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important challenges of regional development in Iran, carrying wide-ranging consequences
in social, economic, spatial, and environmental dimensions. The intensification of these
inequalities, particularly in less-developed provinces with environmental constraints, has
led to increased rural-urban migration, reduced sustainability of rural settlements, and a
growing concentration of population and services in urban centers. In this context, the
present study was conducted with the aim of a comprehensive analysis of the factors
affecting urban—rural settlement system inequalities in Chaharmahal and Bakhtiari
Province and the presentation of an explanatory model for achieving balanced regional
development.

Method: In terms of nature, the research is descriptive—analytical, and in terms of
methodology, it is based on a mixed quantitative—qualitative approach. The statistical
population included urban and rural residents of the province and experts in the field of
regional planning and development. The sample size of residents was determined as
384individuals based on Cochran’s formula, and the expert sample consisted of
20individuals selected purposively. Data were collected using a researcher-made
questionnaire, semi-structured interviews, and spatial data. Inferential statistical tests (t-
test, ANOVA, and regression), spatial analyses based on Geographic Information Systems
(GIS), the Delphi technique, and the MICMAC structural analysis method were employed
for data analysis.

Results: The results indicated that outward migration in rural areas (22.3 persons) was
significantly higher than in urban areas (12.5 persons) (p < 0.001). Urban per capita
income (12.3 million Toman) was significantly higher than that in rural areas (7.4 million
Toman), and access to infrastructure in cities (3.10) was significantly better than in villages
(2.20). MICMAC analysis identified three key drivers—water scarcity and climate change,
lack of economic infrastructure, and policy inefficiency—as the main triggers of
inequality. The Delphi technique, with a mean consensus score of 4.8 for extensive
migration and 4.9 for water scarcity, confirmed the importance of these factors.
Conclusion: Settlement system inequalities in Chaharmahal and Bakhtiari Province result
from the interplay of socio-demographic, economic, and environmental factors. The
proposed model suggests that rural infrastructure investment, optimal water resource
management, and the improvement of development policies can reduce inequalities and
promote balanced regional development.
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Introduction

Urban—rural settlement system inequalities constitute a major challenge in regional
development in Iran, with profound socio-economic and spatial consequences. Such
disparities are manifested in unequal access to infrastructure, public services, economic
opportunities, and quality of life, often accelerating one-way migration from rural to urban
areas and disrupting the national settlement balance. In Iran, the urbanization rate has grown
from 61% in 2006 to over 75% in 2021, partly driven by economic and social factors and
exacerbated by environmental issues such as water scarcity, recurrent droughts, and climate
change.

Chaharmahal and Bakhtiari Province exemplifies these issues by combining mountainous
geography, diverse demographics, and a heavy reliance on natural resources. Declining rural
population growth (-2.11%) and the concentration of over 60% of inhabitants in urban areas
reflect significant inequality. Recognizing the complexity of the problem, the present study
adopts an innovative GIS-MICMAC approach to simultaneously identify spatially critical
locations and structurally influential drivers shaping settlement inequalities.

The study addresses three key questions:

- Which social, economic, and environmental factors most significantly affect settlement
inequalities?

- How do these factors interact to form causal networks?

- What strategies can effectively reduce inequalities and support balanced regional
development?

Method
This applied—developmental study uses a descriptive—analytical approach. First, a detailed

review of scientific literature and official reports was conducted to identify socio-economic,
demographic, and environmental indicators influencing urban—rural settlement inequality.
These indicators were grouped into three main categories—social-demographic, economic,
and environmental—each containing sub-criteria such as migration rates, per capita income,
infrastructure access, water scarcity, and policy efficiency.

The MICMAC method was employed to analyze the structural influences and
dependencies among the indicators. Expert judgment was collected through a three-round
Delphi process, and pairwise comparisons were used to determine the driving and dependent
factors.

In parallel, GIS spatial analysis was applied to map the distribution of inequality
indicators. A set of spatial data layers—covering demographics, infrastructure, and
environmental conditions—was standardized and classified through raster-based processing.
These layers were integrated with the MICMAC results to produce inequality maps
highlighting critical zones and key structural drivers.

This step-by-step combination of structural and spatial analysis provides a replicable
framework for identifying both where inequalities occur and why they persist.
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Results

The analysis revealed pronounced spatial disparities in settlement inequality across
Chaharmahal and Bakhtiari Province. The most critical inequality hotspots were concentrated
in the eastern and southeastern rural districts, particularly those with acute water shortages,
deteriorated economic infrastructure, and high outmigration rates. These areas exhibited
limited accessibility to essential services—such as healthcare, education, and public
utilities—and suffered from weak transport networks that constrained both mobility and
market connectivity.

In contrast, central urban zones, notably Shahrekord and Borujen, demonstrated
significantly higher per capita income, better infrastructure coverage, and more resilient
socio-economic systems. These regions benefited from proximity to service hubs, more
diversified economic activities, and a greater capacity to absorb rural migrants.

The integrated GIS-MICMAC analysis identified three primary structural drivers behind
these disparities:

- Water scarcity and climatic stress—persistent drought conditions and a reduction in
renewable water resources.

- Economic infrastructure deficits—inadequate transport, market access, and investment in
rural production facilities.

- Policy inefficiencies—fragmented regional planning and weak enforcement of development
programs.

The spatial vulnerability maps classified rural and urban areas into high, moderate, and low
inequality zones, providing fine-grained insights into each locality’s structural constraints.
Rural zones with high inequality often had skewed demographic profiles, including aging
populations and elevated dependency ratios, alongside public facilities located far from the
core service network.

These findings underscore the need for targeted interventions—investing in rural
infrastructure, optimizing water management systems, and reforming policy frameworks—to
bridge the urban—rural gap. The final settlement inequality map generated in this study offers
planners a decision-support tool for prioritizing areas with the greatest need, facilitating
strategic foresight for both short- and long-term regional development.

Conclusions

assess and explain urban-rural settlement inequalities in Chaharmahal and Bakhtiari Province.
The findings confirm that inequality patterns are highly spatially variable and closely related
to socio-economic structures, environmental stressors—particularly water scarcity—and the
adequacy of physical infrastructure.

Unbalanced investment, fragmented policy implementation, and persistent climatic
challenges have reinforced socio-economic gaps between urban centers and rural peripheries.
The integrated spatial-structural model developed here offers a practical framework for
identifying high-inequality zones and prioritizing remedial measures.
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To mitigate these disparities, the study recommends coordinated strategies that include
strengthening rural economic infrastructure, enhancing water resource management through
sustainable technologies, reforming regional planning policies, diversifying rural economies,
and improving accessibility to health and education services. Encouraging local participation
in development initiatives and aligning programs with environmental realities can further
increase resilience and equity.

By integrating technical tools such as GIS with participatory methods such as Delphi-based
expert consensus, the hybrid approach not only diagnoses inequality drivers but also supports
evidence-based, equity-focused regional planning. This methodology, adaptable to other
provinces in Iran and similar contexts, is particularly timely given the accelerating impacts of
climate change, rural depopulation, and constrained development resources.
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