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Abstract

The transformation of energy systems in recent decades reflects a significant increase in the
role of renewable energy in addressing environmental, economic, and energy security
challenges. The expansion of renewable energy capacity—particularly solar and wind
power—indicates a gradual shift in energy supply patterns from fossil fuels toward clean and
sustainable sources. An examination of global and regional trends shows that, although the
development of renewable energy has accelerated in many countries, the extent of effective
deployment is strongly influenced by technological, institutional, economic, and social
factors. In Iran, despite substantial potential, the share of renewable energy in the electricity
generation mix remains limited, primarily due to structural, economic, and policy-related
constraints. The findings of this study suggest that achieving a sustainable energy future
requires a comprehensive approach encompassing targeted investment, infrastructure
development, technological advancement, and enhanced social acceptance. The transition
toward renewable energy not only contributes to reducing pollutant emissions and improving
public health but also plays a critical role in strengthening energy security and promoting
sustainable development.
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Renewable energy, energy future, sustainable development, energy security, energy transition.
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