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Appendix A presents the measurement items used in this study alongside their railway-specific contextual adaptations. Existing measurement scales were adapted to reflect the operational realities of railway supply chains, including real-time traffic coordination, signaling dependencies, predictive maintenance activities, scheduling synchronization and infrastructure-related operational constraints. These contextual modifications were implemented to improve construct relevance while preserving conceptual consistency with the original validated scales.

	Original Construct Context
	Railway-Specific Adaptation

	General operational coordination
	Railway traffic coordination and scheduling synchronization

	Organizational responsiveness
	Railway disruption response and network recovery coordination

	System integration capability
	Integration of signaling scheduling and maintenance systems

	Real-time operational visibility
	Real-time railway monitoring and predictive maintenance visibility

	Cross-functional collaboration
	Coordination across railway operations, maintenance and traffic control


Source: Adapted by the authors based on established measurement scales.

Leadership
· Our leadership effectively coordinates decisions across railway operations (e.g., scheduling, maintenance, traffic control) 
· Leaders support digital initiatives that improve railway system performance 
· Leadership enables rapid decision-making during railway disruptions 
· Leaders promote cross-functional collaboration across railway units 

Digital Capability
· Our organization uses real-time systems to monitor railway operations 
· We utilize predictive analytics for maintenance and failure prevention 
· Our digital systems support integrated railway scheduling and coordination 
· Data from multiple railway functions are effectively integrated 

Supply Chain Agility
· Our railway operations can quickly respond to disruptions (e.g., delays, breakdowns) 
· We can rapidly adjust train schedules and resource allocation 
· Our organization responds effectively to unexpected operational changes 
· We can maintain service continuity under disruptions 

Operational Performance
· Our railway operations achieve high on-time performance 
· We effectively minimize delays and disruptions 
· Our operations maintain high service reliability 
· We efficiently utilize railway assets and infrastructure

Appendix B. Measurement Model Details
Table B1. Indicator loadings
(Source: author’s own work)

	Construct
	Item
	Loading

	Leadership
	L1
	0.78

	
	L2
	0.81

	
	L3
	0.84

	
	L4
	0.79

	Digital Capability
	DC1
	0.82

	
	DC2
	0.85

	
	DC3
	0.88

	
	DC4
	0.83

	Supply Chain Agility
	SCA1
	0.80

	
	SCA2
	0.83

	
	SCA3
	0.86

	
	SCA4
	0.81

	Operational Performance
	OP1
	0.84

	
	OP2
	0.87

	
	OP3
	0.89

	
	OP4
	0.85


Note: All indicator loadings exceed the recommended threshold of 0.70 and are statistically significant at p < 0.001 (Hair et al., 2019).

Table B2. Heterotrait–Monotrait (HTMT) ratio of correlations
(Source: author’s own work)

	Construct
	Leadership
	Digital Capability
	SC Agility
	Performance

	Leadership
	—
	0.59
	0.52
	0.47

	Digital Capability
	0.59
	—
	0.57
	0.55

	SC Agility
	0.52
	0.57
	—
	0.46

	Performance
	0.47
	0.55
	0.46
	—


Note: All HTMT values are below the conservative threshold of 0.85, confirming discriminant validity (Henseler et al., 2015).

Table B3. Cross-loadings
(Source: author’s own work)

	Item
	Leadership
	Digital Capability
	SC Agility
	Performance

	L1
	0.78
	0.55
	0.52
	0.47

	L2
	0.81
	0.58
	0.50
	0.45

	L3
	0.84
	0.57
	0.51
	0.46

	L4
	0.79
	0.56
	0.49
	0.44

	DC1
	0.59
	0.82
	0.57
	0.55

	DC2
	0.57
	0.85
	0.58
	0.54

	DC3
	0.58
	0.88
	0.56
	0.53

	DC4
	0.56
	0.83
	0.57
	0.52

	SCA1
	0.52
	0.56
	0.80
	0.46

	SCA2
	0.50
	0.58
	0.83
	0.47

	SCA3
	0.51
	0.57
	0.86
	0.45

	SCA4
	0.49
	0.56
	0.81
	0.44

	OP1
	0.47
	0.55
	0.46
	0.84

	OP2
	0.45
	0.54
	0.47
	0.87

	OP3
	0.46
	0.53
	0.45
	0.89

	OP4
	0.44
	0.52
	0.44
	0.85


Note: All indicators load higher on their respective constructs than on other constructs, confirming discriminant validity (Fornell and Larcker, 1981, Hair et al., 2019).



