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Abstract

Today, alternative fuels have attracted attention as a necessary solution because of their effective role
in reducing dependence on gasoline and addressing its environmental and economic consequences.
This study employs fuzzy multi-criteria decision-making methods to evaluate alternatives to gasoline
and select the most suitable option for Iran. For this purpose, eleven fuels—gasoline and ten alternative
fuels—were evaluated based on economic, technical-technological, environmental, and policymaking
criteria. The fuzzy best-worst method (BWM) and fuzzy VIKOR method were used to determine the
criteria weights and rank the fuels, respectively. The results showed that the economic criterion had
the highest weight (0.354), followed by the technical-technological criterion (0.275), the
environmental criterion (0.244), and the policymaking criterion (0.127). Based on the fuzzy VIKOR
method, electric fuel ranked first and was selected as the best option for Iran’s transportation sector.
Following electric fuel, compressed natural gas (CNG), liquefied natural gas (LNG), liquefied
petroleum gas (LPG), ethanol, methanol, gasoline, petroleum diesel, biogas, biodiesel, and hydrogen
ranked second through eleventh, respectively. These findings indicate the high potential of electric
vehicles for replacing gasoline engines and their key role in the future of the country’s transportation
industry.
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1. Multi-criteria decision-making method
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1. Analytic hierarchy process (AHP)
2. Fuel cell
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1. Interval-valued intuitionistic fuzzy sets (IVIFS)
2. VIKOR method (VIseKriterijumska Optimizacija | Kompromisno Resenje)
3. Strategic Options development and analysis (SODA)
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1. Neutrosophic sets
2. Technique for order preference by similarity to ideal solution (TOPSIS)
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