


ONLINE APPENDIX
Online Appendix 1. Detailed Sample Characteristics and SFSMS Adherence by Country (Vietnam and China)
	Category
	Subcategory
	Vietnam (Count)
	China (Count)
	Total (Count)

	Firm Size
	1–10 employees (Micro)
	35
	0
	35

	
	11–50 employees (Small)
	93
	7
	100

	
	51–250 employees (Medium)
	69
	25
	94

	
	>250 employees (Large)
	28
	12
	40

	Subtotal 
	
	225
	44
	269

	Ownership Structure
	Limited liability company
	96
	14
	110

	
	Joint stock company
	47
	2
	49

	
	Private enterprise
	74
	19
	93

	
	State-owned enterprise
	3
	2
	5

	
	Cooperatives
	4
	3
	7

	
	Others
	1
	4
	5

	Subtotal 
	
	225
	44
	269

	Respondent Role 
	Trading manager
	5
	0
	5

	
	Quality control manager
	65
	15
	80

	
	CEO/Director
	18
	4
	22

	
	Supply chain manager
	62
	22
	84

	
	Other
	75
	3
	78

	Subtotal 
	
	225
	44
	269

	Exporting Sector 
	Fishery
	119
	7
	126

	
	Poultry
	16
	7
	23

	
	Dairy
	17
	9
	26

	
	Fresh fruit and vegetables
	47
	10
	57

	
	Drinks and beverages
	11
	10
	21

	
	Rice and grains
	6
	1
	7

	
	Other
	9
	0
	9

	Subtotal 
	
	225
	44
	269

	Exporting Capacity 
	<500 tonnes/year
	131
	6
	137

	
	500–1000 tonnes/year
	48
	15
	63

	
	1000–2000 tonnes/year
	15
	14
	29

	
	2000–3000 tonnes/year
	6
	5
	11

	
	>3000 tonnes/year
	25
	4
	29

	Subtotal 
	
	225
	44
	269

	Food Safety Standard Adherence
	HACCP (GE6.1)
	200
	23
	223

	
	ISO 9001 (GE6.2)
	95
	32
	127

	
	ISO 22000 (GE6.3)
	29
	21
	50

	
	BRC (GE6.4)
	21
	12
	33

	
	Global GAP (GE6.5)
	24
	17
	41

	
	SFQ (GE6.6)
	4
	15
	19

	
	IFS (GE6.7)
	9
	9
	18

	
	Other standards (GE6.8)
	10
	1
	11

	Subtotal
	
	392*
	130*
	522*


Note: Subtotals marked with “*” exceed the total sample size (n = 269) because many firms hold multiple food safety certifications concurrently.


Online Appendix 2. Questionnaire and statistical analysis of EFA and CFA
To what extent has your firm in the past five years experienced the quality activities at your supply chain due to the below indicators (five-point scale: strongly disagree – to strongly agree)

Quality standard: Eigenvalue = 5.124, Variance Extracted = 73.199%, Cronbach’s Alpha = 0.939, Composite Reliability (CFA) = 0.940, Variance Extracted (CFA) = 0.691
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	I was able to track my achievement progress via gamification.
	0.694
	0.498
	
	0.564
	0.033
	0.318

	Hazards identified at each step
	0.874
	0.822
	
	0.8696
	0.030
	0.754

	The points of which control are taken by a quality standard team
	0.863
	0.808
	
	0.848
	0.033
	0.719

	The scale of effectiveness in determining quality standard critical limits
	0.835
	0.774
	
	0.784
	0.045
	0.615

	Monitoring procedures and systems at quality standards
	0.870
	0.817
	
	0.846
	0.032
	0.715

	Installed corrective actions at quality standards.
	0.847
	0.787
	
	0.814
	0.039
	0.662

	Validation procedures
	0.842
	0.782
	
	0.829
	0.037
	0.687

	The provision of efficient records and paperwork
	0.858
	0.803
	
	0.827
	0.036
	0.684




Ecosystem: Eigenvalue = 5.333, Variance Extracted = 66.657%, Cronbach’s Alpha = 0.928, Composite Reliability (CFA) = 0.895, Variance Extracted (CFA) = 0.589
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Building and infrastructure construction and planning
	0.766
	0.694
	
	0.674
	0.046
	0.455

	Building design and layout
	0.840
	0.781
	
	Deleted
	
	

	The provision of air, water, energy and other utilities
	0.788
	0.720
	
	0.728
	0.048
	0.530

	Waste and sewage disposal among other auxiliary services
	0.789
	0.722
	
	0.747
	0.047
	0.558

	Properness of equipment
	0.842
	0.786
	
	0.821
	0.042
	0.674

	Material procurement administration
	0.847
	0.792
	
	0.826
	0.044
	0.682

	Strategies for limiting the spread of diseases
	0.835
	0.778
	
	Deleted
	
	

	Systematic cleaning and disinfection
	0.821
	0.760
	
	0.798
	0.048
	0.637




Robustness: Eigenvalue = 7.528, Variance Extracted = 68.439%, Cronbach’s Alpha = 0.954, Composite Reliability (CFA) = 0.938, Variance Extracted (CFA) = 0.653
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Traceability system
	0.852
	0.816
	
	0.838
	0.035
	0.703

	Corrective actions
	0.836
	0.798
	
	Deleted
	
	

	Techniques for safely processing potentially harmful products
	0.755
	0.707
	
	0.730
	0.043
	0.533

	Control measurements
	0.855
	0.819
	
	0.831
	0.037
	0.691

	The ability to provide sufficient evidence
	0.850
	0.812
	
	Deleted
	
	

	Internal audits
	0.826
	0.786
	
	0.791
	0.039
	0.625

	All required records and documents are properly controlled
	0.838
	0.799
	
	0.808
	0.033
	0.653

	Internal communication
	0.780
	0.735
	
	Deleted
	
	

	External communication
	0.807
	0.763
	
	0.788
	0.035
	0.621

	Enhancing and constantly upgrading food safety management system
	0.853
	0.817
	
	0.841
	0.034
	0.707

	Activeness in pursuing accreditation or registration
	0.841
	0.803
	
	0.830
	0.032
	0.689




Human resources management: Eigenvalue = 2.705, Variance Extracted = 67.616%, Cronbach’s Alpha = 0.840, Composite Reliability (CFA) = 0.831, Variance Extracted (CFA) = 0.554
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Employees’ knowledge and skills
	0.842
	0.703
	
	0.815
	0.063
	0.664

	Awareness of the personnel
	0.827
	0.678
	
	0.791
	0.068
	0.626

	Training programs for employee
	0.784
	0.622
	
	0.637
	0.070
	0.406

	Employees’ involvement
	0.835
	0.691
	
	0.721
	0.067
	0.520




Top management support: Eigenvalue = 2.821, Variance Extracted = 70.517%, Cronbach’s Alpha = 0.859, Composite Reliability (CFA) = 0.862, Variance Extracted (CFA) = 0.612
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Managers commitments
	0.885
	0.775
	
	0.870
	0.042
	0.757

	Food safety policy
	0.869
	0.747
	
	0.841
	0.050
	0.707

	Responsibilities and authorities
	0.823
	0.682
	
	0.733
	0.045
	0.538

	Food safety culture
	0.778
	0.624
	
	0.669
	0.058
	0.447




Infrastructure: Eigenvalue = 2.233, Variance Extracted = 74.434%, Cronbach’s Alpha = 0.827, Composite Reliability (CFA) = 0.828, Variance Extracted (CFA) = 0.617
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Qualified facilities and equipment
	0.868
	0.694
	
	0.799
	0.048
	0.638

	Financial condition
	0.855
	0.673
	
	0.764
	0.039
	0.584

	Technological condition
	0.866
	0.691
	
	0.793
	0.051
	0.628




Integration: Eigenvalue = 2.490, Variance Extracted = 62.246%, Cronbach’s Alpha = 0.796, Composite Reliability (CFA) = 0.799, Variance Extracted (CFA) = 0.502
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Information exchange
	0.786
	0.603
	
	0.692
	0.038
	0.479

	Emerging problems
	0.848
	0.690
	
	0.823
	0.037
	0.677

	Planning and goal-setting activities
	0.754
	0.564
	
	0.641
	0.043
	0.411

	Continuous improvement programs
	0.765
	0.577
	
	0.663
	0.042
	0.440




Food safety administration: Eigenvalue = 2.697, Variance Extracted = 67.429%, Cronbach’s Alpha = 0.835, Composite Reliability (CFA) = 0.840, Variance Extracted (CFA) = 0.569
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Food safety audits and inspections
	0.817
	0.661
	
	0.744
	0.054
	0.553

	Regulatory sanctions
	0.842
	0.697
	
	0.788
	0.046
	0.621

	Regulatory stimulus
	0.856
	0.720
	
	0.815
	0.037
	0.665

	Regulatory information and education
	0.766
	0.598
	
	0.662
	0.060
	0.438




External assistance: Eigenvalue = 2.528, Variance Extracted = 50.568%, Cronbach’s Alpha = 0.748, Composite Reliability (CFA) = 0.802, Variance Extracted (CFA) = 0.555
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Supports from financial institutions
	0.665
	0.469
	
	0.584
	0.042
	0.235

	Supports from business associations
	0.801
	0.621
	
	0.775
	0.051
	0.601

	Supports from stakeholders in supply chains
	0.814
	0.639
	
	0.805
	0.050
	0.648

	Supports from government and authorities
	0.674
	0.469
	
	0.510
	0.049
	0.260

	Supports from non-governmental organizations
	0.572
	0.386
	
	0.651
	0.067
	0.203




Evaluate the following Asset management indicators compared to your major competitor (five-point scale: significantly worse – significantly better).
Economic performance: Eigenvalue = 3.508, Variance Extracted = 58.466%, Cronbach’s Alpha = 0.809, Composite Reliability (CFA) = 0.874, Variance Extracted (CFA) = 0.634
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Company’s operational costs of the previous year
	Deleted
	
	
	Deleted
	
	

	Enhanced product and process
	0.853
	0.725
	
	0.862
	0.035
	0.742

	Market expansion
	0.842
	0.708
	
	0.810
	0.033
	0.655

	Net profit margin of the previous year
	0.836
	0.678
	
	0.800
	0.031
	0.639

	Sales growth during the last year
	0.823
	0.688
	
	Deleted
	
	

	Cash flow of the previous year
	0.820
	0.686
	
	0.706
	0.042
	0.498




Carbon Neutrality: Eigenvalue = 4.379, Variance Extracted = 72.983%, Cronbach’s Alpha = 0.925, Composite Reliability (CFA) = 0.929, Variance Extracted (CFA) = 0.685
	Measurement items
	EFA
	
	CFA

	
	Factor loadings
	Item – total correlation
	
	Standardised Regression Weights
	Standard errors
	R2

	Reduction of using natural resources
	0.850
	0.780
	
	0.836
	0.031
	0.699

	Reduction of carbon emissions
	0.890
	0.831
	
	0.897
	0.027
	0.804

	Reduction of energy consumption
	0.838
	0.763
	
	0.775
	0.037
	0.600

	Increase of using renewable energy in distribution
	0.835
	0.761
	
	0.803
	0.033
	0.645

	Effectiveness in input management
	0.879
	0.818
	
	0.880
	0.037
	0.774

	Effectiveness in waste disposal, packaging, recycling,,,,
	0.832
	0.757
	
	0.767
	0.045
	0.589
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