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Abstract

This study aimed to design a crisis management model for diving operations through digital governance and smart
technologies. Given the high-risk nature of diving, the role of data, institutional coordination, and technology in prevention and
response, an exploratory qualitative approach and thematic analysis were used. The participants included experts in crisis
management, digital governance, maritime safety, and diving operations. Purposive sampling continued until theoretical
saturation was reached, analyzing 19 semi-structured interviews. To ensure trustworthiness, member checking, peer debriefing,
and intercoder agreement were employed. Findings suggest that the diving crisis management model comprises four
overarching themes: operational, managerial, governance, and technological levels. At the operational level, team
preparedness, competency assessment, equipment management, and environmental monitoring were key risk-reduction factors.
Managerially, a chain of command, operations control centers, mission data analysis, and training empowerment played central
roles. Governance findings highlighted standardization, digital regulation, data governance, information protection, and inter-
organizational collaboration as foundations for accountability and institutional learning. Technologically, stable communication
infrastructure, [oT, Al, cloud computing, management dashboards, and digital twins were identified as enablers for proactive
decision-making and rapid response. Ultimately, the study provides an integrated, data-driven framework that enhances diving
operation resilience and safety by transforming data into actionable decisions and fostering institutional coordination.

Keywords: Crisis Management; Diving Operations, Digital Governance, Smart Technologies, Data Governance.
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Designing a Diving Operations Crisis Management Model with a Digital Governance and Smart

Technologies Approach

Extended Abstract

Introduction

Diving operations, especially in marine and coastal environments, are among the risky and sensitive activities because they
simultaneously face physiological hazards (such as pressure, temperature, and oxygen deficiency), operational complexities
(equipment, team, logistics, timing, and communications), and environmental uncertainties (currents, visibility, pollution,
weather, and sea conditions). Any small disruption in the decision-making chain, team coordination, or situation monitoring
can lead to critical events with life, financial, and reputational consequences. Therefore, crisis management in diving is not
simply a set of safety instructions, but a governance issue that depends on decision-making mechanisms, accountability,
transparency, institutional coordination, and rapid response capacity. In recent years, the smart governance literature has shown
that the quality of governance in high-risk areas improves significantly when data is included as the decision-making
infrastructure in the prevention, preparedness, response, and recovery cycle and operational processes are digitally integrated.
Therefore, the present study seeks to answer the question of what the crisis management model of diving operations looks like
with a digital governance approach and smart technologies?

Methodology

The methodology of the present study was qualitative and conducted with a systematic exploratory approach, and thematic
analysis was used to extract and explain components and relationships (Glazer et al., 2011). The overall logic of the study was
based on the premise that the diving operations crisis management model should be extracted from the lived experience of
experts, reliable documents and evidence, and then formulated in the form of an applicable conceptual framework. Therefore,
the data collection strategy was designed as a mixed qualitative method to both systematically analyze the existing literature
and documents and to complete and validate the latent dimensions of the model through semi-structured interviews.

The research participant community included experts related to the fields of crisis management, marine and underwater
operations management and safety, digital governance/smart city, as well as diving operations specialists and operators
(including diving team instructors and supervisors, safety officers, equipment experts, and marine rescue and rescue). The
inclusion criteria for academic experts were having at least two research publications or executive experience related to one of
the axes of crisis management, digital governance, smart technologies, or diving safety in recent years. For field experts, at
least 8 to 10 years of continuous experience in diving operations or safety management and having professional responsibility
(such as operations supervisor, senior instructor, HSE expert, or specialized rescuer) were considered as selection criteria. The
number of eligible individuals was approximately 50 in the initial estimate. Sampling was carried out purposively, emphasizing
the diversity of roles (academic/executive) and maximizing information, and continued until theoretical saturation was
reached; ultimately, 19 interviews were used as the basis for analysis, and the stopping criteria were the repeatability of themes
and the lack of emergence of new concepts in the final rounds of interviews.

Findings

The findings showed that the diving operations crisis management model can be explained in terms of four overarching
themes: operational level, management level, governance level, and technology level. At the operational level, team readiness,
competency assessment, equipment management, and environmental monitoring were identified as risk reduction factors. At

the management level, chain of command formation, operations control center, mission data recording and analysis, and
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training empowerment played a pivotal role. At the governance level, standardization, digital regulation, data governance,

protection of sensitive information, and inter-organizational collaboration were extracted as foundations for institutional
accountability and learning. At the technology level, sustainable communication infrastructure, Internet of Things, artificial
intelligence, cloud computing, management dashboards, and digital twins were proposed as enablers of predictive decision-
making and rapid response. The research results provide an integrated data-driven framework that can improve the resilience
and safety of diving operations by transforming data into decisions and creating institutional coordination.

Discussion and Conclusions

The research findings showed that crisis management of diving operations in Iran cannot be improved by relying solely on
safety guidelines or sectional interventions; because the nature of a crisis in diving is a combination of human, technical,
environmental, and institutional risks, and in such circumstances, the effectiveness of the crisis response will depend as much
on operational capacity as on the quality of digital governance and smart infrastructure. The model extracted from the thematic
analysis of interviews formulates four complementary levels in an integrated architecture: operational level, management level,
governance level, and technology level. Instead of operating in parallel and independently, these levels become a continuous
cycle of data-decision-action in the logic of the proposed model; This means that mission data (pre-operation, during and post-
operation) simultaneously feed operational and management decision-making and, at the governance level, guide regulation,
standardization and institutional learning. This framework is consistent with the smart governance literature, which emphasizes
the role of data as the foundation of decisions and the need to integrate processes to increase responsiveness and efficiency. A
gradual move towards the use of predictive analytics for pre-mission decision-making, through the analysis of historical data,
environmental conditions and equipment status in order to reduce the likelihood of a crisis. Strengthening inter-agency
cooperation through data exchange agreements and joint exercises between maritime, relief and specialized medical centers so
that in times of crisis, coordination is pre-rehearsed and not dependent on personal relationships. If these suggestions are
implemented in stages and in proportion to institutional capacity, they can transform the presented model from a conceptual
framework to an implementation roadmap, leading to risk reduction, increased response speed, and improved accountability in
crisis management of diving operations in Iran.
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