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Abstract:

This study aims to explore the potential of integrating Design Thinking with Artificial
Intelligence (Al) to develop innovative solutions for energy consumption management within smart
residential environments. The importance of this research arises from the growing challenges
associated with increasing energy demand and the urgent need for innovative models that combine
technological capabilities with human-centered perspectives to achieve sustainability.

The study adopted a qualitative research approach, relying on semi-structured interviews
conducted with ten families residingin a smart housing complexin Riyadh, in addition to four experts
specialized in Al, design thinking, and energy infrastructure. Data were analyzed using Thematic
Analysis, enabling the identification of usage patterns, challenges, and future perceptions.

The findings revealed that families encountered several difficulties, including limited
awareness of smart energy management, the complexity of user interfaces, and reliance on certain
family members to operate the systems. Experts, on the other hand, emphasized broader challenges
such as weak technological infrastructure, the absence of supportive national policies, and the lack
of simplicity in system design. Moreover, the study indicated that the absence of systematic design
thinking in the development of these systems was a major factor contributing to limited adoption
and ineffective use.

The study concludes that integrating design thinking with Al is not merely a technical
convergence, but rather a strategic framework that enhances user experience, improves energy
efficiency, and supports environmental sustainability. The results highlight the need to develop
simplified interfaces, provide training programs, and adopt supportive regulatory policies, ensuring
sustainable impact and strengthening the success of smart energy initiatives in alignment with Saudi

Arabia’s Vision 2030.
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