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Abstract

Coastal cities in the Persian Gulf face multiple interconnected challenges arising from environmental
pressures, climate change, economic fluctuations, and socio-institutional vulnerabilities.
Strengthening urban resilience in these areas requires an integrated policy framework capable of
identifying influential factors and understanding the complex relationships among them. The present
study aims to develop a policy package for enhancing the network resilience of Persian Gulf coastal
cities using a hybrid analytical approach. The research employs a mixed-method design, combining
qualitative identification of resilience components with quantitative modeling techniques. Data were
collected through expert opinions, and the relationships among the identified factors were analyzed
using Fuzzy DEMATEL and Structural Equation Modeling (SEM). The findings indicate that
institutional and managerial factors play a fundamental role in strengthening network resilience,
acting as key drivers that influence other dimensions of resilience. The results also highlight the
importance of integrated governance, inter-organizational coordination, adaptive planning, and
strengthening social, economic, and environmental capacities in coastal cities. Based on the obtained
relationships, a comprehensive policy package is proposed to improve resilience mechanisms and
support sustainable development in Persian Gulf coastal areas. The proposed framework can assist
urban policymakers and planners in designing effective strategies for managing complex challenges in
coastal cities.

Keywords: Network Resilience; Coastal Cities; Persian Gulf; Policy Package; Fuzzy DEMATEL,;
Structural Equation Modeling (SEM); Urban Sustainability

Introduction

Coastal cities are among the most complex urban systems due to their economic, environmental,
social, and geopolitical importance. Persian Gulf coastal cities, because of their strategic location and
dependence on maritime activities, energy resources, and economic interactions, are exposed to
various risks and uncertainties. Environmental degradation, climate change impacts, population
growth, economic dependency, and institutional fragmentation have increased the necessity of
developing resilience-based approaches for managing these urban systems. Traditional urban
management approaches are often unable to address the interconnected nature of contemporary
challenges; therefore, a network-oriented perspective is required to enhance coordination,
adaptability, and long-term sustainability.

Urban resilience is not merely the ability of a city to resist disturbances but also includes the capacity
to adapt, reorganize, and continue essential functions after facing crises. In this context, identifying
the influential components of resilience and understanding causal relationships among them can
provide valuable insights for policy development. Therefore, this study aims to present a policy
package for improving the network resilience of Persian Gulf coastal cities through an integrated
analytical framework.
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Methodology

This research adopts a mixed-method approach. In the qualitative stage, the main dimensions and
indicators affecting network resilience in coastal cities were identified through theoretical foundations
and expert perspectives. In the quantitative stage, the relationships among the identified factors were
examined using advanced decision-making techniques. Fuzzy DEMATEL was applied to determine
causal relationships and the degree of influence among resilience components, while Structural
Equation Modeling (SEM) was employed to validate the conceptual model and assess the
relationships between latent variables.

The statistical population consisted of experts and specialists in the fields of urban planning, regional
management, coastal studies, and related disciplines. Expert judgments were collected and analyzed to
identify the most influential factors shaping network resilience. The combination of fuzzy logic and
structural modeling enabled the research to overcome uncertainty in expert evaluations and provide a
more realistic understanding of complex urban relationships.

Findings

The findings demonstrate that network resilience in Persian Gulf coastal cities is influenced by
multiple interconnected dimensions. Among the identified factors, institutional and managerial
dimensions have the highest level of influence and function as fundamental drivers of resilience
development. Effective governance structures, coordination among organizations, strategic planning
capabilities, and adaptive management approaches are considered essential foundations for improving
resilience.

The results also reveal that environmental, social, and economic factors have significant relationships
with network resilience. Environmental management and protection of coastal ecosystems contribute
to long-term sustainability, while social participation and community capacity enhance the ability of
cities to respond to disturbances. Furthermore, economic diversification and strengthening local
capacities reduce vulnerability caused by excessive dependence on specific economic activities.

The causal analysis indicates that some factors act as driving variables, while others are mainly
affected by the system structure. This finding emphasizes that resilience policies should not focus
only on physical infrastructure but must also address governance mechanisms, institutional capacities,
social networks, and adaptive decision-making processes.

Conclusion

Based on the research findings, a comprehensive policy package is proposed for strengthening the
network resilience of Persian Gulf coastal cities. This package emphasizes improving institutional
coordination, developing integrated coastal management systems, increasing stakeholder
participation, strengthening environmental protection mechanisms, and enhancing adaptive urban
planning.

The study highlights that achieving resilient coastal cities requires a shift from fragmented
management approaches toward network-based governance. Policymakers should prioritize
collaborative decision-making, knowledge sharing among organizations, and the development of
flexible strategies capable of responding to future uncertainties.

The proposed model provides a practical framework for urban managers and policymakers to evaluate
resilience capacities and design targeted interventions. Furthermore, the findings contribute to the
literature on coastal urban resilience by integrating fuzzy decision-making methods and structural
modeling approaches to explain the complex dynamics of resilience in strategic coastal regions.
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