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The logistics management of strategic petroleum products is essential for providing
timely and appropriate services. Accordingly, the present study aimed to present a
dynamic capabilities-based model of petroleum products logistics management using
a qualitative—quantitative approach. The research method was multiple content
analysis (deductive and inductive) in the qualitative section and causal in the
quantitative section. The statistical population of the study consisted of participants
including managers and senior experts in the logistics sector of the National Iranian
Oil Products Distribution Company, among whom 21 individuals were selected
through purposive non-probability sampling. Data were collected through semi-
structured interviews in the qualitative section and a questionnaire in the quantitative
section. The qualitative findings showed that the model consists of four dimensions:
“strategic capability,” “organizational integration capability,” “infrastructure and
technology capability,” and “service operational capability.” These dimensions were
confirmed using the fuzzy Delphi method. The causal relationship findings obtained
through fuzzy DEMATEL indicated that “strategic capability,” “infrastructure and
technology capability,” and “organizational integration capability” are causal factors,
while “service operational capability” is an effect factor and receives the greatest
influence. The components of “transportation management,” “service organization,”
“order management,” “data and information management,” and “advanced
technology” had the highest weight and importance. These findings highlight the
importance of collaborative transportation scheduling and planning, procurement
planning, and timely responsiveness to customer requests, indicating that managers can
achieve superior logistics objectives by focusing on capabilities, facilities, and
technological infrastructures.

Keywords: Logistics management; Dynamic capabilities; Petroleum products; Fuzzy
DEMATEL.
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Extended Abstract
Introduction

In contemporary competitive and uncertain environments, logistics management has become a
strategic managerial function rather than merely an operational activity. Organizations increasingly need
to integrate resources, skills, technologies, information flows, and inter-organizational coordination
mechanisms to plan, implement, and control the movement of goods and services across logistics
networks. In the petroleum products sector, this necessity is even more critical because petroleum products
are strategic commodities whose timely, safe, and reliable distribution directly affects economic
continuity, public service delivery, and national energy security. Logistics capabilities support effective
supply chain planning in oil and gas firms by improving coordination, responsiveness, and operational
efficiency (Poi et al., 2024). In addition, sustainability integration in oil industry logistics has become a
multidimensional challenge requiring strategic planning, technological readiness, environmental
awareness, and organizational coordination (Chofreh et al., 2025). Since customer expectations regarding
timely delivery, service quality, and reliability have increased, downstream oil logistics must improve
delivery speed, service responsiveness, and value creation mechanisms to prevent customer dissatisfaction
and maintain competitive advantage (Malik et al., 2021). Moreover, petroleum products are expected to
retain a significant share in the energy and logistics economy up to 2040, making the effectiveness of
petroleum products logistics a continuing managerial priority (Provornaya et al., 2020). Quality problems
in petroleum product transportation and delivery further emphasize the need for systematic evaluation and
improvement of logistics processes (Sunagatullin et al., 2019).

Despite its strategic importance, petroleum products logistics faces several persistent challenges,
including procurement costs, inventory weaknesses, limited forecasting capabilities, transportation safety
issues, order-processing problems, environmental concerns, and technological limitations. Earlier studies
have shown that procurement and logistics costs in the oil industry require systematic improvement
through total cost-oriented approaches (Wang & Han, 2011). Other research has highlighted the
importance of storage, inventory, forecasting, and sustainability-related issues in resource-based and
petroleum-related supply chains (Ayompe et al., 2021). In the Iranian context, supply, demand,
operational, and process risks in the gasoline supply chain can disrupt organizational structures and
generate broader organizational risks (Sadri et al., 2024). Similarly, capital resources, cooperation history,
inventory levels, timely delivery, technological level, and order volume have been identified as important
factors in evaluating logistics service companies affiliated with the Ministry of Petroleum (Bahraloloom
et al., 2025). These issues indicate that petroleum products logistics requires a dynamic, integrated, and
future-oriented model capable of aligning strategic leadership, technology, infrastructure, organizational
learning, resilience, and operational service delivery.

The dynamic capabilities perspective provides a suitable theoretical foundation for addressing this
challenge. Dynamic capabilities refer to an organization’s ability to integrate, build, and reconfigure
internal and external competences in response to changing environments (Stadler et al., 2013). Recent
research has emphasized that dynamic capabilities allow organizations to sense environmental changes,
seize opportunities, and transform organizational assets to create sustainable competitive advantage
(Febriani et al., 2025). Scenario planning and strategic foresight have also been associated with dynamic
capabilities because organizations must prepare for future uncertainty and reconfigure resources according
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to alternative future conditions (Sardesai et al., 2021; Semke & Tiberius, 2020). In logistics and supply
chain settings, dynamic capabilities include agility, adaptability, collaboration, coordination, information
sharing, technological innovation, integration, learning, resilience, and risk management (Loska et al.,
2025). Studies in logistics service provision and downstream oil logistics have further emphasized
infrastructure, technology, information management, demand management, innovation capabilities, and
transportation enablers as important determinants of logistics effectiveness (Hasan et al., 2024; Malik et
al., 2021; Okitte et al., 2024). Therefore, the present study was conducted to design a dynamic capabilities-
based model of petroleum products logistics management and to identify the causal relationships,
priorities, and relative importance of its dimensions and components.

Methods and Materials

This applied study employed an exploratory mixed-methods design with qualitative and
quantitative phases. The qualitative phase was conducted through multiple content analysis using both
deductive and inductive approaches. In the deductive stage, a systematic review of the theoretical literature
was carried out to identify initial open codes related to petroleum products logistics management, logistics
management, logistics dynamic capabilities, and supply chain dynamic capabilities. In the inductive stage,
semi-structured interviews were conducted with experts to refine, complete, and contextualize the
extracted concepts. The quantitative phase was causal in nature and aimed to determine the cause-and-
effect relationships among the identified dimensions and components.

The research participants consisted of managers and senior experts in the logistics sector of the
National Iranian Oil Products Distribution Company. A purposive non-probability sampling strategy was
used, and 21 experts participated until theoretical saturation was achieved. The inclusion criteria included
at least 15 years of logistics management experience, graduate education, and sufficient familiarity with
the research topic. Data were collected using semi-structured interviews and three expert questionnaires.
The first questionnaire was used to assess the content validity ratio of the indicators. The second
questionnaire was used for component screening through the fuzzy Delphi method. The third
questionnaire was a pairwise comparison instrument in which experts evaluated the degree of influence
among dimensions and components using a five-level scale ranging from no influence to very high
influence.

The qualitative data were coded and organized using MAXQDA software. The content validity
ratio was applied to evaluate and screen the extracted open codes. The fuzzy Delphi method was then used
in three rounds to confirm the dimensions and components. In the quantitative phase, fuzzy DEMATEL
was used to determine the causal structure, degree of influence, degree of dependence, centrality, and net
causality among dimensions and components. Finally, a fuzzy network analysis process based on the total
relation matrix derived from fuzzy DEMATEL was used to calculate the weights and priorities of the
dimensions and components.

Findings

The qualitative findings indicated that the dynamic capabilities-based petroleum products logistics
management model consists of four main dimensions and twelve components. The first dimension,
strategic capability, included strategic leadership, strategic collaboration, and strategic integration of
resources. The second dimension, organizational integration capability, consisted of process capability,
learning and innovation capability, and resilience capability. The third dimension, infrastructure and



technology capability, included data and information management, advanced technology, and
infrastructure. The fourth dimension, service operational capability, consisted of transportation
management, service organization, and order management.

In the qualitative screening stage, 68 open codes were identified through interviews with 21
experts. After applying the content validity ratio, two codes—collaborative culture and management and
integration of joint investments—were removed because their scores were below the threshold value of
0.41. As aresult, 66 indicators were retained and confirmed. The fuzzy Delphi results confirmed all final
components without further deletion or modification, showing expert consensus regarding the structure of
the model.

The fuzzy DEMATEL results showed that, among the four main dimensions, strategic capability,
infrastructure and technology capability, and organizational integration capability were causal
dimensions, whereas service operational capability was an effect dimension. Strategic capability had the
highest net causal influence, with a net effect value of 0.641, indicating that it was the most influential
dimension in the model. Infrastructure and technology capability also had a positive net effect value of
0.296, followed by organizational integration capability with a net effect value of 0.095. In contrast,
service operational capability had a net effect value of -1.030, indicating that it was the most influenced
dimension and the main dependent outcome of the system.

At the component level, strategic leadership, learning and innovation capability, resilience
capability, infrastructure, service organization, and order management were identified as causal
components. Strategic collaboration, strategic integration of resources, process capability, data and
information management, advanced technology, and transportation management were identified as effect
components. The causal map indicated that strategic leadership affects strategic collaboration and strategic
resource integration. Learning and innovation capability affects resilience and process capability within
organizational integration capability. Infrastructure influences advanced technology and data and
information management. Finally, service organization and order management affect transportation
management within service operational capability.

The weighting results showed that service operational capability had the highest dimensional
weight, with a value of 0.3800. Infrastructure and technology capability ranked second with a weight of
0.2763, organizational integration capability ranked third with a weight of 0.2164, and strategic capability
ranked fourth with a weight of 0.1273. At the component level, transportation management had the highest
final weight, with a value of 0.14281, and ranked first. Service organization ranked second with a final
weight of 0.12740, followed by order management with a weight of 0.10980. Data and information
management ranked fourth with a weight of 0.09867, advanced technology ranked fifth with a weight of
0.08991, and infrastructure ranked sixth with a weight of 0.08775. Together, these six components
accounted for approximately 65.63% of the total component weight, indicating their dominant role in the
proposed model.

Discussion and Conclusion

The findings demonstrate that petroleum products logistics management depends on an
interconnected set of dynamic capabilities. The causal structure shows that strategic capability is the main
driving force of the model, while service operational capability is the main receiving and outcome-oriented
dimension. This means that operational improvement in petroleum products logistics cannot be achieved
merely through isolated service-level interventions. Rather, it requires strategic leadership, long-term
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collaboration, resource integration, technological readiness, organizational learning, resilience, and
infrastructure development. Strategic capability enables managers to understand future opportunities and
needs, align logistics goals with upstream organizational strategies, and guide resource allocation toward
superior logistics performance.

The identification of service operational capability as the most affected dimension indicates that
transportation management, service organization, and order management represent the practical
manifestation of other dynamic capabilities. If strategic, technological, and organizational capabilities are
strengthened, service operations are more likely to improve. Conversely, if service operational capability
remains weak, the logistics system may face serious problems such as delayed delivery, poor order
responsiveness, unsafe transportation, increased logistics costs, distribution inefficiencies, and reduced
service quality. Therefore, service operational capability can be considered the operational bottleneck of
petroleum products logistics management.

The priority weights further show that transportation management is the most important
component in the model. This finding highlights the critical role of collaborative transportation planning,
fleet tracking, traffic management, route optimization, distribution flexibility, and preventive
maintenance. In petroleum products logistics, transportation is not only a delivery mechanism but also a
strategic operational system that connects supply points, storage facilities, distribution channels, and
customers. Service organization ranked second, indicating the importance of safety, health, environmental
protocols, financial and non-financial risk planning, logistics company organization, timely customer
response systems, reverse logistics, green logistics, and circular economy practices. Order management
ranked third, emphasizing the importance of demand forecasting, intelligent inventory management, order
planning, order processing, and fuel delivery tracking.

Overall, the proposed model provides a comprehensive framework for improving petroleum
products logistics management based on dynamic capabilities. It shows that managers should not treat
logistics improvement as a purely technical or operational issue. Instead, they should adopt a systemic
approach that links strategic foresight, organizational integration, infrastructure, technology, and service
operations. To improve the logistics system, managers should invest in advanced digital technologies,
artificial intelligence, blockchain, Internet of Things, digital twins, cloud computing, intelligent
dashboards, and real-time data systems. They should also strengthen strategic leadership, improve
collaboration with upstream and downstream actors, develop resilient structures, and enhance learning
and innovation across the logistics network. The study is limited by its focus on one sector and by the use
of expert judgments, so generalization to other service or manufacturing organizations should be made
with caution. Future studies can test the proposed model in other industries, compare it with alternative
theoretical frameworks, and examine the implementation challenges of Industry 4.0 technologies in
petroleum products logistics.
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