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Objective: This study aimed to identify the components of managerial resilience in the petrochemical
industry under conditions of environmental uncertainty and to determine their structural relationships
and hierarchical levels of influence.

Methodology: This applied study adopted an exploratory-descriptive mixed-methods design
combining qualitative and quantitative approaches. The study population consisted of senior
petrochemical industry managers and university academics specializing in human resource
management and organizational behavior. Using purposive and theoretical sampling, 15 experts,
including seven university professors and eight petrochemical industry managers, were recruited until
theoretical saturation was reached. In the qualitative phase, data were collected through semi-
structured interviews and analyzed using Braun and Clarke’s six-phase thematic analysis. In the
quantitative phase, an expert-based questionnaire was employed to determine the interrelationships
among the identified components, and the data were analyzed using Interpretive Structural Modeling
(ISM). The credibility of the qualitative findings was assessed through participant review, while
coding reliability was evaluated through a test-retest procedure, yielding an agreement rate of 88.9%.
The content validity of the expert questionnaire was also confirmed by specialists.

Findings: The qualitative analysis reduced 168 initial codes to 84 basic themes, 28 organizing themes,
and nine overarching themes. ISM classified these nine components into four hierarchical levels.
Governance, culture, and organizational infrastructure supporting managerial resilience occupied the
deepest and most foundational level. Managers’ cognitive and perceptual capacity, psychological
stability and readiness, and operational capacity and resilient resources were positioned at the third
level. Resilient decision-making and action capability and managers’ social resilience and leadership
constituted the second level. Adaptation, learning, and reinvention capability, functional-strategic
resilience under environmental uncertainty, and environmental uncertainty conditions were located at
the first level. The reachability matrix further indicated that governance, culture, and organizational
infrastructure possessed the greatest driving power, confirming their foundational role in activating
and strengthening other managerial resilience capacities.

Conclusion: Managerial resilience in the petrochemical industry is a multidimensional and
hierarchical phenomenon emerging from the interaction of individual, psychological, operational,
social, and organizational capacities. Strengthening managerial resilience therefore requires more than
improving managers’ personal characteristics; it also depends on supportive governance,
organizational culture, and information and technological infrastructures. Such foundations enhance
managers’ cognitive, psychological, and operational capacities, which in turn promote resilient
decision-making, effective leadership, organizational learning, reinvention, and continuity of strategic
performance under highly uncertain environmental conditions.

Keywords: Managerial Resilience; Environmental Uncertainty; Petrochemical Industry; Thematic
Analysis; Interpretive Structural Modeling; Resilient Leadership.
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EXTENDED ABSTRACT
Introduction

The petrochemical industry operates within an increasingly volatile, uncertain, complex, and
interdependent environment in which fluctuations in energy and product markets, technological change,
supply-chain disruptions, resource constraints, regulatory pressures, and geopolitical instability can
rapidly affect production continuity and strategic performance. Because petrochemical organizations
function as complex socio-technical systems, disruptions in one component may propagate across
interconnected operational, technological, human, and supply-chain subsystems. Accordingly, resilience
has become a strategic capability rather than merely a mechanism for post-crisis recovery. Contemporary
perspectives conceptualize resilience as a dynamic and multidimensional capacity involving anticipation,
preparedness, shock absorption, coping, adaptation, learning, and reinvention rather than simply returning
to a pre-disruption state (Khan et al., 2024; Pradana & Ekowati, 2024). Studies of the oil, gas, and
petrochemical sectors similarly emphasize preparedness, resource flexibility, redundancy, continuity
planning, adaptive capacity, and the ability to maintain critical functions under uncertain conditions (Al
Mohannadi et al., 2023; Pashapour et al., 2019; Rahi et al., 2025). Within this context, managers occupy a
central position because environmental signals must ultimately be perceived, interpreted, prioritized, and
translated into decisions and coordinated actions. Managerial resilience therefore extends beyond
individual psychological endurance and incorporates cognitive readiness, emotional stability, decision-
making flexibility, resource mobilization, social leadership, learning, and the capacity to maintain
strategic performance. Previous research has associated resilient leadership and managerial resilience with
coping capacity, sustained effectiveness, adaptive behavior, employee and organizational resilience, and
recovery from adversity (Branicki et al., 2019; Liang & Cao, 2021; Plimmer et al., 2022; Yu et al., 2022).
Cognitive and perceptual capacities are particularly important because managers operating under
environmental uncertainty must continuously scan their surroundings, identify weak signals, interpret
incomplete and conflicting information, anticipate threats, and construct alternative scenarios.
Environmental scanning has been linked to organizational resilience, while future-oriented attention
among top management teams has been associated with lower performance deterioration and faster
recovery during crises (Ranucci & Wang, 2024; YahiaMarzouk & Jin, 2022). Adaptive leadership research
further emphasizes systems thinking, foresight, agility, and the ability to revise assumptions and decisions
in complex environments (Abukalusa & Oosthuizen, 2025; Hamieddine & Akioud, 2025). However,
managerial capacities cannot operate independently of organizational conditions. Evidence from
petrochemical resilience engineering demonstrates the importance of management commitment, reporting
culture, preparedness, learning, resource availability, and supportive infrastructures in developing resilient
performance (Azadeh et al., 2015; Shirali et al., 2023; Shirali et al., 2016). Moreover, the growing dependence
of managerial decision-making on timely information, monitoring technologies, and decision-support
systems suggests that technological and informational infrastructures increasingly constitute part of the
organizational foundation of managerial resilience (Golshahi et al., 2025; Golshahi & Mortezazadeh, 2024).
Although prior studies have examined psychological resilience, organizational resilience, resilience
engineering, adaptive leadership, and operational continuity, the literature remains fragmented regarding
how these capabilities are structurally connected at the managerial level, particularly in the petrochemical



industry. Existing studies often identify important factors without determining which are foundational
drivers and which represent higher-order consequences. Accordingly, the present study aimed to identify
and hierarchically structure the components of managerial resilience in the petrochemical industry under
conditions of environmental uncertainty.

Materials and Methods

This study was applied in purpose and adopted an exploratory-descriptive mixed-methods design
combining qualitative exploration with quantitative structural analysis. The study population comprised
senior managers from the petrochemical industry and university academics specializing in human resource
management and organizational behavior. Participants were required to possess substantial professional
or research experience relevant to the petrochemical industry, managerial behavior, or resilience. Using
purposive and theoretical sampling, 15 experts were recruited until theoretical saturation was achieved,
including seven university professors and eight petrochemical industry managers. The research was
conducted in two sequential phases. In the first phase, semi-structured interviews were used to elicit
experts’ experiences and perceptions concerning the capabilities, organizational conditions, behavioral
responses, and environmental circumstances associated with managerial resilience. Interview data were
analyzed through a six-phase thematic analysis procedure involving familiarization with the data,
generation of initial codes, identification of basic themes, organization of themes, definition and naming
of overarching themes, and preparation of the final thematic structure. Credibility was strengthened
through participant review, while coding stability was examined through a test-retest procedure in which
three interviews were recoded after a 14-day interval, producing an agreement rate of 88.9%. In the second
phase, an expert-based questionnaire was developed from the qualitative findings and used to determine
the structural relationships among the identified overarching components. Interpretive Structural
Modeling was then employed to establish the directional relationships and hierarchical levels among the
components. A Structural Self-Interaction Matrix was constructed, converted into a binary reachability
matrix, and subjected to transitivity assessment. Reachability and antecedent sets were subsequently used
to determine hierarchical levels. Finally, driving power and dependence were considered to interpret the
structural position of the identified components and to distinguish foundational, intermediate, outcome-
oriented, and contextual factors.

Findings

The thematic analysis initially generated 168 codes, which were consolidated into 84 basic themes,
28 organizing themes, and nine overarching themes. The nine overarching components were: managers’
cognitive and perceptual capacity; managers’ psychological stability and readiness; resilient decision-
making and action capability; operational capacity and resilient resources; managers’ social resilience and
leadership; adaptation, learning, and reinvention capability; functional-strategic resilience under
environmental uncertainty; governance, culture, and organizational infrastructure supporting managerial
resilience; and environmental uncertainty conditions in the petrochemical industry. Cognitive and
perceptual capacity encompassed environmental monitoring, early-warning recognition, interpretation of
ambiguity, identification of reliable information, foresight, and scenario planning. Psychological stability
and readiness included emotional self-regulation, managerial self-efficacy, realistic optimism, hope,
tolerance of ambiguity, tolerance of temporary failure, and sustained performance under pressure.
Resilient decision-making and action covered decision-making with incomplete information,
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prioritization, rapid response, delegation, revision of previous decisions, and alternative solutions.
Operational capacity and resilient resources included continuity planning, crisis exercises, flexible
resource allocation, reserve capacity, alternative suppliers, backup systems, and alternative operational
routes. Social resilience and leadership incorporated timely communication, information sharing, trust,
psychological safety, cross-functional collaboration, and employee participation. Adaptation, learning,
and reinvention included learning from incidents, institutionalization of lessons learned, innovation,
creative problem-solving, structural modification, and transformation of crises into opportunities for
organizational development. Interpretive Structural Modeling positioned these components across four
hierarchical levels. Governance, culture, and organizational infrastructure formed the deepest and most
foundational Level IV. Managers’ cognitive and perceptual capacity, psychological stability and
readiness, and operational capacity and resilient resources occupied Level I1l. Resilient decision-making
and action capability and managers’ social resilience and leadership were positioned at Level IL
Adaptation, learning, and reinvention capability, functional-strategic resilience, and environmental
uncertainty conditions were located at Level I. The reachability structure showed that governance, culture,
and organizational infrastructure possessed the strongest driving role among the internal managerial-
resilience components. By contrast, environmental uncertainty showed low driving power and low
dependence and was interpreted as a relatively autonomous contextual condition rather than an internal
component that directly generates the other resilience capabilities.

Discussion and Conclusion

The results demonstrate that managerial resilience in the petrochemical industry should be
understood as a hierarchical, multidimensional, and context-dependent process rather than an isolated
personal characteristic. The most important structural implication of the model is that resilient managerial
performance begins with the organizational environment. Governance arrangements, senior-management
support, a resilience-oriented and learning culture, transparent reporting mechanisms, timely access to
managerial information, intelligent monitoring systems, and decision-support infrastructure constitute the
foundation on which individual and operational capacities can develop. Accordingly, organizations cannot
reasonably expect managers to demonstrate resilient behavior merely by selecting psychologically strong
individuals or providing short-term crisis-management training. Managers require an enabling
institutional environment in which information can flow rapidly, problems can be reported without
excessive fear, resources can be mobilized, and decision authority can be exercised appropriately. The
positioning of cognitive capacity, psychological readiness, and resilient operational resources at the next
level indicates that these elements operate as fundamental preparedness capacities. Managers must first
understand ambiguous conditions, maintain emotional and cognitive stability, and have access to
sufficient operational alternatives before they can translate resilience into effective action. The placement
of resilient decision-making and social leadership above these foundational capacities further suggests
that managerial resilience becomes observable through behavior: rapid but informed decisions, revision
of decisions when circumstances change, delegation under pressure, transparent communication, team
mobilization, trust-building, and cross-unit coordination. These action-oriented capabilities transform
latent preparedness into a coordinated organizational response. Adaptation, learning, reinvention, and
functional-strategic resilience emerged at the highest outcome-oriented level. This indicates that
maintaining production, reducing downtime, preserving safety and quality, learning from disruption, and



redesigning processes are not independent starting conditions; rather, they are outcomes generated through
the interaction of organizational infrastructure, individual readiness, resources, decision-making, and
leadership. The position of environmental uncertainty as a relatively autonomous contextual factor also
clarifies that uncertainty is not created by managerial resilience and is not necessarily directly altered by
it. Instead, uncertainty defines the environment in which resilience becomes necessary and determines the
intensity with which managerial capacities are tested. Overall, the proposed model provides an integrated
explanation of how managerial resilience develops in the petrochemical industry: supportive governance,
culture, and infrastructure create the conditions for cognitive, psychological, and operational readiness;
these capacities are converted into resilient decisions and collective leadership; and these managerial
actions ultimately facilitate adaptation, organizational learning, reinvention, and continuity of strategic
performance. The findings therefore suggest that managerial resilience development should be approached
as a coordinated organizational system rather than as an individual-level intervention, with priority given
to strengthening foundational organizational conditions before expecting sustainable improvements in
resilient managerial behavior and strategic performance.
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