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Study Summary

The Impact of Digital Transformation on Enhancing the Efficiency of
Air Navigation Systems (CNS/ATM) Project Management in the
Kingdom of Saudi Arabia

Abstract

This study serves as a specialized scholarly response to the rapid technological
advancements characterizing the aviation sector in the Kingdom of Saudi Arabia. It
aimed to investigate the impact of digital transformation on enhancing the efficiency of
Air Navigation Systems (CNS/ATM) project management. The research specifically
analyzed the roles played by digital infrastructure, process automation, predictive
analytics, and cybersecurity in improving the three primary project performance
indicators: time, cost, and quality. To achieve these objectives, the study adopted a
descriptive-analytical methodology, deemed most appropriate for the integrated nature
of administrative and technical research.

The primary research instrument was a structured questionnaire specifically
developed for this study. It consisted of (42) items distributed across the study’s main
axes, following rigorous validation and reliability testing via a pilot study. Psychometric
analyses, including Exploratory Factor Analysis (EFA), confirmed the instrument's
robustness, with a Cronbach’s Alpha coefficient of (0.90). The study was applied to a
population comprising professional and technical staff at the Saudi Air Navigation
Services (SANS). The sample consisted of (294) participants, selected through a simple
random sampling technique to ensure the representation of all functional categories,
including project managers, systems engineers, air traffic controllers, and technical
support staff.

Data were processed using the Statistical Package for the Social Sciences (SPSS
v.28). The analysis included descriptive statistics (means and standard deviations) and
inferential statistics (Pearson correlation and multiple linear regression), alongside
diagnostic tests such as the Variance Inflation Factor (VIF) to ensure the absence of
multicollinearity.

The quantitative results revealed that the level of digital transformation
implementation in air navigation projects was (High), with an overall mean of (4.00),
where the "Cybersecurity" dimension ranked highest with a "Very High" rating.
Furthermore, the findings indicated that the efficiency level of project management was
also (High), with a mean of (3.96), characterized by a significant excellence in "Quality
and Compliance with International Standards." Regression analysis confirmed a
statistically significant impact of digital transformation on enhancing efficiency; the
predictive model explained (70.9%) of the variance in project management efficiency,
with "Process Automation" emerging as the most influential dimension regarding time

efficiency.
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Based on these findings, the study offered several recommendations, most notably:
the necessity of transitioning toward "Digital Twins" to simulate navigation projects
prior to execution, activating predictive analytics units within Project Management
Offices (PMOs) to mitigate financial wastage, and enhancing hybrid training programs
for national cadres to bridge the gap between technical and managerial expertise. These
measures aim to sustain the Kingdom’s navigational leadership in alignment with Saudi
Vision 2030.

Keywords: Digital Transformation, Project Management Efficiency, Air
Navigation Systems (CNS/ATM), Saudi Air Navigation Services (SANS), Aviation
Cybersecurity, Process Automation.
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