A‘A Tarbiyat Modares
‘ ' University

The Journal of Spatial Planning

& Geomatics

Vol 30, Num 2, Summer 2026

Research Paper

Assessing the Economic and Infrastructural Homogeneity of Iran’s

Nine Spatial Planning Regions Using Cluster Analysis

Arezoo Haghshenas!, Naser SoltaniZ, Ali Akbar Taghilou®*

1. Master's Student in Spatial Planning - Department of Geography - Urmia Un. arsity - Urmia - Iran
2. Associate Professor, Department of Geography - Urmia University - Urmia - Iran
3. Professor, Department of Geography - Urmia University - Urmia - Iran

Keywords:

ABSTRACT

spatial homogeneity implies that the studied cha, . eristics across all points within a
planned region exhibit similar behavior _, u tribution, minimizing intra-regional
differences relative to inter-regional ones. Fai' re to adhere to this principle can lead
to statistical aggregation errors, which= suificantly reduce the accuracy of forecasts
and the interpretation of spatial pattern: - ie objective of this research is to evaluate
the spatial homogeneity of t.. nine land-use planning regions based on various
economic and infrastructurc’ indic:tors. The study employs a descriptive-analytical
and comparative methodology. . ta collection was conducted through documentary
and library research (usine officic lata from the Statistical Center of Iran for the year
2022/1401 and annual provii wal economic reports). Statistical methods and the
Cluster Analysis ma e’ in SPS were used for data analysis. The results indicated that
the relationship betweer.r nning regions and development clusters is not always
synchronous. While hiol structural homogeneity and coherence were observed in
some regions (. =h as /. gions 2 and 3), relative spatial heterogeneity exists in others
(particularly Regio..” , 6, 7, and 9); to the extent that neighboring provinces within a
single planning v=~ion fall into completely different clusters in terms of development
level and economic ¢ aracteristics.
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Extended Abstract
Introduction
The rational delineation of geographical territories /s a fundamental prerequisite for

informed decision-making in domains such as ‘sp: °l planning, welfare service
organization, and economic assessment. The mechanism 0. 'and-use planning (Spatial
Planning) transforms complex, intertwined, and dispersed. spaces into controllable and
manageable boundaries; however, the efficacy of this' =o' =ss is contingent upon the
formation of spatially homogeneous expanses. This/ jtudy aims to evaluate the
homogeneity of Iran’s nine spatial planning regions through four primary dimensions: 1)
Physical Dimension, which elucidates physical inory ‘ology and territorial capacities by
leveraging indices of population density, mines’ potential, and road networks; 2)
Transport Dimension, which assesses the dyi .. 3m and connectivity of regions through
freight throughput indices; 3) Financial Dimen.” .1, which reveals the economic resilience
of regions by examining industrial inc. »e surpluses and the volume of banking facilities;
and 4) Capital and Production Dii..ensiorn, which measures the economic maturity and
productive capacity of each region via wuu icators such as productivity, investment surplus,
industrial employment, and valur-adde

Methodology
This research adopts a descripv= analytical and comparative methodological approach.
The primary objectie is to v yze and compare the homogeneity or heterogeneity of

Iran’s nine spatial pi. ning’ egions based on diverse indicators. Data collection is
conducted through documc.iary and library-based methods, utilizing official statistics
from the Statistical Cer.._2 of Iran (SCIs) for the year 2022, annual economic reports of
provinces and regions, and 1 'evant academic literature for comparative analysis. Initially,
the socio-economic development indicators of the study regions are collected and
subsequently normalized using the Z-score method. Following normalization, the K-
means clustering algorithm is employed to categorize regions based on their development
levels. Subsequently, the provinces within each region are examined for internal
homogeneity to determine whether they exhibit structural alignment or significant
divergence regarding the analyzed indicators.

Results and Discussion

Following the cluster analysis, the mean values of the thirteen variables were extracted
for each cluster to identify their distinguishing characteristics. The results indicate
significant disparities in performance across the clusters. First, High-Performance
Clusters: Cluster 6 (mean = 2.47) and Cluster 2 (mean = 2.34) exhibit the highest values
across all clusters, representing groups with the greatest intensity of these specific
characteristics. Second, Moderate-Performance Clusters: Clusters 1, 7, 9, and 8, with
means ranging from 0.99 to 1.28, represent the intermediate tier of the studied sample.
Third, Low-Performance Clusters: Clusters 3, 4, and 5, with means 0f 0.59, 0.49, and 0.73
respectively, demonstrate the lowest performance levels, with Cluster 4 (mean = 0.49)
identified as the cluster with the minimum level of these characteristics.

A comparative analysis between the clusters and the spatial planning regions reveals
two distinct patterns: homogeneity and heterogeneity. The Spatial Homogeneity Pattern
is exemplified by Cluster 3, which emerges as one of the most cohesive clusters. This
cluster constitutes a developmental block encompassing Regions 3, 2, 4, 7, and 8§,
suggesting that the analyzed variables place central provinces (e.g., Isfahan/Tehran) on a
similar structural level with provinces such as Khorasan and Hamadan. Additionally,
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Cluster 9, which integrates Northwest provinces (Region 1) and certain border provinces
(Region 7), indicates a spatial alignment of characteristics between borderlands and the
Northwest.

Conclusion

This study analyzed the data of Iran’s 31 provinces to investigate the congruence between
spatial planning divisions and developmental patterns( ciu stering). The findings reveal
that the relationship between administrative spaw. 'regic > and developmental clusters is
not consistently aligned. While high structural homog ™ ity and cohesion were observed
in certain areas (such as Regions 2 and 3), profo. ..u shatial heterogeneity prevails in others
(particularly Regions 4, 6, 7, and 9). In these/ .eterogeneous regions, neighboring
provinces within the same spatial planning 2=~ fall into entirely different developmental

clusters in terms of development levels and ¢2< omic attributes..
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  C r a m e   r ′ s V = 0 . 507 , p = 0 . 481


    H 0


    𝜒 2 = 81 . 461 , d f = 64 , p = 0 . 069
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