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Abstract

Purpose: This study aims to identify and assess risks in oil and gas projects using a fuzzy approach based on the OPA—Marcus
method. The oil and gas industry is one of the most high-risk investment sectors, facing significant uncertainties due to technical
complexity, economic volatility, and political instability. The main purpose of this study is to develop an effective model for
comprehensive risk analysis and to minimize their impacts on project cost, time, and quality.

Methodology: The research is applied—descriptive and quantitative in nature. The statistical population includes experts and
managers in the oil and gas industry selected through a snowball sampling method. Initially, potential risks were classified into six
main categories (engineering, financial, environmental, design and construction, contractual, and managerial). The fuzzy ordinal
priority approach was first used to determine the weights of evaluation criteria, and then the fuzzy MARCOS method was employed
to rank the risk factors in the Bandar Imam Petrochemical Company.

Findings: The findings revealed that financial risks, with an importance coefficient of 2.079, had the greatest impact on project
performance, followed by environmental risks with 1.747. Among the sub-risks, the emission of toxic pollutants into the air (0.837)
was identified as the most critical factor. Inflation rate fluctuations affecting contract terms and project delays due to design changes
ranked second and third, respectively. These results highlight that managing financial and environmental risks is key to the success
of oil and gas projects.

Originality /Value: The novelty of this study lies in the simultaneous application of the fuzzy OPA and fuzzy MARCOS methods
for multidimensional risk evaluation in industrial projects. This integrated approach enhances decision-making precision by
accounting for interdependencies among factors. The findings provide valuable analytical support for oil and gas project managers
to mitigate uncertainties and improve risk management performance.

Keywords: Risk management, Oil and gas projects, Fuzzy multi-criteria decision-making, Fuzzy ordinal ptiotity approach,
Fuzzy MARCOS method.
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Table 1- Risk factors Risk factors in oil and gas projects.
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Table 2- Fuzzy weights of the final risk factor evaluation indicators in Bandar Imam Petrochemical Company.
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Table 3- Results of the fuzzy Marcus method (Rank and importance coefficients of risk factors).
St Jolge £(K;) f(K) K K fK) fK) fK) 43
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R4 (0.18,0.47,1.18) (0.0,39.0,18.07) 0655 1764 0519 0.193 0395 12

! Measurement Alternatives and Ranking according to
Compromise Solution (MARCOS)
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Table 3- Results of the fuzzy Marcus method (Rank and importance coefficients of risk factors).
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Table 4- Importance coefficients and overall ranking of risk factors in Bandar Imam
Petrochemical Company's oil and gas projects.
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