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The SF-AHP (Spherical Fuzzy Analytic Hierarchy Process) method employed to rank criteria by conducting pairwise comparisons and calculating their relative significance.  A decision-making group was established to achieve this objective, consisting of 12 experts who were provided with the information in Table S1. The Crisp matrix, Normalized matrix, and consistency ratios (CR) are presented in Tables S2, S3 and S4, respectively.
Table S1. Information of 12 Experts
	Expert
	Current Position
	Department
	Years of Experience

	Exp1
	Production Director
	Production
	30 years

	Exp2
	Deputy General Director
	General Director Board
	Over 15 years

	Exp3
	HR Manager
	HR
	10 years

	Exp4
	Head of Administration
	Administration Department
	16 years

	Exp5
	Department Head
	Production Planning
	11 years

	Exp6
	Deputy Director
	Production
	25 years

	Exp7
	Purchasing Staff
	Purchasing Department
	3 years

	Exp8
	Director
	Management
	10 years

	Exp9
	Senior Merchandiser
	Production Merchandising
	9 years

	Exp10
	Supply Specialist
	Supply
	6 years

	Exp11
	Head of HR & Administration
	HR & Administration
	15 years

	Exp12
	Chief Accountant
	Finance & Accounting Department
	22 year



Table S2. Initial comparison matrix of main criteria
	
	Left Criteria Are Important
	
	Right Criteria Are Important
	
	Experts

	
	9
	7
	5
	3
	1
	1/3
	1/5
	1/7
	1/9
	
	

	Criteria
	AMI
	VHI
	HI
	SMI
	EI
	SLI
	LI
	VLI
	ALI
	Criteria
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	3
	3
	
	2
	4
	
	
	
	SCR
	12

	DC
	
	2
	3
	3
	3
	1
	
	
	
	ESG
	12

	SCR
	
	3
	4
	3
	2
	
	
	
	
	ESG
	12



Table S3. Crisp matrix
	[bookmark: _Hlk148806284][bookmark: _Hlk148805944]Criteria
	DC
	SCR
	ESG

	[bookmark: _Hlk148806275]DC
	1.000
	1.686
	2.484

	SCR
	0.593
	1.000
	3.661

	[bookmark: _Hlk148806073]ESG
	0.403
	0.273
	1.000




Table S4. Normalized matrix
	
	DC
	SCR
	ESG
	MEAN
	WSV
	CV
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	0.501
	0.570
	0.348
	0.4729
	1.4772
	3.1240

	SCR
	0.297
	0.338
	0.512
	0.3825
	1.1924
	3.1178

	ESG
	0.202
	0.092
	0.140
	0.1447
	0.4395
	3.0381







Consequently, CR = 0.0804 < 0.1, indicating an acceptable outcome.

The full set of alternatives is listed for reference in Table S5
Table S5. List of companies considered in the study
	TEZO INVESTMENT JOINT STOCK COMPANY

	CANIFA JOINT STOCK COMPANY

	MINH ANH KHOAI CHAU GARMENT JOINT STOCK COMPANY

	TIGACO

	SONG HONG GARMENT JOINT STOCK COMPANY

	VIET THANH GARMENT AND TRADING COMPANY LIMITED

	ESQUEL GARMENT MANUFACTURING VIET NAM - HOA BINH CO.,LTD

	AVIANO CO., LTD

	CAPITAL WORLD TRADING LTD 

	DECATHLON VIETNAM CO., LTD

	PHUONG DONG GARMENT JOINT STOCK COMPANY

	HAIVINA CO., LTD



3.1. Preliminaries of Spherical Fuzzy Sets
The three-dimensional fuzzy set, spherical fuzzy set (SFS), was developed as an extension of intuitionistic fuzzy set, PFS, and the neutrosophic logics by Kutlu Gündoğdu and Kahraman (2019). Its primary purpose is to address uncertainty in the quantification of expert judgments. The operational rules, and mathematical properties of spherical fuzzy sets are presented as follows:
Definition 1: SFS is represented as  indicating a spherical fuzzy set within the universe    as follows:
	
	(1)

	
	(2)
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with ,  is known as membership functionis denoted as a non-membership function and  is a hesitant function of  to .
[bookmark: OLE_LINK108]Definition 2:  Some basic operations of SFS are delineated using and   as follows:
Union:

1

	

	(4)



           Intersection:
	
	(5)


           Addition:
	
	(6)



Multiplication:

Multiplication by a scalar; :
(8)

Power of 
	
	(9)



Definition 3: Spherical weighted arithmetic mean (SWAM) is determined utilizing Equation (10): 

	

Where ); ; .
Definition 4: Spherical weighted geometric mean (SWGM) is determined using Equation (11):
	
Where ; ; 
Normalized spherical distance between  on the surface of a sphere

Clearly, we have that and 

	(11)


3.2. SF-AHP model
The criteria weights are determined using the spherical fuzzy analytic hierarchy process (SF-AHP) (Kutlu Gündoğdu & Kahraman, 2020).
Step 1: A hierarchical framework is established with the primary study objective placed at level 1 and the proposed evaluation criteria positioned at level 2.
Table 3. SF-AHP linguistic terms
	
Scales
	
	Score Index (SI)

	Absolutely more Importance (AMI)
	(0.9, 0.1, 0.0)
	9

	Very High Importance (VHI)
	(0.8, 0.2, 0.1)
	7

	High Importance (HI)
	(0.7, 0.3, 0.2)
	5

	Slightly More Importance (SMI)
	(0.6, 0.4, 0.3)
	3

	Equally Importance (EI)
	(0.5, 0.4, 0.4)
	1

	Slightly Low Importance (SLI)
	(0.4, 0.6, 0.3)
	1/3

	Low Importance (LI)
	(0.3, 0.7, 0.2)
	1/5

	Very Low Importance (VLI)
	(0.2, 0.8, 0.1)
	1/7

	Absolutely Low Importance (ALI)
	(0.1, 0.9, 0.0)
	1/9



Step 2: Pairwise comparison matrices (Table 3) are constructed utilizing linguistic scales to evaluate each criterion pair. Score indices (SI) for each criterion are subsequently computed utilizing Equations (12) and (17) derived from these comparison matrices.

	
	(12)


	
	(13)


 for AMI, VHI, HI, SMI, and EI.
for EI, SLI, LI, VLI, and ALI.
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	   (14)


where .

	
	(15)

	
	(16)

	
	(17)



Step 4: Consistency analysis is used to verify logical reasoning with Table 4.
Table 4. RI values
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	RI
	0
	0
	0.58
	0.9
	1.12
	1.24
	1.32
	1.41
	1.45
	1.49
	1.51
	1.48
	1.56
	1.57
	1.59

	Where, n is the number of criteria, RI signifies the random index



Upon successful completion of the consistency test, the definitive local and global weights for each criterion are obtained. If not, the comparisons are adjusted until coherence is attained.
3.3. TOPSIS Model
The TOPSIS model will be employed to rank the solutions in this study after the SF-AHP Model is employed to determine the criteria weights. A similarity index to the positive-ideal solution and a remoteness index from the negative-ideal solution are defined by TOPSIS.  Subsequently, the method selects an alternative that is most similar to the positive-ideal solution (Hwang & Masud, 2012). The detailed computational procedures are provided as follows:
Let  denote the score of alternative i concerning criterion j
We possess a matrix X=  mxn matrix.
Let J represent the set of advantageous traits or criteria (greater values are preferable).
Let J' denote the set of negative qualities or criteria (a lower value is preferable).
The precise procedure for constructing a model to assess solutions is as follows:
Step1: Construct a normalized decision matrix.
  for i,…,m; j,…,n                                                                          (18)
Step 2: Develop the weighted normalized decision matrix.
                                                                                                                                      (19)
Step 3: Identify the positive ideal and negative ideal solutions
Positive ideal solution
, where                                                                                                            (20)
,                                                                        (21)
Negative ideal solution
, where                                                                                                             (22)
,                                                                        (23)
Step 4: Determine the separation metrics for each choice.
The divergence from the positive ideal alternative is:
    i=1,…,m                                                                                          (24)
Similarly, the divergence from the nagative ideal alternative is:
    i=1,…,m                                                                                           (25)
Step 5: Calculate the relative proximity to the ideal solution 
,    0                                                                                             (26)
Choose the Alternative with  proximity to 1
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