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Abstract

The oil industry, as one of the most strategically important and resource-
intensive industries, faces increasing challenges associated with environmental
pressures, production costs, supply chain disruptions, and the need to achieve
sustainable production. Accordingly, optimizing sustainable production
mechanisms based on supply chain risks has become an important managerial
and strategic concern. This study aimed to develop a framework for optimizing
sustainable production mechanisms in the oil industry by identifying the
dimensions of sustainable production optimization and supply chain risks and
determining their relative influence. The research was conducted using a
mixed-methods developmental design. In the qualitative phase, systematic
content screening was employed to identify the main dimensions of sustainable
production optimization and supply chain risks. The identified dimensions
were subsequently evaluated through expert judgment and fuzzy Delphi
analysis to assess their theoretical validity and consensus. In the quantitative
phase, interpretive ranking and intuitionistic fuzzy analysis were applied to
examine the relationships among the identified dimensions and determine the
most influential basis for sustainable production optimization. The qualitative
phase involved academic experts and specialists in industrial management,
while the quantitative phase was conducted with 25 experienced managers of
oil companies affiliated with the Ministry of Oil. The results identified six
dimensions for sustainable production optimization and five dimensions for
supply chain risk assessment. The fuzzy Delphi analysis confirmed all
identified dimensions based on the predefined consensus threshold. The
quantitative findings further demonstrated that ecological-climatic positioning
and industrial ecosystem considerations constitute the most influential basis for
optimizing sustainable production in the oil industry. This finding indicates
that sustainable production should be approached through an integrated
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perspective that considers the geographical, ecological, climatic,
environmental, economic, and operational characteristics of oil-producing
locations and their industrial relationships. Accordingly, managing supply
chain risks through ecological and industrial ecosystem-based positioning can
contribute to reducing environmental impacts and production-related costs
while strengthening the long-term sustainability of oil companies. The study
provides a conceptual and analytical basis for integrating supply chain risk
management with ecological and industrial considerations in the optimization
of sustainable production mechanisms in the oil industry.

Keywords: Sustainable Production; Production Optimization; Supply Chain
Risk; QOil Industry; Ecological-Climatic Positioning; Industrial Ecosystem;
Intuitionistic Fuzzy Analysis.

Introduction

Sustainable production has become an essential component of contemporary
industrial development, particularly in industries such as oil and gas that are
closely associated with environmental impacts, extensive resource
consumption, complex production processes, and geographically dispersed
supply chains. In the oil industry, sustainable production requires more than
improving operational efficiency; it also involves reducing environmental
damage, controlling production costs, managing supply chain risks, and
maintaining an appropriate balance among economic, social, and
environmental objectives. Therefore, this study focused on optimizing
sustainable production mechanisms based on supply chain risks in the oil
industry, with particular attention to the ecological and geographical
characteristics of production locations.

Methodology

The research was developmental in terms of its outcome and employed a
mixed-methods design. In the qualitative phase, systematic content screening
was conducted to identify measurable dimensions of sustainable production
optimization and supply chain risks. Relevant studies were systematically
reviewed and critically assessed using a structured evaluation process. From an
initial set of 51 studies, 24 studies were selected for detailed analysis, including
14 studies related to sustainable production optimization and 10 studies
addressing supply chain risk dimensions. Academic experts and specialists in
industrial management participated in the qualitative assessment. Fuzzy Delphi
analysis was subsequently used to examine the theoretical consensus and
reliability of the identified dimensions. In the quantitative phase, 25
experienced managers of oil companies affiliated with the Ministry of Oil
evaluated the identified dimensions through pairwise comparison matrices.
Interpretive ranking and intuitionistic fuzzy analysis were then employed to
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determine the relative influence of the dimensions and identify the most
influential basis for sustainable production optimization.

Findings

The systematic content analysis identified six dimensions associated with
sustainable production optimization and five dimensions associated with
supply chain risk. The fuzzy Delphi results showed that all 11 identified
assessment criteria exceeded the established consensus threshold and were
therefore retained in the analytical framework. The results of the quantitative
analysis indicated that ecological-climatic positioning and industrial ecosystem
considerations were the most influential dimensions in sustainable production
optimization. These dimensions demonstrated direct and indirect effects on
other dimensions of the optimization framework. The findings suggest that
sustainable production in the oil industry is strongly dependent on the
appropriate assessment of the ecological, climatic, geographical, and industrial
characteristics of production locations. In particular, considering the
compatibility between oil-related facilities and their surrounding industrial and
ecological systems can contribute to reducing environmental damage,
controlling production costs, and improving the sustainability of oil companies.
The results also emphasize the importance of supply chain risk management as
a mechanism for identifying and controlling factors that may intensify
environmental pollution, waste generation, operational disruption, and
production inefficiency.

Conclusion

The findings demonstrate that optimizing sustainable production in the oil
industry requires an integrated approach in which supply chain risk
management is combined with ecological-climatic positioning and industrial
ecosystem considerations. Rather than treating production optimization solely
as an operational or economic issue, oil companies should evaluate production
locations and associated supply chain structures from an ecological, climatic,
geographical, and industrial perspective. Such an approach can reduce
environmental impacts, improve resource efficiency, lower production-related
costs, and strengthen the long-term sustainability of oil companies. Therefore,
ecological-climatic positioning and industrial ecosystem compatibility can be
regarded as strategic foundations for developing sustainable production
mechanisms and managing supply chain risks in the oil industry.
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