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Rapid urbanization and the uneven distribution of services and infrastructure of the
District 9 in Isfahan have created challenges such as spatial inequality, reduced quality
of life, and environmental degradation. This research aims to develop an optimal model
for improving the functional structure of District 9 in Isfahan. Utilizing economic, socio-
cultural, physical, urban services, and environmental factors, this study analyzes the
current situation from the perspectives of both citizens and experts. To achieve this
objective, the research employs citizens and expert’s questionnaires. Data was collected
through Likert scale and analyzed using SPSS and Amos software. The results indicate that
citizens emphasize access to shopping centers and green spaces, while experts prioritize
attracting investment and improving sustainable infrastructure. Public transportation
and citizen participation were identified as key factors in both groups. However, new
technologies and the adaptation of services for the disabled were given lower priority.
Citizens perceived urban services and the environment as having the greatest impact, and
the economic dimension as the least, whereas experts evaluated economics as the most
critical factor in sustainable development. The findings underscore the need for urban
planning to integrate the daily needs of citizens with the long-term vision of experts.
This research provides a model for balanced development that includes improving the
distribution of services, enhancing environmental infrastructure, and strengthening
economic factors, which can be applied to other urban areas.
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INTRODUCTION

Recent urbanization trends have reshaped
the concepts of urban living, leading to city
expansion and population growth, which in
turn has exacerbated physical and social prob-
lems, such as disarray and instability within
urban environments (Khodaei et al., 2025). The
spatial-functional structure of cities is a key
concept in urban planning (Nazari et al., 2020),
addressing how various urban elements such as
land use, services, and infrastructure are distrib-
uted and function (Sartorius and Eksteen, 2022).
This structure represents the coordination and
interaction between different parts of the city
and their impact on quality of life and urban
sustainability (Freidooni et al., 2022; Freidooni
et al., 2023). If this structure is not adequately
considered, urban development can lead to spa-
tial inequalities, inappropriate distribution of
services, and even environmental degradation
(Arif and Aldosary, 2023). Therefore, appropri-
ate planning, relying on the spatial-functional
structure, not only helps to balance the distri-
bution of facilities and resources but can also
improve the quality of the environment and in-
crease social cohesion in cities (Burgess, 2018).
Urban development patterns, which refer to
strategies and models for the physical and
functional expansion of cities, directly affect
the city’s functional structure (Talen, 2021).
These patterns, related to land use, population
density, and the distribution of services, can
lead to greater efficiency, fairer distribution of
resources, and improved quality of life at the
urban level (Desouza et al., 2023). On the other
hand, the lack of coordination between develop-
ment patterns and the functional structure can
lead to consequences such as social inequalities,
the uncontrolled expansion of residential and
commercial areas, and increased environmental
problems (Loghman et al., 2020; Zarei and Jafari,
2020). The rapid growth of cities worldwide and
the projected increase in urbanization by 2050
have led to significant changes in spatial struc-
ture. These changes have often led to inconsis-

tencies such as unsustainable development,
irregular distribution of services, and spatial in-
equality. Moreover, the uncontrolled expansion
of construction and the destruction of gardens
have caused Isfahan to be no exception to this
phenomenon.

Consequently, the necessity and importance
of addressing the spatial-functional structure in
District 9 of Isfahan stem from the fact that this
area, due to its unbalanced and unregulated de-
velopment, faces significant challenges in terms
of the distribution of services, infrastructure, and
land uses. This spatial-functional imbalance has
led to a decline in quality of life and the emer-
gence of social inequalities among the residents
of the area. Therefore, reforming the spatial
structure, promoting balanced development,
increasing investment in sustainable infrastruc-
ture and public services, and strengthening citi-
zen participation in urban planning processes in
this area, not only enhances social cohesion and
justice but can also serve as a model for other
urban areas to achieve development and reduce
inequalities at the national and international
levels.

The primary objective of this research is to
provide a pattern for improving the spatial-func-
tional structure of District 9 in Isfahan. Iden-
tifying and evaluating the factors influencing
the functional structure of District 9, including
economic, socio-cultural, and physical variables,
and creating a balance in their distribution are
important and impactful goals of this research.
Analyzing these factors and providing solutions
for optimal spatial arrangement can lead to
improving quality of life, reducing inequalities,
enhancing spatial justice, and providing a suit-
able pattern for the development of this area.
Accordingly, the following research objectives
can be mentioned:

1.To develop a suitable urban development
pattern for improving the functional structure
of District 9 in Isfahan.

2.To investigate and identify the factors af-
fecting the functional structure of District 9 in
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Isfahan.

3.To evaluate the dimensions influencing the
functional structure of neighborhoods in Dis-
trict 9 of Isfahan.

4.To achieved above objectives, the following
Research Questions should be answered:

5.What is the suitable urban development
pattern for improving the functional structure
of District 9 in Isfahan?

6.What is the status of the factors affecting
the functional structure of District 9 in Isfahan?

7.What is the status of the dimensions in-
fluencing the functional structure of neighbor-
hoods in District 9 of Isfahan?

Therefore, the Research Hypotheses are:

The functional structure of neighborhoods in
District 9 of Isfahan differs significantly across
various dimensions.

Different factors in the functional structure
of neighborhoods in District 9 of Isfahan differ
significantly from each other.

MATERIALS AND METHODS

Table (1) presents a summary of previous re-
search on spatial-functional structure and urban
development patterns. A review of the literature
reveals that numerous factors have been con-
sidered in the spatial and functional structure
of urban areas. In international studies, Betten-
court (2014) examined the scalability of cities
and their impact on urban planning, proposing
urban simulations to identify principles of
sustainable growth (Bettencourt, 2014). Jin and
Zhang (2018) addressed the mismatch between
land use and urban services, demonstrating that
this mismatch can lead to social and economic
inequalities (Jin and Zhang, 2018). Furthermore,
Kii et al. (2023) analyzed urban structure using
remote sensing data and spatial simulation, em-
phasizing the importance of combining day and
night data for more accurate analysis (Kii et al.,
2023). Kavazanjian et al. (2022) also highlight-
ed the alignment between urban development
patterns and various functional components to
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achieve optimal urban development (Kavazanji-
an et al. 2022). In domestic studies, Dadashpour
and Tadayon (2014) analyzed the focus of travel
patterns and the need for a multi-centric system
design in Tehran (Dadashpour and Tadayon,
2014), while Abdollahzadeh Turkmani (2017)
emphasized the need to strengthen sub-centers
for spatial balance in Tabriz (Abdollahzadeh
Turkmani, 2017). Haghani et al. (2019) examined
the clustered and connected structure of central
Mazandaran cities (Haghani et al., 2019), and
Arvin et al. (2020) identified suitable areas for
creating new cores in Ahvaz (Arvin et al., 2020).
Wang et al. (2024) examine urban spatial struc-
ture dynamics in 36 cities across China’s Three
Northeast Provinces (Heilongjiang, Jilin, Liaon-
ing) using Points of Interest (POI) and nighttime
light (NTL) data from 2010, 2016, and 2022. By
applying kernel density estimation, grid-based
analysis, and multifactor mapping, the research
highlights three key findings. First, POl and NTL
data exhibit strong spatial coupling consistency,
validating their utility in urban spatial analysis.
Second, these datasets reveal a “axis + core-pe-
riphery” spatial pattern centered on major
cities (Shenyang, Dalian, Changchun, Harbin),
with urban structures categorized into central-
ized agglomeration, decentralized grouping,
belt combination, and radial expansion types.
Third, trends in coupling relationships vary by
city type: resource-mature, resource-regener-
ation, and non-resource cities show expanding
“high/medium” development zones linked to
agglomeration and railway networks, while
resource-decline cities experience contraction
due to economic challenges and resource drain-
age. The findings underscore the role of POI-NTL
integration in diagnosing spatial dynamics, of-
fering actionable insights for optimizing urban
planning, infrastructure, and resource allocation
in the region (Wang et al., 2024).

The literature gap suggests that while pre-
vious studies have addressed various aspects
of the spatial and functional structure of cities,
there has been no specific focus on systemati-
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cally combining and localizing an urban devel-
opment pattern for particular urban areas, such
as District 9 of Isfahan. Our research, aimed at

for the urban development of this area, demon-
strates its novelty by adapting functional analy-
sis at the local level to the specific spatial-social

providing a comprehensive and suitable pattern

dimensions of District 9 of Isfahan.

Table 1: literature review on the Study Topic (Source: Authors)

Author (Year)

Research Method

Objective

Analysis

Findings

Bettencourt, L.

Data analysis and
urban perfor-

Investigating the scalabil-
ity of cities and its impact

Simulation and

Identified principles for sus-
tainable urban growth based

regression

M. (2014) . . . structural equations o
mance simulation on urban planning on scalability laws.
o . Tehran’s travel patterns are
Quantitative-an- | Analyzing travel patterns . . .
Dadashpour and . . . . Network analysis centralized, requiring the
alytical with and the spatial-functional . .
Tadayon (2015) . and entropy design of a polycentric system
network analysis structure of Tehran .
for spatial balance.
Analysis of popu- . Highlighted the misalignment
. . . Examining land use and o
Jinand Zhang | lation densityand | . . Statistical models between land uses and urban
; its impact on urban func- . . .
(2018) urban services . and GIS services, causing social and
tional structure . .
data economic inequalities.
. . Kernel density . .
Abdolla- L Assessing Tabriz’s func- . Tabriz has a monocentric
. . Descriptive-cor- . analysis and geo-
hi-Torkamani . tional balance based on ; ) structure that needs strength-
relational graphically weighted .
(2018) performance cores ening of sub-cores.

Haghani et al.

Descriptive-an-
alytical with

Examining the function-
al structure of Central

Network-based anal-
ysis and origin-desti-

Central Mazandaran cities
exhibit a polycentric structure
with cluster-like and inter-

Ahvaz

(2020) . Mazandaran’s urban . .
network analysis . nation data connected regional morphol-
region
ogy.
Combining day and night
) Satellite imagery | Simulating the functional | Spatial modeling and . &y &
Wang and Li . . . . . data provides a more accurate
and social data structure of cities using | analysis of functional .
(2021) . . Lo analysis of urban structure
analysis remote sensing data indices
and performance.
Identifying suitable Newly identified cores can
Arvin et al. Aoplied zones for new cores and AHP and COPRAS improve spatial-functional
ie
(2021) PP development patterns in methods balance in Ahvaz’s urban

structure.

Kavazanjian et
al. (2022)

Spatial and social
data analysis

Investigating urban de-
velopment patterns’ role
in functional structures

Urban simulation
models and social
network analysis

Optimal urban development
requires precise alignment
between functional areas and
development patterns.
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Schiavina et al.
(2022)

Spatial and social
data analysis

(SDGs).

To assess global land use
efficiency (LUE) within
FUAs and evaluate urban-
ization sustainability in
alignment with Sustain-
able Development Goals

Comparison of popu- Population growth higher

lation growth vs. than land consumption.
Reduced settlement com-
pactness; no inherent LUE
advantage for settlements
within FUAs.

Highlights tensions between

land consumption in
FUAs.
Temporal trends in
LUE (1990-2000 vs.
2000-2015).
Spatial compactness | sprawl and resource optimi-
zation; questions assump-

tions about FUAS’ efficiency.

of settlements and

LUE comparisons

Theoretical Foundations

In urban planning, a model serves as a conceptu-
al or representational framework to analyze and
predict urban processes, simplifying complex
city systems to support evidence-based deci-
sion-making. For instance, agent-based models
and simulations forecast infrastructural or de-
mographic impacts, aiding policy design (Batty,
2018; Li and Gong, 2019). Central to this process
is urban development, which involves planning
and expanding physical, social, and economic
infrastructure—such as housing, transporta-
tion, and green spaces—to meet evolving ur-
ban needs. While this fosters economic growth,
unchecked development risks environmental
harm and sprawl, necessitating balanced strat-
egies (World Bank, 2023; UN-Habitat, 2020).
Guiding this growth are urban development
models like "smart cities," "compact cities," and
the "15-minute city,” which prioritize localized
services, reduced commuting, and climate re-
silience to enhance social, economic, and envi-
ronmental sustainability (Gehl, 2020; Moreno
et al., 2021). Underpinning these frameworks is
urban structure—the physical, spatial, and social
organization of cities, including street networks,
land use, and zoning. A coherent structure op-
timizes connectivity and efficiency, fostering
social interaction and resource sustainabili-
ty (Alexander, 2019; Lynch, 2020). Functional
structure refers to the spatial distribution of
elements and the functional interactions be-
tween them within an urban environment. This
concept emphasizes how different zones, such
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as commercial, residential, and recreational ar-
eas, are coordinated. A well-organized function-
al structure can increase efficiency and reduce
congestion (Batty, 2018; UN-Habitat, 2020). Per-
formance factors are tools for evaluating the ef-
ficiency of urban processes and elements. These
factors include factors such as accessibility, den-
sity, infrastructure quality, and user satisfaction.
For example, factors like "distance to the near-
est service center" and "average travel time" are
used to assess the performance of transporta-
tion systems (Moreno et al., 2021; Alexander,
2019). Additionally, functional dimensions en-
compass various aspects of urban function, in-
cluding economic (distribution of employment),
social (social interactions), and environmental
(resource sustainability). These dimensions are
interrelated and have a reciprocal impact on
urban sustainability (UN-Habitat, 2020; World
Bank, 2023).

Methodology

In this research, data analysis is conducted to
assess the validity and reliability of informa-
tion collected from closed questionnaires from
citizens and combination of closed and open
close questionnaires from experts using var-
ious statistical methods. The sampling meth-
ods are snowball sampling and simple random
sampling for experts and citizens, respectively.
Initially, the demographic characteristics of re-
spondents, including age, gender, education
level, and occupational status, are examined.
Descriptive statistics are then presented for
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economic, socio-cultural, physical, and urban
service factors from the perspective of both
citizens and experts. Subsequently, data is pro-
cessed using SPSS version 27 and Amos version
24 software, and appropriate statistical tech-
niques such as correlation tests and structural
equation modeling (SEM) are employed to an-
alyze complex relationships among factors and
their impact on the urban functional structure.
These analyses aim to identify the positive and
negative impacts of factors on improving the
functional structure of the urban area and to
propose a suitable development model for Dis-
trict 9 of Isfahan. Finally, operational strategies
are provided for appropriate urban planning
and development.

DISCUSSION AND FINDINGS

The demographic information of the respon-
dents, including two groups—citizens (383
individuals) from District 9 and 150 experts in
urban planning and design—are analyzed. Sub-
sequently, based on the monitored data, six main
dimensions (economic, socio-cultural, physical,
urban services, and environmental) comprising
various factors are assessed. This assessment
is conducted via a Likert-scale questionnaire
designed to evaluate their impact on improving
the functional urban structure of District 9 in
Isfahan, as perceived by the two groups. Finally,
using the Amos software, second-order con-
firmatory factor analysis (CFA), and structural
equation modeling (SEM), a suitable framework
for the urban development of District 9 in Isfah-
an is presented.

Case Study

Isfahan, the third largest metropolis in Iran, is
located at 32 degrees and 38 minutes north lat-
itude and 51 degrees and 38 minutes east longi-
tude, in the center of the Iranian Plateau and on
the banks of the Zayandeh Rud River. With an
area of 550 square kilometers, the city extends
over a relatively flat plain with a gentle slope

towards the northeast. The average altitude of
the city is about 1570 meters above sea level,
and it is located in a semi-arid district. In terms
of boundaries, Isfahan is bordered by the cities
of Khorzuq and Shahinshahr in the north, the
railway in the south, the cities of Dorcheh and
Khomeini Shahr in the west, and the beginning
of the Nayin road in the east (as shown in Fig. 1).
Geologically, the city is located in an area that
borders the desert in the north and east and the
Zagros Mountains in the west and south. The
Karkas Mountains in the north and the Zagros
Mountains in the southwest of Isfahan are the
most important elevations around this city.
The climate of Isfahan, due to its geographical
location, is dry and semi-arid. Hot and dry
summers and cold winters with low rainfall are
the prominent features of the climate of this
city. The Zayandeh Rud River, which originates
from the central mountains of Iran and passes
through the city of Isfahan, has played an im-
portant role in moderating the district’s climate.
Urban development in Isfahan has been mainly
towards the southwest. The reasons for this can
be attributed to the abundance of water in this
area and less pollution compared to other parts
of the city. However, in recent years, due to pop-
ulation growth and urban expansion, we have
witnessed the development of the city in other
directions as well.

District 9 of Isfahan Municipality, one of the
fifteen urban districts of this metropolis, is lo-
cated in its western part. Due to its vastness and
diversity of land uses, this district is of particular
importance. In this section, we will examine the
geographical location, boundaries, and charac-
teristics of this district in more detail. District 9
of Isfahan, with a total area of 2025 hectares, is
bordered by Ashrafi Esfahani Street (from Shahid
Ghaffari to Ashrafi Esfahani Street) in the north,
Shahid Khorasani Expressway to Vahid Bridge
in the east, Zayandeh Rud River and Atashgah
Street in the south, and Luleh Ab Street and
Jorugan neighborhood in the west. Of the total
area of the district, about 48% is the periphery
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and 52% is the legal boundary. The periphery is
an area located around the legal boundary of the
city and is considered for future urban develop-
ment. Given the significant area of District 9, it
can be considered one of the extensive districts
of Isfahan. This vastness has led to a diversity of
land uses and population in this district. District
9 is a mix of residential, commercial, industrial,
and service land uses. The existence of various

industries, shopping centers, residential com-
plexes, and more has added to the diversity of
land uses in this district. The existence of an
extensive periphery indicates the high potential
for the development of District 9. This potential
can be used to improve the quality of life of
citizens and the sustainable development of the
district.
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Figure 1: (a) Iran; (b) Isfahan province; (c) Isfahan city zones; (d) District 9.

Analysis of Economic Factors

Based on Table 2, the average accessibility to
shopping centers and local markets is 3.78 ac-
cording to citizens and 4.33 according to experts,
indicating the high significance of this factor in
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improving the functional structure of urban ar-
eas for both groups. Among other factors, access
to banking services ranks second, with averages
of 3.57 and 4.22 for citizens and experts, respec-
tively. Citizens also highly value factors such as
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women's employment (3.08), residents' income
(3.15), and the enhancement of the local econo-
my relative to the metropolis of Isfahan (3.02).
In contrast, the use of advanced global technol-
ogies to enhance the local economy scores the
lowest, with averages of 2.82 from citizens and
416 from experts. These results reveal that cit-
izens place greater emphasis on access to local
markets and economic services, whereas ex-
perts prioritize local economic enhancement
and job diversity. Nevertheless, differences in
evaluations between the two groups are evi-
dent.

For all respondents, access to shopping cen-

ters and local markets (3.646) is identified as the
most influential factor, with access to banking
services (3.599) ranking second. The use of ad-
vanced global technologies to enhance the local
economy (3.200) holds the least significance in
this group. In conclusion, accessibility to shop-
ping centers and local markets emerges as the
most effective factor in improving the function-
al structure of urban areas across all groups,
whereas the use of advanced global technolo-
gies demonstrates the least impact. These dif-
ferences highlight the greater focus of citizens
on daily needs, while experts adopt a broader
perspective on regional development.

Table 2: Descriptive Statistics of Economic Dimension Factors in Urban Functional Structure (Source: Authors)

Social-Cultural Factors Mean (Citizens) | Mean (Experts) | Overall Mean
Accessibility to local shopping centers and markets 3.378 4.333 3.646
Accessibility to banking services in the area 3.357 4.220 3.599
Women'’s participation in regional activities 3.081 4.207 3.397
Residents’ income levels in the region 3.115 4.240 3.431
Enhancement of local economy compared to Isfahan’s metropolis 3.302 4127 3.534
Creation of occupational diversity in the region 3.081 4.240 3.406
Use of global technologies in enhancing the local economy 2.826 4160 3.200
Attractiveness of regional economic activities 2.857 4.240 3.245
Affordability of housing for citizens 2.943 4.300 3.324

Analysis of Socio-Cultural Factors

According to Table 3, from the citizens' perspec-
tive, citizen participation (average of 3.883) has
the highest impact on improving the functional
structure of urban areas, while service adapta-
tion for the disabled (average of 3.375) has the
least impact. Other significant factors include
observance of citizens' rights (3.852) and the
impact of health services (3.841).

From the experts' viewpoint, safety and se-
curity in the district (average 3.867) is identified
as the most influential factor, whereas service
adaptation for the disabled (average 3.400)
again ranks as the least impactful. Other key
factors include the realization of women's ac-

tivities (3.753) and enhancing citizen education
(3.727). In the evaluation of all respondents, citi-
zen participation (average 3.869) plays the most
significant role, while service adaptation for the
disabled (average 3.382) remains the least im-
pactful. Safety and security (3.826) and health
services (3.837) are also recognized as key fac-
tors. Across all three perspectives, factors such
as citizen participation, safety and security,
and observance of rights hold high importance.
However, service adaptation for the disabled
consistently demonstrates the least impact on
improving the functional structure of urban ar-
eas.
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Table 3: Descriptive Statistics for Socio-Cultural Factors of Urban Functional Structure (Source: Authors)

Social-Cultural Factors Mean (Citizens) | Mean (Experts) | Overall Mean
Level of control and reduction of social harm 3.682 3.627 3.667
Improvement in civic education 3.727 3.727 3.727
Realization of women'’s activities 3.643 3.753 3.674
Impact of health services 3.841 3.827 3.837
Adequacy of services for people with disabilities in the region 3.375 3.400 3.382
Impact of safety and security in the region 3.810 3.867 3.826
Effect of implementing cultural, national, and religious programs 3.760 3.447 3.672
Citizen participation 3.883 3.833 3.869
Observance of citizens’ rights 3.852 3.767 3.828

Analysis of Physical Factors

The survey results highlight the similarities
and differences in the perspectives of the three
groups (citizens, experts, and all respondents)
regarding the evaluation of physical factors, as
presented in Table 4.

Citizens' Perspective: The enhancement
of public transportation desirability (average
3.849) has the highest impact on improving ur-
ban performance, while the availability of public
parking (average 3.414) shows the least impact.
Additionally, construction quality (3.766) and
renovation of deteriorated urban fabric (3.729)
are considered highly significant.

Experts' Perspective: From the experts'
viewpoint, construction quality (average 4.067)
holds the greatest importance, followed by traf-
fic improvement in thoroughfares (3.913) and
enhancement of public transportation desirabil-

ity (3.873). Similar to the citizens’ perspective,
the availability of public parking (3.547) is iden-
tified as the least impactful factor.

All Respondents' Perspective: The overall
averages indicate that enhancement of public
transportation desirability (3.856) and construc-
tion quality (3.850) are the most significant fac-
tors. Conversely, the availability of public park-
ing (3.451) remains the least impactful factor.

Across all three groups, enhancement of pub-
lic transportation desirability and construction
quality are recognized as top factors. However,
the availability of public parking is consistent-
ly viewed as having the least role in improving
the physical performance of urban areas. These
differences underscore the varying priorities of
citizens and experts in evaluating urban physi-
cal issues.

Table 4: Descriptive Statistics for Physical Factors of Urban Functional Structure (Source: Authors)

Physical Factors Mean (Citizens) | Mean (Experts) | Overall Mean
Enhancement of public transportation 3.849 3.873 3.856
Improvement of traffic flow in the regional road network 3.737 3913 3.787
Quality of constructions in the region 3.766 4.067 3.850
Progress of construction projects in the region 3.667 3913 3.736
Impact of the diversity of functional land uses in the region 3.539 3.680 3.579
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Influence of the appearance and facade of buildings 3.659 3.820 3.704

Impact of social gathering spaces and interactive areas in the region 3.646 3.727 3.669
Influence of public parking availability in the region 3.414 3.547 3451

Impact of renovating deteriorated urban fabrics in the region 3.729 3.873 3.770

Analysis of Urban Services and Environmental
Factors

According to Table 5, the evaluation of urban
services and environmental factors across the
three groups is as follows:

Citizens' Perspective: The performance of
beautification in urban spaces (average 4.008) is
perceived as having the highest impact on im-
proving the functional structure of urban areas.
Other influential factors include waste collec-
tion and segregation (4.003) and development
and maintenance of green spaces (3.995). Con-
versely, the organization of disruptive occupa-
tions and industries (3.747) is rated as the least
impactful.

Experts' Perspective: Experts prioritize the
development and maintenance of green spaces
(average 4.380) as the most significant factor,
followed by the performance of beautification
in urban spaces (4.280) and waste collection
and segregation (4.220). The improvement and
growth of urban service per capita (3.967) is
identified as the least impactful factor.

All Respondents' Perspective: The overall

averages show that the development and main-
tenance of green spaces (4.103) has the highest
impact, followed by the performance of beau-
tification in urban spaces (4.084) and waste
collection and segregation (4.064). The organi-
zation of disruptive occupations and industries
(3.816) is considered the least impactful factor.

The top factors identified were the perfor-
mance of urban beautification for citizens and
the development and maintenance of green
spaces, as emphasized by both experts and all
respondents. Conversely, the least impactful
factors included the organization of disruptive
occupations and industries, highlighted by cit-
izens and all respondents, while experts prior-
itized the improvement and growth of urban
service per capita as having minimal impact.
These differences reflect the diverse priorities of
each group, particularly the citizens' emphasis
on tangible impacts such as beautification and
environmental organization and the experts' fo-
cus on green space development and environ-
mental sustainability.

Table 5: Descriptive Statistics for Urban Services and Environmental Factors of Urban Functional Structure (Source: Authors)

Urban Services and Environmental Factors Mean (Citizens) | Mean (Experts) | Overall Mean
Impact of beautification performance in urban spaces 4,008 4,280 4,084
Impact of green space development and maintenance 3.995 4.380 4103
Impact of waste collection and segregation in the region 4.003 4.220 4.064
Impact of waterway and stream maintenance and cleanliness 3.927 4333 4,041
Impact of air cleanliness 3.956 4,053 3.983
Impact of urban environmental management 3.846 3.987 3.886
Organization of nuisance trades and industries 3.747 3.993 3.816
Improvement and growth of urban service per capita 3.789 3.967 3.839
Discipline in urban construction and pathways 3.820 3.973 3.863
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Descriptive Analysis of Research Dimensions

This section examines the various dimensions
of the research based on respondents' opinions.
Describing the variables is significant as the re-
search hypothesis tests are derived from the data
and factors of these dimensions. The research
data are on an interval scale. Central tendency
and dispersion indices were used to describe

the research dimensions. Skewness and kurto-
sis indices were employed to assess normality;
an absolute value of skewness and kurtosis less
than 2 indicates a normal distribution of data.
Therefore, it can be stated that the statistical
distribution of all research dimensions is nor-
mal. The maximum data value for all groups is 5.

Table 6: Descriptive Statistics of Influential Dimensions on Improving the Functional Structure of the City from the Perspective
of Experts (Source: Authors)

Citizens 0.Experts Overall Respondents
Dimensions Min | Mean | Skew- | Kurto- |1y | Skew- | Kurto- | || Skew- | Kurto-
ness sis ness sis ness sis
Economic 111 |3.104 | 0.118 -0.838 | 2.00 |4.230 | -0.785 |-0.348 | 1.110 | 3.420 | -0.085 | -1.013
Social-Cultural 1.78 | 3.730 | -0.111 | -0.780 | 1.89 | 3.694 | -0.549 [ -0.604 | 1.778 | 3.720 | -0.223 | -0.723
Physical 1.56 | 3.667 | -0.227 | -0.582 | 2.22 |3.824 | -0.322 | 0.002 | 1556 |3.711 |-0.287 | -0.423
Urban Services | 1.67 | 3.899 | -0.606 | -0.357 | 2.22 | 4.132 [ -0.646 | 0.236 | 1.667 | 3.964 |-0.686 | -0.098
and Environment

Based on the results presented in Table (6)
from three perspectives (citizens, experts, and
all respondents) following results can be men-
tioned.

From the citizens' perspective: The "Urban
Services and Environment" dimension, with an
average of 3.899, has the greatest impact on im-
proving functional urban structure. This is fol-
lowed by the "Socio-Cultural" dimension with
an average of 3.730, and the "Physical" dimen-
sion with an average of 3.667. The "Economic”
dimension, with an average of 3.104, shows the
least impact from the citizens' perspective. Cit-
izens place greater emphasis on tangible and
environmental issues such as green space devel-
opment, waste management, and public trans-
portation. These priorities reflect their practical
and everyday concerns.

From the experts' perspective: The "Econom-
ic" dimension, with an average of 4.230, ranks
highest in impact on improving the functional
urban structure. This is followed by the "Urban
Services and Environment" dimension with an
average of 4.132, the "Physical" dimension with
an average of 3.824, and the "Socio-Cultural” di-

mension with an average of 3.694, which shows
the least impact. This reflects the experts' strate-
gic and specialized approach to urban manage-
ment.

From the overall respondents’ perspective:
The "Urban Services and Environment" dimen-
sion, with an average of 3.964, has the highest
impact, followed by the "Economic" dimension
(3.420), the "Socio-Cultural" dimension (3.720),
and the "Physical" dimension (3.711).

The overall results indicate that urban ser-
vices and environmental factors (such as clean-
liness, public transportation, and green spaces)
have a significant impact, although the impor-
tance of the economic factor cannot be over-
looked.

Proposing a Suitable Urban Development Pattern

To propose a suitable urban development
pattern, second-order confirmatory factor anal-
ysis (CFA) was employed using Amos software.
Data normality was confirmed by examining
the skewness (distribution symmetry) and kur-
tosis (distribution peak) indices. If the absolute
values of skewness and kurtosis are less than 2,
the data is considered normal. According to Ta-
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ble (7), all items fall within the range of -2 to 2,
indicating the normality of the distribution.
Construct validity was evaluated through
confirmatory factor analysis, and all items had
significant factor loadings (p-value < 0.05). The

fitted model demonstrates that factor loadings
for all items are significant at a 95% confidence
level. Therefore, no items need to be removed.
These findings indicate the stability of the mod-
el and the accuracy of the measurement factors.

Table 7: Results of Confirmatory Factor Analysis of the Citizens-Experts Questionnaire (Source: Authors)

Citizens Experts
Dimen- | Question Stan- Stan-
sion e Skewness | Kurtosis | dardized | T-Statistic | Skewness | Kurtosis | dardized | T-Statistic
Loading Loading
ecl -0.244 -0.491 0.689 14.562 -1.486 15 0.837 12.125
ec2 -0.178 -0.723 0.695 14.721 -1.23 1.257 0.802 11.399
ec3 0.097 -0.842 0.763 16.472 -0.951 0.061 0.584 7.58
ecd 0.016 -0.901 0.873 19.862 -1.296 0.714 0.838 12.154
Economic ec5 0.098 -0.844 0.835 18.666 -1.006 -0.004 0.875 12.961
ec6 0.012 -0.929 0.852 19.192 -1.138 0.259 0.933 14.313
ec’ 0.169 -0.891 0.866 19.551 -0.823 -0.392 0.843 12.259
ec8 0.146 -1.096 0.861 23.717 -0.747 -0.13 0.721 13.271
ec9 0.201 -1.082 0.793 -—- -0.955 -0.059 0.810 -—-
s1 0.207 -0.967 0.678 13.829 -0.411 -0.275 0.752 9.820
s2 -0.131 -0.585 0.763 16.020 -0.909 0.369 0.687 8.783
s3 -0.378 -0.594 0.783 16.432 -0.641 0.122 0.696 8.947
So- s4 -0.681 -0.131 0.807 17163 -0.888 0.74 0.671 8.559
cial-Cul- s5 -0.112 -0.915 0.821 17.536 -0.445 -0.29 0.608 7.628
tural s6 -0.514 -0.627 0.812 17.203 -0.636 -0.541 0.894 12.217
s7 -0.508 -0.315 0.608 12.287 -0.543 0.214 0.563 5.639
s8 -0.584 -0.314 0.742 20.217 -0.394 -0.864 0.798 10.586
s9 -0.430 -0.633 0.778 -—- -0.467 -0.933 0.785 -—-
pl -0.491 -0.126 0.832 19.685 -0.831 0.668 0.789 10.014
p2 -0.394 -0.269 0.856 20.610 -0.643 0.088 0.786 9.963
p3 -0.216 -0.776 0.861 20.784 -0.806 0.274 0.716 8.958
p4 -0.118 -0.827 0.896 22.214 -0.389 -0.692 0.687 8.542
Physical p5 -0.014 -0.656 0.824 19.408 0.062 -0.514 0.595 7.272
p6 -0.174 -0.580 0.736 16.559 -0.369 0.399 0.578 7.052
p7 -0.460 -0.165 0.594 12.513 -0.518 -0.054 0.573 6.983
p8 -0.293 -0.849 0.716 15.940 -0.400 -0.318 0.715 8.938
P9 -0.305 -0.849 0.819 -—- 0.344 -0.917 0.768 -
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m1 -0.791 0.084 0.759 15546 | -0466 | -0.946 0.751 7.471
m2 -0.856 0103 0.773 15904 | -0378 | -0683 0.856 8.169
m3 0564 | -0494 | 0798 16471 | -0735 | -0109 0.720 7212
Urban m4 0687 | -0.055 0.821 17.007 1134 0.765 0.853 8.151
;?’El;\e; m5 0776 | -0120 0.869 18295 | -0.886 0.259 0.545 5.808
onment m6 0463 | -0343 0.872 18376 | -0.826 0.737 0.702 7113
m7 0405 | -0.428 0754 | 15405 | -0739 | -0.053 0.664 6.819
m8 0618 | -0.001 0.786 24168 | -0336 | -0710 0.532 7.945

m9 -0.571 -0.461 0.761 0252 | -1200 0.616

Results of Second-Order Factor Analysis of the
Ideal Urban Development Pattern

The regression coefficients estimated for the
second-order latent variables (urban functional
structure), along with their significance levels
and other statistical indices, are presented in
Table (8). Additionally, for all regression coef-
ficients, the significance level is less than 0.05.
Therefore, all coefficients are significant at a 95%
confidence level, and all indices fall within the

desirable range. This confirms the suitability of
the measurement model in fitting the collect-
ed data. As a result, from the perspective of all
respondents, the "Urban Services and Environ-
ment" dimension will have the highest priority,
followed by the "Socio-Cultural” dimension in
second, the "Physical" dimension in third, and
the "Economic” dimension in fourth in terms of
their impact on improving the functional struc-
ture of urban areas.

Table 8: Results of Second-Order Factor Analysis of the Ideal Urban Development Pattern from the Citizens-Experts Perspec-
tive( Source: Authors)

. . Unstan- Significance
First-Order Latent Standardized . Standard Error L
Respondents . . dardized T-Statistic Level (p-val-
Variable Coefficient . (SE)
Coefficient ue)
Urban Services and
. 0.863 1.358 0.070 19.416 0.000
Environment
Citizens Social-Cultural 0.792 0.967 0.058 16.621 0.000
Physical 0.547 0.796 0.076 10.467 0.000
Economic 0.448 1 -—- -— -—-
Urban Services and
. 0.829 1.882 0.146 12.887 0.000
Environment
Experts Social-Cultural 0.363 0.592 0.123 4813 0.000
Physical 0.739 0.987 0.083 11.904 0.000
Economic 0.875 1 -— -— -—
Urban Services and
. 0.819 1.257 0.068 18.611 0.000
Environment
Combined Social-Cultural 0.779 0.898 0.051 17.675 0.000
Physical 0.565 0.697 0.080 8.754 0.000
0.424 1 -— -— -—
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Evaluation of Model Fit Dimensions

The model fit dimensions, along with their de-
sirable values, are presented in Table (9) from
the perspective of citizens and experts. Accord-
ing to both groups, these indices indicate an
adequate fit of the measurement model and

confirm the significance of the factor loadings of
each observed variable to its corresponding la-
tent variable. Therefore, the appropriateness of
the measurement model in fitting the collected
data is confirmed.

Table 9: Model Fit Indices of the Ideal Urban Development Model from the Perspective of Citizens-Experts and All Respon-
dents (Source: Authors)

Test Name Description Acceptable Values | Citizens Experts Combined
RMSEA Root Mean Square Error of Approximation Less than 0.10 0.071 0.084 0.060
GFI Goodness of Fit Index (Adjusted) Greater than 0.90 0.916 0.944 0.940
RMR Root Mean Square Residual Less than 0.10 0.075 0.085 0.073
NFI Normed Fit Index Greater than 0.90 0.920 0.905 0.917
CFI Comparative Fit Index Greater than 0.90 0.924 0.937 0.943
y2/df Relative Chi-Square Less than 3 2.962 2.054 2.925
df =574 df =182 df =684
y2=1700.2 | y2=1182.9 | y2=1684.889

Finally, based on the presented results and con-

izens, experts, and all respondents is illustrated

ducted analyses, the suitable model for ideal in (Fig. 2).
urban development from the perspective of cit-
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Figure 2: Ideal Urban Development Pattern for District 9 of Isfahan City (Source: Authors)
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CONCLUSION AND RESULTS

This study seeks to formulate an effective pat-
tern for enhancing the functional framework of
District 9 in Isfahan by integrating economic,
socio-cultural, physical, urban service, and envi-
ronmental considerations. Drawing on insights
from both citizens and experts, the research
evaluates the district’s existing conditions. To
this end, data were gathered through question-
naires employing a Likert scale, with subse-
quent analysis conducted using SPSS and Amos
software.

Based on the analysis of economic, so-
cial-cultural, structural, and urban service and
environmental dimensions in District 9 of Isfa-
han City, it was found that each of these dimen-
sions is assessed differently from the perspec-
tives of citizens and experts. From the experts’
viewpoint, economic dimensions have the most
significant impact on improving the functional
structure of urban areas, while citizens attribute
less importance to them and emphasize daily
needs such as access to shopping centers. In the
social and cultural domain, citizen participation,
safety, and the observance of rights are highly
valued, while attention to special services for
the disabled is less emphasized. Structurally, en-
hancing public transportation and the quality of
construction are prioritized, but the lack of pub-
lic parking is identified as a significant weak-
ness by both citizens and experts. Finally, urban
services and environmental concerns, especially
the development of green spaces and environ-
mental beautification, have the most impact on
improving quality of life from the perspective of
all respondents. Data analysis using confirma-
tory factor analysis (CFA) indicates that all vari-
ables are highly significant, with urban services
and the environment ranked first, social-cultur-
al aspects second, structural aspects third, and
economic aspects last in terms of their influ-
ence on improving the functional structure of
urban areas. These findings suggest that the de-
velopment of District 9 in Isfahan should focus
on balancing immediate and long-term needs,
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combining the citizens’ emphasis on daily issues
with the experts’ strategic planning perspective.
Based on the findings and analysis of the vari-
ous factors explored in this study, practical solu-
tions are proposed to enhance the conditions
of District 9 in Isfahan. The implementation of
these solutions has the potential to strengthen
the city’s functional framework and provide a
pattern for urban development within this area.
Collaboration among the municipality, the pri-
vate sector, and citizens emerges as a pivotal
factor in driving positive transformations across
the four primary dimensions of this research—
namely, economic, socio-cultural, structural,
and urban services and environmental aspects.
Such cooperation not only fosters improvements
in these domains but also enhances community
cohesion and a sense of belonging. Accordingly,
tailored solutions addressing each of these fac-
tors are put forward to lay the groundwork for
sustainable and balanced development in the
region.

In the economic dimension, emphasis is
placed on fostering the growth of small and
local businesses through the provision of facil-
ities and incentives for home-based enterprises
and local ventures. This approach can generate
new employment opportunities while reduc-
ing transportation-related costs. Additionally,
bolstering commercial and economic infra-
structure, such as supporting the development
of neighborhood-level markets and small shop-
ping centers, facilitates citizens’ access to essen-
tial goods and services. Furthermore, leveraging
the district’s cultural attractions, the establish-
ment of necessary infrastructure to attract do-
mestic and foreign investors—particularly in the
cultural and tourism sectors—can invigorate the
local economy and maximize the utilization of
existing potential.

From a socio-cultural perspective, the ex-
pansion of cultural and recreational spaces,
such as the construction of cultural centers, li-
braries, and sports facilities, is recommended
as a means to enhance social interactions and



Spatial-Functional Urban Growth in Isfahan’s District 9

mitigate social challenges at the neighborhood
level. Organizing cultural and artistic programs,
including local festivals and events, can elevate
the district’s cultural identity and strengthen so-
cial bonds among residents. Moreover, the im-
plementation of educational initiatives focusing
on topics such as environmental awareness, sus-
tainable development, and social engagement—
particularly targeting the youth—can raise pub-
lic consciousness and encourage greater citizen
participation in the region’s development.

In terms of the structural dimension, enhanc-
ing public transportation infrastructure through
the expansion and improvement of bus stations
and related facilities, while adhering to prin-
ciples of accessibility and sustainability, rep-
resents a key step toward increasing public tran-
sit usage and reducing air pollution. Upgrading
urban infrastructure, including the renovation
of sidewalks, streets, and public spaces—espe-
cially in high-traffic zones—enhances safety
and convenience for residents’ mobility. Addi-
tionally, the creation of open and green spaces
in densely populated areas, achieved by allocat-
ing land for parks, can significantly improve the
quality of life for inhabitants and contribute to a
balanced integration of urban development and
human needs.

Finally, within the domain of urban services
and the environment, the expansion and en-
hancement of parks and green spaces—particu-
larly in densely populated neighborhoods with
limited access—are proposed to increase per
capita green space. Improving waste manage-
ment through educational programs and cul-
tural campaigns on waste separation, resource
efficiency, and recycling, coupled with the intro-
duction of a smart waste management system,
can contribute to environmental preservation
in the district. Furthermore, establishing opti-
mal infrastructure for renewable energy, such as
installing solar systems in public buildings and
incentivizing their adoption in residential struc-
tures, offers a viable strategy for reducing en-
vironmental pollution. Alongside these efforts,

the development of smart urban services, such
as technology-equipped bus stations for im-
proved traffic management, can enhance the ef-
ficiency of urban services and elevate the overall
experience for residents.
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