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ABSTRACT

This study aims to provide a comprehensive assessment and strategic planning
framework for the social-economic resilience of counties in Tehran Province, using the
DPSIR analytical framework. The main objective is to identify the current conditions,
analyze regional inequalities, and propose practical strategies to enhance resilience
across the province.

The research adopts a mixed quantitative—qualitative methodology and evaluates
resilience across fourteen key dimensions, including health and social welfare, human
capital, sustainable economy, infrastructure, environment, and food security. Data were
collected from official sources, normalized using the Z-value method, and indicator
weights were determined through the Analytic Hierarchy Process based on expert
Judgment.

The findings reveal significant spatial inequalities among the counties. Tehran
County, with a resilience score of 10.45, along with Firuzkuh (7.39) and Rey (5.91),
ranks at the top, while Pishva (0.44) and Varamin (0.71) are in the most disadvantaged
positions. This distribution confirms a clear center—periphery pattern and a north—south
divide in access to infrastructure,  services, and human  capital.
DPSIR analysis indicates that macro-level drivers such as population growth and
economic policies have intensified pressures on employment, housing, and public
services. These pressures have weakened resilience and led to adverse impacts,
including  declining quality of life and increasing social inequality.
Finally, the study emphasizes the need for region-specific strategic responses, including
immediate investment in health and educational infrastructure in deprived counties, the
development of sustainable and diversified employment in densely populated areas, and
a focus on knowledge-based economy and sustainable tourism in more developed
regions...
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Extended Abstract

1. Introduction

n recent decades, the accelerating pace of urbanization and the increasing complexity of

spatial systems have confronted urban and regional planning with multiple structural
challenges. Traditional planning approaches, which were based on linear and reductionist
predictions, are no longer effective in dealing with modern uncertainties, multiple crises,
and sudden shocks. This inadequacy has led to a paradigm shift in development theories,
moving from a mere focus on static sustainability to a more dynamic concept known as
resilience. In the context of socio-economic systems, resilience is defined as a dynamic
process consisting of the capacities for absorption, adaptation, and transformation.

The metropolitan region and province of Tehran, as the political, economic, and
demographic heart of Iran, is a prominent example of structured spatial imbalances. The
central-oriented development pattern over the past decades has led to severe polarization
and an exclusive accumulation of capital, specialized services, and physical infrastructure in
the central core (Tehran County). This intense polarization has imposed a massive
demographic burden on the southern and western peripheral counties (such as Eslamshahr,
Baharestan, Shahriar, and Malard), without a proportional development of their vital, health,
and social infrastructures. Consequently, the metropolitan periphery has turned into a buffer
for the economic and demographic shocks of the center, making it highly susceptible to
fragility and a decline in socio-economic resilience. The main objective of this study is to
evaluate and spatially analyze the socio-economic resilience across the 16 counties of
Tehran Province using a systemic and causal approach to identify the root causes of regional
inequality.

2 .Methodology

To overcome the descriptive nature of previous regional studies and accurately measure
resilience, this research adopted a quantitative-structural approach embedded within the
Driver-Pressure-State-Impact-Response (DPSIR) causal framework. The study area
encompasses all 16 counties of Tehran Province. The assessment framework was structured
around four main dimensions: 1) Health and Social Welfare, 2) Social and Human Capital,
3) Sustainable and Competitive Economy, and 4) Infrastructure and Physical Capital.

The methodological pipeline was executed in several rigorous steps. First, the Analytic
Hierarchy Process (AHP) was utilized to determine the relative weights of the resilience
indicators. A panel of 20 spatial planning and urban management experts participated in the
pairwise comparisons. The reliability of the experts' consensus was confirmed by an optimal
Inconsistency Ratio (CR) of 0.064. Second, secondary objective data for all 16 counties
(extracted from official Statistical Yearbooks) were standardized using the Z-Score
normalization technique to eliminate dimensional anomalies between cost and benefit
criteria. Third, the Technique for Order of Preference by Similarity to Ideal Solution

(TOPSIS) was applied to calculate the final resilience scores and rank the counties. To
address the reviewers' critiques regarding the lack of empirical spatial and causal testing,
two advanced analytical methods were employed: K-means clustering algorithm was used
to scientifically categorize the counties into distinct spatial typologies, moving beyond
visual mapping to statistical spatial pattern recognition. Furthermore, Structural Equation
Modeling, specifically Path Analysis, was conducted to empirically test and prove the
underlying causal relationships between the components of the DPSIR model, verifying how
macroeconomic drivers translate into spatial pressures and local impacts.

3 .Results and Discussion
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The findings from the TOPSIS model revealed a profound and structured spatial gap in the

resilience of Tehran Province. The central metropolis of Tehran ranked highest with a
remarkable score of 10.45. However, this superiority is not indicative of an all-
encompassing sustainability, but rather an absolute monopoly over physical infrastructure
and health services. Conversely, a highly vulnerable peripheral belt has formed in the
southern, western, and eastern margins. Counties such as Qarchak (-5.83), Baharestan (-
5.70), and Pakdasht (-4.34) recorded disastrous negative scores, indicating a systemic
collapse in their socio-economic structures. These counties have acted as shock absorbers
for the capital's population overflow, yet their healthcare networks and job markets have
severely lagged behind their demographic explosion.

The K-means clustering algorithm successfully categorized the 16 counties into four
distinct clusters, statistically validating the Core-Periphery spatial pattern. The results
demonstrated that wealth accumulation and industrial investments are predominantly
concentrated in the Tehran-Ray axis, leaving the western edges marginalized. An interesting
paradox was observed in suburban counties like Qods; despite having the highest score in
human and social capital (1.26), it exhibited one of the worst economic performances (-
2.14). This paradox indicates that human capacities in peripheral areas are wasted due to a
lack of local investment and poor business environments, reducing them to mere cheap labor
forces commuting to the center. Crucially, the Path Analysis validated the causal

assumptions of the DPSIR framework. The statistical path coefficients proved that
centralized development policies (Drivers) directly exacerbate infrastructural deficits
(Pressures) in the suburbs. For instance, the path coefficient demonstrated a strong direct
impact (0.79) of infrastructure on public health and welfare (State/Impact), empirically
proving that the spatial fragility of the periphery is a direct consequence of uneven capital
distribution rather than a mere geographic coincidence.

4 .Conclusion and Policy Implications

The inequality of resilience in Tehran Province is not a natural geographic variance but a
manufactured product of a polarized political economy. The survival and high resilience
score of the central core have been achieved at the cost of depleting the resources and
capacities of the peripheral regions. Continuing this linear trend will not only deepen the
social, physical, and livelihood crises of suburban residents but will ultimately threaten the
seemingly robust resilience of Tehran itself through negative spillover effects such as heavy
commuting traffic, pollution, and severe pressure on central infrastructures. To enhance

regional resilience, policy responses (the 'R' in DPSIR) must shift from generic
industrialization to targeted, localized interventions. Strategic recommendations include: 1)
Urgent allocation of governmental budgets to develop health infrastructures and reference
hospitals in the critical belt (Baharestan and Qarchak) to reduce dependency on the center.
2) Implementing social balancing policies in industrial hubs like Ray and Pakdasht, where
industrial pollution taxes should be directly reinvested into local educational and cultural
facilities. 3) Fostering the local economy in dormitory towns (such as Qods and Malard) by
establishing innovation zones and supporting small and medium-sized enterprises (SMEs)
to transform these areas from mere labor reservoirs into self-sustaining, resilient
communities.
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