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ARTICLEINFO | Abstract

The movement of cities around the world toward becoming smart has many

Research Paper advantages, one of the most important of which is the optimization of
transportation. In the current era, both developed and developing countries
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) transportation.  Pedestrian-friendliness is one type of sustainable
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more on the concept of sustainability within the smart city given the two-
way relationship between smart and sustainable cities and to demonstrate
its effects and outcomes in various social, economic, and environmental
dimensions, with an emphasis on pedestrian-friendliness. Following this,
E;_.-: e E the intended objectives were analyzed. Using SPSS software, first, through

factor analysis, the identified factors in smart cities and pedestrian-
friendliness were extracted. Then, regression analysis was conducted
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- between each smart city factor and all pedestrian-friendliness factors. The
E'll:';"" results of this analysis indicate that the factors influencing the advancement
. of smart cities include social characteristics, environmental and

transportation quality, urban facilities, smart quality of life, cohesion and
interaction, education and smartification, electronic facilities, urban

Keywords: Smart city, participation and interaction, land use, vibrancy and services, individual
sustainable characteristics, and leisure. Except for the individual characteristics and
transportation, leisure factor, which had a very small percentage, the other factors
pedestrian-friendliness, | contribute to the growth and enhancement of smart city performance. It can
smart, sustainable. be concluded that pedestrian-friendliness improves smart city performance,

and this issue should be considered across various dimensions.
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Extended Abstract

Introduction

Among the existing problems in today's cities
are environmental pollution and the destruction
of ecosystems, with humans being the largest
consumers of natural resources, posing a
significant threat to them. Other crises caused
by population growth include air and noise
pollution, traffic congestion, and insufficient
transportation infrastructure, leaving cities
facing an uncertain future. The rapid population
growth over the past few decades has led to
such issues in modern cities, and various
solutions have been proposed to address them,
including smart cities and sustainable
development as approaches to urban challenges.
By examining the indicators of sustainable
transportation and smart cities, overlaps
between some of these indicators can be
identified. Cycling and walking are forms of
sustainable transportation that, compared to cars
and motorcycles, are cost-effective and
environmentally friendly. Considering that not
all members of society can afford private
vehicles, pedestrian-friendly infrastructure is a
method that incurs zero cost, thereby promoting
social equity. Additionally, it is highly space-
efficient and widely used for short daily
commutes. Moreover, walking can be
considered the quietest, healthiest, most social,
and most affordable mode of mobility in urban
areas. Ensuring the safety and security of all
societal ~ groups in  pedestrian-friendly
environments is crucial and must be addressed.

The main question explored in this research
is: How can the enhancement of smart city
performance be observed through pedestrian-
friendly infrastructure? Accordingly,
pedestrian-friendliness, as a form of sustainable
transportation in smart cities, is examined, and
the ways in which smart cities can be improved
using sustainable transportation indicators—
specifically pedestrian-friendliness—are
analyzed.

Furthermore, based on the mentioned points, the
selected case study for this research is the area
from Resalat ~ Square to Alghadir  Street in
Tehran’s District 4. Given the heavy -car
dependency and excessive use of private

vehicles by residents in this area, the study will
assess pedestrian-friendliness and related smart
city indicators in social and physical
dimensions.

Methodology

The present study is a quantitative-qualitative
applied research that aims to examine the
indicators of sustainable transportation in smart
cities while investigating and identifying the
role and impact of walkability as one of the
types of sustainable transportation in smart
cities.

Data collection for the theoretical foundations
and literature review was conducted using the
library research method, whereby relevant
research foundations and previous works in this
field were gathered through available
information and documents. However, in the
case study examination, the field research
method was employed in this study, and data
were completed through expert interviews and
questionnaire preparation.

Data analysis in this research was performed
using a combined quantitative-qualitative
analysis method. In this approach, the statistics
and information collected through field
observations were analyzed using SPSS
software to examine sustainable transportation
and smart city indicators. Finally, a comparison
was made using regression analysis and
correlation coefficient methods.

Results and Discussion

The two neighborhoods of Science and Industry
and Narmak are case studies of this research,
which are neighborhoods in the fourth district of
Tehran Municipality's fourth district due to their
favorable geographical location and the
surrounding mountains. Most of the uses in
these neighborhoods are residential, and the
remaining uses, including services and
commercial, have allocated a smaller area.
Public transportation has grown in these
neighborhoods, but there is a possibility of
improving it to increase the accessibility of
residents. For this reason, other modes of
transportation such as equipped pedestrian and
bicycle paths can be added to it to provide
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transportation continuity. In this section, after
performing factor analysis calculations and
identifying factors related to pedestrian
orientation and smart city, the relationships
between the factors in each topic are examined,
and finally, using multivariate regression, the
effectiveness of pedestrian orientation indicators
and factors as independent variables and smart
city factors as dependent variables are measured
and explained. As shown in the tables below,
the KMO value for pedestrian orientation and.
Smart city has a value greater than 0.5, so the
data are suitable for factor analysis and the
KMO value is evaluated at a moderate level.
Also, the significance level is 0.000 and it has a
value smaller than 0.05, which indicates that
this analysis is at a desirable significance level.
After controlling and calculating the relevant
statistical tests that test and measure the raw
data for use in factor analysis, the preliminary
calculation matrix is calculated in which the
variance explained by each factor is determined.
For pedestrian orientation, 10 factors and for
smart city, 11 factors are considered as final
factors. The eigenvalue of each factor is higher
than one, and their cumulative variance is also
higher than 60 percent.

Conclusion

According to the information and documents
collected and what was discussed, the two
neighborhoods of EIlm-e-Sanat and Narmak,
neighborhoods in the fourth district of Tehran
Municipality's fourth district, are among the
neighborhoods with good climate and suitable
for living due to their suitable geographical
location and the surrounding mountains. Most
of the wuses in these neighborhoods are
residential, and the remaining uses, including
services and commercial, have allocated a
smaller area. Public transportation has grown in
these neighborhoods, but there is a possibility of
improving it to increase the accessibility of
residents. For this reason, other modes of
transportation such as equipped pedestrian and
bicycle paths can be added to it to provide
transportation continuity. On the other hand,
according to what was obtained from the
analyses and outputs of the factor analysis, the
indicators  affecting pedestrianization are
categorized into ten factors, which are: The first
factor is the environmental quality factor, which

has indicators such as security and green space,
etc. The second factor is the urban facilities
factor, the third is safety and security, the fourth
is environmental diversity and beauty, and the
fifth factor is the neighborhood dependency
factor, which includes attachment and
dependency indicators. The sixth to tenth factors
include, respectively, environmental vitality and
dependency, personal preferences and security,
spending leisure time with security, pedestrian-
oriented, fair facilities, and appropriate
municipal scheduling. Also, factors that are
effective in improving the performance of the
home city include eleven factors that include
smart city indicators, including: environmental
quality and transportation, social characteristics,
urban facilities, electronic facilities, solidarity
and interaction, education and smartization,
user, urban participation and interaction, smart
quality of life, individual characteristics and
leisure, vitality and services.

On the other hand, multivariate regression
analysis is used to predict a quantitatively
measured variable, called the dependent
variable or criterion, from a set of independent
or pre-measured variables in a binary or
guantitative manner. In this study, using
regression analysis and the output from factor
analysis, which consists of 11 factors related to
smart city-related indicators and 10 factors
related to pedestrian-oriented indicators, the
results of how to improve smart city
performance using pedestrian-oriented
indicators are formed using the factor analysis
method. The first and most influential output is
a regression between pedestrian-oriented factors
with the second smart city factor (social
characteristics) with a 97% adjustment
coefficient, meaning that the most important
factor in improving smart city performance is
social characteristics, followed by the first
factor (environmental quality and
transportation) with 96%, the third and ninth
factors (urban facilities and smart quality of life)
with a percentage of 95%, the fifth factor
(cohesion and interaction) with 94%, and the
sixth and fourth factors (education and
smartization and electronic facilities) with a
percentage of 93%, and after them, the eighth,
seventh, and eleventh  factors (urban
participation and interaction, user, vitality, and
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services) with percentages of 90%, 89%, and
74%, respectively, are in the next ranks, and
finally, the regression of pedestrian-oriented
factors with the tenth smart city factor, namely
individual characteristics and leisure, with 7%,
is in the lower rank and has less importance.

Therefore, the effective factors are, in order,
social characteristics, environmental quality and
transportation, urban facilities, smart quality of
life, solidarity and interaction, education and
smartization,  electronic  facilities, urban
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