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ABSTRACT

The construction industry constitutes a significant portion of the national
economy, with many other industries and jobs directly or indirectly
dependent on it. Despite advancements in technology, machinery, and
project management standards, this industry continues to face low
productivity and efficiency due to numerous non-value-adding activities
and widespread waste during project execution. This situation leads to
time and cost overruns beyond the initial plans, which not only reduce the
contractor's profit but also jeopardize the investment of the client and
other stakeholders, exposing projects to the risk of failure and the inability
to meet predefined objectives. Therefore, eliminating waste—recognized
as a key contributor to time and cost increases in construction projects—
is both crucial and necessary.This study investigates the impact of
Building Information Modeling (BIM) technology and its capabilities on
enhancing Lean Construction effectiveness with the aim of eliminating or
minimizing waste in construction projects. The research-was conducted
using a structured interview approach based on a decision matrix,
followed by analysis of the results through multi-criteria decision-making
methods. The findings indicate that BIM technology significantly enhances
Lean Construction effectiveness from various perspectives. The study
reveals that the 3D BIM model has been able to eliminate or reduce many
of the risks that lead to waste, whereas more advanced models—such as
4D and 5D BIM—despite their higher cost and complexity, have shown
less impact on mitigating waste-related risks. Furthermore, utilizing BIM
capabilities can play a pivotal role in reducing waste and improving the
performance of construction projects by minimizing or eliminating risks
arising from uncertainty, information inconsistency, and deficiencies in
design and planning.
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