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Abstract

Purpose: Supplier selection is a strategic decision in supply chain management that directly influences service quality, operational
reliability, costs, and organizational performance. However, supplier evaluation is typically based on multiple criteria and expert judgments
that involve vatying levels of ambiguity, uncertainty, and incomplete information. Although conventional multi-criteria decision-making
methods are widely used for supplier ranking, they offer limited capability in simultaneously modeling truthfulness, indeterminacy, and
falsity within expert assessments. Therefore, this study aims to develop and apply a Neutrosophic Simple Additive Weighting (SAW)
approach to prioritize and select public-goods suppliers at Khuzestan Gas Company

Methodology: This research is applied in purpose and exploratory in nature. Supplier evaluation criteria were identified through
organizational procedures, literature review, and expert consultations. Eight criteria, including reputation and experience, timely fulfillment
of commitments, compliance with tender requirements, after-sales services, Health, Safety, and Environment (HSE) compliance, product
and service quality, competitive pricing, and accessibility, were incorporated into the evaluation framework. Data were collected from a
panel of six procurement and logistics experts. The conventional Fuzzy SAW method was extended to a Neutrosophic environment, where
truth, indeterminacy, and falsity membership functions were used to calculate criteria weights and supplier performance scores prior to the
final ranking.

Findings: The results reveal that timely fulfillment of commitments is the most influential evaluation criterion, followed by competitive
pricing, product and service quality, and compliance with contractual obligations. The final ranking identified Supplier No. 1 as the highest-
performing alternative and the preferred supplier. The findings further demonstrate that the Neutrosophic approach enables the
simultaneous consideration of multiple dimensions of uncertainty and offers greater flexibility than traditional fuzzy methods for
representing expert judgments.

Originality/Value: This study extends the SAW method to a Neutrosophic environment and proposes a framework for supplier
evaluation under conditions of ambiguity and incompleteness. Its primary contribution lies in integrating truth, indeterminacy, and falsity
components into expert judgment modeling and translating them into a practical supplier ranking mechanism. The proposed approach
offers valuable support for improving supplier selection processes, enhancing the reliability of procurement decisions, and strengthening
supply chain risk management.

Keywords: Supply chain management, Prioritizing and selecting suppliers, Neutrosophic numbers, Neutrosophic simple additive
weighting, Khuzestan Gas Company.
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Table 1- Summary of the background on multi-criteria decision-making methods under neutrosophic conditions.
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Table 2- Conversion of linguistic variables into triangular fuzzy numbers.
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Table 4- Fuzzification of the linguistic variables for each criterion using triangular fuzzy numbers.
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(0.5,07,09)  (0.7,09,1.0)  (09,1.0,1.0)  (0.50.7,09)  (0.0,0.1,03)  (0.1,03,05 T(X) ¢4
(0.7,09,1.0)  (0.7,09,1.0)  (05,0.7,09)  (0.3,0.5,0.7)  (05,0.7,09)  (0.3,0.5,07)  I(x)
(0.7,09,1.0)  (0.5,07,09)  (05,0.7,09)  (0.7,09,1.0)  (0.7,09,1.0)  (09,1.0,1.0) F(x)

(0.0,0.1,03)  (0.3,05,07)  (0.0,0.1,03)  (03,0.5,0.7)  (0.7,09,1.0) (03,0507 TX) ©°
(05,07,09)  (0.7,09,1.0)  (0.3,05,0.7)  (03,0.5,0.7)  (0.5,0.7,09)  (0.7,09,1.0) I(x)
(0.1,03,05)  (0.5,0.7,09)  (0.1,03,0.5)  (0.1,03,0.5  (0.5,0.7,09)  (0.3,05,0.7) F(x)

0.9,1.0,1.00  (0.7,09,1.0)  (09,1.0,1.0)  (0.3,05,0.7)  (0.7,09,1.0)  (05,07,09) T(X) €O
0.7,09,1.0)  (0.5,0.7,09)  (0.7,09,1.0)  (05,0.7,09)  (0.7,09,1.0)  (0.7,09,1.0)  I(x)
0.7,09,1.0)  (09,1.0,1.0)  (0.7,09,1.0)  (0.7,09,1.0)  (09,1.0,1.0)  (0.9,1.0,1.0)  F(x)

(0.7,09,1.0)  (05,07,09)  (09,1.0,1.0)  (0.9,1.0,1.0)  (0.9,1.0,1.0)  (0.7,09,1.0) TX) ¢’
0.0,0.1,03)  (0.1,03,0.5)  (0.0,0.1,03)  (0.1,03,0.5)  (0.0,0.1,03)  (0.0,0.1,03) I(x)
(0.7,09,1.0)  (09,1.0,1.0)  (0.9,1.0,1.0)  (0.7,0.9,1.0)  (09,1.0,1.0)  (0.9,1.0,1.0) F(x)

(03,05,07)  (05,07,09)  (03,05,07)  (0.5,07,09  (09,1.0,1.0)  (09,1.0,1.0) TX) ©8
(0.0,0.1,03)  (0.0,0.1,03)  (0.0,0.1,03)  (0.1,03,0.5)  (0.1,03,05)  (0.0,0.1,03)  I(x)
(03,05,0.7) (03,0507  (0.5,0.7,09)  (03,05,07)  (0.7,09,1.0)  (0.7,09,1.0) F(x)




e 39 TS o GG ko At /a9l 5 a5 e [ 11R

ok g3 8 ualie (e (3 sluel (gl (31 lyLe] u—-<*l~° i silie (63 slael 3l oslimal b jlae a  SU5 gl s (5wl 5 m
355 0 domnlos V gk 0 J g ollas Jlns oa S slae b 5 Sy plase nsl oy glae yd 0 bog e 0didle 5 035 5
lene o Cugiae (yd 4 bgyye 0adiJle 3 49 9 08 g3t polie g3 Slibitel (riSilhas -0 Jguz

Table 5- Mean fuzzy scores, defuzzified values, and normalized weights regarding the validity of each criterion's
membership.

(TX) oulsJloy (333 oadgiBme Hladio (55U jlool (Lo oS

0.0689 0.38 (0.2,0.37,0.57) C1
0.1584 0.873 (0.77,0.9,0.95) C2
0.1420 0.783 (0.6,0.8,0.95) C3
0.1112 0.613 (0.45,0.62,0.77) C4
0.0798 0.44 (0.27,0.43,0.62) C5
0.1469 0.81 (0.67,0.83,0.93) C6
0.1615 0.89 (0.77,0.92,0.98) C7
0.1312 0.723 (0.57,0.73,0.87) C8
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Table 6- Mean fuzzy scores, defuzzified values, and normalized weights corresponding to the membership uncertainty of
each criterion.

AX) oadoJloys (39 odibsild e Hlade (531 jLstel (SOl 05

0.0650 0.28 (0.1,0.27,047) ClI
0.1925 0.83 (0.67,0.85,0.97) C2
0.1461 0.63 (0.43,0.63,0.83) C3
0.1601 0.69 (0.5,0.7,0.87) C4
0.1601 0.69 (0.5,0.7,0.87) C5
0.1879 0.81 (0.64,0.83,0.97) C6
0.0440 0.19 (0.03,0.17,0.37) C7
0.0440 0.19 (0.03,0.17,0.37) C8
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Table 7- Mean fuzzy scores, defuzzified values, and normalized weights corresponding to the membership inaccuracy of
each criterion.

FX) ondiJlo s 039 oxdgibps jladie (55 jlitel (mSle 05

0.1202 0.72 (0.53,0.73,0.9) Cl1
0.1452 0.87 (0.73,0.9,0.98) (2
0.1202 0.72 (0.53,0.73,0.9) C3
0.1386 083  (0.67,0.85,0.97) C4
0.0768 046 (0.27,0.47,0.63) CS
0.1352 0.81 (0.8,0.95,1.0) C6
0.1536 0.92 (0.83,0.97,1.0) C7
0.1102 0.66  (0.47,0.67,0.83) C8
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Table 8- Center of gravity weight for each criterion in neutrosophic logic.

W3 W2 W1
0.139 0.172  0.08

W8 Wi

0.082

W7
0.101

Wé W5 W4
0.164 0.119 0.143
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Table 9- Normalized decision matrix for the membership truth functions T(x) corresponding to each supplier, based on
evaluation criteria.

-C8 -C7 +C6 +C5 +C4 +C3 +C2  +Cl1 TX

1 01111 1 0.6 0.5769 1 1 1) oaiS iyl
0.1111 1 0.6 0.0667 08077 0.1111 0.7143 0.6 VoS uls
0250 0.1111 0.2667 0.6 1 1 07143 0.6 ¥ oauS uls
0.250  0.250 1 1 05769 04444 0.4286 0.2667 ¥ ooiS pls
0.1111 0250 02667 02667 0.8077 0.4444 0.7143 02667 O oaiS usls
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Table 10- Normalized decision matrix for the membership indeterminacy functions I(x) corresponding to each supplier

with respect to the evaluation criteria.

-C8 -C7 +C6 +C5 +C4  +C3 +C2  +C1 IX

1 02667 1 02677 08966 0.4444  0.5769 0.4286 ) oaiS pels
0.4286  0.2667 0.5769  0.0667 1 1 0.8077 1V oS el
0.4286 1 0.8077 0.6 0.8966 0.1111 1 04286 Y oauSomls
1 04444 0.5769 107241 1 05769 I ¥ oausimt

0.6 0.4444 08077 02667 0.8966 0.4444 /03462 0.7143 O 0aiiS s
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Table 11- Normalized decision matrix for the membership functions F(x) corresponding to each supplier, based on
evaluation criteria.

-C8 -C7 +C6 +C5 +C4 +C3 +C2 +C1 FX
025 0.7143 0.5769 0.7143 02667 0.5769 0.4444 04286 ) 09S (els
025 0.7143 0.8077 1 02667 0.8077 104286 Y oaiS el
1 0.5769 1 0.7143 0.6 1 0.4444 1V oalS pals
0.25 1 0.8077 0.4286 0.6 08077 0.1111 0.7143 ¥ eaS el
1 1 05769 1 1 1 1 1 0 oaisS iyl
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Table 12- Normalized combined neutrosophic decision matrix.

C8 C7 Cé6 C5 C4 C3 C2 C1 nij
0.8125 0.3008 0.8942 0.5452 0.5793 0.7553 0.7553 0.7143 ) eaiS 5uls
02252 0.7452  0.6462 0.3 0.7205 0.5075 0.8091 0.6571 Y oaiiS pmali
0.4821 0.4498 0.5853 0.6286 0.8741 0.7778 0.7183 0.6571 ¥ oaiiS uls
0.4375 0.4861 0.8462 0.8571 0.6195 0.6741 0.3863 0.5619 ¥ eaiS uels
0.4556  0.4861 0.4795 0.45 0.8780 0.5833  0.6937 0.5619 O 00iiS (els

| oMoDJJT:\rJJJ?JAQT@uASJD;JA wbu (A)@b&m}jouwb ub&\}d%)k&»‘f“’ﬂ’.}a—f}:

OB el (giacaglyl - VY oo
Table 13- Prioritization of suppliers.
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0.5892 0.6194 0.6647 0.6004 0.6835 kel
5 3 2 4 1 gyl
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