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Multi-Criteria Decision-Making Approach for Energy Storage Foresight in Iran

R. Fallah Department of Energy Conversion Engineering, Faculty of Mechanical and Energy
Engineering, Shahid Beheshti University, Tehran, Iran

S. Mahmoudian Younesi Department of Renewable Energy Engineering , Faculty of Energy, Shahid Beheshti
University, Tehran, Iran

M. Zandi Department of Renewable Energy Engineering, Faculty of Energy, Shahid Beheshti
University, Tehran, Iran

Abstract

The increasing share of renewable energy and the intermittency of its generation have highlighted the need to develop energy storage
technologies in Iran. Given the country's high solar energy potential, this study evaluates eight energy storage technologies,
including pumped hydro storage, lithium-ion batteries, sodium—sulfur batteries, compressed air energy storage, thermal energy
storage, flywheel energy storage, hydrogen energy storage, and supercapacitors, using a multi-criteria decision-making approach.
Financial, technical, environmental, social, and risk-related criteria were weighted using the Analytic Hierarchy Process (AHP), and
the data were analyzed under different scenarios, including equal weighting, financial priority, technical priority, environmental
priority, combined weighting, and a future-oriented approach. The results showed that hydrogen energy storage, thermal energy
storage, and compressed air energy storage performed better than the other technologies in most scenarios, whereas lithium-ion and
sodium-sulfur batteries ranked lower due to their higher costs and shorter service life. Finally, the development and localization of
energy storage technologies can strengthen the country's energy security, reduce dependence on fossil fuels, and facilitate Iran's
transition to a sustainable and low-carbon energy system.

Keywords: Energy Storage, Energy Foresight, Analytic Hierarchy Process (AHP), Hydrogen storage, Energy Scenarios, Iran.
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