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Abstract

Background and Aim: The steel industry, as an energy-intensive sector, faces significant energy losses and increasing environmental
requirements. This applied descriptive—analytical study prioritized energy management strategies for steelmaking furnaces using the
SWOT matrix, fuzzy analytic hierarchy process (FAHP), and quantitative strategic planning matrix (QSPM).

Methods: The study population consisted of 20 experts, including 10 specialists in steelmaking processes (thermodynamics and reduction)
and 10 environmental specialists (pollution control and sustainable development), each with at least 12 years of professional experience
in steel manufacturing companies located in the Persian Gulf Mining and Metal Industries Special Economic Zone. Following the
identification of internal and external factors, seven key criteria, namely cost, efficiency, environmental compatibility, service life,
implementation time, feasibility, and implementation risk, were selected for weighting.

Results: The results of the Fuzzy AHP analysis revealed that environmental compatibility, with a final weight of 0.387, was the most
important decision-making criterion. Based on the interaction of internal and external factors in the SWOT matrix, a set of strategies was
developed under the four categories of SO, ST, WO, and WT. The QSPM results indicated that aggressive (SO) strategies achieved the
highest attractiveness scores, with SO2 (development of waste heat recovery technologies supported by governmental incentives) ranking
first with a total attractiveness score of 6.42.

Conclusion: The findings indicate that this strategy has the highest priority for improving energy management and environmental
performance in steelmaking furnaces and can serve as a practical decision-support tool for managers and policymakers in selecting
appropriate energy management strategies.
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