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Rapid urbanization in Iran has increased the demand for educational services, leading to the
expansion of non-governmental (private) schools. Although these schools were initially
established to address shortages in public educational resources and to encourage private sector
participation, in practice they have often intensified socio-spatial inequalities. This study examines
the spatial distribution of non-governmental schools in Zanjan City from a spatial justice
perspective.The research employs a descriptive—analytical approach based on documentary and
field data. The statistical population consists of 57 active non-governmental schools operating
within the educational districts of Zanjan during the 2021 academic year, all of which were
analyzed. Spatial analyses were conducted using Geographic Information Systems (GIS) and
spatial statistical methods, including the Nearest Neighbor Index, Global Moran’s I, hot and cold
spot analysis, kernel density estimation, standard deviation ellipse, mean center, and
geographically weighted regression (GWR). The results reveal a clustered spatial pattern of non-
governmental schools, with a Nearest Neighbor Index of 0.71. These schools are predominantly
concentrated in the central and northern neighborhoods of the city—such as Kuyi Nasr,
Karmandan, Andisheh, and Vahidiyeh—which have relatively favorable socio-economic
conditions. In contrast, western and disadvantaged neighborhoods are almost entirely devoid of
such schools.Service coverage analysis indicates that non-governmental primary schools cover
only 57% of the city’s area, while secondary schools cover approximately 81%, leaving densely
populated yet deprived areas underserved. Although a significant relationship between the number
of schools and the school-age population exists in some neighborhoods, the overall distribution
does not correspond well to demographic needs. Overall, the spatial distribution of non-
governmental schools in Zanjan does not align with the principles of spatial justice and is largely
driven by economic and profit-oriented considerations. This pattern undermines equitable access
to quality education and exacerbates socio-economic disparities.
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Extended Abstract

Introduction

Rapid urbanization in Iranian cities over
recent decades has fundamentally reshaped the
demand for urban services, particularly
educational facilities. Education, as a core
component of human capital development and
social equity, plays a decisive role in reducing
social disparities and enhancing urban
sustainability. In response to increasing
population growth and financial constraints
within the public education system, non-
governmental  (private)  schools  were
introduced in Iran to complement state-
provided educational services, encourage
private sector participation, and improve
educational quality. However, despite their
original objectives, the unregulated expansion
of non-governmental schools has often led to
unequal spatial distribution and intensified
socio-spatial inequalities within cities.

From the perspective of spatial justice,
equitable access to educational services
requires that schools be distributed in
accordance with population needs, spatial
accessibility, and levels of socio-economic
deprivation. Spatial justice emphasizes that no
neighborhood should be systematically
privileged or marginalized in access to
essential urban services due to its geographic
location. In practice, however, market-driven
mechanisms, land value dynamics, and profit-
oriented decision-making have strongly
influenced the location of non-governmental
schools, resulting in their concentration in
affluent neighborhoods and relative absence in
deprived areas.

Zanjan City, as a medium-sized Iranian city
experiencing steady urban growth, provides a
representative case for examining these
dynamics. Observations suggest that non-
governmental schools are unevenly distributed
across the city, raising critical questions
regarding their alignment with principles of
spatial justice. Accordingly, this study aims to
analyze the spatial distribution pattern of non-
governmental schools in Zanjan City and to
evaluate whether their location corresponds
with the distribution of the school-age
population and the requirements of socially
disadvantaged neighborhoods. The central

research questions address whether the spatial
pattern of these schools follows demographic
needs and whether their distribution can be
considered socially and spatially just.

Methodology

This research adopts an applied, descriptive—
analytical approach grounded in spatial justice
theory. Data were collected through a
combination of documentary sources, official
statistics from the Zanjan Education
Department, and field surveys conducted
during the 2021 academic year. The statistical
population consists of all active non-
governmental primary and secondary schools
located within Educational Districts 1 and 2 of
Zanjan City. Due to the limited size of the
population, a census approach was employed,
resulting in the analysis of 57 schools,
including those that were temporarily inactive
or uncooperative during field investigations,
which were still considered in overall spatial
analyses.

Spatial data were processed and analyzed
using Geographic Information Systems (GIS)
and a range of spatial statistical techniques.
These included the Nearest Neighbor Index to
identify the overall spatial pattern, Global
Moran’s I to assess spatial autocorrelation, hot
and cold spot analysis to detect significant
clusters, kernel density estimation to examine
concentration intensity, mean center and
standard deviation ellipse to evaluate
directional  trends, service area and
accessibility analysis to assess spatial
coverage, and geographically weighted
regression (GWR) to explore the relationship
between school distribution and the school-age
population.

The analytical framework emphasizes spatial
justice by comparing the spatial distribution of
non-governmental schools with demographic
indicators, neighborhood socio-economic
characteristics, and accessibility thresholds.
This approach enables an integrated evaluation
of whether educational services are equitably
distributed or disproportionately concentrated
in specific parts of the city.

Results and discussion

The results reveal that the spatial distribution
of non-governmental schools in Zanjan City
follows a distinctly clustered pattern. The
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Nearest Neighbor Index value of 0.71 confirms
significant spatial concentration rather than
random or uniform distribution. Global
Moran’s 1 further supports the presence of
positive spatial autocorrelation, indicating that
schools tend to be located near one another in
specific urban zones.

Kernel density and hot spot analyses
demonstrate that the highest concentration of
non-governmental schools is located in the
central and northern neighborhoods of Zanjan,
including areas such as Kuyi Nasr,
Karmandan, Andisheh, and Vahidiyeh. These
neighborhoods are characterized by relatively
favorable socio-economic conditions, higher
land values, better infrastructure, and stronger
transportation  connectivity. In contrast,
western and peripheral neighborhoods—many
of which exhibit higher population density,
lower household income, and greater social
vulnerability—are almost entirely devoid of
non-governmental schools.

Service coverage analysis reveals substantial
inequalities in spatial accessibility. Non-
governmental primary schools cover only
about 57% of the city’s area, while secondary
schools cover approximately 81%. As a result,
large portions of densely populated but
deprived neighborhoods remain outside
reasonable access distances.  Although
geographically weighted regression indicates a
statistically significant relationship between
the number of schools and the school-age
population in some neighborhoods, this
relationship is inconsistent across the city. In
many cases, areas with high concentrations of
school-age children lack corresponding
educational facilities, while low-density
affluent areas are overserved.

These findings indicate that economic
considerations and profitability, rather than
demographic demand or social equity, play a
dominant role in determining the location of
non-governmental schools. Consequently, the
existing spatial pattern undermines the
principles of spatial justice and contributes to
the reproduction of socio-spatial inequalities in
access to quality education.

Conclusion

This study demonstrates that the spatial
distribution of non-governmental schools in
Zanjan City is highly uneven and inconsistent

with the principles of spatial justice. The
concentration of schools in affluent central and
northern neighborhoods, coupled with their
absence in deprived western areas, reflects a
market-oriented and profit-driven location
logic rather than a needs-based planning
approach. As a result, equal access to quality
education is compromised, and existing socio-
economic disparities are reinforced.

To address these imbalances, it is essential to
integrate  spatial  justice criteria into
educational planning and policy-making.
Future location  decisions for  non-
governmental schools should be guided by
indicators such as the distribution of the
school-age population, levels of deprivation,
and service deficits. Targeted incentives,
regulatory interventions, and compensatory
planning strategies can encourage the
establishment of schools in underserved
neighborhoods. By aligning educational
service provision with principles of spatial
justice, urban planners and policymakers can
promote  more  equitable  educational
opportunities and contribute to sustainable and
inclusive urban development in Zanjan City.
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Nearest Neighbor Ratio: 0/716662 Significance Level Critical Value

z-score: -3/636154 (pvalos) (z-scare)
0.01 gmm <-2.58

p-value: 0/000277 0.05 B3 -2.58--1.96
010 [ -1.96--1.65

- [ -1.65-1.65
010 3 1.65-1.96
0.05 [EE 1.96-2.58
0.01 EE >2.58
D — | (Random) —

Significant

Significant

©
>

R

Clustered Random Dispersed

Given the z-score of -3.63615409521, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.
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Moran's Index: 0/413691 Significance Level Critical Value
z-score: 2/209557 B (p-valva) (z-score)
001 mm <-2.58
p-value: 0/027136 005 [EE -2.58--1.96
010 [=J -1.96--1.65
— 3 -1.65-165
010 [ 1.65-1.96
0.05 @W 1.96-2.58
001 B >258
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Significant Significant

-
1

Dispersed Random Clustered

Given the z-score of 2.20955728825, there is a less than 5% likelihood that this clustered
pattern could be the result of random chance.
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