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Abstract: High rates of occupational traffic accidents consistently threaten workforce safety, reduce operational efficiency, and increase corporate liability. While digital fleet management systems are common, they frequently prioritize logistics over active hazard prevention. Mitigating these risks requires multidimensional, technology-driven safety interventions. Objectives: This study evaluates and prioritizes the functional requirements for developing a proactive safety driving application, aligning technological implementation with Sustainable Development Goals 3, 8, and 9. Methods: The Analytic Hierarchy Process was utilized to structure the decision model using pairwise comparisons from an expert panel in occupational safety, software engineering, and fleet operations. Four criteria including Safety Impact, Technical Feasibility, Usability, and Regulatory Compatibility were assessed to rank four proposed features: PPE Compliance Check, GPS Tracking, Emergency Reporting, and Health Check. Findings: The PPE Compliance Check secured the highest global weight, driven by its substantial contribution to risk reduction and legal compliance. Experts noted it transforms standard administrative policy into an active engineering control. GPS Tracking ranked second owing to its established technical feasibility, followed closely by Emergency Reporting. Relying on subjective data, the manual Health Check scored the lowest across all dimensions due to self-reporting bias. Sensitivity analyses confirmed a highly robust priority ranking with a consistency ratio below 0.10. Consequently, automated PPE verification should serve as the core foundation of the development roadmap. Future research should integrate objective field performance data to further validate these strategic priorities. 	Comment by Farhan Aldan Khairian: Abstract should be written with 11 font size, Times New Roman, justified, single line spacing. The abstract should be concise and should contain no more than 250 words. Problem statement, objectives, methods and findings are summarized in this section
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Road traffic injuries are a leading cause of work-related fatalities, historically managed through reactive measures. Today, smartphones and AI enable proactive enforcement; computer vision can detect PPE non-compliance with >95% accuracy (Lo et al., 2023), and wearables can quantify fatigue with >85% accuracy (Jiao et al., 2024). However, integrating these technologies into fleet operations requires deliberate feature prioritization. The Analytic Hierarchy Process (AHP) is a structured method for evaluating complex multicriteria decisions (Saaty & Katz, 1990). While widely applied across diverse sectors including supply chain, software selection, and smart campuses (Chaube et al., 2024; Fitri et al., 2025; Gupta et al., 2017; Singh, 2013; Zaidan et al., 2015), its application in occupational safety mobile apps remains uncommon. Existing fleet management studies often reduce feature selection to technical or cost considerations, ignoring the critical balance of field safety, technical constraints, usability, and regulatory compliance. This study addresses this gap by utilizing AHP to prioritize four features for the Drivety app: PPE Compliance Check, GPS Tracking, Health Check, and Emergency Reporting. By synthesizing expert judgments and validating them through sensitivity analyses, this research provides a data-driven development roadmap.
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2.1 Decision Hierarchy
The AHP hierarchy for this study has three levels. At the top sits a single goal: select the safety feature with the highest impact that is also realistic for near-term development. The second level contains four evaluation criteria: Safety Impact (SI) covers the feature's potential to reduce accident frequency and severity; Technical Feasibility (TF) reflects how readily the feature can be built and integrated given available hardware and software constraints; Usability (US) addresses how much cognitive or physical burden the feature places on drivers during operation; and Regulatory Compatibility (RC) examines alignment with occupational safety standards, including ISO 39001:2012 and Indonesia's SMK3 system under PP No. 50/2012. The four alternatives at the bottom level are PPE Compliance Check, GPS Tracking, Health Check, and Emergency Reporting. 
2.2 Expert Panel and Elicitation 
Three experts participated, each selected on the basis of direct decision-making responsibility in their domain and at least seven years of relevant professional experience. Expert 1 is a Safety Officer with 10 to 15 years in fleet OHS auditing and incident investigation. Expert 2 is a Computer Vision and mobile software engineer (7 to 12 years) specializing in on-device machine learning. Expert 3 is a Product and Fleet Manager (8 to 12 years) responsible for feature planning, compliance, and fleet operations. Each expert completed a separate set of pairwise comparison matrices using the Saaty 1 to 9 scale (Saaty, 1987), covering the criteria matrix and four alternative matrices (one per criterion). Elicitation was conducted asynchronously to prevent anchoring effects.
2.3 Aggregation and Validation 
Individual judgments were aggregated using the Aggregated Individual Judgments (AIJ) method, with the Aggregation of Individual Priorities (AIP) calculated in parallel as a robustness check (Ranjbar & Effati, 2023). Consistency was evaluated using the Consistency Ratio with a 0.10 threshold (CR < 0.10). Furthermore, following Więckowski and Sałabun (2023), model stability was comprehensively assessed using a one-way test (±10% criterion weight perturbation) and dynamic testing to identify exact rank inversion thresholds. The entire analysis was conducted in R.
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3.1 Consistency Diagnostic
Nearly all individual expert matrices met the acceptable Consistency Ratio threshold (CR < 0.10). While Expert 3 produced two marginal exceedances (CR = 0.102) , these resolved perfectly after Group-AIJ aggregation. The final combined matrices demonstrated strong consistency with CR values ranging strictly from 0.019 to 0.084 , providing a valid and reliable basis for global priority computation.
3.2 Criteria Weights
Safety Impact emerged as the dominant criterion with a Group-AIJ weight of 0.428. Experts 1 and 3 both assigned it weights above 0.50, while Expert 2, coming from a software engineering background, weighed Technical Feasibility higher (0.495). Despite this divergence, the group aggregation preserved Safety Impact at the top, with Technical Feasibility (0.231) and Regulatory Compatibility (0.229) occupying a closely matched middle tier. Usability received the lowest weight at 0.112. The AIP aggregation produced the same ordering, with values differing by no more than 0.03 from the AIJ results.
3.3 Global Feature Priorities
Global weights were computed by multiplying each feature's local priority under each criterion by the corresponding criterion weight and summing across criteria. Results are shown in Table 2 and visualized in Figure 2.
Table 2: Global weights and rankings under Group-AIJ and AIP aggregation
	Feature
	Group-AIJ
	AIP
	AIJ Rank
	AIP Rank

	PPE Compliance Check
	0.449
	0.442
	1
	1

	GPS Tracking
	0.263
	0.272
	2
	2

	Emergency Reporting
	0.229
	0.225
	3
	3

	Health Check
	0.060
	0.060
	4
	4


The PPE Compliance Check finished first with a global weight of 0.449. Its local weights under Safety Impact (0.570) and Regulatory Compatibility (0.534) were the highest of any feature under those criteria, and since those two criteria together account for 0.657 of the total criteria weight, the resulting contribution to the global score was decisive. The feature's combined contribution from SI and RC alone was 0.366, which already exceeds the entire global weight of GPS Tracking.
GPS Tracking ranked second (0.263) by leading in Technical Feasibility (0.548) and Usability (0.551). These advantages reflect the maturity of GPS hardware, the familiarity of location-based interfaces among drivers, and the straightforward integration path with existing fleet telematics platforms. Emergency Reporting placed third (0.229). Its safety-related contributions were not negligible, particularly under Regulatory Compatibility where it scored 0.291, but it was outweighed by the PPE Compliance Check on both dominant criteria and fell short of GPS Tracking on the technical dimensions. The gap between GPS Tracking and Emergency Reporting is relatively narrow at 0.034. Health Check ranked last across every aggregation scenario (0.060).
[image: ]
Figure 2. Global priority weights (left) and criteria contribution per feature (right).

3.4 Discussion
The marginal consistency exceedances resolving under Group-AIJ aggregation align with known AHP behavior, where averaging smooths inconsistencies without distorting priorities (Pant et al., 2022). The AIJ and AIP agreement confirms cross-domain consensus. Sensitivity analyses proved this ranking's robustness (PPE > GPS > Emergency > Health), remaining unchanged across one-way tests. Rank shifts are unlikely under ordinary policies, as Emergency Reporting only overtakes GPS at extreme baseline weight shifts (e.g., Safety Impact reaching 0.533). 
PPE Compliance Check secured first place through dominance in Safety Impact and Regulatory Compatibility. It transforms an administrative control into an engineering interlock, challenging the NIOSH Hierarchy of Hazard Controls. This is highly feasible, as deep learning detectors reliably identify PPE compliance (Isailovic et al., 2022) with real-time performance (Lo et al., 2023). Under Reason’s (1990) Swiss Cheese Model, it closes the earliest defensive hole before operation begins. GPS Tracking ranked second, leading in technical and usability criteria. Despite telematics studies showing 20–43% crash reductions (Ziakopoulos et al., 2022) , its lower global weight stems from acting primarily as a post-event audit with limited preventive capacity. Emergency Reporting followed closely, while Health Check ranked last due to self-reporting bias, undermining manual questionnaires as reliable safety instruments (Hickman & Hanowski, 2022).
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[bookmark: _rz7rx7jwbfnq][bookmark: _d1qj9rjuo7g9]This study applied AHP to prioritize four candidate features for the Drivety fleet safety application. PPE Compliance Check ranked first (0.449), followed by GPS Tracking (0.263), Emergency Reporting (0.229), and Health Check (0.060), with the ranking consistent across two aggregation methods and stable under both one-way and dynamic sensitivity testing. These results support a phased roadmap beginning with PPE Compliance Check, advancing GPS Tracking and Emergency Reporting in a second phase, and deferring Health Check until objective sensor-based alternatives are available. Future work should broaden expert representation, incorporate end-user perspectives from drivers and fleet supervisors, and validate the priority structure against real-world safety outcome data from deployed applications. 
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