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Abstract

Transportation safety remains a critical concern due to ineffective safety management
practices and technological implementation constraints. These factors have led to declining
transportation quality standards and inadequate systematic problem-solving approaches, directly
compromising operational efficiency and safety performance. The objectives of this research are to
1) examine factors influencing road freight transportation improvements for safety enhancement,
2) develop an efficiency enhancement model through innovative transportation technology
acceptance, and 3) propose practical operational guidelines aligned with real-world contexts.
The study population consisted of 5,582 individuals, from which 400 participants were selected
based on a 1 : 20 variable ratio and through probability sampling. Data collection employed an
online questionnaire (reliability coefficient = 0.892), with analysis conducted using inferential
statistics and Structural Equation Modeling (SEM)

The findings reveal that technology acceptance (TAM) has a positive direct effect on
transportation quality standards (TSQM) and safe transportation efficiency (SME), both directly
and indirectly, with TSQM serving as a significant mediating variable. Additionally, safety
management (TSM) significantly influences TSQM and SME both directly and indirectly. The model
explains 68.80% of the variance in SME, consistent with TAM theory and concepts of quality
and safety management. This implies that adopting appropriate technology and management
systems helps enhance transportation efficiency and safety sustainably. Therefore, transportation
operators should integrate technology usage with effective risk management to develop a quality,
safety, and sustainable transportation system suitable for the digital era and business contexts.
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