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This study aims to identify the key dimensions and indicators of employee digital competence
in the energy sector, particularly in the oil, gas, and petrochemical industries, and to determine
their relative importance and interrelationships. Based on a systematic review of the literature,
five main dimensions and nineteen indicators of digital competence were identified. The Fuzzy
Analytic Hierarchy Process was applied to assign weights to the indicators, while the fuzzy
DEMATEL method was used to analyze the causal relationships among the dimensions. Data
were collected from twelve experts with professional experience in the oil, gas, and
petrochemical industries, and fuzzy logic was employed to address uncertainty and linguistic
judgments. The findings reveal that information and data literacy, along with technical skills,
are the most critical and influential dimensions, acting as driving factors that affect other
competencies. In contrast, digital communication, cybersecurity, and problem-solving are
more dependent on foundational competencies. The final structural model indicates that
strengthening basic digital skills can significantly enhance the performance of dependent
competency dimensions, providing a valuable framework for designing targeted training,
recruitment, and workforce development initiatives aimed at improving organizational digital

maturity.
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1. Introduction solving abilities (Carretero et al., 2017; Potemkin
Digital transformation has increased the need for & Rasskazova, 2020). Although previous studies
particularly in technology-intensive industries frameworks, limited research has addressed the
such as oil, gas, and petrochemicals. Digital specific requirements of employees in the oil,
competence encompasses information and data gas, and petrochemical industry or examined the
literacy, technical skills, communication and causal ~ relationships = among  competency
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2024). Therefore, this study aimed to identify the
dimensions and components of employees' digital
competence and determine their priorities and

causal relationships in the oil, gas, and
petrochemical industry of Bushehr Province.

2. Methods

This study was applied in terms of its purpose and
employed a mixed-methods (qualitative—
guantitative) research design. In the qualitative
phase, a narrative literature review (NLR) was
conducted to identify the dimensions and
indicators of digital competence. Relevant
scientific publications were searched in reputable
national and international databases. After
reviewing, comparing, and synthesizing previous
studies, five main dimensions and nineteen sub-
dimensions of digital competence were extracted.

In the quantitative phase, the study population
consisted of experts working in oil, gas, and
petrochemical companies located in Bushehr
Province, Iran. Participants were selected using
purposive and snowball sampling methods until
theoretical saturation was achieved. Ultimately,
twelve experts with at least five years of
professional or managerial experience, sufficient
familiarity with digital transformation, and
practical knowledge of digital competence

participated in the study.

Data were collected using two researcher-
developed questionnaires based on the extracted
dimensions. A fuzzy pairwise-comparison
questionnaire was designed to determine the
relative importance of the dimensions and
indicators using the Fuzzy Analytic Hierarchy
Process (FAHP), whereas a Fuzzy DEMATEL
questionnaire was employed to investigate the
causal relationships among the identified
dimensions. Saaty's nine-point scale was used for
pairwise comparisons, whereas a five-level fuzzy
linguistic scale was used to evaluate the influence
among the dimensions.

Content validity was confirmed through expert
review and subsequent revision of the
questionnaires. Reliability was assessed using the
consistency ratio in the FAHP method and the
reliability procedures associated with the Fuzzy
DEMATEL technique. The collected data were
analyzed using FAHP to prioritize the dimensions
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and Fuzzy DEMATEL to identify the causal
relationships among them.

3. Results

The narrative literature review identified five
main dimensions and nineteen sub-dimensions of
employees' digital competence, including
information and data literacy, technical skills,
digital communication and collaboration,
cybersecurity, and problem-solving.

The results of the Fuzzy Analytic Hierarchy
Process indicated that information and data
literacy received the highest priority among all
dimensions, followed closely by technical skills.
These two dimensions obtained the largest
relative weights, highlighting their fundamental
role in strengthening employees' digital
competence. Communication and collaboration,
cybersecurity, and problem-solving ranked
subsequently, indicating that, although these
competencies are essential, they largely depend
on the development of foundational digital
capabilities.

The findings of the Fuzzy DEMATEL analysis
further revealed the causal structure among the
five dimensions. Information and data literacy
and technical skills were identified as cause
factors that exerted the strongest influence on the
remaining dimensions. In contrast,
communication and collaboration, cybersecurity,
and problem-solving were classified as effect
factors, meaning that their development is
significantly influenced by improvements in
foundational competencies.

Moreover, technical skills demonstrated the
highest level of interaction with the other
dimensions, indicating their central role within
the digital competence framework. The results
suggest that strengthening employees' ability to
utilize digital technologies and effectively
manage information and data can significantly
improve the other digital competencies required
for successful digital transformation within the
oil, gas, and petrochemical industry.

4. Conclusion

The findings indicate that employees' digital
competence is a multidimensional construct in
which information and data literacy and technical
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skills serve as the primary drivers of other
competencies. Unlike many previous studies that
primarily emphasized educational or general
organizational contexts, this study demonstrates
that  technical  and information-related
competencies should receive the highest priority
in technology-intensive industries such as oil,
gas, and petrochemicals.

The identified causal relationships provide
practical guidance for  managers and
policymakers responsible for digital
transformation initiatives. Organizations should
prioritize investments in developing employees'
information literacy and technical capabilities
through specialized training programs, digital
infrastructure  development, and continuous
professional learning. Furthermore, cybersecurity
awareness, digital communication skills, and
problem-solving  competencies should be
strengthened as complementary capabilities to
ensure the effective implementation of digital
technologies.

The proposed model provides a practical
framework  for  recruitment, employee
development, performance evaluation, and
competency management within the oil, gas, and
petrochemical industry. By focusing on the
causal dimensions identified in this research,
organizations can design more effective digital
transformation strategies and improve workforce
readiness for emerging digital technologies.
Future research is recommended to validate the
proposed model in other industrial sectors and
investigate  the  moderating  effects  of

Volume 17. Issue 34. Autumn and Winter, 2025. Pages 263 to 287.

organizational culture and leadership on digital
competence development.
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