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The aim of the present study is to identify and assess the risks in the navigation of passenger
vessels between Bandar Abbas and Qeshm Island based on the Shell technique (software and hardware,
environment and human (employee personnel). The research method is mixed (qualitative and quantitative)
and is applied in terms of purpose and nature. The statistical population of the study was specialists and
experts in the field of tourism and navigation, of which 12 people were used for the interviews and 15
people were used for the fuzzy Delphi part. In this study, information was collected through interviews and
data analysis using content analysis methods, fuzzy Delphi and risk ranking using the DANP method and
using Excel software. To identify the risks, first by interviewing 12 navigation experts and then using the
content analysis method, the risks in the navigation of passenger vessels between Bandar Abbas and Qeshm
Island were identified as 28 risks based on the Shell technique. Then, using the fuzzy Delphi method and
the opinions of 15 experts, all risks The identified risks were refined and confirmed, and then the risks
were ranked. The results showed that the software risks of passenger vessel navigation are: failures in the
integration of navigation data, cyber attacks and unauthorized access, user error when using the software,
the effects of weather conditions and the marine environment on the performance of navigation software,
deviations from standard operating procedures in the operation of equipment, delays in periodic updates
of navigation systems and marine charts, and incorrect data management. Hardware risks include sensor
failures, problems in network hardware, physical damage, fluctuations and outages of navigation equipment
power supply systems, lack of proper maintenance, and environmental challenges. Environmental risks
include pollution of coastal waters due to the discharge of waste and petroleum fuels, damage to marine
life, marine traffic, garbage discharge, and changes in the ecosystem. Personnel risks include accidents
and incidents, adverse weather conditions, diseases and injuries, stress, and Psychological stress is a safety
issue. Also, ranking all risks together showed that the most important risks are diseases and injuries.
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Extended Abstract

Introduction

The blue economy has emerged as a transformative paradigm that seeks to reconcile economic growth with
environmental sustainability and social equity through the sustainable use of ocean resources. Globally, the ocean
economy is projected to exceed trillions of dollars in value, positioning maritime sectors as critical drivers of
development. However, despite its significant potential, the realization of a sustainable blue economy is constrained
by fragmented governance systems, insufficient data infrastructures, and weak integration of digital technologies. In
recent years, the concept of data governance has gained prominence as a foundational element for enabling digital
transformation across sectors. In the maritime domain, data-driven approaches—Ileveraging artificial intelligence (Al),
big data analytics, Internet of Things (IoT), and blockchain—are increasingly recognized as essential for enhancing
decision-making, improving transparency, and ensuring sustainability. Nevertheless, the integration of data governance
within blue economy frameworks remains underdeveloped, particularly in developing countries. Iran, with its extensive
coastline along the Persian Gulf and the Caspian Sea, possesses substantial maritime potential. Yet, its ocean
governance system is characterized by institutional fragmentation, analog processes, and limited interoperability among
data systems. This has hindered effective policy-making, resource management, and sustainable development in
maritime sectors. This study addresses a critical research gap by proposing a comprehensive “Blue Data Governance
Framework” (BDGF) tailored to Iran’s context. By integrating concepts from blue economy, data governance, and
adaptive governance, the research aims to provide a structured pathway for transitioning toward a data-driven maritime
development model.

Methodology

This research adopts a qualitative, multi-method approach combining systematic literature review, bibliometric analysis,
and conceptual framework development. First, a systematic literature review was conducted using the PRISMA
protocol to identify relevant studies on blue economy, ocean governance, and digital transformation. Major academic
databases, particularly Scopus-indexed publications, were used to extract high-quality peer-reviewed articles published
between 2011 and 2026. The selected literature encompasses key themes such as governance challenges, stakeholder
engagement, sustainability frameworks, and digital technologies in marine sectors. Second, a thematic analysis
was applied to categorize the literature into core domains, including governance structures, technological enablers,
environmental challenges, and socio-economic implications. This analysis enabled the identification of recurring
patterns, gaps, and emerging trends in the field. Third, insights from data governance theory—particularly frameworks
emphasizing data quality, interoperability, accountability, and value creation—were integrated with blue economy
principles. Additionally, concepts from adaptive governance and socio-ecological systems were incorporated to address
the dynamic and complex nature of maritime environments. Finally, a conceptual model—the Blue Data Governance
Framework (BDGF)—was developed. This framework synthesizes institutional, technological, and policy dimensions
to guide the transition toward a data-driven blue economy in Iran.

Results and Discussion
The findings reveal that while the blue economy holds significant promise for sustainable development, its
implementation faces multiple interconnected challenges.

1. Governance Fragmentation and Institutional Gaps

A recurring issue across the literature is the fragmentation of governance structures. Studies highlight weak
coordination among governmental agencies, limited stakeholder participation, and insufficient regulatory enforcement
as major barriers. In regions such as Saudi Arabia and Bangladesh, institutional fragmentation and lack of integrated
policies significantly hinder effective blue economy governance. Similarly, Iran’s maritime governance system exhibits
parallel challenges, with overlapping responsibilities and limited data-sharing mechanisms.

2. Environmental and Sustainability Challenges

Environmental pressures—including overfishing, marine pollution, biodiversity loss, and climate change—pose
significant risks to the sustainability of blue economy sectors. Research indicates that without robust governance
frameworks, economic activities in marine sectors may exacerbate ecological degradation. The tension between
economic growth and environmental protection is particularly evident in European contexts, where policy conflicts
have been observed between blue growth initiatives and environmental directives.
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3. Role of Digital Technologies in Ocean Governance

A key finding is the transformative potential of digital technologies in addressing governance challenges. Al,
IoT, remote sensing, and blockchain technologies enable real-time monitoring, predictive analytics, and enhanced
transparency. For instance, blockchain-based systems have been developed to secure fisheries data and prevent illegal
activities, while Al-driven models support marine spatial planning and resource optimization.

However, the adoption of these technologies remains limited due to infrastructural constraints, data silos, and
regulatory uncertainties. The lack of standardized data governance frameworks further exacerbates these issues,
preventing effective integration of digital tools into decision-making processes.

4. Data Governance as a Missing Link

The study identifies data governance as a critical missing component in existing blue economy frameworks.
Effective data governance ensures data quality, accessibility, interoperability, and security, enabling informed
decision-making and policy coherence. Without such frameworks, the potential of digital technologies cannot be fully
realized.

The proposed BDGF addresses this gap by introducing key dimensions, including:

* Data architecture and interoperability

* Institutional coordination and accountability

* Legal and regulatory frameworks

* Technological infrastructure and innovation

+ Stakeholder engagement and capacity building

5. Toward a Data-Driven Blue Economy in Iran

Applying the BDGF to Iran’s context highlights several strategic priorities. These include developing integrated
maritime data platforms, enhancing inter-agency coordination, investing in digital infrastructure, and fostering
public-private partnerships. Additionally, building human capital and promoting digital literacy are essential for
supporting the transition.

The framework also emphasizes the importance of adaptive governance, allowing policies and institutions to evolve
in response to environmental and technological changes. By aligning national strategies with global sustainability
goals—particularly SDG 14—the BDGF provides a pathway for achieving sustainable and inclusive maritime
development.

Conclusion

This study contributes to the growing body of literature on the blue economy by introducing a novel Blue Data
Governance Framework tailored to the context of developing maritime economies, with a specific focus on Iran. The
findings underscore that the transition toward a sustainable blue economy is not merely a technological challenge
but fundamentally a governance issue. Fragmented institutions, weak regulatory frameworks, and inadequate data
infrastructures remain key barriers. At the same time, digital technologies offer unprecedented opportunities to enhance
efficiency, transparency, and sustainability in marine resource management. By integrating data governance principles
with blue economy strategies, the proposed framework provides a holistic approach to addressing these challenges.
It highlights the central role of data as a strategic asset in enabling evidence-based decision-making and fostering
innovation. For policymakers, the study offers actionable insights into designing integrated governance systems that
leverage digital technologies while ensuring environmental sustainability and social equity. For researchers, it opens
new avenues for exploring the intersection of data governance and ocean governance. Ultimately, the successful
implementation of a data-driven blue economy in Iran requires coordinated efforts across institutional, technological,
and societal dimensions. Future research should focus on empirical validation of the framework, development of pilot
projects, and comparative analyses across regions to further refine and operationalize the proposed model.

Keywords: Ocean-Based Economy, Popular Participation, Production Models, Indigenous Knowledge, Iranian Coasts.
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