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Abstract:

This study aims to analyze and evaluate the potential of Digital Twin (DT) technology in
enhancing infrastructure management within Libyan cities, focusing on Al-Bayda as a case
study. The research investigates the pivotal role of DT in optimizing planning, operation,
maintenance, and decision-making for critical infrastructure, including water, transportation,
energy, and urban systems. Employing a mixed-methods approach, the study utilizes a
descriptive-analytical review of existing literature alongside a field survey targeting specialists
and experts in Al-Bayda. The survey measured the current level of knowledge, assessed
practical applicability, and identified key obstacles hindering implementation. The results
demonstrate that DT technology provides a dynamic, high-fidelity simulation model capable
of facilitating proactive management. The findings conclude that adopting DT technology
represents a promising strategic opportunity for Libyan cities to transition towards
sustainability and smart infrastructure. However, this potential is contingent upon the
establishment of a supportive digital environment, primarily through the availability of open
data, the development of robust digital infrastructure, and the enactment of national legislation
and regulatory standards to govern adoption and operational processes. Consequently, the
study emphasizes the necessity of an integrated approach to overcome existing challenges,
including the digital divide, lack of technical expertise, and financial limitations, to effectively
leverage this technology for urban development.

Keywords: Digital twin, infrastructure management, smart cities, challenges, solutions, and
proposals.
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