indicated that 36% of households earned 90,000 to 130,000 PKR monthly
(N=36), 27% earned 130,000-170,000 PKR (N=27), 24% earned 170,000
PKR plus (N=24) and finally 13% earned 50,000-90,000 PKR (N=13). Ame-
dium-income household in Pakistan can earn an amount between 90,000
to 130,000 PKR monthly. The results in fig.13 that most participants fall
under the medium-income bracket (i.e., 36%), and however, a significant
percentage falls between upper-middle and high-income groups (i.e., 27%
and 24%). To summarize, the study area targets medium to high-income
households, representing those contemporary neighborhoods in Pakistan
only target a certain social stratum who possess the purchasing powers to
invest in private housing schemes and afford a better quality of urban life.

e Vehicle Ownership: Research by Alfonzo suggested that having a more
significant number of cars can indicate lower walking levels; therefore, the
number of vehicles owned was also used for socio-demographic analysis.
The results show that 59% of households own two cars (N=59), 28% of
households own one car (N=28), 10% of households own three cars (N=10),
and finally, only 3.0% of households own four cars (N=3). The results in
fig.13 indicate that most households are dependent on two cars for mobil-
ity (i.e., 50%). In Pakistan, individuals or families can easily afford only
one vehicle for commuting, and owning two cars is not an everyday norm.
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Hence keeping this factor in mind, the results suggest that vehicular own-
ership/usage is relatively high in these neighborhoods.

3.4. LIMITATION OF RESEARCH METHODOLOGY

One of the limitations of this study was the absence of face-to-face interviews
and frequent interaction with respondents due to current social distancing meas-
ures. Although household surveys were carried out, it was challenging to interact
with survey respondents directly and gain relevant insights into their walking ex-
periences and needs. Therefore, the data collection was dependent upon survey
methods. In my understanding, using a qualitative research methodology could
bring in a different output from the one used in this study.

Furthermore, the choice of study site could indeed produce varied outcomes.
From the beginning, this thesis argued that evaluating walkability within new
contemporary neighborhoods is a must to promote a walking culture. Therefore,
the choice of study site revolved around a formally planned neighborhood and
only targeted a specific audience. The results might be contrary if the same re-
search argument might be employed in any other neighborhood or socio-eco-
nomic area/class. Urban morphology and socioeconomic status can be critical
drivers of the outcomes of any study. During field observations, it was widely
observed that most individuals carried out walking as a means of leisure because
of better provisioning of walking infrastructure, enhanced security, and high-end
amenities. However, transport-related or job-related walking might be more fre-
guent in lower-income areas where walking is a means of mobility. Therefore,
changing the context and site of the study can bring a new dimension to this re-
search. Further researches along these lines can help bring in more clarity.

Moreover, the sample size for this study is relatively small. Since data was collect-
ed from street segments according to Alfonzo’s sampling methodology, more seg-
ments from varied neighborhoods would help strengthen the research outcomes.
Finally, increasing the number of participants and gaining their insights would
also have added benefits and more validity.
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4. Results and Analysis

This chapter begins with evaluating the data collected through the methodology
mentioned above. Data gathered using IMI, NEWS, and IPAQ were first stream-
lined together. The items within IMI were arranged according to the following
variables; accessibility, safety, comfort, and pleasurability, whereas the NEWS
tool had eight variables in total. Eight variables from the NEWS tool were com-
posited to equate them according to IMI’s variables to compare built environment
features with perceived environmental features. The reason for this grouping was
based according to the items present within the variables. Since items under five
variables (i.e., residential density, land-use mix diversity, land-use mix access,
street connectivity, walking/cycling infrastructure) from the NEWS tool were
equivalent to IMI’s accessibility variable items, they were grouped for analysis
and comparison. The other three variables from NEWS, i.e., crime safety, traffic
safety, and neighborhood surroundings, were equated with safety, comfort, and
pleasurability from IMI’s scale. The third dataset, i.e., walking, was computed in
terms of weekly walking minutes self-reported by the residents.

4.1. MULTI LEVEL ANALYSIS

Since two respondents were selected from each segment to report their percep-
tion data, this created a variation between the sample size of NEWS (N=100) and
IMI (N=50). For data processing, an average value was taken for each segment
so that the sample size between NEWS (N=50) and IMI (N=50) is achieved. The
exact process was applied for IPAQ data because it was also self-reported by the
residents; therefore, the sample size was reduced from N=100 to N=50 using the
average for each segment. Once the data was prepared, it was analyzed on three
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different levels.

4.1.1. City Level: Variable Level Analysis

The city-level analysis focused on identifying which independent variables (i.e.,
accessibility, safety, comfort, and pleasurability) strongly correlated with walk-
ing. This step was similar to Alfonzo’s research approach in which she identified
that in the context of the United States, Accessibility and Safety are the most
significant variables (Alfonzo et al., 2008), which helped her test the Hierarchy
of Walking Needs Model. However, since this research was done in a country like
Pakistan, geographically and culturally different, it was unlikely that the same
model could be applied. Therefore, the city-level approach is aimed at under-
standing how the model will contextualize according to Pakistan. Datasets from
both neighborhoods were first combined to increase sample size and were later
run using Statistical Packages for Social Sciences (SPSS) software version 26.0.
To briefly explain, the following tests were run in turn: Descriptive Analysis, Re-
liability Analysis, and finally, Correlation Analysis.

4.1.2. Neighborhood Level: Indicator Level

The neighborhood-level analysis focused on identifying which indicators from
both neighborhoods (i.e., Bahria Town and DHA) need improvement to promote
walking and helped draw a comparison between them. A score for each indicator
within IMI and NEWS was created; however, since IMI used the Binary scale and
NEWS used the Likert Scale, separate scores were developed for both scales. The
maximum possible indicator score for IMI is 25 (25 street segments), whereas
the maximum possible score for NEWS is 100 and 125 (using 4 and 5 points
Likert scale). This methodology helped develop indices for each variable under
examination. Separate indices were developed for built environment variables
(i.e., accessibility, safety, comfort, and pleasurability) and perceived environ-
ment variables (i.e., perceived accessibility, perceived safety, perceived comfort,
and perceived pleasurability). Comparing the built environment (B.E) and per-
ceived built environment (P.B.E) indices helped identify how the neighborhoods
function in reality and how residents perceive them.

4.1.3. Segment Level: Street Level
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Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
IMI-ACC 50 0 1 0.312 0.463
IMI-SAF 50 0 1 0.610 0.487
IMI-COM 50 0 1 0.277 0.448
IMI-PLE 50 0 1 0.443 0.496
NEWS-ACC 50 1 5 2.867 1.152
NEWS-SAF 50 1 4 2.836 0.887
NEWS-COM 50 1 4 2.135 0.868
NEWS-PLE 50 1 4 2.807 0.757

Fig.14: Descriptive statistics for all four variables of Irvine Minnesota Iventory (IMI) and Neighborhood Environment Walkabiliy Scale
Source: Authr

The segment-level analysis focused on developing a score for each segment from
both the neighborhoods and compare them with walking levels per segment. The
intent was to identify the streets residents choose to walk more and identify what
elements or characteristics make them desirable. Segment selection was made
for each variable separately (i.e., accessibility, safety, comfort, and pleasurabili-
ty) to draw future conclusions about what interventions could make people walk
more and why.

4.2. CITY LEVEL: VARIABLE LEVEL ANALYSIS
4.2.1. Descriptive Analysis:

The aim of running descriptive statistics was basically to gain summaries of dif-
ferent variables used within the study. Basic information extracted after running
descriptive statistics were; sample size, minimum value, maximum value, mean,
and standard deviation values. The results gained from this test are illustrated
in fig.14 and show that the sample size or street segments selected for this study
were 50 (i.e., N=50). All IMI variables (i.e., Accessibility, Safety, Comfort, and
Pleasurability) were used as independent variables, whereas NEWS variables
were considered mediators. The result indicates that the minimum value for IMI
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Reliability Analysis

Variables Cronbach'’s Alpha Items
IMI-ACC 0.734 40
IMI-SAF 0.608 11
IMI-COM 0.617 28
IMI-PLE 0.795 43
NEWS-ACC 0.901 46
NEWS-SAF 0.894 6
NEWS-COM 0.865 6
NEWS-PLE 0.849 6

Fig.15: Reliability analysis for all four variables of Irvine Minnesota Iventory (IMI) and Neighborhood Environment Walkabiliy Scale
(NEWS)
Source: Author

variables is 0, and the maximum value is one since the coding was done using a
binary scale. Moreover, mean values for all variables suggest IMI pleasurability
has the highest value, whereas IMI comfort has the lowest. Similarly, the mini-
mum value is 1, whereas the maximum value is five, indicating a 4- and 5-point
Likert scale was used. The mean values for perceived comfort are the lowest,
i.e. (2.135), whereas perceived pleasurability has the highest mean score (2.867).
Standard deviation values for both tools range from 0.4 to 0.8, respectively.

4.2.2. Reliability Analysis:

A reliability test usually measures the internal consistency of the measuring in-
strument. Measuring reliability is an essential prerequisite for using any scale
because when there are no measurement errors, the test output can be verified
as more reliable (Newman, 2003). Keeping this in mind, the items for all four
variables of IMI and NEWS, i.e., accessibility, safety, comfort, and safety, were
entered in SPSS for reliability testing. As mentioned earlier, the original items
for IMI accessibility, IMI safety, IMI comfort, and IMI pleasurability were 62,
15, 31, and 56; this number was reduced. The new items in each variable for IMI
accessibility, IMI safety, IMI comfort, and IMI pleasurability were 40, 11, 28, and
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Correlation Analysis

IMI_A IMI_S IMI_C IMI_P NEWS_A NEWS_S NEWS_C NEWS_P

IMI_A 1
IMI_S 216 1

IMI_C .230 488" 1

IMI_P 453" .245 303" 1

NEWS_A 427" 073 -.134 241 1

NEWS_S 287 310" 135 189 308" 1

NEWS_C .023 407" .300° -.056 .064 114 1

NEWS_P -.085 .216 4017 123 .024 1

161 .030

**, Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Fig.16: Correlation Analysis between all variables under examination. All variables are highly correlated except for B.E Comfort.
Source: Author

43, respectively. Similarly, the NEWS accessibility, NEWS safety, NEWS com-
fort, and NEWS pleasurability were 46, 6, 6, and 6, respectively. The results for
Cronbach alpha values for each scale are reported in figure 15. While interpreting
the results mentioned above, it can be seen six variables have a reliability value
equal to or greater than 0.7, whereas two variables have a value less than 0.7.
The minimum acceptable value for this test is 0.6. Items having a value less than
0.6 are automatically omitted by the SPSS software, which is why the number of
items for each scale reduced (i.e., items for accessibility reduced from 62 to 40).
Generally, scales with a value equal to or greater than seven are considered high-
ly reliable. The above table indicates that out of eight variables, the scale for six
variables is highly reliable. It is still acceptable for the other two variables since
the value is smaller than 0.7 but is higher than 0.6.

4.2.3. Correlation Analysis:

A correlation analysis was carried out to analyze the strength of relationships
between three variables under examination; IMI variables, NEWS variables, and
IPAQ (weekly walking minutes) reported by participants. Since the hypothesis
suggests that built environment variables play a substantial role in affecting walk-
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ing levels, IMI variables were computed as independent variables, and walking
was computed as a dependent variable. Moreover, since this relationship could
not be analyzed without considering the socio-ecological framework in which the
process occurs, mediating variables, i.e., NEWS variables, were also computed
against walking to see if they play any role.

The result from figure 15 suggests that walking has a high correlation with built
environment accessibility (IMI_A), safety (IMI_S), and perceived accessibil-
ity (NEWS_A). It has a moderate correlation with built environment pleasur-
ability (IM1_P) and perceived comfort (NEWS_C) and perceived pleasurabili-
ty (NEWS_P) and has a weak/insignificant correlation with built environment
comfort (IMI_C). In order words, improving accessibility indicators within both
neighborhoods will strongly impact walking levels, followed by safety and then
pleasurability. Comfort indicators in both neighborhoods are not supporting
walking levels; therefore, recommendations need to be provided for this varia-
ble. This output is slightly different from Alfonzo’s Hierarchy of Walking Needs
Model because Accessibility and Safety follow the same order, but Comfort and
Pleasurability have exchanged places. In other words, walking levels are weakly
being influenced by the presence or absence of comfort indicators.
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NEIGHBORHOOD LEVEL: ACCESSIBILITY

Built Environment Perceived Built Environment
Bahria Accessibility Index = 348 Bahria Accessibility Index = 3278
DHA Accessibility Index = 277 DHA Accessibility Index = 3247.5

Fig.17: Comparison of Accessibility Index within both neighborhoods;results indicate that Bahria has higher B.E and P.B.E Accessibility
Index than DHA.
Source: Author

4.3. NEIGHBORHOOD LEVEL: INDICATOR LEVEL ANALYSIS

To carry out the neighborhood level analysis, scoring was done for each IMI and
NEWS indicator. The maximum possible indicator score for IMI is 25 (25 street
segments), whereas the maximum possible score for NEWS is 100 and 125 (using
4 and 5 points Likert scale). The scoring process facilitated the development of
an index for each variable. A total of eight indices were created; four for IMI and
four for NEWS, respectively. Comparison of indices values and individual indi-
cators presented a complete picture of how well one neighborhood is functioning
compared to the other or which indicators are weak in both neighborhoods that
require immediate intervention. To highlight the difference of indicator score
(I.S) within both neighborhoods, a percentage difference for each indicator was
also calculated while keeping Bahria Town as a reference. Moreover, indicator
score (1.S) is computed in bar charts for clear visual interpretation.

4.3.1. Accessibility

Figure 17 shows the sum of accessibility indicators for both built environment
(B.E) features (using IMI tool) and perceived built environment (P.B.E) features
(using the NEWS tool). The values of the Accessibility Index for the B.E and P.B.E
in Bahria Town are 348 and 3278, whereas, in DHA, these values are 277 and
3247.5, respectively. This indicates that Accessibility Index in Bahria is higher as
compared to DHA. In other words, more service facilities are available in Bahria
Town, and the residents perceive them in the same manner.

The detail of individual indicator scoring (1.S) as per neighborhoods is illustrated
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Fig.18: B.E and P.B.E Accessibility Indicator Score for both neighborhoods in terms of service facilities
Source: Author

in figure 17. For the B.E data, the indicator score (I.S) represents the frequency
of service facility, i.e., out of 25 segments, how many segments feature a specific
dwelling type or service facility (for example, single-family detached housing or
restaurants). This value gives an understanding of land use provided on the seg-
ment and indicates their quantity. An indicator score >=12.5 (50%) is considered
adequately serviced for B.E. data for this study. For the P.B.E data, the indicator
score (1.S) represents the resident’s perception of access to a particular facility,
i.e., the time required to access a particular service facility by walk. A higher score
represents that residents perceive that service facility to be highly accessible. For
this study, indicator score >= 62.5 (50%) is considered moderately to highly ac-
cessible; any value less than this threshold value would need recommendations
and improvement. Following the process mentioned above, a detailed compar-
ison of indicator scores was conducted to analyze high scores in Bahria Town
and DHA and calculate a percentage difference between neighborhood indica-
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Fig.19: Higher residential density in Bahria
Town
Source: Author

Fig.20: Quality of mixed use function in
Bahria Town
Source: Author

\N S tors. Figures with stark differences were highlighted

and reasoned. Finally, an overall comparison of weak
indicators in both neighborhoods was also done, and
recommendations are provided for improvement.

Higher Residential Density: From fig.18,
actual and perceived residential densities are
following the same trend. B.E data suggests that
Bahria has 13% less detached family housing,
36% less attached family housing, and 100%
more apartments/flats than DHA. In fact, out
of 25 segments, 13 segments (1.5<=12.5) in
Bahria have apartment buildings compared to
DHA, which has none. It means that in com-
parison to DHA, Bahria has a higher residen-
tial density and focuses on dense development
patterns, aiming to accommodate diverse resi-
dents by providing multiple housing options(fig
18). However, in terms of P.B.E, even though
DHA does not have any apartments in the study
area (1.5=0), the P.B.E score suggests that few
residents still perceive their neighborhood to
have vertical housing options (1.S=34.5).

Mixed-Use Function: B.E data from fig.18
suggests that Bahria Town provides significant-
ly more functions; it has twice vertical mixed-
use buildings and 50% more strip malls a/c to
DHA (fig.20).In terms of P.B.E, the indicator
score for shopping malls and retail stores sug-
gests that residents in both neighborhoods per-
ceive 50%-60% ease of access to these facilities
(I.S=57.5 for Bahria and 1.S=62 for DHA). In
other words, these services are moderately ac-
cessible by walking; focusing on mixed-use de-
velopment patterns could significantly improve
the perception of accessibility of services.
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Public Space: The B.E data from fig.18 sug-

gests that Bahria has +175% more public space dﬂ

(parks, plazas, meetings spaces) than DHA, but
in terms of P.B.E data, there is no visible dif-
ference. Residents of both neighborhoods per-

ceive their public spaces to be highly accessible &

by walking. (1.5=92 for Bahria and 1.S=88 for
DHA). However, there is a stark difference in
this value regarding one particular service facil-
ity, i.e., playgrounds. The B.E data represents
that Bahria has no playgrounds for children
and youth, and residents strongly perceive this
deficit (I.S=57.5 for Bahria and 1.S=80.5 for
DHA) by giving a score less than 62.5 (50%).
In response to this, it was observed that most
streets are closed using barriers to limit the
traffic flow and convert them into play streets
for children (fig.21)

Recreational Facilities: From fig.18, B.E
data shows Bahria Town has better recreation-
al facilities, such as 150% more restaurants,

+100% more golf/go-kart/theatre facilities, !

Fig.21:Lack of designated playgrounds for
children in Bahria Town.
Source: Author

+100% more zoo/bird aviary in comparison to B

DHA (fig.22). The resident’s perception of such
services follows the same trend, especially in

zoo/aviary (1.S=74 for Bahria and 1.S=43.5 for -

DHA). However, there is an anomaly in the per- |

ception of restaurant facilities. The P.B.E data
suggests that both residents perceive restau-
rants to be highly accessible by walk regardless
of weak B.E score for DHA. It indicates that res-
idents from both neighborhoods are satisfied
with the quality, access, and quantity of restau-
rants provided in their neighborhoods.

Fig.22: Recreational facilities such as
neighborhood bird aviary in public parks
Source: Author
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Fig.23: View of DHA showing the diffe-
rence in height and hilly terrain in some
sections

Source: Author

Lack of Transit Stops: It was generally ob-
served that both neighborhoods lacked bus
stops/taxi stands in particular. Fig.18 shows
that out of 25 segments, only one segment in
Bahria Town and two segments in DHA had a
transit stop. These transit stops were not facil-
itated with designated shade or infrastructure
to enhance their visibility. Moreover, clear sig-
nage and schedule were also missing. Similarly,
residents also highlighted weak access to tran-
sit facilities in their perception data, indicating
the lack of integrated transit facilities within
both neighborhoods (1.S=57.5 for Bahria and
1.S=65 for DHA).

Fewer Educational Facilities: The B.E
data from fig.17 highlights that there is only one
primary school in Bahria and one elementary
school in DHA in the area of study. While look-
ing at the P.B.E data, it is visible that resident’s
perception of access to these facilities is also
only 50% (1.S=57.5 for Bahria and 1.S=65 for
DHA). In other words, residents perceive weak
access to educational facilities by walk in their
immediate surroundings, especially for chil-
dren enrolled in primary or elementary schools.

Hilly Terrain: The B.E data from fig.24 sug-
gests that Bahria has an advantage that most
segments are flat or semi-flat terrain, making
it easy to walk compared to DHA (1.S=8 for
Bahria and 1.S=18 for DHA). Hilly terrain could
be considered a barrier to walking since it might
limit residents to engage in vigorous physical
activity, unlike walking (fig.23).Concerning
P.B.E data, it is evident that residents in DHA
perceive slightly more inclination in their seg-
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ment’s a/c Bahria regardless of stark B.E data.
(I.S=74 for Bahria and 1.S=63 for DHA; reverse
code item)

Barriers to Walking: The B.E data from
fig.24 suggests that in comparison to DHA,
Bahria Town has 66% fewer six-lane roads,
38% fewer drainage ditches, and has 44% more
access points in segments, indicating that bar-
riers to walking are more in DHA (fig.25). How-
ever, in terms of P.B.E, the data suggests that
residents from both neighborhoods perceive
50% barriers to walking, such as wide roads,
drainage grills, etc. (1.S=48 for Bahria and

Fig.25: Continuous drainage lines of main
roads a barriers to walking or crossing
Source: Author



NEIGHBORHOOD LEVEL: INDICATOR LEVEL ANALYSIS

Fig.26: Sidewalk obstruction by cars and
trash bins in Bahria Town.
Source: Author

Fig.27: Continuous greenbelts alongside
sidewalks in both neighborhoods
Source: Author

[.S=42 for DHA). Similarly, residents perceive
that their neighborhoods do not have short in-
tersections (1.S=50 for Bahria and 1.S=65 for
DHA). This value represents that not having
enough intersections could render pedestri-
an movement and not efficiently stop cars on
traffic signals. Therefore, further investigation
needs to be done

Sidewalk Obstructions: B.Edatafromfig.24
suggests that sidewalk barriers or encroach-
ments are a salient feature of Bahria Town. It
has 155% more parked cars, 21.4% more con-
struction material, and 22% more motorcycles
as obstacles on sidewalks than DHA (fig.26).In
terms of P.B.E data, it is visible that residents in
both neighborhoods have given a high score to
footpath maintenance (1.S=70.5 for Bahria and
1.S=81 for DHA). However, the value suddenly
drops to 60-65% (1.5=64 for Bahria and 1.5=67
for DHA) when it comes to obstructions. It in-
dicates that residents perceive their sidewalks
to be moderately encroached. Moreover, the
P.B.E data also suggests that residents perceive
more obstruction in Bahria a/c to DHA.

Presence of Green Belts: Although the B.E
data from fig.24 suggests that out of 25 seg-
ments, on an average, 22 segments in both
neighborhoods have greenbelts presents on
them (fig.27), when it comes to P.B.E data, it
is apparent that residents do not perceive them
and they do not function as a buffer from heavy
traffic. (I1.S=45.5 for Bahria and 64 for DHA).
Moreover, the value of perceived greenbelts in
Bahria is starkly low in comparison to DHA.
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Fig.28: Visual illustrating summary of accessibility issues in both neighborhoods.
Source: Author
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NEIGHBORHOOD LEVEL: SAFETY
Built Environment Perceived Built Environment
Bahria Safety Index = 156 Bahria Safety Index = 403.5
DHA Safety Index = 180 DHA Safety Index = 439.5
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Fig.29: Images showing B.E and P.B.E Safety Index and Safety Indicator Score for both neighborhoods; results indicate DHA has
higher B.E and P.B.E Safety Index in comparison to Bahria Town.
Source: Author

4.3.2. Safety

The results in fig.29 for Safety Index indicate that DHA has higher B.E and P.B.E
safety index values (i.e., 180 and 439.5) than Bahria Town (i.e., 156 and 403.5),
respectively. The details of safety indicators and their acquired scoring are illus-
trated in the table.

e Street Lighting: B.E data from fig.29 suggests that out of 25 segments,
21 segments in both neighborhoods have lighting poles, but when it comes
to assessing whether the lighting is adequate, it is evident that only eight
segments in Bahria and 14 segments in DHA are well illuminated. In other
words, Bahria has 42% less street lighting than DHA. When it comes to
P.B.E data, it is evident that residents have also scored their lighting ad-
equacy to about 60%-70% in both neighborhoods. (1.S=62 for Bahria and
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Fig.30: Fear of crime leads residents to
used barbed wires on their boundary walls
in Bahria Town.

Source: Author

Fig.31: Vacant lots and ongoing construc-
tion activities as a source of elevating fear
of crime in Bahria Town.

Source: Author
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74 for DHA. This feeling of low lighting level at
night time may affect the perception of safety
amongst residents.(fig.30)

e Crime Safety: Empty lots or vacant buildings
can contribute to lower the perception of safe-
ty amongst residents (fig.31). Moreover, aban-
doned buildings/buildings under construction
could be used for illegal activities if not for
adequate lighting and security levels. The re-
sults from the B.E data suggest that although
Bahria Town has 33% fewer vacant lots, resi-
dents feel less nighttime safety from crime in
Bahria Town than DHA (1.S=68.5 for Bahria
and 79.5 for DHA). This result can relate to
the logic provided above, that better-illuminat-
ed streets provide an enhanced sense of safe-
ty and security. Moreover, it can also be seen
that both neighborhoods have comparatively
low indicator scores for children safe neigh-
borhoods (1.5=59.5 for both neighborhoods). It
indicates that regardless of high-security levels
and intent to provide adequate street lighting,
parents still perceive weak safety levels for chil-
dren, especially during night-time.

» 4.3.3. Comfort:

The results from the Comfort Index suggest that B.E
comfort and P.B.E comfort in both neighborhoods
are almost the same (i.e., 192 and 198), respectively.
However, there is a stark difference in the perception
of comfort within each neighborhood. Residents of
Bahria Town perceive an issue in their comfort levels
compared to DHA (271.5 and 369). Overall comfort
levels in DHA have a higher value, but generally, the
B.E scoring for comfort variable has significantly less
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Fig.32: Visual illustrating summary of safety issues in both neighborhoods.
Source: Author
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NEIGHBORHOOD LEVEL: COMFORT
Built Environment Perceived Built Environment
Bahria Comfort Index = 192 Bahria Comfort Index = 271.5
DHA Comfort Index = 198 DHA Comfort Index = 369
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Fig.33: Images showing B.E and P.B.E Comfort Index alongwith Comfort Indicator Score for both neighborhoods; results indicate
Bahria and DHA has similar B.E Comfort Index but there is a stark difference in P.B.E Comfort Index.
Source: Author

value in both neighborhoods, suggesting that this variable is the weakest out of
all four and requires dire interventions. Individual indicator scoring and summa-
ry of comfort variable are as follows:

Traffic Safety: B.E data from fig.33 for traffic safety shows that out of 25 seg-
ments, on average, seven segments in Bahria and DHA have 4+ vehicular lanes.
It is quite a high number for a residential area with tertiary roads. Moreover
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from fig.34, the road width per lane was more expan-
sive than the global standard (current road widths
are 30.4 m, 18.2 m, and 12.7 m, respectively). Simi-
| larly, analyzing traffic safety highlights that only sev-
en segments are traffic-wise safe and convenient for
pedestrians to cross. Similarly, only a few segments
in both neighborhoods characterize sidewalk buffers

Fig.34: Wide roads and 4+ vehicular lanes (I.S=11 for Bahria and 1.S=10 for DHA) However,

are a general design standard for both

neighborhaods in most segments. P.B.E data suggests that regardless of more or less

Source: Author

similar B.E conditions, residents in Bahria perceive
36% more traffic on their street streets and 30% more
traffic on nearby streets, making it difficult for them
to walk (I.S=48 for Bahria and 1.S=74.5 for DHA; re-
verse code item). This difference indicates that traffic
flow and frequency rates are higher in Bahria Town
a/c DHA

e Speed Control Measures: B.E data from
fig.33 suggests that out of 25 segments, 22
segments in Bahria and 16 segments in DHA
have speed bumps (fig.35). It means that speed
bumps are used as the significant speed con-
trolling measure followed by rumble speed
(I.S=7 for Bahria and 1.S=5 for DHA). No other
traffic controlling measure was evident in both
neighborhoods. When it comes to P.B.E data, it
is evident that regardless of efforts to slow down
traffic, residents of Bahria Town perceive 26%
more traffic speed in the neighborhood than
DHA. (1.S=47 for Bahria and 1.S=64 for DHA;

Fig.35: Extensive use of speed bumps and reverse code item). Similarly, the residents
rumble speeds are traffic control measures . i . i
Source: Author in Bahria also perceive 24.4% of most drivers

exceed the speed limit in their neighborhood
a/c to DHA. (I.S=37 for Bahria and 1.S=49 for
DHA; reverse code item)

e Apart from neighborhood comparison, an indi-

54



RESULTS AND ANALYSIS

55

cator level analysis showed that various neigh-
borhood indicators were missing in the neigh-
borhood design that would readily increase
pedestrian comfort and safety.

Crosswalks: B.E. data from fig.33 suggests
that out of 25 segments, only one crosswalk was
available within both neighborhoods (1.S=1 for
Bahriaand I.S=1for DHA). The results were rea-
sonably astonishing since, without crosswalks/
zebra crossing stripes, it is almost impossible to
cross busy junctions, especially when vehicular
lanes are more than four(fig.36).Moreover, the
P.B.E data suggests that residents also report-
ed the same phenomena and gave a very weak
score (<=50) to the presence of crosswalks/ze-
bra crossings in their neighborhood (1.5=38 for
Bahria and 1.S=46 for DHA)

Traffic Signals: From fig.33, since both
neighborhoods are gated communities, only
one traffic signal is present in total. (I.S=1 for
Bahria and I.S=0 for DHA). The one present in

Bahria was not even operational, and for DHA,
a strong focus is placed on placing traffic cir-

cles to regulate speed limits, but drivers rarely
slow down or stop at intersections to give way
to pedestrians. Such design approaches create
walking/crossing difficulty for pedestrians.

Posted Speed Limits: Finally, only three
segments in Bahria and six segments in DHA
had posted speed limits to help control traffic
speed. (I.S=3 for Bahria and 1.S=6 for DHA).
Hence, this might be why drivers exceed speed
limits since there is no posted speed signage

(fig.37)

Fig.36: Extensive use of speed bumps and
rumble speeds are traffic control measures
Source: Author

Fig.37: Posted signages only focussing on
car oriented traffic and only present on
main segments.

Source: Author
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Source: Author
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Fig.39: Curb cut design and depleting
quality on most segments in Bahria
Source: Author

Fig.40: Arbitrary placement of street trees
giving shade on roads instead of pedestrian
right of way.

Source: Author
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Curb Cuts: The B.E data suggest that out of 25
segments, only four segments in Bahria Town
and two segments in DHA had proper curb cuts
on intersections. (1.S=4 for Bahria and 1.S=2
for DHA). Sidewalk height in Bahria Town was
almost six inches that only reduced while pass-
ing in front of the porch of any house. The over-
all design created a very uncomfortable height
difference which was frequently occurring, low-
ering pedestrian comfort (fig.39). Curb-curbs
had a comparatively improved design in DHA
with minor height differences.

4.3.4. PLEASURABILITY:

The results obtained from Pleasurability Index indi-
cate that Bahria Town has more B.E pleasurability
indicators than DHA (i.e., 544 and 410). However, in
regards to P.B.E, residents from both neighborhoods
more or less have the same levels of perception of
these features. Bahria has a slightly higher value in
comparison to DHA. The details of perception indi-

~ cators are listed in the table below:

Street Trees: From fig. 41, the B.E data sug-
gests that most segments are characterized by
streets trees (1.S=21 for Bahria and 1.5=20 for
DHA), the shading quality of these trees var-
ies significantly. Out of 25, only 16 segments
in Bahria and eight segments in DHA provide
adequate tree shading on the pedestrian right
of way. (I.S=16 for Bahria and 1.S=8 for DHA).
It indicates that tree placement or canopy size
needs careful reconsideration to enhance pe-
destrian comfort (fig.40). Moreover, compar-
ing these values to P.B.E data, it is evident that
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NEIGHBORHOOD LEVEL: PLEASURABILITY

Built Environment Perceived Built Environment
Bahria Pleasurability Index = 544 Bahria Pleasurability Index = 425.5
DHA Pleasurability Index = 410 DHA Pleasurability Index = 432
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Fig.41: Images showing B.E and P.B.E Pleasurability Index alongwith Pleasurability Indicator Score for both neighborhoods; results
indicate Bahria and DHA has similar P.B.E Pleasurability Index when there is a stark difference in B.E Pleasurability Index.
Source: Author

residents have also given a high score (<=70) to the presence of trees in
their neighborhoods; however, when it comes to the perception of shading,
this value drops between 60%-65%. In other words, residents perceive that
their sidewalks do not provide adequate shading to walk comfortably. It
is safe to say that shading levels are insufficient for both neighborhoods,
considering the temperature zone of the city.
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Sidewalk Width: B.E data from fig.40 sug-
gests that only six segments in Bahria and
five segments in DHA had adequate widths
for sidewalks (1.S=6 for Bahria and 1.S=5 for
DHA). Sidewalk width in both neighborhoods
was less than the standard followed worldwide
(less than 2m). Having a narrow sidewalk in
both neighborhoods does not allow ease of pe-
destrian movement due to which people walk
on roads instead, which renders them unsafe

(fig.42).

Public Plaza’s: Fig.40 shows that apart from
green spaces/parks, very few places were avail-
able for general public gatherings or meetings
to host any public event/festival. Only three
segments in Bahria and four segments in DHA
had small public plazas (1.S=3 for Bahria and
1.S=4 for DHA). The inclusion of such open
plazas can enhance social meetings/gatherings
and encourage people to go outdoors, increas-
ing their walking levels (fig. 43).

Views and Openness: The B.E data from
fig.40 suggests Bahria is characterized by 83%

Fig.42: Sidewalk quality and width show-
ing narrow design
Source: Author

Fig.43: quality of public plaza‘s and street
furniture
Source: Author

more open views (1.5=11 for Bahria and 1.5=6 2K}

for DHA) along with the presence of a near-
by stream/river (1.S=4 for Bahria and
for DHA) in comparison to DHA. However,

constant construction activities and poor inte- g

gration of landscapes in the design lower the
perception of residents about natural features
in their neighborhood (fig.44) Residents from
both neighborhoods have rated 60%-65% to
natural sights in their neighborhoods (1.S=62
for Bahria and 66.5 for DHA).

1.5=2 |

Fig.44: Visual barrier in natural landscape
sites in
Source: Author
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Fig.45: Visual illustrating summary of pleasurability in both neighborhoods.
Source: Author
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Fig.46: Segments with high accessibility
score lined with multiple service facilities
Source: Author
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W 4.4, SEGMENT LEVEL: STREET LEVEL

ANALYSIS

x 1he segment-level analysis focuses on understand-
7 ing which segments from both neighborhoods have

a high scoring for each variable under examination.
This analysis aims to understand which character-
istics or elements of some segments made them de-
sirable for residents. In other words, why were some
residents using some segments more frequently than
the other ones? The intent here was to recommend
improvements in lacking segments to support walk-
ing to its full potential. For this analysis, the value of
indicators was summed up for each segment which
developed a score. This score was then compared to
walking levels in that same segment. The data from
the segment score was translated into GIS maps, and
a scale was developed for each variable indicating
high, medium, and weak segment scores for both B.E
and P.B.E data. A solid line was used to represent B.E
data, whereas a dashed line represents P.B.E data.
The higher the score for both B.E and P.B.E data,
the darker the color of the line segment. This process
helped visualize the location of various segments, and
their attributes were assessed qualitatively.

4.4.1. Accessibility:

Figure.47 illustrates the score for accessibility vari-
able for various segments against walking levels on
these segments. The results from Bahria Town indi-
cate that segments with high B.E and P.B.E scores
are usually the ones near the civic center, which is the
central commercial hub of Bahria (fig.46). It indicates
that proximity to commercial centers influences the
perception of accessibility amongst various residents,
contributing to increased walking levels. A similar
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Segment Level Analysis: Built Environment Accessibility and Perceived Accessibility against Walking Minutes
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Fig.47: Image showing segments with highest B.E and P.B.E Segment Score for Accessibility Variable.
Source: Author
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N L

Fig.48: Character of segments with enhan-
ced safety and security levels in relation to
P.B.E data.

Source: Author
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@& trend is seen for DHA; walking is higher on segments

with more service facilities or near segments having
more services. Therefore, it can be concluded that
having more accessibility indicators on various seg-
ments can allow people to walk more for destination

¥ trips.

4.4.2. Safety:

Figure.49 illustrates the score for the safety variable
for various segments against walking levels on these
segments. The B.E data and P.B.E data illustrate that
residents perceive more safety in DHA than Bahria
Town (the same as neighborhood-level analysis).
However, there is a need to understand which seg-
ments are performing better in terms of safety. While
analyzing the streets highlighted in the figure, it is
evident that segments having better safety scoring in
Bahria Town are mostly those that have some ongo-
ing commercial activity (fig.48). In this case, B.E and
P.B.E segment scores are higher for major roads and
arteries. The segment score for internal/residential
roads was reasonably low. It could relate to the idea
that main roads have a high provision of service facil-
ities, enhanced lighting systems, are always crowded
with a constant flow of pedestrians and drivers, which
could elevate a person’s sense of safety. For DHA, rel-
atively all segments have a high scoring for both B.E
and P.B.E data. It indicates that DHA offers enhance
safety and security in terms of B.E indicators and per-
ception of the B.E.

4.4.3. Comfort:
While analyzing the segment score for comfort var-

iable against walking levels, it is evident from fig.46
that B.E scores in both neighborhoods are very weak.
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Fig.49: Image showing segments with highest B.E and P.B.E Segment Score for Safety Variable.
Source: Author
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Fig.50: Images showing condition and
unavailability of comfort indicators in both
neighborhoods

Source: Author

Fig.51: Image showing sidewalk buffer
on some sugments characterized by high
walking levels.

Source: Author
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In other words, both neighborhoods do not possess
enough comfort indicators that may positively impact
walking levels (fig.50).While analyzing the attributes
of segments with relatively moderate B.E comfort,

# it can be seen that comfort scores are moderate on

main roads within both neighborhoods. It can be

- justified because since traffic levels are usually higher

on main roads or secondary links, there is a solid fo-
cus on lowering traffic speeds using elements such as
speed bumps, rumble speed, etc. However, regardless
of high traffic and ineffective speed control measures,
walking levels are still higher on these links. While
analyzing why these links favor walking regardless
of high traffic, it was observed that there were two
common traits in these segments. First, all these seg-
ments are connected to a commercial facility directly
or indirectly. Second, since main roads are traffic-in-
tensive, a narrow sidewalk buffer (service lane, green
belt, cars) exists on these segments. It could be a con-
tributing factor in enhancing comfort levels for some
residents (fig.51) Hence sidewalk buffer is a vital ele-
ment that is influencing walking levels amongst var-
ious residents. All sorts of calming traffic measures
were mainly absent for other segments, indicating
a strong focus on main links and neglecting tertiary
links. Finally, in terms of P.B.E, the results somehow
vary. Regardless of the same B.E characteristics, res-
idents of Bahria Town perceive an overall weak lev-
el of comfort in comparison to DHA. It could relate
to high traffic levels, as stated previously, because of
high-end service provisioning and incoming traffic
from other parts of the city.

4.4.4. Pleasurability:

Segment score from fig.52 indicates that in terms of
pleasurability variable that both neighborhoods are
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Segment Level Analysis: Built Environment Comfort and Perceived Comfort against Walking Minutes
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Fig.52: Image showing segments with low to medium B.E and P.B.E Segment Score for Comfort Variable.
Source: Author
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performing almost on the same level regarding B.E.

However, regarding P.B.E, residents in DHA perceive
their surroundings to be more pleasing than Bahria |

Town. While analyzing which segments have high =5

scoring and what features make them more pleasing,
two segments in Bahria Town had parks, green spac-
es as a functional element. One segment even fea-
tured a small zoo/bird aviary. These were explicitly
minor streets, which might also offer a retreat from
busy traffic junctions. Moreover, these streets were
also converted into playstreets for children using
road barriers. This indicated that parents or adults
might find such streets a good walking site because of
no traffic, better green elements, and children playing
on the streets (fig.53). One segment has a walkway
around the river edge, followed by many restaurants/
go-kart racing facilities, while another has a line of
dense street trees and a small public park. Moreo-
ver, architecturally pleasing bungalows character-
ized most segments. For DHA, the most distinctive
feature was a central park with many green elements
and multiple service facilities such as restaurants/
coffee shops (fig.54). Similarly, one segment pre-
sented a panoramic city view at night due to the hilly
terrain on which the neighborhood sits. Finally, one
segment was lined with thick, dense trees providing
high-quality shading. These factors might be a con-

tributing element in encouraging walking amongst ¥

users that are inclined towards leisure walking.
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Fig.53: Barriers placed on road ends to
utilize streets for children activity.
Source: Author

Fig.54: Aerial view of central park greenery
and public space amenities.
Source: Author
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Segment Level Analysis: Built Environment Pleasurability and Percieved Pleasurability against Walking Minutes
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Fig.55: Image showing segments with high B.E and P.B.E Segment Score for Pleasurability Variable.
Source: Author
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5. Conclusion

To draw meaningful future recommendations, it is essential to summarize exist-

ing findings/results according to different levels on which the analysis was car-

ried out and recommend which kind of indicator interventions can improve each

variable for both B.E and P.B.E . Therefore, a summary of different levels of
analysis is as follows:

5.4.1. City Level Analysis

The city-level analysis showed that walking has a high correlation with built
environment accessibility (IMI_A), safety (IMI_S), and perceived acces-
sibility (NEWS_A). It has a moderate correlation with built environment
pleasurability (IMI_P) and perceived comfort (NEWS_C), and perceived
pleasurability (NEWS_P) and has a weak/insignificant correlation with
built environment comfort (IMI_C). In order words, improving accessibil-
ity indicators within both neighborhoods will strongly impact walking lev-
els, followed by safety and then pleasurability. Comfort indicators in both
neighborhoods are not supporting walking levels.

5.4.2. Indicator Level Analysis
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Accessibility: Bahria Town has better accessibility scoring for both built
environment and perceived built environment variables than DHA. It is ap-
parent that since Bahria Town was designed with a commercial mindset to
attract revenue and investors, it provides better services, recreational facil-
ities, and housing quality. Provisioning of better facilities and widespread
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services contributes to making people walk more in Bahria than DHA.

- Safety: DHA outperforms Bahria concerning perceived safety, although
built environment indicators in both neighborhoods are almost the same.
It may be due to less traffic flow from other parts of the city and a robust
military presence. Since DHA is controlled by military personnel, entry and
exit are strictly monitored, enhancing resident safety.

e Comfort: Comfort indicators within both developments are very weak
and need immediate attention as they render pedestrian safety more than
pedestrian comfort. A strong focus has always been placed on develop-
m--ents within Pakistan that prioritize allocating more road space to
cars than pedestrians. Since both of these developments were established
along the same timeline, they follow more or less the same planning model.
Comfort indicators are primarily absent or are in a very depleting condition
in both neighborhoods.

e Pleasurability: Both neighborhoods are performing almost on the same
levels for indicators present under this variable. Both of them have their
distinctive features, equally contributing to enhancing the walking experi-
ence of their residents. Minor recommendations shall be provided.

5.4.3. Segment Level Analysis:

» The segment-level analysis shows that some variables are highly influenc-
ing walking levels in both neighborhoods. The accessibility variable is by
far the most influential. Residents living alongside segments characterized
by higher service facilities are reporting higher walking levels. Similarly,
some variables are also influencing others in regards to the outcome. For
example, safety is being influenced by accessibility. Segments characterized
by higher service facilities are not just providing services but are also ele-
vating people’s perception of safety. Similarly, pleasurability segment level
analysis also shows the neighborhood design attributes influence people to
walk for leisure and recreation. Finally, the comfort shows that people on
walking on segments with fewer indicators. It indicates that their safety is
at high risk, and without proper neighborhood intervention likelihood of
road accidents would increase.
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5.1.

REFLECTIONS AND RECOMMENDATIONS

Collective recommendations are drawn for both neighborhoods according to the

variables under examination and their indicators with an intent to reflect on B.E

data and P.B.E data directly. Moreover, these reflections help devise recommen-

dations that are streamlined as immediate, medium-term, and long-term inter-

ventions.

5.1.1. Accessibility:
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Residential Density: An analysis of the urban development pattern fol-
lowed within both neighborhoods indicates that Pakistan’s contemporary
neighborhoods still rely on low-rise sub-urban developments and have reg-
ulations on vertical constructions. Although this development type could
offer a luxurious suburban lifestyle with maximized dwelling size, front
gardens, and personal parking garages, they are not sustainable in the long
run. An analysis of both neighborhoods illustrates that 60%-70% of land
use is designated for residential use. Frequent provisioning of single-fam-
ily dwellings tends to consume surplus land, accommodate only a particu-
lar socio-economic class (upper-middle- or high-income households who
could afford a house), and even force residents to use cars because of less
feasibility to commute by foot, ultimately lowering walkability. One rec-
ommendation to counter this issue is to increase apartments and decrease
the provisioning of single-family houses. Including apartments would offer
diverse housing types for people of different socio-economic classes, in-
crease residential density (both by population and dwellings), and support
a compact development pattern. Many studies highlight a strong relation
between compactness, building density, and diversity of housing types (Du-
rand et al., 2011) which ultimately supports physical activity levels such as
walking (Frank and Pivo, 1994). It could be a vital solution to current prac-
tice as residents strongly perceive that Bahria has fewer apartments, and
the ones present in DHA are far from the inner sectors (such as B, C, D) and
could not be easily reached by walking. However, it will be highly challeng-
ing to convince people to adapt to vertical mid-rise housing options. Unlike
Karachi and Lahore, Islamabad-Rawalpindi Metropolitan Area has adopt-
ed a horizontal expansion model having two-story residential dwellings;
residents idealize “single-family homes” as the epitome of living compared
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to apartment living. Therefore, a shift in mental psychology would surely
take time, but meanwhile, an effort to promote compact developments is
imperative to promote walkability within urban settings

e Mixed-Use Function: Providing multiple services within easy walking
distance is challenging when adopting a horizontal expansion pattern. An
analysis of both neighborhoods indicates that strict zoning patterns are be-
ing followed and implemented with a clear demarcation of land uses falling
into three major categories: residential, commercial, recreational, etc. This
kind of orthodox development pattern could not compete with the evolving
dynamics of overgrowing neighborhoods and cities. To counter this ideol-
ogy, it is imperative that instead of physically segregating land-uses, both
neighborhoods should focus on revising zoning policies to push for mixed-
use development patterns providing commercial, official and retail activi-
ties adjacent to residential areas. Residents living in neighborhoods having
land-use diversity and in the vicinity of commercial areas have reported
higher walking rates (Cervero and Kockelman 1997). During the field re-
search, it was observed that although Bahria Town did make a slight ef-
fort to work on these principles by providing a civic center with mixed-use
functions, DHA is completely lagging with less variety or diversity of ser-
vices. Similar results were obtained from residents of both neighborhoods
where they highlighted only 50%-60% access to service facilities by walk,
which could relate to the strict zoning patterns as a contributing factor to
this perception outcome. Another general observation during field surveys
indicates that the scale and design of one phase/sector within Bahria and
DHA is between 0.6 — 0.9 miles in length, with one or more commercial
centers located centrally. Ideally, a walkable neighborhood is hypothesized
to be within a 0.25 to 0.5-mile context area and should provide adequate
service facilities on this scale. So, comparing this value to the size of neigh-
borhoods under examination indicates that sector/phase distribution with-
in contemporary neighborhoods in Pakistan is already overscale. There-
fore, allocating only one or two strictly zoned commercial hubs per sector
is not viable as it may only be accessible to residents living nearby. Instead,
dispersing services in small commercial centers or adopting mix-use devel-
opment principles could encourage people to carry out daily activities on
foot. The proximity of various service facilities such as grocery shops, re-
tail stores, offices spaces, restaurants, parks, etc., could generate vibrancy,
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drive people to walk more, and boost the local economy, allowing Pakistani
neighborhoods to become engines of growth.

Lack of Integrated Transit System: While analyzing the perception
of access and availability of public transit within these communities, res-
idents from both neighborhoods highlighted a lack of integrated transit
systems (such as BRT’s, taxis, auto, etc.). Similarly, investigating socio-de-
mographic profiles of residents identified that, on average, every household
owned two cars, indicating both neighborhoods are highly car-dependent.
The Pakistan Bureau of Statistics data illustrates that the number of reg-
istered cars, jeeps, and wagons had increased from 1.7 million in 2010 to
3.7 million in 2019, almost three times all across Pakistan, and private ve-
hicles such as motorbikes and cars accounted for 87% of Pakistan’s trans-
port share in 2018. These alarming figures indicate the unavailability of
different transportation modes and the high car-oriented culture prevalent
in society. The rapid growth in car ownership could relate to the boom of
private housing developments on city peripheries. Due to high-end service
provisioning, these neighborhoods succeed in attracting upper-middle or
high-income social groups capable of affording two or three cars for every-
day commuting, and thus the absence of a transit facility is usually not a
deciding factor. The investment-driven developers also tend to overlook
transit-related accessibility issues and expand their developments as far
as possible. Consequently, cars become the prime mode of transportation,
and hence a high focus is placed on allocating expansive road space to driv-
ers instead of pedestrians. This car-oriented planning firmly embedded in
these neighborhoods needs careful intervention even if the residents could
afford to commute using motorized vehicles because such ideologies are
socially, environmentally, and economically unsustainable.

The field survey showed that Bahria Town had started a private shuttle ser-
vice that transports low-income workers/residents from different phases to
the neighborhood’s main gate (approximately 20-25 minutes by walk). For
DHA, a transport service called SWVL started operating recently, picking
residents from designated stations and dropping them off at their jobs/
educational institutes (mainly outside the neighborhood). These two facil-
ities are somehow trying to fill in this gap but are not operating efficiently
since first; private entities run them; therefore, the network lines/reach is
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limited. Second, not having an integrated public transit system promotes
car usage and discourages transportation-related walking. Therefore, in
my understanding, no immediate solution could improve issues related to
transit facilities since the scope extends beyond neighborhood level and
up to city level. However, neighborhood-level experimentation could be
carried out to assess improvements in walking levels within residents. If
currently operating shuttle services could expand their networks internally
and designate transit stops within both neighborhoods to familiarize resi-
dents with the transport network and schedules provided within their com-
munity, this might encourage them to walk more and use other modes of
sustainable transit options.

e No public BRT or shuttles are currently operating next to these sus-urban
developments (except for informalized transport networks). Therefore, it
can be a step forward in revolutionizing transit systems within and around
these neighborhoods. Moreover, these systems could be integrated with the
city transport network in the longer term, allowing residents to commute
freely; however, high-quality public-private partnerships are necessary to
implement such plans. Currently, the government is trying to expand the
existing Pakistan Metro Bus System by installing feeder buses into the net-
work that would transport residents from designated areas to main metro
lines in phase 1. Ironically, no such feeder buses are targeting these con-
temporary neighborhoods, either because they don’t feel the necessity to
connect to these developments due to their socio-economic class, or the
ridership might be less since people are more habitual of using cars. Nev-
ertheless, the neighborhood level experiment could be a starting point of
assessing how these residents perceive transport-related walking and could
be a way forward to connect to the public transit system in the longer run.

e Lack of Playgrounds: While analyzing the provisioning of playgrounds,
it was highlighted that residents in Bahria Town perceive that their neigh-
borhood lacks playgrounds for children of all ages. As a response to this
unavailability, most residential streets were closed off with barriers to limit
traffic flow, and they were being used as play streets to facilitate social in-
teraction. It is undoubtedly a great approach since streets are reclaimed
for women and children and provide room for physical activity as studies
indicate that cul-de-sac layouts support higher physical activity in children
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due to less traffic flow (Tappe et al., 2013). However, this approach did not
provide space for vigorous physical activities (such as basketball, football,
etc.) essential for youth’s mental and physical development. Therefore, fu-
ture developments must set aside a commercial mindset and allocate am-
ple space to public spaces as parks, plazas, or even playgrounds. Studies
illustrate that neighborhood perception can strongly influence walking
levels, especially in children (Humpel et al., 2004). Going outdoors, be-
ing involved in moderate physical activity could change one’s perspective
about walking and physical health. More walking was recorded in individ-
uals who acknowledged the benefits of walking (Lund, 2003). Therefore,
initiatives need to be incorporated early to push for a society that adopts a
walking culture.

Fewer Primary/Secondary Schools: While asking residents about
the perception of schools in their community, it was highlighted that res-
idents perceive less availability of educational institutes. In my under-
standing, adequately providing and locating primary schools within resi-
dential areas could significantly impact walking levels amongst children.
If children are encouraged to walk to school from an early age, it could
enormously elevate their perception of walking, which directly influences
walking behavior (Lund, 2003). Not having sufficient schools in the locality
indicates that walking to school is hot a mainstream concept. A vast body
of literature suggests that many cities worldwide are investing in projects
such as “paths to school” to provide safe street access of children to schools.
(Southworth, 2005). Similarly, “The Safe Routes to School Program” im-
plemented in Odense, Denmark, focused on improving neighborhood de-
sign for children going to school, which ultimately reduced 85% of chil-
dren’s traffic accidents (Untermann,1990). In my opinion, neighborhoods
in Pakistan should learn from these examples. Thoughtful neighborhood
design in terms of the street network, sidewalks design, safety from traffic,
and careful placement of such facilities could be a driver of change. These
tiny measures taken at grassroots levels could be a way forward in enhanc-
ing walkability within urban settings.

Sidewalk Obstructions: While analyzing resident perception regarding
their neighborhood sidewalks, residents highlighted moderate encroach-
ment level (60%-65% score) by cars, motorcycles, construction material,
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Fig.lje: Visual illustrating intermediate solution to avoid sidewalks encroachments by increasing sidewalk size and allocation onsite
parking
and trash bins. However, while analyzing the walking behavior patterns of
residents during field research, it was apparent that most sidewalks were
empty (even if not encroached), and people chose to walk on the edge of the
road regardless of high traffic levels. In my opinion, this behavior pattern
is mainly associated with the perception of sidewalks and the design itself.
Residents from both neighborhoods and other parts of the city chose to
walk on the roads since they perceive that road spaces are always clear for
car movement. There are rare chances that any of the indicators highlighted
above would obstruct them; therefore, a general change in walking behav-
ior is witnessed amongst residents originating from this context. However,
this approach is not feasible for the longer run, as one study indicated that
walking levels were higher in older adults whose neighborhoods had safe
and barrier-free sidewalks than those living with walking obstacles (Booth
et al., 1997). To counter this perception and revert people’s movement to
designated sidewalks, it is essential to put recommendations to remove all
sorts of obstructions currently underway. One solution for sidewalks en-
croached by cars and motorbikes is to allocate parallel parking spots on
most segments (fig.56). Since current road widths are vast (road width:
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100, 60’ and, 40", there is a high possibility to include designated parking
spots which could limit sidewalk encroachment. This approach would re-
duce encroachment and provide a buffer for pedestrians using sidewalks,
enhancing safety. For unsupervised construction material, policy interven-
tion might be a solution. Ongoing construction sites should be strictly ad-
vised not to obstruct the right of way for pedestrians. Bahria management
could play a part in this and devise penalties for such violations. Carefully
demarcating construction areas with necessary infrastructure could also
limit sidewalk obstruction through construction material. Finally, for the
trash cans, one solution could be that residents should be advised to in-
clude them in designated green belts in front of their houses and play a part
in ensuring that they do not obstruct sidewalks for walking. Or communal
trash cans per segment could also be introduced whose position is fixed
and designated. In this way, the streetscapes would also enhance, and there
would be fewer chances of encroachment.

Barriers to Walking: While inquiring residents about the perception of
walking within their neighborhood, they highlighted 50% of walking bar-
riers (such as wide roads, drainage lines, etc.). At the same time, they gave
weak scores to short road junctions in their neighborhood. It indicates that
they strongly perceive their roads as broad with infrequent junction, which
lowers the possibility of crossing, serving as a barrier. This design ideology
again resonates with the fact that since the developer’s design is for only
one set of users, the need and requirements of pedestrians are undermined.
Most segments follow an expansive design scale with a minimum of 4 lanes
extending up to 6 lanes regardless of tertiary road classification. Hence it
is natural that these roads, along with continuous drainage lines, might be
perceived as barriers to walking or crossing. To solve the issue, it is cru-
cial to acknowledge that road is a shared space with equal or even more
representation given to pedestrians, cyclists, motorcyclists, and then cars.
When this mindset prevails in planners, then automatically, the design cri-
teria would change. As a short-term intervention, increasing the number
of designated crossings (both at intersections and mid-block) could help
people navigate quickly and enhance their perception of shorter road junc-
tions (fig.57). It is usually seen that streets with more intersections encour-
age pedestrians to walk more (Krizek 2003). Moreover, adding pedestrian
islands could be a viable solution for wider roads (especially for DHA). It



REFLECTIONS AND RECOMMENDATIONS

Adc:ifng Pedestrian
Islands

Fig.57: Visual illustrating solution to barriers to walking such as wide roads, pedestrian access points and lack of crossings.
Source: Author

could help reduce the perceived width of roads and improve the pedestri-
an network. Finally, if drainage ditches are present due to passing canals/
drainage lines, pedestrian accessibility points should be added to allow free
movement of pedestrians. As a long-term solution for future expansion,
planners (especially in DHA) should consider redistributing road space,
providing fewer cars and more space for walkers/cyclists. This strategy
could be a vital step in improving walkability.

e Green Belts: As a general design standard followed within Pakistan, all
residential buildings possess boundary walls and narrow green strips that
run on the entire segment decorated as per the house owner’s aesthetics.
When residents were asked about the availability of greenbelts on their seg-
ments, most of them agreed about their presence; however, when asked
about whether they provide a buffer from traffic, the perception score in-
stantly dropped to 45.5% in Bahria but was 64% in DHA. The further in-
vestigation highlighted that DHA had service lanes/drainage lines running
on most segments, providing a buffer from busy traffic elevating residents’
perception of traffic safety. However, this was not the case in Bahria, re-
gardless of higher traffic levels as identified earlier. Although these green
belts add to the aesthetic value of most segments, they do not function as

78



CONCLUSION

a buffer or enhance traffic comfort. There is a dire need to reconsider their
placement and redefine their function. Therefore, one short-term solution
could be to reduce road widths (100’ or 60’) and add narrow green belts
lined with trees/plantation (in addition to existing green strips) that could
function as a buffer between the sidewalk and the main road. It will not
just enhance the visual outlook but would also function as a calming traffic
measure. Another idea could be to entirely switch places between green
belts and sidewalks and add a shy space between the sidewalk and bounda-
ry wall. Nevertheless, both designs will contribute to improving pedestrian
safety and elevating the walking experience.

5.1.2. Safety:
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Crime Safety: Although continuous security patrol is an essential feature,
both neighborhoods gave a weak score to safe children (59%), and Bahria
ranked even lower in nighttime safety than DHA. In my understanding,
the perception of children’s unsafe neighborhoods and nighttime unsafety
relates to various factors. First, growing crime rates and children abduc-
tion cases in the country have risen lately. Even in high socio-economic
areas, incidents are being reported frequently, rendering people’s sense of
safety. Second, since Bahria receives more citizens from other parts of the
city than DHA, residents in Bahria point to higher fear of crime. The au-
thorities running these developments also have a role to play in residents’
perceptions. Since DHA is operated by military personnel, it is unlikely that
anyone could enter without prior checking or a valid purpose. It might be
one factor that residents in DHA reported a better perception of nighttime
safety.

Although this issue has multiple aspects and needs consideration at poli-
cy and design levels, some measures could elevate residents’ perception of
safety. During the field survey, it was observed that only 50% of segments
were well illuminated, even when all segments had lighting poles. Similar-
ly, residents reported weak (60%) street lighting in their neighborhood,
especially in Bahria. Proper lighting is a factor for increased perception of
safety and creating a more walkable setting (Ball et al., 2001; Foster et al.,
2010). Therefore, to enhance perceived safety and improve walking levels,
one strategy should improve lighting levels within both neighborhoods.
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With well-illuminated streets and continuous police patrolling, it is unlike-
ly for street crimes to take place.

Moreover, careful urban design strategies could also elevate people’s sense
of safety. As stated earlier, if the number of public spaces increases, it
would allow people to go outside, bringing liveliness and movement in most
streets and spaces. The presence of people walking or sitting is negatively
correlated with the perception of fear. A neighborhood with the hustle and
bustle would allow residents to interact and indulge in social activities, im-
proving their neighborhood ambiance and achieving safe environments for
themselves and their children. Therefore, social capital and communal liv-
ing could play a part in achieving children-safe neighborhoods. Once this
motive is sufficed, it will naturally lead to increased walking levels amongst
varied age groups.

5.1.3. Comfort

Crosswalks: While While analyzing the perception score, residents from
both neighborhoods highlighted the weak (35%-50%) presence of cross-
walks. With such widths, the absence of designated crosswalks increases
the chance of fatal accidents and limits free pedestrian movement. During
the field research, many residents were seen jaywalking on most segments.
It has become such a common practice that even pedestrians do not hesi-
tate to show up in front of the cars or even point out to the driver to slow
down so that they may cross. Two factors dominate this behavior; first,
four-way crossings or even zebra crossings are rare. Even if they exist on
certain roadways, most people are not accustomed to using them or know
how to use them. New developments tend to include a minimal quantity of
pedestrian crossing infrastructure; however, lack of maintenance decreas-
es their visibility, making them ineffective over time.

Similarly, existing zebra crossings are rarely coupled with pedestrian is-
lands or access points. Therefore, most pedestrians willing to use them have
to jump off medians/green belts to get to the zebra crossing itself. This inef-
ficient design strategy usually psychologically limits the presence of zebra
crossing and their function. Moreover, only placing crossings without in-
cluding pedestrian-activated signals or pedestrian signage is not practical.
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Add Traffic
| Signals + Signage

Fig.58: Visual illustrating proposed intersection design in both neighborhoods
Source: Author
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Similarly, when crosswalks are absent, it is unlikely that curb-cuts would
exist. Currently, both neighborhoods have elevated curb-cuts, around 3-6
inches high, only to limit car encroachment. This design approach provides
ineffective curb cuts and makes the neighborhood inaccessible and un-
friendly for diverse users. Second, the drivers also do not psychologically
perceive crosswalks while driving. It is common for drivers to stop precise-
ly on the crosswalk instead of a few meters before it. Sometimes, even when
drivers see a pedestrian crossing, they would not slow down even if they use
a designated crossing. This behavior highlights a lack of traffic education,
but unfortunately, no traffic regulations or penalties are implemented for
this kind of violation. As a result, walkers do not claim their road share
leading to jaywalking, and cars do not respect their presence. Although this
is a deeply rooted issue, these newly developed neighborhoods should add
visible crosswalks, pedestrian islands, and pedestrian signage to address
this problem fig.Frequent placement of crosswalks on both intersections
and as mid-block crossing would force cars to stop and give way to pedes-
trians (fig.58).
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e Although yet not introduced in Pakistan, there is a potential for pedestri-
an-activated signals to be installed in these high-end neighborhoods. Since
developers tend to make their communities unique, installing such auto-
mated systems could enhance the outlook of their neighborhoods, help ele-
vate pedestrian safety and make these neighborhoods even more attractive
for newcomers. Overall, immediate attention is required for this indicator
since, with no crossings, it is unlikely that a neighborhood could support
walking.

e Traffic Safety: While asking residents about perceived traffic within their
neighborhoods, residents in Bahria provided a weak score (50%), indicat-
ing high traffic levels within their neighborhoods compared to DHA. The
reason for this perception is strongly related to the accessibility indicators.
Since Bahria Town offers diverse service facilities (such as restaurants, the-
atres, and golf city), it is common for people living in other parts of the city
to go to Bahria for recreational activities. Although it is an excellent means
of generating revenue and making the housing scheme a popular choice for
future inhabitants, it compromises residents’ traffic safety levels, especially
children. Since the neighborhood lacks a play area/ground and children
utilize streets for social interaction, incoming traffic is a significant issue.
It is why streets are closed off with barriers to limit external traffic into
residential areas. In my understanding, it will be pretty challenging to limit
the traffic flow from other parts of the city since the neighborhood is not ac-
cessible by a transit facility. However, measures could be taken to enhance
traffic safety for residents. For example, some zones have the potential to
be pedestrianized (such as civic center). Pedestrianizing such an area with
a constant human flow would facilitate social interaction, prioritize pedes-
trians and discourage car use. The residents will also be encouraged to walk
to these areas, decreasing car usage. Another measure that could contrib-
ute to enhancing traffic safety is undoubtedly the street design. If careful
consideration is given to slow down traffic and improve sidewalk design
such as buffers, perception of traffic safety could improve significantly.

e Speed Control Measures: In addition to high traffic levels in Bahria,
residents also pointed out the high speed of traffic and drivers exceeding
speed limits within their neighborhood. Relating P.B.E to B.E attributes
indicates that both neighborhoods heavily rely on speed bumps and rumble
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speeds to slow down traffic on various sections within the segment. Plac-
ing such elements might be a good approach, but they should be coupled
with other strategies to ensure traffic speed is under control. Firstly, both
neighborhoods rarely have traffic signals to regulate the traffic flow. The
absence of signals allows drivers to maintain a steady driving speed which
ultimately renders pedestrian movement. During the field survey, it was
also noted that drivers rarely slowed down at intersections or mid-seg-
ments, even when speed control measures were present. It indicates a lack
of consideration of drivers regarding other road users, therefore apart from
providing built environment solutions, traffic education is also a vital part
such that an effort should be placed on endorsing drivers to drive slowly.
Secondly, regarding exceeded driving speed, in my understanding, this be-
havior correlates with the absence of adequate traffic signage and no fear of
breaking traffic rules. The B.E data indicates that both neighborhoods lack
posted speed limits and slow signs, which effectively regulate traffic speed;
therefore, it is inevitable for such issues to arise.

In my understanding, the root cause of this issue relates to the inade-
quate provisioning of traffic signals. Adding signals makes driving difficult,
creates room for including crosswalks, and adds more intersections that
naturally slow downs traffic. Therefore, wherever possible, traffic signals
should be installed to halt traffic for a few minutes, allowing pedestrians
to cross safely. Secondly, both neighborhoods lacked clear and visible sig-
nage giving a variety of instructions. Visible signage must be incorporated
to regulate traffic flow and ensure drivers maintain speed limits. Literature
suggests traffic calming strategies such as reduced widths, speed limits,
crosswalks, and signage overall increased street activities and pedestrian
volumes (Frank et al., n.d.; Clark and Dornfeld, 1994). Finally, it is also
crucial to consider all sets of users and their road requirements. Currently,
both neighborhoods had signage designated to regulate or guide car traf-
fic (such as speed limit). No signages were present for guiding pedestrian
movement or demarcating pedestrian right of the way. Hence careful con-
sideration is required in this area, and management authorities need to
acknowledge the presence of different road users and their design require-
ments.
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with Sidewalk

Lower Sidewalk
Height

Fig.59: Visual illustrating proposed pleasurability interventions in both neighborhoods
Source: Author

5.1.

4. Pleasurability:

Street Trees: While analyzing the street trees within both neighborhoods,
it was evident that 90% of segments had street trees on them; however,
the score for trees providing shade on the right of way of pedestrians was
only about 50%. Similarly, while asking residents about the perception of
street trees within their neighborhoods, they also scored 60%-65% on the
adequacy of tree shading. It is pretty ironic that regardless of the conscious
effort of neighborhood greening, the trees do not function as a shading el-
ement. During the field survey, it was noted that Bahria has a consider-
ably higher number of trees than DHA. However, most tree plantations
are done arbitrarily only to enhance the visual appearance of the neigh-
borhoods. The street trees in Bahria were mostly planted on-road medians
similar to the ones in DHA. Although they indeed add to the neighborhood
aesthetics, it is advantageous that they serve a dual purpose. In a country
like Pakistan, where the temperature during summer lies between 35-40
centigrade, tree shading should be prioritized during urban design (fig.59).
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Without adequate tree shading, it gets utterly impossible even to walk half
a mile with such intense heat and humidity. During the field survey, it was
also learned that Bahria Management does not allow plantation of trees
having big canopy size on greenbelts outside residential homes, as it costs
them more maintenance and disrupts the view of housing facades.

In my understanding, this policy should also be reconsidered since having
an extensive tree canopy indicates better shade provisioning. Moreover, if
a previous recommendation regarding adding a designated sidewalk buffer
is implemented, it creates room to plant street trees that shade pedestrian
walkways. Hence a dual purpose can be facilitated with only one interven-
tion. Finally, another observation highlights that major junctions in Bahria
had mostly palm trees planted which are not native to this country. The
choice of planting foreign trees on such a large scale indicates the develop-
er's mindset. For this housing to demarcate itself as luxurious and assure
residents that they are being offered housing that could compete with the
U.A.E standard, a high focus is placed on planting exotic trees (such as
palm), especially on the central boulevards. It is undoubtedly the first im-
age of the neighborhood as soon as you enter and therefore indicates that
street trees function far more than just trees with deep symbolic meanings.
I believe an alternative approach should be followed in this case. A focus
should be placed on planting local indigenous species to support natural
habitats for flora and fauna, especially in Bahria. For DHA, most trees were
still growing, but they also lacked a considerable canopy size from current
observation. Hence, careful consideration needs to be taken regarding the
number and location of planting street trees to serve a bigger purpose, as
the presence of street trees is strongly correlated with walking levels in res-
idential neighborhoods (Stamps, 1997).

Sidewalk Width: While analyzing the sidewalks present, it was evident
that both neighborhoods were characterized by the poor condition of side-
walks, specially Bahria Town. The overall design, maintenance, and path
quality are below satisfactory. While asking residents about the sidewalks
within their neighborhoods, they scored a 70%-80% on their maintenance.
This result is quite the opposite of expected, but their perception is justi-
fied when you consider the overall context in which the neighborhoods are
situated. Cities in Pakistan have a poor quality of infrastructure provision-
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ing for pedestrians. When residents score their perception of sidewalks or
any other pedestrian infrastructure, they compare it with the provisioning
that exists in the city (predominantly low-income areas). As a reference to
them, this score automatically goes higher, but when you analyze its use, it
is evident that pedestrian infrastructure is rarely functional. From an ur-
ban planner/designers’ perspective, there were many issues regarding the
pedestrian infrastructure within both neighborhoods. The sidewalk height
is modified to around 6 inches to avoid cars or motorcycles from encroach-
ing. At the same time, the width of sidewalks allows only one person to
walk comfortably; hence many individuals were seen walking on the roads
during the field survey. With such height and low widths, there is always
psychological distress of tripping down from the sidewalks; therefore, un-
consciously, one finds it easy to walk on the road instead. Moreover, the
sidewalks do not follow a constant height and are reduced on some sections
to allow cars to move into residential garages and then elevate again, creat-
ing a very unpleasant walking experience.

e Therefore, in my understanding, an immediate solution to overcome this
issue is first to increase the widths of the sidewalks. Given the current road
space, it is easily possible to implement this. Literature suggests that a min-
imum of 5-6 feet sidewalks is required for two persons to walk comfortably
(APA 280). Moreover, the width could increase according to the high-vol-
ume pedestrian locations with a minimum of 12 feet to a maximum of 20
feet (Alexander et al.). Therefore, careful consideration in this regard is
required. Lowering the height from 6 inches to around 2-3 inches can en-
hance the perception of accessibility and pedestrian comfort. If designat-
ed on-street parking is provided, as stated earlier, there should not be a
need to encroach sidewalks which could help lower their height. Finally,
it should be a practice to carry out annual maintenances of texture and
pavements. Usually, since the developments are still expanding, ongoing
construction activities affect sidewalk quality. Therefore, there must be a
conscious effort to maintain sidewalks for better use and function.

e Public Squares: The built environment data suggests that few public pla-
zas/squares were available for general public gatherings apart from green
spaces or parks. Literature suggests that providing well-maintained pub-
lic spaces serve as the source of communal gatherings, facilitating walking
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and social interaction between varied social classes (Roberts, 2007). While
pushing for neighborhoods to move towards medium to high-density hous-
ing and mixed-use development patterns, it is also imperative to include
public squares or plazas within future urban developments. Currently, it is
widely observed that since most residents own single-family homes which
provide space for having a personalized garden, the outdoor culture in Pa-
kistan is reasonably weak. It is unlikely for people (especially women) to
go out and sit in public spaces just for socially interacting or enjoying the
weather; instead, they choose to stay indoors for social interaction, which
impacts their physical activity levels, such as walking. Moreover, the male
presence strongly dominates current public spaces (except for family parks:
as they are family zones), especially in my country’s context. Therefore, an
effort should be placed on mainstreaming accessible public squares within
new developments to promote an outdoor culture and motivate people to
walk more, positively impacting walkability.

Street Facilities: While analyzing the quality of urban design amenities,
it was evident that both neighborhoods lack street amenities such as street
furniture, chairs and water coolers/fountains. Only a few benches were in-
stalled that too in public parks (or, in this case: family parks). Similarly,
compared to residents’ perception of how interesting their neighborhood is
while walking, residents gave a 60%-70% score on the walking experience.
It indicates that both neighborhoods are not focused on improving urban
design indicators that can elevate walking experiences. Providing amen-
ities such as purposefully placed planters, chairs, or stoops in the public
plazas within an urban environment facilitates social interaction and leads
to higher walkability (Gehl, 2013). Therefore, apart from providing them
only in designated park spaces, a focus should be placed on including them
in public spaces, sidewalk buffers, and even under street trees. These de-
tailed micro-level interventions could enhance the overall urban quality
of the area and significantly contribute to placemaking, which is a driver
of increased walkability. Moreover, the terrain is also an essential factor
that could significantly reduce one’s walking motivation. A neighborhood
like DHA developed on hilly terrain must include such elements to allow
pedestrians to rest while walking. However, they should be coupled with
activities which could make walking or even sitting interesting.
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Views and Openness: While inquiring residents about natural sights
in their neighborhood, both residents provided a weak perception score
(62%-66%)for this indicator. A strong focus is placed on the neighborhood’s
architectural characteristics, including attractive homes, boundary walls,
and building design; however, minimal attention is given to natural land-
scaping elements. Researchers scoring streets for movement across four
European countries showed that people were willing to walk extra 160m
on streets marked as “pleasant” during good weather. (Westerdijk,1990).
While analyzing both neighborhoods, it was evident that the river char-
acterizes one neighborhood, and the other has some high viewpoints. The
Soan River runs on one of its edges; many residents walked on this segment
during the field survey. The initial master plan represents that this area was
to be developed as a green stripe, but currently, one can observe that slow-
ly buildings have started to elevate on this segment (currently Corniche
road), thereby blocking river view and lowering walking experience many
residents. Therefore, it is imperative that the developer set aside a com-
mercial approach and use this opportunity to provide better walking spaces
for residents. There is a strong potential to develop this area as a walking
corridor having a proper walking/jogging track, elevating native trees, and
enhancing the overall ambiance of the neighborhood. Sometimes revenue
generation does not solely rely on providing better services; instead, the
urban quality of an area such as green spaces, squares, and public parks
could also attract new residents. Moreover, for DHA, a couple of segments
offer a panoramic view of the city (because of hilly terrain); these spots
can be developed as viewpoints with adequate street furniture and trees.
These interventions could enhance the presence of natural sights within
both neighborhoods elevating and increasing walking levels.

To summarize, it is evident from the above discussion that out of all four varia-

bles, the variable that needs significant intervention is the comfort variable since
comfort indicators within both neighborhoods are almost absent. For the other
three variables, careful urban interventions could enhance their presence and
perception. From the detailed analysis listed above, it is evident that improving
walkability within a neighborhood or community could not be approached di-
rectly or linearly. Multiple dimensions need to be addressed individually or col-
lectively to make a neighborhood “walkable.” Sometimes improvement in one in-
dicator serves only one purpose, but sometimes, it could address three issues at a
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time. Therefore, in my understanding, applying these interventions should start
at the micro-level or segment level within both neighborhoods. Interventions
such as reducing road widths, adding traffic signals, crosswalks, pedestrian is-
lands, increasing sidewalk widths, sidewalk quality, streets trees, street lighting,
and placing street furniture could be immediate interventions. As an experiment,
existing neighborhoods should focus on implement these strategies and assess
the difference in walking levels within the community. It would be interesting to
see how the residents perceive these changes and interact with the environment.
Visible improvement in walking levels could be a step forward to push towards
intermediate or long-term solutions such as increasing residential density, cre-
ating mixed-use function, integrating transit systems, locating schools and
playgrounds thoughtfully, etc., for future developments. Hence, to push for a
human-centric neighborhood that relies on walking as a mode of transport and
leisure, it is essential to intervene with the built environment’s micro and mac-
ro-level attributes, assess how residents perceive these attributes, and look for
conscious measures to improve their perception.
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