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Abstract

This study aims to explore the impact of residential solar energy utilization on enhancing
energy sustainability in the Kingdom of Saudi Arabia, within the national shift toward
renewable energy and the objectives of Vision 2030. Solar energy is considered one of the
most promising sustainable solutions, particularly suited to the Kingdom’s climatic,
economic, and social conditions, as it offers a clean and renewable alternative that reduces
reliance on fossil fuels.

The research problem focuses on assessing the extent to which solar energy adoption in
residential buildings contributes to the achievement of energy sustainability across its
environmental, economic, and social dimensions. To address this, a descriptive-analytical
quantitative methodology was employed. The study involved a literature review and
empirical analysis based on data collected through structured surveys targeting residents in
major Saudi cities such as Riyadh, Jeddah, and Dammam.

The collected data were analyzed using advanced statistical tools, including regression and
variance analysis, to examine the relationship between solar energy usage and energy
sustainability indicators. The findings revealed a statistically significant positive correlation
between the use of residential solar systems and reduced electricity consumption, improved
economic efficiency, and lower carbon emissions.

The study concludes that promoting residential solar energy adoption requires activating
financial incentives, intensifying public awareness programs, and updating the regulatory
framework to support broader societal acceptance and accelerate the transition toward
sustainable energy practices.

Keywords: Solar Energy, Energy Sustainability, Residential Sector, Saudi Vision 2030,
Renewable Energy, Energy Efficiency, Carbon Emissions
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