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Given the rapid advancements in Al, it is expected that its role in the
smartification of buildings will continue to expand and bring more benefits.
Therefore, this study focuses on examining the application of artificial
intelligence in the smartification of the construction industry, particularly in
engineering, design, and building facade execution companies. The statistical
population of this study comprises all managers in engineering, design, and
building facade construction companies, with 150 individuals randomly
selected based on Cochran's formula. A researcher-developed questionnaire
consisting of 40 questions relevant to the topic was used as the data collection
tool. The collected data were assessed and evaluated using SPSS software,
LISREL, and the structural equation modeling method (PLS). The results
indicate a positive and significant role of artificial intelligence in the
smartification of the industry. Furthermore, the results identify eight factors—
performance indicators, safety and supervision indicators, challenge and
obstacle indicators, management and interactive indicators, educational and
developmental indicators, technical indicators, legal and regulatory indicators,
and financial and economic indicators—as significant in demonstrating the
application of artificial intelligence in the smartification of the construction

industry, with their significant effects also confirmed.
Keywords: Artificial Intelligence, Smartification, Construction Industry, Engineering Design
Companies.
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Introduction

The rapid advancements in artificial intelligence (Al) have transformed various industries,
including the construction sector. Al's integration into building smartification processes promises
numerous benefits, such as enhanced efficiency, safety, and cost-effectiveness (Holzmann, 2022). This
study focuses on the application of Al in the smartification of the construction industry, specifically within
engineering design and building facade execution companies. The primary objective is to explore the role
of Al in this sector and identify key factors that influence its implementation and effectiveness.

Methods and Materials

This research employs a quantitative approach, utilizing a survey methodology to gather data from
industry professionals. The target population includes all managers in engineering design and building
facade construction companies. Using Cochran's formula, a sample size of 150 managers was randomly
selected to ensure representativeness. A researcher-developed questionnaire comprising 40 questions was
used as the primary data collection tool. The questions were designed to cover various aspects of Al
application in the construction industry, including performance, safety, management, and economic
indicators.

To validate the questionnaire, feedback from 25 academic experts and industry specialists was
incorporated, ensuring both content validity and reliability. A pilot study with 40 respondents was
conducted to test the questionnaire, resulting in a Cronbach's alpha score that confirmed its reliability. The
final data were analyzed using SPSS and LISREL software, employing Partial Least Squares Structural
Equation Modeling (PLS-SEM) to evaluate the relationships between variables (Hair et al., 2016).

Findings and Results

The analysis revealed a positive and significant impact of Al on the smartification of the
construction industry. The study identified eight critical factors that influence Al application in this
context:

Performance Indicators: Al significantly improves project efficiency, reduces costs, and shortens
project completion times while enhancing quality and energy efficiency.

Safety and Supervision Indicators: Al enhances safety by enabling better hazard identification,
prevention, and automated supervision.

Challenge and Obstacle Indicators: High implementation costs, lack of expertise, resistance to
change, and initial expenses are major barriers to Al adoption in the construction industry.

Management and Interactive Indicators: Al improves communication and coordination among
teams, enhances customer interactions, and supports workforce training and empowerment.

Educational and Developmental Indicators: Collaboration between industry and academia, basic
Al training for employees, and awareness programs are essential for successful Al implementation.

Technical Indicators: Advanced Al technologies such as machine learning and computer vision
are crucial for smart building applications, but technical challenges must be addressed.
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Legal and Regulatory Indicators: Clear regulations, data privacy, and security standards are
necessary to ensure the safe and effective use of Al in construction.

Financial and Economic Indicators: Evaluating the cost-benefit ratio, ensuring a return on
investment, and developing new business models are critical for the financial viability of Al projects.

Descriptive statistics indicated that 70% of the respondents were male, with 65% holding a
master’s degree, 25% a doctorate, and the remaining 10% a bachelor’s degree. Over 50% of the
respondents had more than 20 years of experience in the industry, with varying levels of familiarity with
Al (40% moderate, 30% none, 30% advanced).

Conclusion

The findings suggest that Al plays a crucial role in the smartification of the construction industry,
offering significant improvements in efficiency, safety, and cost management. However, successful
implementation requires overcoming challenges such as high costs, lack of expertise, and resistance to
change. The study highlights the importance of regulatory frameworks, technical infrastructure, and
continuous education to support Al adoption. Collaboration among stakeholders, including government,
educational institutions, technology companies, and construction firms, is essential to drive innovation
and efficiency in the industry.

Future research should focus on longitudinal studies to track the long-term impact of Al on the
construction industry and explore emerging Al technologies that can further enhance smartification
efforts. This study contributes to the growing body of knowledge on Al applications in construction,
providing valuable insights for industry practitioners and policymakers.
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