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Abstract

Purpose - It is observed that the COVID-19 Pandemic mostly restricts people’s movement and walking habits.
In this direction, this study aims to highlight how the walking behaviors of individuals affected in different
geographies’ neighborhoods before and during the Pandemic.

Design/methodology/approach — This paper focuses on the relationship between neighborhood
characteristics and the changing walking behavior of 24 sample regions (514 participants) with the highest
incidents of COVID-19 infection from American, European, Asian, Western Pacific, African and Middle Eastern
cities. The paper’s methodology is supported by an /online questionnaire survey conducted in these 24
disparate neighborhoods in December 2020.

Findings — Findings show that “walkable access” varies over geographies during the Pandemic. Urban
amenities within 1520 min of access become more important than ever. The results unravel that either
walkable or non-walkable neighborhoods showcased similarities despite that urban amenities were not within
15-20 min of access. Three prominent aspects should be emphasized to plan walkable neighborhoods:
providing walkable access, forming spatial proximity and sustaining social cohesion.

Social implications — The availability of daily amenities, such as shopping stores, health care, education
services and pharmacies within a 15-20-min walking distance maintain everyday life and increase social
interactions. In addition, places with walkable access encourage an active lifestyle and contribute the public
health. The impact of the COVID-19 Pandemic movement restrictions on the walking behavior of individuals
highlights how the qualities of distance-based urban planning need to be supported with time-based practical
attributes that can shape neighborhood planning frameworks.

Originality/value — This paper highlights the coexistence of “walkability” and “accessibility” measures in
urban practice and research to create resilient and sustainable neighborhoods. The “walkable access” term
used in the paper addresses joint measures of walkability and accessibility.

Keywords Walkability, Walkable access, 15-20-minutes neighbourhoods, The COVID-19 Pandemic
Paper type Research paper

Introduction
The partial and total lockdowns are imposed to control the spread of COVID-19 infection. A
sizeable percentage of individuals from different socio-economic geographies have been
forced to spend most of their time at home. Changing travel behavior during the COVID-19
Pandemic made planners refer to the connection of travel behavior and spatial context that
facilitates a travel pattern based on a short distance called “spatial proximity” (Weng ef al,
2019; Boussauw, 2011).

The public health upheaval caused by the Covid-19 Pandemic has generated significant
impacts on societies, cities and settlements around the world (Maturana ef al., 2021). Cities like
Paris, Melbourne and Shanghai are proposing innovative policies that focus on spatial
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proximity-based planning that prioritizes amenity-rich neighborhoods where services
fulfilling daily needs are located within (a mile or 1.61 kilometers or 5,280 feet) 15 to 20-min
walking distances (Moreno et al, 2021; Weng et al, 2019; Talen and Koschinsky, 2014).
Around the world, several conceptual approaches such as the 15-min community life circle
and the 20-min neighborhood planning practice, which were accelerated during the COVID-
19 Pandemic, have now captured the attention of planners, politicians and human
geographers (Guida and Carpentieri, 2021; Salama, 2020; Whittle, 2020).

The need for rethinking urban neighborhoods emerges where distance-based urban
planning approaches of the New Urbanism are reconciled with time-based Chrono-urbanism
concepts that underline access to necessary urban amenities during the crises. This necessity
to understand how COVID-19 disrupted our social and economic systems is crucial for the
future of communities, societies and countries around the world (Alraouf, 2021). As one the
recent concept of urban studies, Chrono-urbanism is an outgrowth of the concept of
“neighborhood units” developed by the American planner Clarence Perry in the early 1900s;
the management of cities defines Chrono-urbanism according to time (CNU, 2020; Perry,
2020). And in an op-ed published in 2016, smart city scientist Carlos Moreno brought the
concept to the forefront again with “the 15-min city”. Organizing urban areas in this way
would allow all residents to access basic needs within a 15-min walk or bike ride. The global
COVID-19 Pandemic accelerated the consideration and implementation of the 15-min city in
response to the climate crisis and the urban effects of the COVID-19 Pandemic crisis (Moreno
et al., 2021).

Through an online questionnaire survey study, this research evaluates people’s
15-20-min walking habits before and during the COVID-19 Pandemic. The survey
questionnaires used to describe how walking behaviors are affected by the movement
limitations of the COVID-19 Pandemic in 15-20 min walkable (walkable neighborhoods)
and non-15-20-min walkable (non-walkable neighborhoods) of 24 neighborhoods located
in Africa, Europe, Western Pacific, Southeast Asia, Middle East and North and South
Americas from different socio-economic backgrounds. The specific purposes of the
research are to:

(1) Ascertain factors behind the individual’s purpose of walking and place preferences
which are forming their walking behaviors before and during the COVID-19
Pandemic,

(2) Provide insightful suggestions for planning walkable neighborhoods that can be both
resilient and socially coherent during any crisis similar to the COVID-19 Pandemic.

The paper’s originality lies in its emphasis on three aspects of neighborhood planning for
coping with a crisis such as the COVID-19 Pandemic: walkable access, spatial proximity and
social cohesion. These aspects can provide an alternative vision for neighborhood planning
approaches and may shed an alternative light on understanding the relationship between the
spatial context of the walking behavior of individuals and the planning practice of 15-20-min
walkable neighborhoods.

Movement restrictions of the COVID-19 Pandemic

Cities and neighborhoods worldwide have been severely impacted by the COVID-19
Pandemic, causing them to face new challenges. Local and national government
administrations announced mandatory lockdowns or strongly worded protocols to
mitigate the spread of the COVID-19 infection. These movement restrictions were time-
based and age-based mandatory lockdowns and included mandates to wear masks and
maintain a social distance of six feet or two meters (CDC, 2021). Adoption of these measures
became a “new normal” for almost all individuals living in different cities and neighborhoods



(Sandford, 2020; WHO, 2020). Duration and coverage of lockdowns differed depending on the
population and number of cases in the communities. In Russia and Turkey, age-based
lockdowns defined scheduled access to daily need services for the vulnerable age groups,
such as seniors 65 and over and children under age 16. Time-based lockdowns limited all
mobility options for a specific time or day(s) long (CDC, 2021; Fuller et al., 2021; Our World in
Data, 2021; WHO, 2020).

In Brazil, South Africa, Indonesia and India, partial and distance-based lockdowns, limited
access to all parks, schools, workplaces and places of worship in public places, except
emergency health units, cut all physical access to essential urban functions such as work
(offices, plazas, ateliers, factories, etc.); commerce (retail, whole sell stores, banks, shopping
malls, markets, etc.); education (schools, libraries, museums, etc.); entertainment centers
(theaters, cinema, music halls, public centers, etc.) for days, weekends, or months (Haaretz,
2021; Mehtar et al, 2020; Schonfeld, 2020). In the USA, movement restrictions such as
personal isolation and stay-home orders are preferred (CDC, 2021; Our World in Data, 2021).
Currently, while individuals in communities worldwide are struggling with the current
regional economic crisis, terror and administrative challenges, the COVID-19 Pandemic has
already worsened poor living conditions and affected walking behavior (Askitas et al., 2021;
Kupferschmidt and Cohen, 2020; Sibley et al, 2020). The movement restrictions of the
Pandemic show the unpreparedness of many urban neighborhoods in their current planning
layouts (Allam and Jones, 2020; Badland et al, 2014; Ritchie, 2020). Urban planning studies
should focus on the walking mode of transport and neighborhood walkability, an easy,
available, inexpensive and healthful form of physical activity (Dovey and Pafka, 2020; Weng
et al, 2019; Yep et al., 2019).

The spatial context of walking behavior of individuals and walkability

The interrelated walkability and walking behavior are two challenging concepts to measure
and define separately (Ewing and Cervero, 2010; Forsyth, 2020). Developments in urban
neighborhood planning practices of new urbanism have emphasized the principle of
walkability and motivating walking behavior as crucial for environmental and social
sustainability (Barton, 2020; Leinberger, 2007). Neighborhoods’ walkability has been
measured using checklists, social surveys, indices and multi-layered spatial analysis.
Measures define urban design qualities associated with individuals’ perception of walkability
and spatial and physical dimensions (Forsyth, 2020; Szerszynski and Urry, 2006; Clemente
et al,, 2005).

The basic qualities of walking behavior are known as the “five Ds”: diversity, density,
design, destination and distance (Julie Campoli, 2012; Ewing and Handy, 2009).

Diversity: relates to the mixed land use and texture of destinations which also indicate the
preferred walking place of individuals (Ewing and Handy, 2009). Urban amenities already
located in the neighborhood and how close they are to each other, such as having housing
next to retail stores alongside commercial ones, also define the context of spatial diversity.
Mixed land use neighborhoods with residential areas, comingled with commercial zones and
entertainment centers, help sustain an economically vibrant social structure. Having a broad
mix of daily needs services near housing units can also provide individuals with the
opportunities to work close to where they reside.

Density: usually refers to population (in persons per acre or hectare, square mile, or square
kilometer) and housing (dwelling units per acre or hectare) (Julie Campoli, 2012; Ewing and
Handy, 2009). Population density is sometimes combined with a count of the number of jobs
ina given area to calculate an activity density (Ewing and Cervero, 2010). Campoli argues that
the quality of walkability is not a physical density itself but the richness of a place that
influences peoples’ walking behavior (Julie Campoli, 2012; Hutabarat Lo, 2009). Living close
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to urban amenities influences the walking behavior of individuals. The availability of these
services for meeting daily needs while lessening the reliance on automobiles also increases
the motivation for individuals to walk in their neighborhood (Ewing and Cervero, 2010;
Shuaib and Rana, 2021). Therefore, urban neighborhood planning can arrange for daily need
services whether walking is the best choice for individuals.

Design: includes street network attributes within a neighborhood where vehicular-
dependent mobility needs to be incorporated (Julie Campoli, 2012; Ewing and Handy, 2009).
Design measures on a neighborhood include physical features such as block size,
intersections, sidewalk quality, street width, size or number of trees and availability of
pedestrian-friendly services. Campoli’s discussion of walkable street design argues the
importance of lowering vehicular dependency; connecting streets through a grid system give
pedestrians more choice, encourages walking and helps improve design approaches focusing
on re-planning neighborhoods has become desert of urban amenities (Julie Campoli, 2012).

Destination accessibility: measures the distance between essential urban services in
neighborhoods. In some studies, regional accessibility is simply the distance to the central
business district (Leinberger, 2007; Weng et al,, 2019). In others, regional accessibility is the
number of jobs or other attractions that are reachable within a given travel time, which tends
to be highest at central locations and lowest at peripheral ones (Campoli ef al., 2001; Handy
et al., 2005). One confounding factor, which has been the subject of many studies, is residential
self-selection: people who prefer to move towards low-density suburbs, whereas people who
prefer to walk, cycle or use transit tend to move towards higher-density urban areas, better
served by public transport.

Distance: is usually measured as an average of the shortest walking distance between the
essential urban functions and the nearest commuter stops (train, bus, subway, etc.) (Campoli
et al, 2001; Handy et al., 2005). Alternatively, it may be measured as the availability of the
space where all the essential urban services are accessible without consuming automotive
energy and individual time (Ewing and Cervero, 2010; Salingros, 2003). The five Ds makes the
biggest impact when planning urban neighborhoods, as these factors also increase social
cohesion in urban communities. In a location where a great diversity of urban amenities exist,
individuals are motivated to walk in their neighborhoods with greater frequency (Rivera-
Navarro et al., 2021). The availability of urban amenities within walkable distance relies on
urban design qualities which engage in the well-developed tradition of neighborhood
planning.

Relationship between walking behavior of individuals and lockdowns of the COVID-19
Pandemic

During the COVID-19 Pandemic, the restrictions on human movements established a drastic
drop in community walking mobility while demand to access daily needs services within a
walkable distance has increased (Apple Data, 2021). The COVID-19 Pandemic significantly
impacts mobility trends of neighborhoods located in different geographies. For
neighborhoods with vehicular-dependent mobility, it was thought that access to daily
urban amenities before the Pandemic was well connected (Johnson, 2002; Perry, 2020). Since
movement limitations have restricted access to urban amenities, the availability of these daily
needs services within a walkable distance became crucial. During the COVID-19 Pandemic,
countries and territories worldwide have enforced lockdowns of varying stringency. Some
include total or partial movement control for older people or children under age 16 for long
periods of time, while others have enforced restrictions based on specific time use of public
spaces. In many cases, only essential businesses are allowed to remain open. Age-based
measures restricting the movement of older people have been considered in a number of
countries. These include people over a certain age, e.g. 65 or 70 years old, staying at home
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(also referred to as “self-isolation,” “curfews,” “confinement,” or “shielding”), not going to
work, shopping malls, or restaurants, not using public transport and not participating in
religious activities. Table 1 highlights cities in different geographies that have been diversely
affected due to movement restrictions on mobility trends during the Pandemic. Accordingly,
a summary of most COVID-19 cases reported cities in WHO (World Health Organization)
regions as Americas, Europe, South-East Asia, Western Pacific, Africa, Eastern
Mediterranean, and movement restrictions according to GCDL (Global Change Data Lab)
(between January 1, 2020, and March 15, 2021) and changes in routing requests (since January
13, 2020), the most drastic drop as 27 % is in Sao Paulo in Brazil and increase is 26 % in Jakarta
in Indonesia (Apple Data, 2021; Our World in Data, 2021; WHO, 2020).

The concept of 15-20min walkable neighborhood. The “neighborhood unit” concept backs
to the 1940s and 1950s with compact and pedestrian-friendly communities design approach
for American cities. At that time, Clarence Perry (1872-1944), an American urban planner,
suggested that urban planning should be based on systematically improvable design layouts
focused on creating pedestrian-friendly neighborhoods. According to his approach, each
neighborhood unit should contain physical layouts of building blocks and streets that bring
all urban facilities within a pedestrian-friendly environment, including an elementary school,
small parks and playgrounds, small stores such as groceries, hardware stores and bakeries
(Johnson, 2002; Perry, 2020). However, the post-WWI Great depressions and, much later on,
the social movements of the 1960s brought the concept of the neighborhood unit under attack
for supporting social segregation and creating physical connection without social cohesion
(Alexander, 1965; Buttimer and Seamon, 1980; Lynch, 1981). With respect to these critiques,

Restrictions on internal movement
since January 1, 2020-March 15,
2021 Source: Oxford Martin
School University of Oxford.

Global Situation Coronavirus
(COVID-19) Source: World Health

Change in routing requests
since January 13, 2020 Source:

Organization (WHO) Global Change Data Lab Apple Inc. (Mobility data)
Country/ COVID- Movement
Regions State 19 Case  City restrictions Walking (%)
America Brazil 11.5M Sao Paulo  Restrict movement: —27%
(South) Partial lockdowns
America California 362M  Los Recommend +1%
(North) (USA) Angeles movement
County restrictions: Stay at
home order
Europe Russia 4.34M  Moscow Restrict movement: +1%
City Age based and time
based partial
lockdowns
Africa S.Africa 1.5M Western Restrict movement: +5%
Cape Partial lockdowns
South- India 114M Mumbai Restrict movement: +9%
East Asia Distance based
partial lockdowns
Europe- Turkey 2.8M Istanbul Restrict movement: +22%
Asia Age based and time
based partial
lockdowns
Western Indonesia 14M Jakarta Restrict movement: +26%
Pacific Partial lockdowns

Note(s): Apple Data (2021), Our World in Data (2021), WHO (2020)

The changing
context of
walking
behavior

499

Table 1.

The summary of
mobility changes in the
individuals’ routing
requests from most
affected COVID-19
cases reported

by WHO




ARCH
16,3

500

Krier proposed a new concept of “urban quarters” structured on the mixed-use of housing and
integration of daily life facilities within a walkable area of about 0.35 km? (35 hectares) for 15
thousand people (Krier, 2014). This concept has influenced two new planning practices: the
“urban villages” in the UK and the “new urbanist neighborhood” planning approach in the
USA at the end of the 1980s (Carmona et al., 2012). Both these concepts require fundamental
principles about improving the walkable environment and encouraging individuals to walk
in their neighborhoods. Also social integration as a process that involves people from
different generations and ethnical backgrounds, which takes place in common spaces and
everyday life as different modes of socialization (Arroyo et al, 2021). The structure of the
urban village is based on creating self-sufficient or self-contained communities with the help
of physically networked neighborhoods without encouraging automobile dependency and
increasing the social interactions within a walkable environment (Shuaib and Rana, 2021;
Szerszynski and Urry, 2006; Tony Aldous, 1992).

New urbanist neighborhoods such as self-contained neighborhoods support a compact,
pedestrian-friendly, mixed-use and encourage individuals to take responsibility for their
maintenance. According to The Charter of the New Urbanism, the self-contained neighborhood
concept can facilitate the independence of individuals who do not prefer driving and prioritize
access to daily urban amenities within walking distance (CNU, 2020; Duany et al, 2017). The
pedestrian-friendly and motivating walking features of traditional urban villages and self-
contained neighborhoods’ attributes have been adopted in recent walkable neighborhoods’
concepts to mitigate crises. In 2016, the Shanghai Master Plan put forward the idea of a “15-min
community life circle” as the basic unit of building community life, providing urban amenities
and having public social activity places for individuals within walking distance, aiming to
form a safe, friendly and comfortable community living environment (Weng et al, 2019;
Whittle, 2020). According to the 15-min community circle principles, two inner circles of 5- and
10-min walking distances facilitate access to urban amenities. For instance, the city of
Melbourne introduced a long-term planning strategy, guiding the way the city would grow and
change (Plan Melbourne, 2017; Shannon ef al, 2019). Under the “Plan Melbourne” project, the
city was reshaped by creating more access to public transport hubs and urban daily services
within a 20-min walk. The Urban planning concept of the 20-min neighborhood aims to create
accessible, safe and attractive local areas where people can access most of their everyday needs
within a 20-min walk that represents an 800m (appx 0.5 miles) walk from home to a destination
and back again. A 10-min walk to a daily living service and 10-min back home is another
alternative to designing a walkable neighborhood.

Emphasis on time-based planning, either the 15-min community circle concept or the 15—
20-min neighborhood project, constitutes an essential strategy for reducing automobile
reliance. This design not only lowers transportation costs but also reduces the community’s
greenhouse gas emissions (Moreno et al.,, 2021). In addition, walkable neighborhoods improve
public health, help residents save money and improve access to daily needs. However, the
concept of 15-20min walkable neighborhoods contains practical challenges. The 15-20min
concept may increase the scale of existing problems in cities such as Rome and Istanbul with
deep historical architectural environments and palimpsest structures in their city layout or
cities like Shanghai and New York, which possess a high-speed business rhythm under the
complexity of social, and racial differences (Weng et al, 2019; Whittle, 2020). However, the
adaptation of neighborhoods offering the availability of urban amenities according to
proximity and the 15-20-min walkable strategies not only encourage walking behavior as an
essential physical and social activity but also provide alternative access to urban services
during crises. Therefore, the importance of the time-based neighborhood concepts has grown
during the COVID-19 Pandemic under partial and total lockdown restrictions. This concept
highlights the importance of planning walkable and accessible neighborhoods to sustain
physical and social cohesion.



Research design and methodology

The paper’s methodology is based on qualitative research and supported by a case study and
literature survey, including a questionnaire (e.g. Moreno ef al, 2021) that mainly focuses on
researching the impact of the COVID-19 Pandemic on the walking behavior of individuals in
different neighborhoods worldwide. The effect of movement restrictions can vary in terms of
their durations, limitations and geographical practicalities in different countries. Therefore,
we collected data relating to the main research question:

RQ. How do COVID-19 Pandemic movement restrictions affect the walking behavior of
individuals?

and three sub-questions
RQ1. What does limit your walk pre-Pandemic and during the Pandemic?
RQ2. Where do you prefer to walk pre-Pandemic and during the Pandemic?

RQ3. Why do you need to walk in your neighborhood pre-Pandemic and during the
Pandemic?

The contextual frame of the research (as is shown in Figure 1) was designed according to the
following three main research steps:

Step 1: Literature review: Focuses on 15-20min walking accessibility to daily necessities
in neighborhoods and walkability quality of the neighborhood with respect to the seminal
literature of the paper. This step aims to explore the following measures: neighborhood
land-use diversity, accessibility and environmental characteristics, including weather,
safety and planned urban areas with access to public transits. This step identifies the

RQO1: "What does limit your walk

MOVEMENT pre-Pandemic and during the
RESTRICTIONS Pandemic?" URBAN
Restrictions on internal NEIGHBORHOOD
movement during the Limitati ki APPROACH '
pandemic (since Januanry imitations of walking * The 15-20 minute
1.2020) walkable neighborhoods
* Recommend movement concept
restriction
* Restrict movement e
limitations COVID-19
PANDEMIC
9
5

3 3
E WALKING 2
s, BEHAVIOR of %
2 - Place preferences INDIVIDUALS . g
= for walking . Distance Purpose of walking <

*  Design

RQ2: "Where do you prefer to ¢ Destination RQ3:"Why do you need to walk in

walk pre-Pandemic and during * Diversity your neighborhood pre-Pandemic

the Pandemic?” * Density and during the Pandemic?"

The changing
context of
walking
behavior

501

Figure 1.

Presents the contextual
frame of the research;
the relationship
between movement
restrictions of the
Pandemic and the
walking behavior of
individuals
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availability of six basic essential urban spatial functions, including healthcare, living,
working, commerce, education and entertainment (Moreno et al., 2021; Weng et al, 2019).

Step 2: Data collection: According to the answers received, regions were classified by
neighborhood type-based as 15-20-min walkable or non-walkable neighborhoods. The
non-probabilistic online sampling technique was used to define survey participants from
the 24 regions with the highest number of COVID-19 cases from American, European,
Asian, Western Pacific, African and Middle Eastern cities according to WHO, GCDL
reports (between January 1, 2020, and March 15, 2021). The survey questions were
prepared via Google forms with ten questions and were sent to recruited online volunteers
and a circle of our acquaintances who live in the mentioned regions’ (the highest number of
COVID-19 cases). The survey questions were spread worldwide within ten days (15-25
Dec 2020). At the end of the tenth day, the number of participants reached 514 people. All
participants were self-referred and could complete the survey according to their realities
about their neighborhoods. The survey continued to the point that the inclusion of the
gender and different age groups ensured. The study called upon middle-aged, older
groups and young people in society to point their point of view associated with their living
neighborhood during and before the Pandemic. However, the survey was not limited to
age, gender, education, occupation, type of residence and settlement duration were also
considered (see Table 1).

Step 3: Content analysis: Explores the impact of the COVID-19 movement restrictions on
individual walking behavior in walkable and non-walkable neighborhoods according to
three main questions of the online questionnaire survey (1) “Why do you need to walk in
your neighborhood pre-Pandemic and during the Pandemic?” (2) “Where do you prefer to
walk pre-Pandemic and durving the Pandemic?” (3) “What does himit your walk pre-Pandemic
and during the Pandemic?” Answers were analyzed by SPSS Version 28 (Statistical
Package for the Social Sciences), and matrix charts were prepared in the spreadsheet
programs. The data collected by questionnaires are disaggregated with the help of matrix
tables. Figure 2 examines the respondents’ opinion of urban neighborhoods about how
individuals cope with the challenges of the movement restrictions of the Pandemic. Open-
ended questions of the survey have been disaggregated with the frequency analysis. The
percentage of findings was compared with walking behavior trends before the Pandemic
and the changing trends during the movement restriction of the COVID-19 Pandemic (see
Table 2). Finally, superimposed polar matrix charts were prepared for the general
evaluation and a robust understanding of the case studies (see Figure 3). Matrix charts
present a change of walking purposes, place preferences and walking limitations by
dividing these 24 regions into walkable and non-walkable neighborhoods and showing
overlapping data pre- and during the COVID-19 Pandemic.

Results of the survey

The survey includes ethnically, politically and spatially diversified respondents. The
residents in these neighborhoods reflect diversity in age, income and educational
backgrounds. Findings of the survey are listed following the research steps of the study.

Findings of step 1

The profile of the respondents indicates that 81.5% are young (between 18 and 35 years old)
and middle age (between 26 and 50 years old); 93.4% have some level of education (primary
school, high schools and college); 70.6% are actively working while 7.4% are not currently
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@~ (15-20 minute) walkable neighborhoods

non-(15-20 minute) walkable neighborhoods

Variables Categories frequency (%)
Gender Female 232 45.1%
Male 282 54.9%
Age 18-35 214 41.6%
36-50 205 39.9%
50+ 9 185%
Education level No education 32 6.2%
Primary school 65 12.6%
High school 280 54.5%
Bachelor or PhD 137 26.7%
Occupation Not working/student 96 18.7%
Salary worker 229 44.6%
Employer 114 222%
Retired 75 14.6%
Type of residence Private condo 125 24.3%
Apartment flat 319 62.1%
Nursing home 34 6.6%
Student hostel 36 7.0%
Duration of settlement Less than a year 56 10.9%
1-3 years 68 13.2%
4-7 years 145 28.2%
8+ years 245 47.7%
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Figure 2.

Presents the polar
chart of the division of
neighborhoods as 15—
20-min walkable
neighborhoods and
non-15-20-min
walkable
neighborhoods

Table 2.
Distribution of
participants

working; 11.3% are students and 10.6% are retired; 76.1% are living in flats (apartments),
nursing homes and student dormitories; a majority of respondents, 66 % are living with more
than three people (Table 2). Survey results reveal that 75.9% of the respondents have been
living in their community longer than four or more years.
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Figure 3.
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The over-layered polar matrix chart shows that 48.8% of individuals can walk to the
following six essential urban amenities: healthcare, commerce, education, entertainment,
daily living services and working (Figure 2). On the other hand, 32.6% of respondents can
only access daily living services and education centers by walking. Only 10 of 24
neighborhoods is defined as 15-20-min walkable neighborhoods: (1w) Theban Gardens
(Singapore), (2w) Atakent (Istanbul), (3w) Geelong (Melbourne), (4w) Kuntsevo (Moscow), (5w)
Mumbai (Maharashtra), (6w) Delia (Sicily), (7w) Midwood (NYC), (8w) Rosario (Santa Fe), (9w)
Napoles (Mexico City) and (10w) Marbella (Malaga). On the other hand, 14 of the 24
neighborhoods is defined as non 15-20-min walkable neighborhoods; (1n) Fontibon (Bogota),



(2n) Western Cape (Cape Town), (3n) Lancaster (LA), (4n) E1 Hana (Casablanca), (5n) Pasadena
(TX), (6n) Elgoli (Tabriz), (7n) Maalot (Tarshiha), (8n) Al Fuwayfa (Benghazi), (9n) Bhaktapur
(Katmandu), (10n) Nilore (Islamabad), (11n) Zeitoune (Gazza), (12n) Sidi Bu Said (Carthage),
(13n) Itequera (Sao Paulo) and (14) Dreamcity (Erbil). Hence, the content analysis of data
reveals two categories of neighborhoods: individuals living in 15-20-min walkable
neighborhoods and people living in non-walkable neighborhoods.

Findings of step 2

Given that 89.1% of lockdowns as time-limited, age-based and distance-limited have allowed
for physical access to groceries, pharmacies, bakeries, or health care units, the walking trend
increased by 82.1% for respondents who indicated their purpose was to go to the nearest
groceries, pharmacies and supermarkets in neighborhoods. In 15-20-min walkable
neighborhoods, in pre-Pandemic, 76% was going to the nearest transit hub, and during
the Pandemic, 83% of walking purpose was shopping for daily needs. On the other hand, in
non-15-20-min walkable neighborhoods, walking purpose has not changed like shopping for
daily needs. Table 3 (the percentage of the walking behaviors in walkable neighborhoods)
Table 4 (the share of the walking behaviors in non-walkable neighborhoods) shows
similarities and differences in the walking behavior of respondents. For instance, Atakent
(Istanbul) and Delia (Sicily) show a relative decrease in physical well-being during the
Pandemic. In the non-walkable neighborhoods of Western Cape (Cape Town) and Lancaster
(LA), shopping has increased.

Finding of step 3

The duration and limitations of mandatory restrictions influence changing trends of
respondents. Figure 3 shows the overlapping global data obtained from three main questions
of the paper: walking purposes, place preferences and walking limitations of the COVID-19
Pandemic between walkable and non-walkable neighborhoods before and during the
Pandemic. The 21% of respondents have no interest in walking, 22% have no time for
walking in the pre-Pandemic in 15-20-min walkable neighborhoods. According to Figure 3a
(purpose of walking): findings show an increase in walking for physical well-being from 19%
t0 25% during the Pandemic. However, “going to work” behavior increased from 10% to 25%
in non-walkable neighborhoods. Figure 3b (place preference of walking): the results have
shown that people’s walking preference increased in residential sites and open areas from
11% to 24% despite walkable accessibility to parks.

Similarly, respondents have shown interest in exploring residential sites and nearby open
spaces in non-walkable neighborhoods. Figure 3¢ (limitations of walking): Findings show
that “no time” to walk increased to 16% during the Pandemic in the walkable neighborhood.
In the non-walkable neighborhoods, concerns on health conditions of Pandemic results in a
decrease in walking behavior from 24% to 12%. In addition, in non-walkable neighborhoods,
16% of respondents mention insufficient urban planning, and 17 % lack outdoor safety as the
most limiting factor of walking in the pre-Pandemic.

Discussion

Our data are based on the online questionnaire survey demonstrating that lockdown
restrictions during the Pandemic affected the walking behavior of individuals by changing
the purpose of walking and the place preferences for walking. In this study, we have focused
on three essential aspects of the relationship between walking behaviors and the walkability
of neighborhoods under the movement restriction of the COVID-19 Pandemic. These aspects

The changing
context of
walking
behavior

505




(panurguos)

%L1 %81 %L1 %21 %G1 %L1 %23 %L1 %¥1 %81 Suum( SedIR
%81 %81 %81 %3G %8 %81 %81 %24 % %0T a1d [enuapISRY
SeaJe
%GT %¢T %ET %91 %6 %€l %¥1 %1 %L %€l Suum( [BI2IDWIWOD
%S %S %S % %81 %S %9 %S %€l %6 a1l pue ssausng
%G %11 %6 %SG %81 %12 %11 %L %81 %11 Suum( spley Adwo
%31 %21 %321 %1% %91 %21 %11 %16 %91 %3aT a1 |pouopuEqy
%Gl %G1 %G1 %G1 %L1 %Gl %1 %G1 %L1 %G1 Suum( soxa]duwod
%61 %61 %61 %% %1e %61 %L1 %V %1% %91 21 [euonEINPE
%L1 %L1 %L1 %L1 %ST %L1 %TT %LT %G1 %05 Suun(g sopeuawold
%16 %1% %16 %61 %18 %12 %82 %61 %12 %16 a1 ‘SJUOL IR
Seale
%1e %1e %61 %18 %18 %1e %02 %12 %¥e %81 Suum( UOI}BAIII
%61 %61 %61 %0T %61 %61 %81 %01 %61 %14 a1d -Syeq Sunyem
%01 %01 %01 %¥1 %01 %0T %6 %01 %01 %01 Suum( Sy[emopis  Jo adudIRjaId
%11 %TT %TT %61 % %TT %31 %61 %L %TT a1d BEChIN ERE |
%01 %0T %0T %VT %0T %0T %6 %01 %01 %01 Suum( [ooys
%11 %11 %11 %61 %L %11 %31 %61 %L %11 a1 03 uton
%G1 %G1 %G1 %G1 %L1 %Gl %1 %G1 %L1 %G1 Suum( SPUDLY (1M
%61 %61 %61 % %18 %61 %L1 %% %16 %9T 21l no SurSuey
%16 %Te %61 %1% %1% %1% %0% %1% %V %81 Suumq  JUSUIUOMAUD
%61 %61 %61 %0T %61 %61 %81 %0T %61 %16 a1 BULIRA0DSI(]
%G1 %€l %1 %91 %6 %€l %¥1 %1 %L %1 Suum(g dois
%S % %S % %€l % %9 %S %1 %6 a1l /qny ysued],
%L1 %81 %L1 %21 %G1 %L1 %23 %L1 %¥1 %81 Suumn(
%81 %81 %81 %3G %8 %81 %81 %24 % %0T a1l oM 0} Sulon)
%S %TT %6 %S %ET % %TT %L %ET %TT Buum(q Surddoys
%21 %21 %a1L %12 %91 %81 %11 %12 %91 %31 a1l -spueLmp A[re(y
%L1 %L1 %L1 %L1 %ST %L1 %TT %L1T %ST %05 Suun(g Suraq Sunyem
%18 %18 %1% %61 %18 %18 %82 %61 %12 %1% a1d  -[[om [ewsAYq jo asodm
(eSe[ey) (si0) Cd QAN (f01g)  (enysereyel\)  (MOdSOR)  (PUMOQPR)  (nquels)  (sodeSuwg)
B[[°qIe]Al ouwxwzv ﬁCmmv POOMPIIAI Bl TequinyAl OAISIUNY] mcoﬁmoO jusyely Suep.Ier)
sojoden OLIBSOY ueqayJ,
<5}
s E£%
£.2%s
L > 2]
o Sy E5s et
(PN © S EBET eSS
< 3 2ijss522%
— To) FaEEREEE &




o0t o = .
g2 2.8 S %
B = T} =
I <
E38s.c &
ceB8
cog~ =
&
S
%L1 % %01 %eT %ST %¢T %6 %0T %<l %L Sum( SUoNIPUod
%46 %G1 %61 %S %S %S %L %I % %ET 91d ToyIes
%eT %eT %ST %91 %L1 %¢eT %L1 %ST %eT %L1 Sum(y fapes
% %L1 %F %22 %ET %¢eT %12 %61 %0T %% a1g 100pINQ
%L %08 %12 % % %I %1z %EZ %TT %¥T Sum( uomIpUod
%12 %81 %01 %1z %21 %I %61 %61 %21 %91 a1l WIesH
Sutuued
%ST %P1 %ET %L1 %L1 %L1 % %eT %08 %ST Sutmq ueqm
%F %9 %S %61 %12 %12 %ET %S %12 %]IZ a1l JusLIgST]
%L1 %22 %L1 %01 %01 %01 %L1 %61 %01 % Sum(
%61 %eT %2C %61 %TT %TT % %ET %IT % a1d s oy
%1¢ %TT % %G1 %G1 %G1 %V1 % %ST %L1 Surm(y
%0T %TT %12 % %61 %61 %91 %2T %91 %IZ a1l paau oy
%01 %TT %L1 %12 %12 %12 %ST %L1 %81 %12 Sum( Suryrem jo
%61 %8z %61 %01 %61 %61 %1z %1C %12 %61 a1l ISPMUON  suoneI]
©@ee)  @o o OAN (09  (eOuseiuen)  (moosop)  GUIoqEl)  (nques) | (elodesuis)
B[[RGIBIN OTXIN) BJUES) POOMPIAL BIR( TequNA! oAdSjUN Buofean) JueNeyy suopIen)
sojodeN OLIBSOY ueqay [,




(panuruos)

%L %€l %E1 %€E1 %ST %€l %ET %91 % %€T %Vl %€l %L %el  Sumg seale
%€T %S %S %S %S %S % %€1 % %9 % %ET %6 ?1d [eNUIPISRY
SeaIe
%L1 Suunq  [eRRWWod
%€T 3lJ puessaumsng
%S Suung - sppy Ldwe
%31 91 pauopueqy
%LT Sunm(y saxa[dwod
%le 91d  [euoneonpy
%01 Suum(  sopeuswold
%Il a1 ‘sjuoly Ijepm
seale
%G1 Suum(y UONBIIINL
%61 214 -SHIR Supyem
%61 Suum(y SY[EMIPIS  JO ddURJRId
%61 °ld REEMN 2ed
%L1 Surmp [00yos
%€ET a1d 0} Suon
%€ET Sumg  SpudLy yim
%6 91y o SuSuey
6 JuLm  JUSWUONAUD
%21 91y  SuLPA0dSI(]
%G1 y Y sum(y dojs
%16 %61 %61 %16 91d  /qny ysuely,
%ST %L1 %L1 %L1 %L1 %11 %ST sumq
%16 %16 %16 %16 %16 %€e %16 91 3Iom 0] Sulon
%1e %ES %12 %61 %1¢ %02 %¥e Sutmg 3urddoys
%61 %61 %61 %61 %61 %81 %61 21 -spueip Afreq
% %01 %01 %01 %01 %01 % %01 %01 Sumg 3uaq Bupjres
% %Il %Il %11 %L %11 %al %61 %L a1y Pm[ewsAyq  joesoding
(q12) (omeq (ezzeD)  (Peqewe[sp) (npueuney) (zeySusg) (eywsiel) (zmqel) (X))  (wueqese)) (VD (umog,  (wio3og)
Aoweaiq oeg) AUNOIDZ QIONIN amdepeyg  ejdemny Jo[RR]\ MOS[5]  eudpesed BURH [F I9)SeIUR| ade)) uoquuo,|
rI1ONDI)] v ade)
WIS

CH

16,3

508

o

<

g8 g%

< N
S8
<)
e

o QL

. S8 E¢
SRRSO
0 E ED o
— O o) > A,
bsahm
amﬁ.ﬁn..mc
HAT 28

iors in

walking behav;
non-walkable
neighborhoods




B0 o0 = (o2) <
R=P=R3 = 2
B = Te} 2
[l o < [
< = (L= =
c g8
c Q7 QL
)
Q
=
SUONIPUOd
%01 %01 %01 Sumg  owmderSodoy
%Il %Il % 91d  puB .y M
%S1 %S1 %Ll Sum(y Koyes
%61 %61 %1e 91d 100pInQ
%61 %1¢S %Ve Sung uonpuod
%61 %61 %61 91d YesH
Suruuerd
%ET %L sumg ueqm
%€l 1d Jusotgnsuy
%¥T sumg
%ETL %€ 91d awn ON
%L %ET sutmg
%ael %9T 91d padu ON
%L1 %ST sutmg Sunyfea jo
%1c %1c 34 91q ISIUION  suonEjury
(913 (omeq  (e3eyire)) (izeySuag) (X1 (Boue[qESE)) VD (usmog,
Ayowesiq oes) pres eIARMN] BUSpESEJ 'URH [ I9)SBOURT] ade))
rIoNba)| ng 1pig v ade)

UIISO M




ARCH
16,3

510

include the purpose of walking, the preference for places, walking accessibility and the
aspects of movement limitations of the COVID-19 Pandemic lockdowns on walking behavior.

In walkable neighborhoods, the primary purpose of walking of respondents is for physical
exercise, basic shopping needs, going to school, or health services before the Pandemic.
However, during the Pandemic, that purpose focuses mainly on accessing daily services such
as supermarkets, pharmacies and health services. Further, the walking purpose under
movement restrictions such as time-based and age-based lockdowns have created many
psychological pressures on individuals that they never experienced previously. This
encouraged people to break the lockdown rules, such as the increased number of people
jogging and exercising in the streets, as in Delia (Sicily-Italy). The mayor’s reaction, “how come
everyone has turned into a running enthusiast!” briefly depicts the changing psychology as well
as the well-being of individuals who are under the state of the imposed mandatory curfews and
lockdowns (Euronews, 2020). As another example, Atakent (Istanbul) and Rosario (Argentina)
neighborhoods’ respondents have similar walking purposes. The pre-Pandemic walking
purpose changed from going to the nearest transit hub to going shopping during the
Pandemic. Findings also indicate the influence on changing routing during Pandemic, while
walking under total lockdown in Rosario has dropped 27%, in Atakent this increases 5%
under age-based and time-based limitations (Our World in Data, 2021).

On the other hand, in non-walkable neighborhoods coping with the limitations of the
Pandemic has become more challenging. Pandemic restrictions have brought multifaceted
problems to these neighborhoods. As an example, in neighborhoods such as Itaquera (Brazil),
Fontibon (Colombia), Elgoli (Iran), Maalot (Israel) and Nilore (Pakistan), non-15-20-min
walkable neighborhoods showcased that their purpose for walking was not affected by the
COVID-19 Pandemic. Their main objective for walking continues to be ongoing daily shopping.

The place preferences for walking: individuals in non-walkable neighborhoods responded
that their most preferred walking places before the Pandemic were empty abandoned fields
and sidewalks. On the other hand, the individuals in walkable neighborhoods responded that
their most preferred places for walking were parks, recreational and residential areas
between buildings. This difference indicates two different attributes of urban neighborhood
planning: proximity and land-use diversity. Moreno argues that spatial proximity allows for
the transition between urban amenities such as residential, commercial, educational centers,
health care units and other primary institutions in a reduced time (Moreno et al, 2021; Whittle,
2020). Distance-based urban planning provides optional neighborhood amenities for
socializing and physical activities (Gehl and Svarre, 2013; Urry, 2002).

Regarding individual responses from the neighborhoods, creating socially attractive
places like waterfronts, seaside promenades and board walks-including various cafés and
restaurants helps increase the individuals’ sociability but also helps provide a diversity of a
healthy mix of residential, commercial and entertainment components. In the non-walkable
neighborhoods of Benghazi (Libya), Dream city (Erbil-Iraq) and El Hana (Casablanca),
preference in walking between buildings, parks and recreational places has not changed as it
was in Lancaster (LA) and Sidi Bu Said (Carthage) in the pre-Pandemic era. In the walkable
neighborhoods like Kuntsevo (Moscow) under aged-based and time-based lockdown
limitations and Geelong (Melbourne) under stay home order, preferences of individuals
have remained similar with non-walkable neighborhoods as a walking preference to parks
and recreational parks during the Pandemic.

Movement limitations of walking: respondents indicated that movement restrictions of the
Pandemic have various impacts on neighborhoods regardless of whether they have walkable
access to urban amenities within 15-20 min or not. During the Pandemic, the time-based and
aged-based lockdowns limited walkable access to many social outdoor gatherings, events
and projects. This new normal has brought alternative ways to deal with the increased
physical isolations during the Pandemic. For instance, the digitalization of urban amenities



that provide remote working, education and shopping creates physical distance, whether in
walkable or non-walkable neighborhoods. In Kuntsevo (Moscow), Mumbai (India), Nilore
(Pakistan) and Bhaktapur (Nepal), volunteer help to those who had to stay home due to partial
lockdowns and age-based restrictions contributed to the continuity of social life (Bavel et al,
2020; Our World in Data, 2021).

Walkable and non-walkable neighborhoods as two stratified groups of respondents,
234% of individuals living in walkable neighborhoods expressed the desire to end
lockdowns to walk in the streets and hang out with friends in outdoor cafés and restaurants
are comfortable without considering lockdown time limitations and or social distancing. The
24.7% of the individuals living in non-walkable neighborhoods indicated that their
neighborhood needs urgent re-planning to provide amenities within walking distance and a
safe neighborhood environment. A share of people living in the crowded housing unit
expressed their needs for a walkable neighborhood. The walkable neighborhoods fulfill daily
life needs and are a metric of adaptation to the urban uncertainties.

Conclusion

This study highlights the walking behaviors of individuals in the neighborhoods before and
during the Pandemic. The availability of urban amenities within walking distance has a
dominant influence on walking behavior. Before the Pandemic, individuals living in walkable
neighborhoods used to walk by going to parks, promenades, supermarkets, pharmacies,
healthcare units and entertainment centers located within a 15-20-min walking distance.
However, due to time and age-based lockdowns during the Pandemic, individuals could only
be outdoors to meet their dietary and healthcare needs. Further, limitations forced individuals
to change their habitual walking locations to street sidewalks, nearest residential areas, and
even some underdeveloped lots. On the other hand, in non-walkable neighborhoods, walking
habits did not significantly alter; it is a consequence of the urban planning challenges, such as
a low residential density, poorly connected street networks and fragmented land use.

Quick access to basic amenities within a 15-20-min walkable distance is critical, especially
under the limited time restrictions of partial lockdowns allowing individuals to be outside
only 2-3 h. This study suggests that three main aspects should be emphasized to plan
walkable neighborhoods: providing walkable access, forming spatial proximity, sustaining
social cohesion. The spatial, social and economic implications of a 15-20-min walkable
distance are listed as three aspects.

Providing walkable access for the primary six essential urban social functions of living,
working, commerce, healthcare, education and entertainment can help support an amenity-
rich community circle. Access to urban amenities is highly beneficial to promote the quality of
walking behaviors of individuals. The more individuals walk in a well-built environment, the
more they reduce their dependence on vehicular mobility. They were encouraging walking
initiatives to be included in the post-Pandemic urban neighborhood planning instructions.

Forming spatial proximity; in planning layouts helps increase the interconnectedness of
urban amenities. At this point, planning an urban neighborhood in a compact layout can
bring daily services within walking distance, improving remote access of locals, such as
remote shopping and working, and bringing contextual importance to hyper-local living.

Sustaining social cohesion and developing viable projects; such as community gardens
and outdoor sporting events where communities can spend more outdoor time together
generally helps individuals form closer bonds. During an urban crisis, it became clear that
social cohesion and inclusivity were crucial for everyone, whether they lived in a walkable or
non-walkable neighborhood.

Walking and walkability provide various benefits, including basic mobility, consumer
cost savings, cost savings (reduced external costs), efficient land use, community livability,
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improved fitness and public health, economic development and support for equity.
Economically and socially disadvantaged people often rely on walking and cycling, so
improving non-motorized transport can help achieve social equity and economic opportunity.

Limitations and future studies

This study has four main limitations: (1) Participants’ spatial distribution is limited to online
volunteers and a circle of acquaintances who live in the mentioned regions (2) Participants’
socio-economic profiles (e.g. gender and age) did not include in the walking behavior analysis.
(3) Walking may have happened outside the areas within which walkability was determined.
Location-specific walking measures are essential to estimate the relationships between
walkability measures and local walking accurately. (4) The study was limited to the
qualitative questionnaire survey without counting COVID-19 cases per study area. Future
studies should focus on four directions:

(1) Online interactive maps should be used to survey and map participants’
environmental perceptions.

(2) The fuzzy cognitive analysis can be taken as a holistic approach to investigating
neighborhood walkability.

(3) Walking access should be investigated in the New Urban Agenda (NUA) and the
United Nations Sustainable Development Goals (SDGs) — especially concerning two
goals: good health and well-being, sustainable cities and communities.

(4) The walkable neighborhood capacity that fulfills the needs of everyday life is not
emphasized as a metric of adaptation in risk mitigation discourse.

References

Aldous, T. (1992), “Urban villages: a concept for creating mixed-use urban developments on a
sustainable scale”, Urban Villages Group, 1st ed., London Urban Villages Group.

Alexander, C. (1965), A City Is Not a Tree, p. 122, doi: 10.4324/9780203094235-25.

Allam, Z. and Jones, D.S. (2020), “Pandemic stricken cities on lockdown. Where are our planning and
design professionals [now, then and into the future]?”, Land Use Policy, Vol. 9 May, pp. 6-15, dot:
10.1016/j.landusepol.2020.104805.

Alraouf, A.A. (2021), “The new normal or the forgotten normal: contesting COVID-19 impact on
contemporary architecture and urbanism”, Archnet-IJAR, Vol. 15 No. 1, pp. 167-188, doi: 10.
1108/ARCH-10-2020-0249.

Apple Data (2021), Mobility Trends Change in Routing Requests Since January 13, 2020.

Arroyo, 1., Montesino, N., Johansson, E. and Yahia, M.W. (2021), “Social integration through social
connection in everyday life. Residents’ experiences during the COVID-19 pandemic in SallBo
collaborative housing, Sweden”, Archnet-IJAR, Vol. 15 No. 1, pp. 79-88, doi: 10.1108/ARCH-10-
2020-0236.

Askitas, N., Tatsiramos, K. and Verheyden, B. (2021), “Lockdown strategies, mobility patterns and
COVID-19”, SSRN Electronic Journal, Working Paper, Leibniz - CESifo No 8338, pp. 4-12, doi: 10.
2139/ssrn.3619687.

Badland, H., Whitzman, C., Lowe, M., Davern, M., Aye, L., Butterworth, L, Hes, D. and Giles-Corti, B.
(2014), “Urban liveability: emerging lessons from Australia for exploring the potential for

indicators to measure the social determinants of health”, Social Science and Medicine, Vol. 111
No. I, pp. 64-73, doi: 10.1016/j.socscimed.2014.04.003.


https://doi.org/10.4324/9780203094235-25
https://doi.org/10.1016/j.landusepol.2020.104805
https://doi.org/10.1108/ARCH-10-2020-0249
https://doi.org/10.1108/ARCH-10-2020-0249
https://doi.org/10.1108/ARCH-10-2020-0236
https://doi.org/10.1108/ARCH-10-2020-0236
https://doi.org/10.2139/ssrn.3619687
https://doi.org/10.2139/ssrn.3619687
https://doi.org/10.1016/j.socscimed.2014.04.003

Barton, H. (2020), “The design of neighbourhoods”, Sustainable Communities, pp. 145-166, doi: 10.4324/
9781315870649-21.

Bavel, ]J.V., Baicker, K., Boggio, P.S., Capraro, V., Cichocka, A., Cikara, M., Crockett, M.J., Crum, A].,
Douglas, KM.,, Druckman, J.N.,, Drury, J.,, Dube, O., Ellemers, N., Finkel, EJ., Fowler, JH,,
Gelfand, M., Han, S., Haslam, S.A., Jetten, ], Kitayama, S., Mobbs, D., Napper, L.E., Packer, D],
Pennycook, G., Peters, E., Petty, RE. Rand, D.G., Reicher, S.D., Schnall, S., Shariff, A., Skitka,
L], Smith, S.S,, Sunstein, C.R., Tabri, N., Tucker, J.A., Linden, S.V., Lange, P.V., Weeden, K.A.,
Wohl, MJ.A,, Zaki, ], Zion, SR. and Willer, R. (2020), “Using social and behavioural science to
support COVID-19 pandemic response”, in Nature Human Behaviour, Vol. 4 No. 5, pp. 460-471,
doi: 10.1038/s41562-020-0884-z.

Boussauw, K. (2011), Aspects of Spatial Proximity and Sustainable Travel Behaviour in Flanders: A
Quantitative Approach, Belgium Ghent University, doi: 10.13140/2.1.2211.2009.

Buttimer, A. and Seamon, D. (1980), “Home, reach, and the sense of place”, The Human Experience of
Space and Place, 1st ed., Routledge, Taylor & Francis Group, London, pp. 166-187, doi: 10.4324/
9781315684192,

Campoli, J. (2012), “Five Ds and a P”, Made for Walking: Density and Neighborhood Form, 1st ed.,
Lincoln Institute of Land Policy, Cambridge MA, pp. 13-23.

Campoli, J., Humstone, E. and MacLean, A. (2001), “Above and beyond”, Planning, Vol. 28 No. 3, pp. 46-47,
doi: 10.5860/crIn.28.3.46.

Carmona, M., Heath, T., Oc, T., Tiesdell, S. and Carmona, M. (2012), “Public places - urban spaces”,
Public Places - Urban Spaces, 2nd ed., Architectural Press - Elsevier, Oxford, pp. 110-111, doi: 10.
4324/9780080515427.

CDC (2021), Centers for Disease Control and Prevention “What is social distancing?”, available at:
https://www.cdc.gov/coronavirus/2019-ncov/community/tribal/social-distancing.html.

Clemente, O., Ewing, R., Handy, S. and Brownson, R. (2005), “measuring urban design qualities an
illustrated field manual”, in Robert Woo, Growth Lakeland, University of California, Los
Angeles, p. 35, doi: 10.13016/M2RX93H9H.

CNU (2020), “The charter of the new urbanism”, in Lévy, J. (Ed.), The City: Critical Essays in Human
Geography, 1st ed., Routledge, London, pp. 577-582.

Dovey, K. and Pafka, E. (2020), “What is walkability? The urban DMA”, Urban Studies, Vol. 57 No. 1,
pp. 93-108, doi: 10.1177/0042098018819727.

Duany, A., Plater-Zyberk, E. and Speck, ]J. (2017), “The charter of the new urbanism”, in The City:
Critical Essays in Human Geography, pp. 577-582, doi: 10.4324/9780429261732-49.

Euronews (2020), Coronavirus, Gianfilippo Banchieri (Sindaco di Delia, Caltanissetta): “Siete diventati
tutti podisti?”, available at: https:/tr.euronews.com/2020/03/22/italyan-belediye-baskan-sokaga-
cikanlara-tepki-viral-covid-19-corona-koronavirus-sosyal.

Ewing, R. and Cervero, R. (2010), “Travel and the built environment”, Journal of the American
Planning Association, Vol. 76 No. 3, pp. 262-265, doi: 10.1080/01944361003766766.

Ewing, R. and Handy, S. (2009), “Measuring the unmeasurable: urban design qualities related to
walkability”, Journal of Urban Design, Vol. 14 No. 1, pp. 65-68, doi: 10.1080/13574800802451155.

Forsyth, A. (2020), What Role Do Planning and Design Play in a Pandemic? Ann Forsyth Reflects on
COVID-19’s Impact on the Future of Urban Life, News —Harvard’s Graduate School of Design,
available at: https://www.gsd.harvard.edu/2020/03/what-role-do-planning-and-design-play-in-a-
pandemic-ann-forsyth-reflects-on-covid-19s-impact-on-the-future-of-urban-life/.

Fuller, J.A., Hakim, A., Victory, K.R., Date, K., Lynch, M., Dahl, B. and Henao, O. (2021), “Mitigation
policies and COVID-19-associated Mortality — 37 European Countries, January 23-June 30,
20207, MMWR. Morbidity and Mortality Weekly Report, Vol. 70 No. 2, pp. 58-62, doi: 10.15585/
mmwr.mm?7002e4.

Gehl, J. and Svarre, B. (2013), “Public space, public life: an interaction”, How To Study Public Life, pp.
1-8, doi: 10.5822/978-1-61091-525-0_1.

The changing
context of
walking
behavior

513



https://doi.org/10.4324/9781315870649-21
https://doi.org/10.4324/9781315870649-21
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.13140/2.1.2211.2009
https://doi.org/10.4324/9781315684192
https://doi.org/10.4324/9781315684192
https://doi.org/10.5860/crln.28.3.46
https://doi.org/10.4324/9780080515427
https://doi.org/10.4324/9780080515427
https://www.cdc.gov/coronavirus/2019-ncov/community/tribal/social-distancing.html
https://doi.org/10.13016/M2RX93H9H
https://doi.org/10.1177/0042098018819727
https://doi.org/10.4324/9780429261732-49
https://tr.euronews.com/2020/03/22/italyan-belediye-baskan-sokaga-cikanlara-tepki-viral-covid-19-corona-koronavirus-sosyal
https://tr.euronews.com/2020/03/22/italyan-belediye-baskan-sokaga-cikanlara-tepki-viral-covid-19-corona-koronavirus-sosyal
https://doi.org/10.1080/01944361003766766
https://doi.org/10.1080/13574800802451155
https://www.gsd.harvard.edu/2020/03/what-role-do-planning-and-design-play-in-a-pandemic-ann-forsyth-reflects-on-covid-19s-impact-on-the-future-of-urban-life/
https://www.gsd.harvard.edu/2020/03/what-role-do-planning-and-design-play-in-a-pandemic-ann-forsyth-reflects-on-covid-19s-impact-on-the-future-of-urban-life/
https://doi.org/10.15585/mmwr.mm7002e4
https://doi.org/10.15585/mmwr.mm7002e4
https://doi.org/10.5822/978-1-61091-525-0_1

ARCH
16,3

514

Guida, C. and Carpentieri, G. (2021), “Quality of life in the urban environment and primary health
services for the elderly during the Covid-19 pandemic: an application to the city of Milan
(Italy)”, Cities, Vol. 110 Nos 2-103038, pp. 3-8, doi: 10.1016/].cities.2020.103038.

Haaretz (2021), “Jerusalem marks Purim under strict restrictions”, Haaretz, available at: https://www.
haaretz.com/israel-news/coronavirus-israel-live-with-nighttime-curfew-purim-parties-move-to-
daytime-1.9574416.

Handy, S., Cao, X. and Mokhtarian, P. (2005), “Correlation or causality between the built environment
and travel behavior? Evidence from Northern California”, Transportation Research Part D:
Transport and Environment, Vol. 10 No. 6, pp. 427-427, doi: 10.1016/j.trd.2005.05.002.

Hutabarat Lo, R. (2009), “Walkability: what is it?”, Journal of Urbanism, Vol. 2 No. 2, pp. 145-166, doi:
10.1080/17549170903092867.

Johnson, D.L. (2002), “Origin of the neighbourhood unit”, Planning Perspectives, Vol. 17 No. 3, pp. 227-
245, doi: 10.1080/02665430210129306.

Krier, L. (2014), “Leon Krier on sustainable urbanism and the legible city | Essays | Architectural
Review”, The Architectural Review, available at: http:/www.architectural-review.com/essays/
leon-krier-on-sustainable-urbanism-and-the-legible-city/8659343.article.

Kupferschmidt, K. and Cohen, J. (2020), “Can China’s COVID-19 strategy work elsewhere?”, Science,
Vol. 367 No. 6482, pp. 1061-1062, doi: 10.1126/science.367.6482.1061.

Leinberger, C.B. (2007), Footloose and Fancy Free : A Field Survey of Walkable Urban Places in the Top
30 U.S. Metropolitan Areas, New York, available at: https://www.brookings.edu/research/
footloose-and-fancy-free-a-field-survey-of-walkable-urban-places-in-the-top-30-u-s-metropolitan-
areas/.

Lynch, K. (1981), “A theory of good city form: chapters 6-10”, Good City Form, pp. 111-185.

Maturana, B., Salama, A.M. and Mclnneny, A. (2021), “Architecture, urbanism and health in a post-
pandemic virtual world”, Archnet-IJAR, Vol. 15 No. 1, pp. 1-19, doi: 10.1108/ARCH-02-2021-0024.

Mehtar, S, Preiser, W., Lakhe, N.A., Bousso, A., TamFum, J.J.M,, Kallay, O., Seydi, M., Zumla, A. and
Nachega, ].B. (2020), “Limiting the spread of COVID-19 in Africa: one size mitigation strategies
do not fit all countries”, The Lancet Global Health, Vol. 8, No. 7, pp. e881-e883, doi: 10.1016/
S2214-109X(20)30212-6.

Moreno, C., Allam, Z., Chabaud, D., Gall, C. and Pratlong, F. (2021), “Introducing the "15-minute city”:
sustainability, resilience and place identity in future post-pandemic cities”, Smart Cities, Vol. 4
No. 1, pp. 93-111, doi: 10.3390/smartcities4010006.

Our World in Data (2021), Statistics and Research Coronavirus (COVID-19) Vaccinations (Oxford
Martin School), available at: https://ourworldindata.org/covid-vaccinations.

Perry, C. (2020), “The neighborhood unit”, in The City Reader, Routledge/Thoemmes, London, pp. 25-
44(reprint 1929).

Plan Melbourne (2017), Plan Melbourne Is Guided by the Principle of 20-minute Neighbourhoods,
available at: https://www.planmelbourne.vic.gov.au/current-projects/20-minute-neighbourhoods#:
~:text=Plan Melbourne is guided by,cycling and local transport options.

Ritchie, H. (2020), Google Mobility Trends: How has the Pandemic Changed the Movement of People
around the World? - Our World in Data, Our World in Data. available at: https://ourworldindata.
org/covid-mobility-trends#licence.

Rivera-Navarro, ]., Bonilla, L., Gullén, P., Gonzalez-Salgado, 1. and Franco, M. (2021), “Can we improve
our neighbourhoods to be more physically active? Residents’ perceptions from a qualitative
urban health inequalities study”, Health and Place, August, pp. 3-6, 102658, doi: 10.1016/).
healthplace.2021.102658.

Salama, A.M. (2020), “Coronavirus questions that will not go away: interrogating urban and socio-
spatial implications of COVID-19 measures”, Emerald Open Research, Vol. 2, p. 14, doi: 10.
35241/emeraldopenres.13561.1.


https://doi.org/10.1016/j.cities.2020.103038
https://www.haaretz.com/israel-news/coronavirus-israel-live-with-nighttime-curfew-purim-parties-move-to-daytime-1.9574416
https://www.haaretz.com/israel-news/coronavirus-israel-live-with-nighttime-curfew-purim-parties-move-to-daytime-1.9574416
https://www.haaretz.com/israel-news/coronavirus-israel-live-with-nighttime-curfew-purim-parties-move-to-daytime-1.9574416
https://doi.org/10.1016/j.trd.2005.05.002
https://doi.org/10.1080/17549170903092867
https://doi.org/10.1080/02665430210129306
http://www.architectural-review.com/essays/leon-krier-on-sustainable-urbanism-and-the-legible-city/8659343.article
http://www.architectural-review.com/essays/leon-krier-on-sustainable-urbanism-and-the-legible-city/8659343.article
https://doi.org/10.1126/science.367.6482.1061
https://www.brookings.edu/research/footloose-and-fancy-free-a-field-survey-of-walkable-urban-places-in-the-top-30-u-s-metropolitan-areas/
https://www.brookings.edu/research/footloose-and-fancy-free-a-field-survey-of-walkable-urban-places-in-the-top-30-u-s-metropolitan-areas/
https://www.brookings.edu/research/footloose-and-fancy-free-a-field-survey-of-walkable-urban-places-in-the-top-30-u-s-metropolitan-areas/
https://doi.org/10.1108/ARCH-02-2021-0024
https://doi.org/10.1016/S2214-109X(20)30212-6
https://doi.org/10.1016/S2214-109X(20)30212-6
https://doi.org/10.3390/smartcities4010006
https://ourworldindata.org/covid-vaccinations
https://www.planmelbourne.vic.gov.au/current-projects/20-minute-neighbourhoods#:~:text=Plan Melbourne is guided by,cycling and local transport options
https://www.planmelbourne.vic.gov.au/current-projects/20-minute-neighbourhoods#:~:text=Plan Melbourne is guided by,cycling and local transport options
https://www.planmelbourne.vic.gov.au/current-projects/20-minute-neighbourhoods#:~:text=Plan Melbourne is guided by,cycling and local transport options
https://ourworldindata.org/covid-mobility-trends#licence
https://ourworldindata.org/covid-mobility-trends#licence
https://doi.org/10.1016/j.healthplace.2021.102658
https://doi.org/10.1016/j.healthplace.2021.102658
https://doi.org/10.35241/emeraldopenres.13561.1
https://doi.org/10.35241/emeraldopenres.13561.1

Salingros, N. (2003), “Compact city replaces sprawl’, in Arie Graafland, LJ. (Ed.), Crossover:
Avrchitecture / Urbanism / Technology - Delft School of Design (Delft School of Design Series on
Architecture and Urbanism) (lllustrate), 010 Uitgeverij, Delft.

Sandford, A. (2020), “Coronavirus: half of humanity on lockdown in 90 countries”, Euronews, available
at: https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-
after-record-950-new-deaths-in-24-hou.

Schonfeld, A. (2020), “Cultural adaptations in the time of Corona”, Newsweek Global, Vol. 174 No. 17,
pp. 46-47, available at: http://ezproxy library.ubc.ca/login?url=https://search.ebscohost.com/
login.aspx?direct =true&db=aph& AN=143693790&site=ehost-live&scope =site.

Shannon, R., Mant, J., Dessewffy, M. and Harrison, L. (2019), “20-Minute neighbourhoods: creating a
more liveable Melbourne”, Journal of Transport and Health, Vol. 14 No. 100635, 100773, doi: 10.
1016/5.th.2019.100773.

Shuaib, A.S.M. and Rana, M.M.P. (2021), “Questing a walkable city: a case of urban neighbourhood
walkability environment in Bangladesh”, Journal of Place Management and Development,
Vol. ahead-of-print No. ahead-of-print, p. ahead-of-print, doi: 10.1108/JPMD-11-2020-0108.

Sibley, C.G., Greaves, L.M.,, Satherley, N., Wilson, M.S., Overall, N.C,, Lee, CH]J., Milojev, P., Bulbulia, J.,
Osborne, D., Milfont, T.L., Houkamau, C.A., Duck, LM., Vickers-Jones, R. and Barlow, FK.
(2020), “Effects of the COVID-19 pandemic and nationwide lockdown on trust, attitudes toward
government, and well-being”, American Psychologist, Vol. 75 No. 5, pp. 618-630, doi: 10.1037/
amp0000662.

Szerszynski, B. and Urry, J. (2006), “Visuality, mobility and the cosmopolitan: inhabiting the world
from Afar”, British Journal of Sociology, Vol. 57 No. 1, pp. 113-131, doi: 10.1111/;.1468-4446.2006.
00096.x.

Talen, E. and Koschinsky, J. (2014), “Compact, walkable, diverse neighborhoods: assessing effects on
residents”, Housing Policy Debate, Vol. 24 No. 4, pp. 717-750, doi: 10.1080/10511482.2014.900102.

Urry, J. (2002), “Mobility and proximity”, Sociology, Vol. 36 No. 2, pp. 255-274, doi: 10.1177/
0038038502036002002.

Weng, M, Ding, N, Li, ], Jin, X, Xiao, H, He, Z. and Su, S. (2019), “The 15-minute walkable
neighborhoods: Measurement, social inequalities and implications for building healthy
communities in urban China”, Journal of Transport and Health, Vol. 13 1, pp. 259-273, doi:
10.1016/5.,jth.2019.05.005.

Whittle, N. (2020), “Welcome to the 15-minute city”, Financial Times, available at: https://www.ft.com/
content/c1a53744-90d5-4560-9e3f-17ce06aba69a.

WHO (2020), WHO Coronavirus (Covid19), World Health Organization, available at: https://covid19.
who.int/.

Yep, R, Wang, J. and Johnson, T. (2019), “Handbook on urban development in China”, Handbook on
Urban Development in China, Edward Elgar Publishing, Cheltenham, pp. 1-416, doi: 10.4337/
9781786431639.

About the authors
Aynaz Lotfata is an Assistant Professor of the Urban Planning and GIS at Chicago State University,
USA. She has a Ph.D. degree in City and Regional Planning from Middle East Technical
University, Turkey, and a Ph.D. degree in Geospatial Technologies and Sciences from Mississippi
State University, USA. Her cross-disciplinary research focuses on environmental justice and urban
wellbeing. Aynaz Lotfata is a Fellow at 4TU Resilience Engineering Center who works with
interdisciplinary teams on Climate-adaptive Streetscapes in Unplanned Urban Areas in Desert Climates.
Ayse Gul Gemci has an M.Sc. degree from Istanbul Technical University (ITU) Faculty of
Architecture, Department of Architecture and Building Science. She is now a Ph.D. Candidate at Istanbul
Yildiz Technical University (YTU), Department of Architecture and Building Research and Planning
Program. She also has business experience in project management and architectural projects in Turkey,
Switzerland and Germany. Her multi-disciplinary research focuses on the sense of place, place-making
and social interactions between place and multi forms of street art.

The changing
context of
walking
behavior

515



https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
https://www.euronews.com/2020/04/02/coronavirus-in-europe-spain-s-death-toll-hits-10-000-after-record-950-new-deaths-in-24-hou
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
http://ezproxy.library.ubc.ca/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=143693790&site=ehost-live&scope=site
https://doi.org/10.1016/j.jth.2019.100773
https://doi.org/10.1016/j.jth.2019.100773
https://doi.org/10.1108/JPMD-11-2020-0108
https://doi.org/10.1037/amp0000662
https://doi.org/10.1037/amp0000662
https://doi.org/10.1111/j.1468-4446.2006.00096.x
https://doi.org/10.1111/j.1468-4446.2006.00096.x
https://doi.org/10.1080/10511482.2014.900102
https://doi.org/10.1177/0038038502036002002
https://doi.org/10.1177/0038038502036002002
https://doi.org/10.1016/j.jth.2019.05.005
https://www.ft.com/content/c1a53744-90d5-4560-9e3f-17ce06aba69a
https://www.ft.com/content/c1a53744-90d5-4560-9e3f-17ce06aba69a
https://covid19.who.int/
https://covid19.who.int/
https://doi.org/10.4337/9781786431639
https://doi.org/10.4337/9781786431639

ARCH Bahar Ferah is an Assistant Professor of the Architecture, Interior Architecture and Environmental

16.3 Design in the Faculty of engineering and natural sciences, Istanbul Sabahattin Zaim University,

’ Istanbul, Turkey. She has a B.Sc. degree in architecture from Iran Tabriz University, an M.Sc. degree

from Ankara Gazi University, Turkey and a Ph.D. degree from Istanbul Yildiz Technical University

(YTU), Department of Architecture and Building Research and Planning Program. She also has

implementation and design experience in architectural projects and construction sites in Iran and

Turkey. Her current research interests have been focusing on architectural design, sustainable

516 architectural and urban design, and projects for public spaces, emphasizing the architecture-society

interaction and sense of place in creating successful public spaces. Bahar Ferah is the corresponding
author and can be contacted at: baharak.fareghi@izu.edu.tr

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com


mailto:baharak.fareghi@izu.edu.tr

	The changing context of walking behavior: coping with the COVID-19 Pandemic in urban neighborhoods
	Introduction
	Movement restrictions of the COVID-19 Pandemic
	The spatial context of walking behavior of individuals and walkability
	Relationship between walking behavior of individuals and lockdowns of the COVID-19 Pandemic
	The concept of 15–20min walkable neighborhood

	Research design and methodology
	Results of the survey
	Findings of step 1
	Findings of step 2
	Finding of step 3

	Discussion
	Conclusion
	Limitations and future studies

	References
	About the authors


