Appendix A
Instruments Evaluation
The instrument was evaluated at two levels. The first-order analysis was performed for the confirmatory factor analysis of the primary factors. The reliability >0.7, rho>0.7, AVE >0.5, and CR >0.7 were found satisfactory for all factors, as shown in the table 1. 

Table A1: First Order Construct’s Reliability and Validity
	
	Cronbach's Alpha
	rho_A
	Composite Reliability
	Average Variance Extracted 

	CL
	0.97
	0.98
	0.98
	0.84

	COL
	0.93
	0.93
	0.95
	0.82

	COM
	0.94
	0.95
	0.95
	0.72

	IE
	0.92
	0.93
	0.94
	0.65

	IM
	0.96
	0.96
	0.97
	0.83

	KI
	0.93
	0.93
	0.94
	0.71

	MM
	0.96
	0.96
	0.97
	0.85

	PE
	0.88
	0.88
	0.91
	0.59

	RG
	0.89
	0.90
	0.92
	0.65

	SMG
	0.90
	0.91
	0.93
	0.67



Convergent validity was found appropriate for HTMT ratios (<0.95) for all factors as given in the table A2. 

Table A2: Heterotrait-Monotrait (HTMT) Ratio 
	
	CL
	PM
	RK
	RM
	SM
	SMT
	SMU
	SS

	CL
	
	
	
	
	
	
	
	

	PM
	0.595
	
	
	
	
	
	
	

	RK
	0.658
	0.78
	
	
	
	
	
	

	RM
	0.674
	0.598
	0.679
	
	
	
	
	

	SM
	0.703
	0.599
	0.638
	0.702
	
	
	
	

	SMT
	0.718
	0.572
	0.668
	0.755
	0.757
	
	
	

	SMU
	0.496
	0.563
	0.587
	0.682
	0.563
	0.529
	
	

	SS
	0.721
	0.638
	0.708
	0.792
	0.78
	0.811
	0.629
	




Indicator loading with the relevant factors was found >0.7, and cross-loading was highest with relevant factors as compared to other factors, as shown in the table A3. 

Table A3. Indicators Loadings and Cross Factor Loadings 
	
	CL
	PM
	RK
	RM
	SM
	SMT
	SMU
	SS

	CL1
	0.84
	0.46
	0.50
	0.50
	0.54
	0.52
	0.37
	0.52

	CL2
	0.91
	0.51
	0.54
	0.58
	0.58
	0.62
	0.35
	0.63

	CL3
	0.93
	0.51
	0.58
	0.60
	0.62
	0.64
	0.40
	0.64

	CL4
	0.94
	0.56
	0.58
	0.61
	0.61
	0.63
	0.44
	0.65

	CL5
	0.92
	0.55
	0.61
	0.60
	0.61
	0.63
	0.44
	0.64

	CL6
	0.93
	0.57
	0.63
	0.63
	0.66
	0.64
	0.48
	0.68

	CL7
	0.93
	0.56
	0.62
	0.63
	0.68
	0.67
	0.47
	0.69

	CL8
	0.91
	0.53
	0.60
	0.64
	0.66
	0.66
	0.45
	0.66

	PM11
	0.46
	0.80
	0.63
	0.44
	0.39
	0.39
	0.39
	0.42

	PM12
	0.39
	0.75
	0.50
	0.32
	0.39
	0.34
	0.28
	0.36

	PM13
	0.46
	0.79
	0.60
	0.47
	0.44
	0.43
	0.39
	0.48

	PM14
	0.47
	0.76
	0.57
	0.45
	0.38
	0.44
	0.41
	0.45

	PM15
	0.48
	0.82
	0.63
	0.45
	0.42
	0.43
	0.41
	0.46

	PM2
	0.45
	0.68
	0.55
	0.50
	0.53
	0.44
	0.44
	0.52

	PM3
	0.38
	0.63
	0.46
	0.40
	0.44
	0.45
	0.35
	0.50

	PM4
	0.40
	0.67
	0.42
	0.33
	0.43
	0.35
	0.29
	0.43

	PM5
	0.38
	0.75
	0.49
	0.44
	0.47
	0.38
	0.41
	0.47

	PM6
	0.39
	0.69
	0.51
	0.41
	0.39
	0.38
	0.40
	0.45

	PM7
	0.43
	0.79
	0.59
	0.52
	0.45
	0.46
	0.44
	0.54

	PM9
	0.42
	0.77
	0.62
	0.44
	0.35
	0.36
	0.45
	0.41

	RK10
	0.50
	0.53
	0.81
	0.53
	0.49
	0.53
	0.50
	0.57

	RK11
	0.43
	0.45
	0.70
	0.40
	0.36
	0.42
	0.32
	0.44

	RK12
	0.35
	0.40
	0.71
	0.36
	0.30
	0.36
	0.29
	0.36

	RK13
	0.33
	0.47
	0.69
	0.41
	0.31
	0.36
	0.37
	0.41

	RK14
	0.40
	0.53
	0.74
	0.46
	0.43
	0.46
	0.47
	0.45

	RK2
	0.46
	0.62
	0.77
	0.47
	0.49
	0.44
	0.40
	0.53

	RK3
	0.36
	0.61
	0.64
	0.48
	0.43
	0.39
	0.37
	0.42

	RK4
	0.54
	0.57
	0.73
	0.43
	0.51
	0.47
	0.32
	0.51

	RK5
	0.57
	0.61
	0.74
	0.50
	0.50
	0.52
	0.48
	0.57

	RK6
	0.52
	0.56
	0.73
	0.46
	0.50
	0.50
	0.42
	0.55

	RK7
	0.52
	0.48
	0.72
	0.50
	0.46
	0.46
	0.37
	0.51

	RK8
	0.55
	0.58
	0.82
	0.59
	0.50
	0.57
	0.47
	0.57

	RK9
	0.44
	0.56
	0.73
	0.59
	0.44
	0.48
	0.46
	0.53

	RM1
	0.52
	0.47
	0.54
	0.88
	0.56
	0.57
	0.58
	0.63

	RM2
	0.58
	0.53
	0.60
	0.92
	0.62
	0.64
	0.59
	0.69

	RM3
	0.60
	0.50
	0.57
	0.91
	0.60
	0.68
	0.52
	0.66

	RM4
	0.58
	0.55
	0.61
	0.92
	0.58
	0.64
	0.63
	0.70

	RM5
	0.62
	0.53
	0.57
	0.94
	0.63
	0.68
	0.57
	0.70

	RM6
	0.67
	0.58
	0.66
	0.90
	0.70
	0.70
	0.61
	0.77

	SM1
	0.49
	0.46
	0.45
	0.52
	0.78
	0.51
	0.42
	0.57

	SM2
	0.57
	0.49
	0.48
	0.57
	0.85
	0.57
	0.42
	0.62

	SM3
	0.41
	0.45
	0.41
	0.36
	0.70
	0.39
	0.35
	0.53

	SM4
	0.58
	0.48
	0.52
	0.60
	0.89
	0.66
	0.44
	0.59

	SM5
	0.55
	0.49
	0.51
	0.55
	0.87
	0.56
	0.46
	0.63

	SM6
	0.64
	0.52
	0.56
	0.63
	0.89
	0.69
	0.49
	0.68

	SM7
	0.65
	0.52
	0.56
	0.64
	0.89
	0.68
	0.48
	0.70

	SM8
	0.67
	0.52
	0.60
	0.65
	0.88
	0.72
	0.48
	0.70

	SMT1
	0.54
	0.43
	0.47
	0.57
	0.61
	0.85
	0.40
	0.63

	SMT2
	0.70
	0.50
	0.62
	0.68
	0.70
	0.94
	0.45
	0.73

	SMT3
	0.65
	0.53
	0.58
	0.67
	0.65
	0.93
	0.46
	0.74

	SMT4
	0.57
	0.52
	0.60
	0.67
	0.64
	0.90
	0.45
	0.67

	SMU1
	0.33
	0.43
	0.43
	0.47
	0.33
	0.29
	0.77
	0.42

	SMU2
	0.44
	0.46
	0.52
	0.63
	0.50
	0.48
	0.84
	0.57

	SMU3
	0.36
	0.44
	0.47
	0.51
	0.40
	0.35
	0.84
	0.45

	SMU4
	0.37
	0.42
	0.42
	0.56
	0.49
	0.38
	0.84
	0.47

	SMU5
	0.39
	0.40
	0.41
	0.48
	0.43
	0.44
	0.79
	0.49

	SMU6
	0.41
	0.42
	0.43
	0.47
	0.41
	0.43
	0.82
	0.48

	SS1
	0.62
	0.56
	0.59
	0.75
	0.69
	0.71
	0.56
	0.90

	SS2
	0.72
	0.57
	0.66
	0.73
	0.73
	0.75
	0.57
	0.93

	SS3
	0.62
	0.60
	0.62
	0.68
	0.69
	0.68
	0.54
	0.94

	SS4
	0.62
	0.60
	0.68
	0.72
	0.68
	0.72
	0.52
	0.93

	SS5
	0.63
	0.51
	0.58
	0.63
	0.64
	0.67
	0.51
	0.91



Second Order Factor Analysis 
The second-order factor analysis was performed to combine the sub-factors of research competencies as formative indicators. The outer weights were found significant for the sub-factors of research competences. The VIF values were found less than 5 that negates collinearity as given in the table A4. 

Table A4: Collinearity Statistics VIF
	Factors
	VIF
	Outer weight
	Sig.

	EI
	1.803
	0.328
	0.00

	KI
	2.358
	0.196
	0.00

	PE
	2.384
	0.196
	0.00

	RG
	2.273
	0.45
	0.00




