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ABSTRACT

Smart technologies, particularly within the framework of the Fourth
Industrial Revolution, hold significant potential for optimizing processes
and improving workplace environments in the urban construction industry.
However, studies show that the adoption rate of these technologies remains
low—even in developed countries—and no comprehensive strategic
analysis has yet been conducted within the urban context of Iran. The
primary objective of this study is to evaluate the adoption strategies of
smart technologies in urban construction through the development of a
novel SWOT-MCDM-based model under conditions of uncertainty. To
achieve this, a multi-stage approach was employed. In the first stage,
through expert interviews and SWOT analysis, the key strengths,
weaknesses, opportunities, and threats influencing adoption were
identified. Next, the fuzzy Delphi method was used to screen and validate
the identified factors. In the third stage, the fuzzy FUCOM method was
applied to determine the relative importance of the decision criteria. This
method offers reliable and precise weights with a minimal inconsistency
rate. Subsequently, the fuzzy COCOSO method was used to evaluate and
prioritize strategic alternatives. Unlike conventional ranking methods that
only identify the top priority, this approach allows for the clustering of
strategies into preference groups, the identification of non-dominated
(efficient) options, and a more flexible and nuanced decision analysis. In
the final step, sensitivity analysis was conducted in two ways: first, by
varying the weights of the criteria, and second, by altering the decision-
making method to assess the robustness and validity of the results. To
validate the proposed model, Qom Province was selected as the case study
due to its strategic position and ongoing smart city development programs.
The results of this study can serve as a practical guide for urban
policymakers in designing a roadmap for adopting smart technologies and
investing in modern infrastructure.
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