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Abstract 

Walkability has been linked to quality of life in many ways. The Walk Score is one of several methodologies 
aimed at assisting people in evaluating walkability. Despite the validation of this method, the amenity schedule 
around the day and the occupancy percentage in each amenity are not included in the calculation of the Walk Score, 
resulting in reduced accuracy. The research aims to improve the Walk Score methodology by inserting the amenity 
schedule around the day and the occupancy percentage in each amenity in the calculating method of the walk score, 
as the amenities do not have the same occupancy throughout the day. The research proposes a new method to cal-
culate the Walk Score according to the time and occupancy for each amenity at the residential neighborhood level 
in Egypt. The research uses Salam New City as a case study to apply the new method to a residential neighborhood 
using the Urban Modelling Interference (Umi) plugin. Finally, the research proposes the Walk Score Model of Salam 
New City to calculate the Walk Score around the day. The new Walk Score model helps urban planners improve urban 
space design and the distribution of amenities.

Keywords Walkability model, Amenities schedule, Walk score, Amenity occupancy

Introduction
Walking is the most common type of physical activity 
that reduces obesity rates significantly in today’s high-
consumption societies. The built environment has been 
identified as an important factor in incorporating physi-
cal activity into daily life (Zuniga 2017). Walking can be 
associated with a variety of built and natural environ-
ments. Also, the nature of the walking performed var-
ies according to its type. Walking for transportation 

purposes is associated with a number of factors, includ-
ing address density, land-use diversity, street network, 
and accessibility of daily destinations (such as shops 
and workplaces), whereas walking for recreation is typi-
cally associated with aesthetic quality, sidewalk availabil-
ity, and streetlamp availability (Gao 2020), (Chum et  al. 
2019), (Ding et al. 2011), (Jamei 2021).

Between 1977 and 1982, Egypt started building its first 
new cities. The number of people living in these cities is 
going down because of how they are built and because 
they don’t have enough services like schools, recreational 
places, public transportation, sidewalks, etc. (New Cities 
2022), (Abdelsalam 2016), (Darwish 2015).

Egypt is now getting ready to build up to 18 new cit-
ies in 2017. The government’s vision for 2030 is to make 
new communities that are sustainable, so this study 
helps urban planners make a city that is good for walk-
ing and has well-designed public spaces by creating a 
new walk score method that works in Egypt. Egypt has 
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no regulation or method to calculate the Walk Score 
in Egyptian communities. Also, measuring or predict-
ing Walk Score is a new concept in Egypt, so this new 
method helps urban planners and stockholders design 
Egyptian walkable communities according to the Egyp-
tian style of life. This method also keeps these new cities 
from failing because it helps designers make cities easy to 
get around on foot, healthy, and resilient.

The built environment, specifically urban design prin-
ciples, has emerged as a high priority for promoting 
walkability (Tochaiwat 2022), (Ledraa 2015). Walk Score 
is solely concerned with the contribution of convenience 
(i.e., proximity to appealing destinations) to walkability 
(Silvennoinen 2022). Walk Score has become increas-
ingly recognized in the study of walkability. The Walk 
Score algorithm, which generates a score from 0 to 100, 
computes a Walk Score based on the distance to various 
categories of amenities (e.g., schools, stores, parks, and 
libraries), which are weighted equally and summed (Dun-
can, 2011), (Walk Score 2023).

Walk Score is a type of automated location-based effi-
ciency model. Mike Mathieu, Matt Lerner, Jesse Kocher, 

and Josh Herst, formerly of Madrona Venture Group, 
founded Walk Score in July 2007. Redfin, a real estate 
company, acquired the Walk Score website. This organi-
zation utilized the walk score as an apartment search tool 
that identifies available housing based on travel time to a 
given location. The application computes commute times 
for various modes of transportation, including walking, 
cycling, driving, and public transportation. (Walk Score 
2022).

A bibliometric study was conducted to assess the 
current state of the literature on Walk Score. Figure  1 
depicts a visual map of the analyzed aspects of the 
selected articles. To search for the term "Walk Score," 
the Scopus database was consulted, with the publica-
tion years 2017 to 2022 given precedence. The open-
source software VOS viewer was utilized to enter the 
collected data. Based on 85 studies, the most frequently 
cited terms in the related literature were: (1) walk-
ability, (2) walking, (3) human, (4) pedestrian, and (5) 
neighborhood walkability. Various studies are attempt-
ing to improve the walk score based on various fac-
tors. The previous analysis method was used to search 

Fig. 1 Visual map where the Walk Score of the selected articles was analyzed.  Source: created by Vos viewer retrieved from Scopus data
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for the term "Walk Score" and improvement. Figure  2 
shows various studies that are trying to enhance the 
Walk Score according to different factors. It was found 
that the most cited topics in the literature, based on 15 
studies, related to the term were: (1) health behavior, 

(2) built environment, (3) environment design, and (4) 
daily life facilities. Table 1 contains literature for previ-
ous researchers that used Walk Score in their research.

Table 1 contains the most cited research that used dif-
ferent methodologies to calculate walkability from 2017 
to 2022.

Table  1 concludes that Walk Score is the most pub-
licly available website that estimates neighborhood 
walkability.

Table  2 contains the most cited research that tried to 
improve the Walk Score according to different factors 
from 2017 to 2022.

Walkability has become a measure of how livable and 
high-quality a city is. Walking easily over short and rea-
sonable distances to do daily tasks helps people get more 
exercise and makes places easier to live in. The neigh-
borhood economy benefits when people can get around 
by walking. Businesses that are near places where peo-
ple walk have stronger ties to the areas where they are. 
The people who run shops get to know their customers’ 
names because they see them often. Most of the time, 

Fig. 2 Various studies related to Walk Score improvement.  Source: created by Vos viewer retrieved from Scopus data

Table 1 Different methodologies to calculate walkability

Study/Method Walk score Walkshed PERS

(PaulGalpern 2017) ✔
(Bradley 2018) ✔
(C. Michael Hallab 2018) ✔
(Romain Goldenberg 2018) ✔
(Sun 2021) ✔
(Fahim 2021) ✔
(Zhang 2022) ✔
(Te Mu 2022) ✔
(Jiri Horak 2022) ✔
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property prices stay the same or go up because of nearby 
economic growth and development. (Yunwon Choi 
2020), (Barbulescu 2016), (Tuydes-Yaman 2018).

To create walkable communities in Egypt, the residen-
tial neighborhood should contain well-connected streets 
with frequent intersections and adequately sized blocks, 
mixed land use with a wide variety of destinations, and 
easy access to public transportation. An appropriate 
population density lends itself to an economically vibrant 
ambiance. This urban vibrancy is echoed in the presence 
of amenities such as schools, shops, restaurants, offices, 
parks, and gyms that encourage people to walk in their 
daily activities. The amenities that are distributed accord-
ing to their occupancy usually allow pedestrians to take 
shorter and more direct paths to their destinations. 
(Abdulla Baobeid 2021), (Abdollahzadeh 2021).

Despite previous attempts to improve the Walk Score 
methodology, there is a lack of research concerning the 
schedule for amenities and the percentage of occupancy 
in each amenity that is used in the current walk score 
methodology, which reduces the accuracy of the Walk 
Score value. The amenities do not have the same occu-
pancy throughout the day. To improve the accuracy of 
the Walk Score, these variables should be accounted for 
when calculating the occupancy of each amenity based 
on time and purpose.

The research aims to improve the Walk Score calcula-
tion method by incorporating the daily amenity usage 
schedule and occupancy percentage scenarios. This 
method improves the accuracy of predicting the walk-
ability of a residential neighborhood, resulting in bet-
ter amenity distribution and outdoor space design to 
enhance the social life in the new communities.

The paper begins with a literature review of the meth-
odology behind calculating a Walk Score, splitting up 
the amenities into categories based on their intended 
use, their relative importance, and the distance to the 
nearest one. This study employs a questionnaire-based 
methodology to reveal the routines and routine activi-
ties of neighborhood residents. By assuming a schedule 
and occupancy percentage for the amenities according to 
their use through the Egyptian day, the research suggests 

a new way to calculate the walk score according to the 
time and the occupancy for each use at the residential 
neighborhood level. The study then uses Salam’s new city 
in Port Said as a case study to implement the model in 
an existing residential area using the Urban Modelling 
Interference (Umi) plugin as a simulation tool. The study 
concludes with a new model for the walkability score and 
an explanation of its diurnal variation. According to the 
study’s findings, the Walk Score ought to be at least 40/8 
all through the day.

Walk  Score® definition
The Walk  Score® is one of the popular indices that objec-
tively measures neighborhood walkability, considering 
the accessibility of amenities in the vicinity (e.g., grocery 
stores, restaurants, shopping centers, coffee shops, parks, 
and schools) (Kim 2020). The mission of Walk  Score® is 
to promote walkable neighborhoods. The Walk  Score® 
methodology combines three components: the short-
est distance to a set of pre-selected destinations (such 
as public transportation, restaurants, shopping, parks 
and green spaces, and schools), the block length, and the 
intersection density around the origin. The Walk  Score® 
metric combines a gravity-based metric (distance acces-
sibility) with a topological metric (street connectivity), as 
measured by two complementary indicators that act as 
penalties in the final score (in the range of 0–100). (Halla 
2018), (Nihal 2017), (Ariffin 2021)  Walk  Score® was 
launched in 2007, and it was hailed as a big advance for 
pedestrians and urbanists. For the first time, you could 
type in an address anywhere in the world. Walk  Score® 
began as a small-scale project with the mission "to pro-
mote walkable neighborhoods." It proved highly success-
ful because it is useful for real estate marketing, research, 
and journalism. I have used it extensively in my writing, 
but always with a grain of salt. In 2014, Walk  Score® was 
purchased by the national real estate brokerage Redfin, 
and it lost its public-spirited mission. That year, the US 
EPA launched the National Walkability Index (NWI) as 
an alternative. (Steuteville 2019). The Walk  Score® for-
mula combines the length of the surrounding block, the 
number of nearby intersections, and the proximity to a 

Table 2 The most cited research that tried to improve the Walk Score

Study/items Improvement factor Output for the improvement

(Indraprastha 2019) Added
• Distance decay function
• Pedestrian friendliness metric
To walk score categories

New model

(Sun 2021) Street greening as a factor Index calling green vision index

(KahinaLabdaoui 2021) Street indicators (orientation, ratio, vegetation) New index + create new model

(Zhang 2022) Street perception Guideline to evaluate urban walkability
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set of predetermined destinations (such as public trans-
portation, restaurants, shopping, parks and green spaces, 
and schools). The Walk  Score® metric is a hybrid between 
a gravity-based metric (distance accessibility) and a topo-
logical metric (street connectivity), with the latter meas-
ured by two complementary indicators that serve as 
penalties in the final score (in the range of 0–100). (Halla 
2018), (gesana 2012).

The Walk  Score® calculation methodology
In amenity categories where variety is important, the cur-
rent Walk  Score® considers multiple amenities in each 
category. Each category’s importance is weighed. The 
base score of an address is determined by the distance to 
a location, counts, and weights, and then multiplied by a 
constant factor. (Walk Score 2011), (Walk Score 2023). 
Table 3 shows the weight for each amenity that is used in 
the current Walk  Score® methodology.

According to Table  1, The numbers following a cat-
egory indicate the weight and number of counts assigned 
to that amenity. More than one number indicates that 
more than one count of that amenity is included, with 
the weight of the second number going to the next clos-
est amenity of that type. According to available research, 
the amenity categories are of high, medium, or low 
importance to walkability. This is reflected in the cat-
egory weights. Grocery stores and restaurants and bars 
have three total category weights, while shopping and 
coffee shops have two, and the other categories have one. 
(Walk Score 2011) Grocery stores bear the most weight 
because they are major drivers of walking. (Lee 2006) as 
well as the most common walking destination in surveys. 
(Cerin 2007), (Koschinsky 2013), (Zhen et al. 2021) The 
distance decay function calculates the percentage of a full 
score that a category will receive based on the distance 
between the address under consideration, known as the 

origin, and the location of an amenity. The original cal-
culation method for Walk  Score® uses a polynomial dis-
tance decay function to return a full or near-full score 
for amenities located within 0.25 miles from the origin. 
Following that, scores decrease gradually with distance. 
Amenities receive only about 12% of the score they would 
have received if they were directly adjacent to the origin 
after one mile. Scores decrease less rapidly with increas-
ing distance after one mile until they reach 1.5 miles, at 
which point they are no longer counted towards the final 
score. The sum of the above-mentioned weights is 15. In 
contrast, the Walk  Score® is linearly expanded to range 
from 0 to 100. This means that the base of an amenity 
score must be multiplied by 6.67 (100/15) after calculat-
ing its weight and distance from the address in question. 
(Walk Score 2011), (Walk Score 2023) Fig. 3 conceptual-
izes the calculation method for the current Walk  Score® 
methodology.

The research methodology
As depicted in Fig.  4, the research begins with a litera-
ture review of the current Walk  Score® methodology and 
a definition of the calculation method for the current 
methodology. The research also examines the daily lives 
of neighborhood residents. The research selects the most 
efficient and vital amenities based on the previous litera-
ture review. The research creates a questionnaire to sur-
vey the residents’ day-to-day activities in their residential 
neighborhood. The research suggests a new occupancy 
percentage schedule for each amenity throughout the 
day. From the previous research sequence, a new calcu-
lation method for the walk score is proposed. The study 
concludes by developing a new model for calculating the 
Walk Score of residential neighborhoods around the day 
in Egypt.

Table 3 The amenity weight and number of counts.  Source: 
adapted by the researcher retrieved from (Walk Score 2011), 
(Walk Score 2023)

The amenities Weight

Grocery 3

Restaurants 0.75, 0.45, 0.25, 0.25, 0.225, 
0.225, 0.225, 0.225, 0.2, 0.2

Shopping 0.5, 0.45, 0.4, 0.35, 0.3

Coffee 1.25, 0.75

Banks 1

Parks 1

School 1

Book store 1

Entertainment 1

Fig. 3 The equation for current Walk Score® methodology



Page 6 of 14Mohamed et al. City, Territory and Architecture            (2024) 11:2 

Improving walkability score in Egypt
Egypt’s overpopulation has made it difficult to enjoy 
a safe walking experience in much of the city. The city 
faces challenges such as vehicle congestion and other 

mobility issues. The construction of more roads, tunnels, 
and bridges is the planning paradigm used in Cairo in 
response to traffic congestion that causes mobility issues. 
Alternative modes of transportation, such as walking 

Fig. 4 Research methodology
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and cycling, must be encouraged to gradually replace the 
increasing number of vehicles on the roads that harm the 
environment and people. (Ghandour 2017), (Elzeni 2022) 
(Basaly 2021) Transportation has gotten to be an issue for 
creating walkable communities, so this problem must be 
addressed by the Egyptian government. This needs full 
bolstering from local and non-government organizations 
to make sure it can succeed. The lack of walkable com-
ponents has influenced the behavior of walking among 
the citizens. The Egyptian cities are now car-dependent 
communities, which conflicts with the new theory that 
encourages walking over driving by limiting the use of 
cars. (Abdullah 2019), (EL-Zemrany, 2019), (Press 2019).

This research focuses on the case of Egyptian commu-
nities (Residential neighborhoods), especially the new 
communities that will be created. The proposed sce-
nario for the occupancy percentage and schedule mainly 
focuses on the use of the outdoor spaces in a residential 
neighborhood and the most popular uses in the neigh-
borhood (shopping categories, coffee shops, and Restau-
rants and bars) during the day.

Everyday life scenario
The local way of life is divided between school, work, and 
family. Residents notice them walking around together, 
dining at restaurants, and even walking in the open 
spaces with their friends. They go to a coffee shop in the 

afternoon to drink tea or coffee and smoke shisha. It’s an 
opportunity for them to spend quality time together away 
from work and school. (Hooshmand 2022), (Lifestyle in 
Egypt 2016) The government has released a new law for 
closing shops and malls at 10 p.m., resulting in the end of 
the day at this time except for urgent uses like hospitals, 
pharmacies, and groceries. (News and Details 2021) The 
researcher uses a questionnaire methodology to make a 
survey about how the residents spend their time on each 
activity during the day. The questionnaire is in an online 
Google Form to reach more people in the selected neigh-
borhood categories. The results of this questionnaire are 
analyzed using the Google Form results, as shown in 
Fig. 5.

Fig. 5 The results analysis for each question

Fig. 6 Sample size calculation according to website
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The questionnaire is based on 240 users responding in 
a residential neighborhood in Port Said according to the 
sample size calculation website (https:// www. calcu lator. 
net), as shown in Fig. 6. The following Table 3 concludes 
the questionnaire conditions:

The questionnaire includes a question about the daily 
routine, such as time for going to work, returning home, 
staying in cafes, etc. Table  4  contains the questionnaire 
conditions. The answer to these questions is multiple 
choices for the daytime. Table  5 contains the questions 
for the questionnaire and the questionnaire results.

The results are based on the responses of 240 users to 
the previous survey. The previous results indicate a high 
percentage of outdoor entertainment use between the 
hours of 6–8 pm (32.1%) and 8–10 pm (37.2%), particu-
larly between 6–8  pm (37.2%). In addition, the results 
indicate that a high percentage of people frequent cafes, 
shopping centres, and restaurants between 8 p.m. and 
10 p.m. (55.7%). 75% of the occurrences of going to 
work, learning, and dealing with the government occur 
between 8 a.m. and 10 a.m. The percentage of individuals 
returning home from work peaks between 2 p.m. and 4 
p.m. (39.2%).

8 a.m. to 10 a.m. is the main period of low occupancy 
for a neighborhood’s services. 6–8 p.m. and 8–10 p.m. are 
the two most popular times for utilizing the amenities. 
Between periods of high and low occupancy percentages, 
occupancy percentages fluctuate at medium levels.

The proposed schedule in the residential neighborhood 
around the day
In Egypt, the day begins at 8:00 a.m. for essential activi-
ties such as work, education, and government-related 
matters. Typically, the social scene in a residential neigh-
borhood begins around 10 a.m. and takes place outdoors. 
Some residents who go shopping or grocery shopping 
consume coffee in a café or eat breakfast in a restaurant. 
According to the questionnaire, the gathering time to 
interact with each other begins at 10 a.m. The occupation 
of the various uses in the neighborhood varies according 
to work, break, and leisure hours.

The researcher can conclude a day scenario for the resi-
dential neighborhood from 10 a.m. to 10 p.m. based on 

the previous questionnaire. The proposed period, accord-
ing to the previous questionnaire, is depicted in Fig. 7.

The proposed new calculation method for Walk Score 
in Egypt
The urban amenities that are used in the Walk Score 
calculation are grocery stores, restaurants, shopping 
malls, coffee shops, banks, schools, bookstores, and 
entertainment according to their weight and count, 
as shown in Table  3. The new schedule will be for the 
three most important amenities (shopping category, 
coffee shops, and Restaurants and bars). The reasons 
for selecting these categories to apply the schedule to 
them are: (Walk Score 2011), (Walk Score 2023).

• Restaurants are found to be some of the most fre-
quent walking destinations. (Berke 2006) So, this 
category has a combined total weight of 3.

• Consumer retail businesses in the shopping cat-
egory include clothing, shoes, gift shops, specialty 
food stores, children’s stores, and so on. Shopping 
and retail are popular walking destinations, are fre-
quently used categories in the research literature, 
and are found to increase walking. (Cerin 2007), 
(Lee 2006)

• For coffee shops, variety is also important, but not to 
the same degree that it is for restaurants and shop-
ping. Coffee shops are found by both (Cerin 2007) 
and (Lee 2006) to be important destinations, and the 
presence of nearby coffee shops indicates an area’s 
overall walkability.

The other amenities (Banks, Parks, schools, Book 
stores, Entertainment, and Grocery stores) are constant 
without any change throughout the day. These ameni-
ties do not need a schedule as they have no occupancy 
scenario according to their use. The neighborhood will 
be satisfied with one amenity from each of these ameni-
ties. The proposed scenario will modify the Walk Score 
calculation according to time and occupancy, as shown in 
Table 6.

From Table  6, the proposed scenario will be divided 
into 7 periods from 10 a.m. to 10 p.m., and the occupancy 
percentage scenario will also be divided into 7 different 
percentages from 10 to 90%. The method to calculate the 
new score is:

• Determine the total categories and amenities that 
will be found in the neighborhood.

• Insert all the amenities except the most important 
(shopping, coffee shop, and restaurant).

Table 4 The questionnaire conditions

Condition Description

Neighborhood population 10,000 Person

Age for users 18–40 years (Youth age)

Sex for users Male and female

Neighborhood according to age and sex 8000 person (80% 
of the total population)

https://www.calculator.net
https://www.calculator.net
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Table 5 The questionnaire design and the results



Page 10 of 14Mohamed et al. City, Territory and Architecture            (2024) 11:2 

• The total number of residents in each important cat-
egory will multiply the occupancy percentage accord-
ing to time.

• The number of the selected category that will be mul-
tiplied by the occupancy percentage will be the num-
ber that will be inserted to calculate the walk score at 
the selected time.

• For example, the total number of restaurants in a 
neighborhood is eight. The number that will be used 
for calculating the walk sore at periods (4–6 pm) is (8 
* 0.50 = 4 restaurants).

• The occupancy percentage of 100% is neglected as 
it is not going to happen except in the peak times 
around the year at the festivals, so it isn’t a percent-
age to build a new methodology on.

Generally, the new modification will be as:

N(newnumber of the amenity)

= n(the real amenity number)

∗ O (proposed occupancy percentage at a specific period)

Residential neighborhood as a case study in Port 
Said New City
The study areas will be chosen as medium-sized areas for 
a residential complex for a social housing project, which 
is the prevailing model for the implementation of social 
housing projects at the Egyptian Republic level. All study 
areas are nearly finished but have not yet been inhab-
ited or handed over to their beneficiaries. The case study 
will have chosen Port Said City, Salam New City, one of 
the cities in the Suez Canal region, which is currently 
regarded as one of the most important areas and contains 
numerous development projects. It includes a new neigh-
borhood dedicated to social housing, which includes a 
group of residential buildings and a service center. A por-
tion of that residential complex will be chosen, with an 
area of approximately 306659   m2 and a total number of 
buildings of approximately 190 residential buildings with 
an area of 289  m2 per building, and this portion includes 
a central service center. Figure 8 shows the master plan 
for the selected neighborhood with the neighborhood 
center.  The amenities of the selected neighborhood are 
located in the center as shown in figure  10. (Mohamed 
2022).

Fig. 7 The resident’s lifestyle during the day at the neighborhood level.  Source: proposed by the Researchers retrieved from the previous 
questionnaire

Table 6 The proposed Scenario for the schedule and the occupancy percentage.  Source: designed by the researchers retrieved from 
the previous questionnaire

Time Occupancy 
percentage

Occupancy percentage cause

8.00–10.00 10 The occupancy is low at this period as a large percentage is doing the necessary activities such as work, educa-
tion, governmental issues, etc10.00–12.00 20

12.00–14.00 30

14.00–16.00 40 The occupancy is medium as a medium percentage of residents return from work

16.00–18.00 50

18.00–20.00 70 During this period, the occupancy is high, as this is the entertainment time for the residents in the neighborhood

20.00–22.00 90
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Figure 9 shows the criteria for selecting the case study. 
The selection of this case study was made according to its 
importance in Egypt and according to the government’s 
development vision. The research also selects Port Said 
New City as it is under construction and will be the first 
new city to apply the new walk score methodology in 
Egypt to its housing projects.

To calculate the Walk Score using the distance decay 
function concept, the research uses the Rhinoceros 
computer-aided design software’s urban modelling 
interface (UMI) plugin. The score will be determined by 
the density and variety of urban amenities such as gro-
cery stores, restaurants, shopping malls, coffee shops, 
banks, schools, bookstores, and entertainment within 

Fig. 8 The layout of the neighborhood in Salam New City (Second Residential District). Source: (http:// www. newci ties. gov. eg/ Accessed 05 June 
2021)

Fig. 9 The criteria of selecting the case study

Table 7 The current amenities for the selected neighborhood

Amenities Amenities 
count

Grocery shop 1

School 1

Restaurant 3

Coffee shop 3

Shopping 1

Banks 1

Entertainment 1

Book store 1

http://www.newcities.gov.eg/
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800 m. This tool has been praised by users as the most 
accessible tool for assisting urban designers in creating 
a wonderfully walkable city. (Tochaiwat 2022).

The new method for measuring the Walk Score will 
be applied by using the previous tool and extracting the 
new Walk Score for the proposed period around the 
day. Table  7 below will contain the current amenities 
for the selected neighborhood.

Table  8 discusses the difference between the walk 
score results according to the new walk score calcu-
lating methodology for each period proposed in this 
research (Fig. 10).

Table 8 shows the difference between the current walk 
score methodology and the new methodology. The cur-
rent Walk Score is constant throughout the day in the 
selected Area in Port Said city, with no variation through-
out the day as the current methodology doesn’t consider 
amenities occupancy as a factor. The new methodology 
has a different walk score throughout the day. This meth-
odology helps the urban designer design urban open 
spaces according to the amenities and the occupancy of 
each amenity throughout the day to increase social inter-
action by increasing walkability. The new methodology 

Table 8 The difference between the current methodology and the proposed methodology for Walk Score.  Source: Umi simulation 
software retrieved from the new calculation method

The walk score with the current methodology The walk score with the proposed methodology

Time Walk sore Time Walk score

Around the whole day with (100% occupancy all the time) 43 8.00–10.00 (10% occupancy) 8

10.00–12.00 (20% occupancy) 8

12.00–14.00 (30% occupancy) 17

14.00–16.00 (40% occupancy) 17

16.00–18.00 (50% occupancy) 30

18.00–20.00 (70% occupancy) 36

20.00–22.00 (90% occupancy) 43

Fig. 10 The location of the amenities in the selected neighborhood.  
Source: adapted by the researchers retrieved from http:// www. newci 
ties. gov. eg/ Accessed 05 June 2021

Fig. 11 The proposed graph for the new Walk Score model

http://www.newcities.gov.eg/
http://www.newcities.gov.eg/
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has more accuracy as the walk score is different around 
the day and the occupancy percentage is different around 
the day according to the daily duties of the residents. 
The following graph (Fig.  11) shows the new method 
that can be used to analyze walkability in residential 
neighborhoods.

Figure 11 depicts a low walkability score ranging from 8 
to 17 at the beginning of the day. This low rate is a result 
of the absence of services and the low occupancy rate. To 
increase the walkability of a neighborhood, the number 
of amenities should be increased to create more places 
for interaction. The research recommends a minimum 
walkability score of 40 for approximately eight hours 
from the first day, which will increase social interaction 
and activities to improve the social life in residential 
neighborhoods and create walkable, attractive, and resil-
ient cities.

Conclusion
At the macro-level of the neighborhood, walkability was 
found to be related to objective measures including street 
density, block density, and land use diversity. Urban plan-
ning strategies that promote the development of mixed-
use neighborhoods may increase transportation-related 
walking for these people, but they are unlikely to increase 
transportation-related walking for individuals who spend 
little time in their neighborhoods. According to the 
research, the walk score calculation disregards the occu-
pancy schedule and percentage of occupancy for each 
use. This discrepancy will affect the precision of residen-
tial neighborhood walkability values. At the residential 
neighborhood level in Egypt, this research proposes an 
improvement to the current Walk Score methodology.

The study proposed a scenario for the day by creating 
a schedule for the percentage of occupancy during the 
Egyptian day’s active period. Based on a questionnaire 
with an occupancy percentage scenario (10–90%) for 
the most important amenities (shopping categories, cof-
fee shops, restaurants, and bars), the schedule starts at 8 
a.m. and ends at 10 p.m. In addition, a new graph depict-
ing the various walkability scores throughout the day in 
a residential neighborhood is created. The research sug-
gests that when designing a residential neighborhood, the 
walkability should not be less than 40/8 h to improve the 
social life in the new communities. This value will help 
to exploit the urban open spaces in residential areas that 
are designed in the new communities, as these spaces are 
neglected due to the absence of the walkability concept 
in Egypt. The research suggests optimizing the newly 
created walk score by factoring in outdoor thermal com-
fort. By including outdoor thermal comfort as a signifi-
cant factor in the calculation of the walk score, the value’s 

precision will increase. Increasing the walkability of new 
communities contributes to an increase in the social life 
of new communities and creates healthy, resilient cities.
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