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Abstract

This study aimed to examine the role of solar energy in improving energy
consumption efficiency in data centers in the Kingdom of Saudi Arabia through an applied study
targeting employees working in data centers. The importance of the study stems from the rapid
expansion of data centers and the increasing demand for electrical energy required to operate them,
highlighting the need for sustainable solutions that enhance energy efficiency and reduce
environmental impacts. Solar energy is considered one of the most promising renewable energy
sources capable of achieving these objectives.

The study adopted the descriptive analytical approach and used a questionnaire as
the primary data collection instrument. The questionnaire consisted of 20 items distributed across
two main dimensions: the applicability of solar energy in data centers and the impact of solar energy
on improving energy consumption efficiency. The questionnaire was distributed to a sample of 150
employees working in data centers in the Kingdom of Saudi Arabia. The collected data were
analyzed using the Statistical Package for the Social Sciences (SPSS) along with appropriate

descriptive and inferential statistical techniques to achieve the study objectives and test its

hypothesis.

The findings revealed a statistically significant positive effect of solar energy on
improving energy consumption efficiency in data centers. The results also indicated a high level of
awareness among respondents regarding the feasibility of implementing solar energy systems and
their role in reducing electricity consumption, lowering operational costs, and promoting
environmental sustainability.

Based on the findings, the study recommends expanding the adoption of solar
energy in data centers, encouraging investment in renewable energy projects, developing smart
energy management systems, upgrading infrastructure, enhancing the capabilities of technical
personnel, and strengthening cooperation among government agencies, the private sector, and
research institutions to support renewable energy applications and contribute to achieving the
objectives of Saudi Vision 2030 in sustainability and digital transformation.

Keywords: Solar Energy, Energy Consumption Efficiency, Data Centers,
Renewable Energy, Sustainability, Kingdom of Saudi Arabia.
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