Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May — August 2025

n1sAnLRaNHIRI LB aaTTUNTTUIUNITNER
Ussafuan lnulagldnssuiun1sanautudednses (AHP)
: AsAlANE WeuEINTINR NSWEYYUIWALNDTY

Fuel Supplier Selection in Foam Packaging Production
Using Analytic Hierarchy Process (AHP)
: Case Study of Supboonma Packaging Part., Ltd

= v a cal a 1% [ [ 6 a v 1
PITUU WUNA  SUAN NUNI Bae NAYINU ﬂEN’JﬁEJ@:lSU

Jiranan Pimdeel, Tanisa Nootavveel*and Kanyarat Kongvvisaisuk1

Received: 15 September 2024
Revised: 12 February 2025
Accepted: 2 April 2025

UNANED
qu'nﬁﬁfaﬁﬂizmumié’ﬂﬁu%m%ﬁLﬂiwﬁlﬁgﬂﬂixqﬂﬁ%tﬁamié’mﬁaﬂQjé’mﬁi’mﬂw
owddlunszurunandnussydasiiny Yadedlilunisussdu W s1a0 qauam aunssio
a1 Anudede warauTailonaznisusns msdeaulafinnsanananimtinezLuLRc L
Ifannszuaumsdiududansmey NHANITITYAINTOLTBNE1RUAINA ALY VOIT9986 199910
wnnlutesldsad AN > AIUATIABLIAN > auudede > 5101 > Ausawienasnisuinig
TneAntminasuuuviniu 0.43 0.23 0.19 0.08 way 0.07 AUy WefiasanairinazLuy
yosfnsmhneidemnaudarae nuidnsiminodomaened 1 fahmdneasiuugeiigade
Wisuifisufugdadimineseduniidy 0.61 Sslsiigdadminedondssod 1 faudia
@mauﬁamqmmmmﬁmmwaw?ﬁwmﬂﬁqm G'fqﬁ?uﬁqlﬂumqlﬁaﬂﬁﬁﬁqm ATeiaunsan Ul
Wuwwmadeldifunsesdlotslumssndulasgradussuuliiuudom

o

AdAY: N13ARERN IRTIMUNE UTTRAELINY NSEUIUNSARUTTTIATIEN

‘uivinaluladladafnduas msiansszuuauds aagdmnssurdnsiazaninenssumand ininedomeluladsvusnansfueen
e Usswelne 10330

1Depar’cmem of Logistics and Supply Chain Management, Faculty of Engineering and Architecture, Rajamangala University of Technology
Tawan-ok, Bangkok, Thailand 10330

*@'ﬁwuéﬂizmuﬂu (Corresponding author) e-mail: Tanisa_no@rmutto.ac.th



Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May - August 2025

ABSTRACT

In this research, the analytical hierarchy process is applied to select the fuel supplier
in the production process of foam packaging. The evaluation factors include price, quality,
punctuality, reliability, cooperation and service. The decision-making is based on the weight
scores calculated by the analytical hierarchy process. According to the research results, the
factors can be prioritized from most to least as follows: quality > punctuality > reliability >
price > cooperation and service, with the weight scores of 0.43, 0.23, 0.19, 0.08, and 0.07,
respectively. When considering the weight score of each fuel supplier, it is found that the
fuel supplier no.l gets the highest weight score of 0.61, compared to other suppliers,
indicating that the fuel supplier no.1 can provide products that meet the company’s needs
the most, and it is therefore the best choice. This research can be used as a guideline or a

tool to help the company make systematic decision.
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i Upstream Supply Chaint E Internal Supply Chain \‘\\E Downstream Supply Chain‘\\
1+ Selection of \\'{ e Burning fuel to produce heat. v Delivery or

: multiple fuel \, + Steamis produced from the Y, transportation of

E suppliers l4l' boiler to supply steam to the ,I/I goods to the final )
I o Fuel order quantity/,’ ! production process. I,': consumer. ,’,
1 , 1 o ,

FigurelSupply chain management of a foam packaging company
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Why-Why Analysis

Define the Problem:The amount of steam fed into the foam

packaging production process is not consistent.

Why is it happening?

Why is
1. Burning fuel to generate heat is ¥ that?
+ Why is
2.No spare fuel is stored in the warehouse. |9 that?
3.If there is a warehouse, it will increase the Why s that?
cost of producing foam cubes.
4.There is no warehouse, so fuel must be Why is

that?

v

5.0rdering fuel from multiple suppliers makes it

ordered from multiple suppliers.

difficult to control fuel quality.

Action/Goal:Supplier and distributor selection using AHP analytical hierarchy method.

Figure 2 Root cause analysis using Why-Why analysis
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Table 1 Summary of factors used in selecting distributors

actors . ) On time o Co-operation  Technological Flexibility
Researcher Costing Quality . Reliability ]
Related research delivery and service Infrastructure

Location

Risk

1.Multi-criteria analysis for

freight transport decision-

making with fuzzy analytic v v
hierarchy process: A top

management’s perspective

for Bahrain

2. Factors Affecting the

Decisions on Choosing

Logistics Service Providers in v v v v v
Food Business Entrepreneur

in Bangkok Metropolitan

Region

3. Supplier Selection by

using Analytic Hierarchy

Process (AHP) Case Study: (3] v v 4 4 4
Raksanee Thai Massage and

Spa

4. Factors Affecting the

Selection of Fuel Tubular

Product Supplier for [2] v v
Automotive Industrial in

Thailand
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actors
Researcher
Related research

Costing

Quality

On time L Co-operation
Reliability

delivery and service

Technological

Infrastructure

Flexibility

Location

Risk

5. Factors Affecting
Decisions in Using PTT Gas
Stations at Sriracha Branch,

Chonburi Province

v

v

6. Criteria
WeightDetermination
forSupplier Selection Using
Fuzzy Analytic Hierarchy
Process: a Case Study of a
Frozen ChickenDistribution
in the North-central Region
of Thailand

7. Application of the AHP
Method of Prosthetics and
Orthotics Components
Manufacturer Selection: A
Case Study of Prosthetics
and Orthotics Company

8. Fermatean fuzzy Z-
analytic hierarchy process:
An application to third party [10]

logistics providers
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actors . ) On time o Co-operation Technological Flexibility Location Risk
Researcher Costing Quality . Reliability .
Related research delivery and service Infrastructure

9. Evaluating risk factors in
automotive supply chains:
A hybrid fuzzy AHP-TOPSIS
e [11] v v
approach with
extended PESTLE

framework
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Table 2 Data on all 7 employees who were the sample group

No. Job Position Department Occupation Age  Experience (years)
Manager - Private business 49 7
Quality Control  Production Company employee 22 a4
Head of Transportation Company employee 56 2
Transportation

4. Procurement General business  Company employee 25 3
department
Accountant General business  Company employee 26 2
Assistant General business  Company employee 22 1
Clerical Officer

7. Driver Transportation Employee 48 1

3 indosfleflldlunisfing anunsautseenldfreluil

3.1 WsunsumeuameslauaMicrosoft Word uagMicrosoft Excel

32 wouapunudadeildludnienddadimnedomadunsyurumananussg i

a wdnnaidilflunisfiansan

4.1 vdninaeifllumsfinsannsliedminasuuunuuasunuandideivy Tnglia
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Table 3 Criteria used in determining the scoring

Score level Meaning

Equally Preferred
Equallyto Moderately
Moderately Preferred
Moderatelyto Strongly

Strongly Preferred

Strongly to Very Strongly
Very Strongly Preferred
Very Stronglyto Extremely

O 00 N O 0 A W N

Extremely Preferred

v
° o

nsldndninaailunislianimiinazuuuauddyausefuazLuLINas1ad 3 1
nseflagldnszuiunisdidududelinses (AHP) iemAanudAgrestladoudazdadeds
mwdndy uddsannsonaaeusuaenadoeseyaitlidniunisdaaulals
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‘Uﬁa;ﬁmwﬁ%lﬂmaisﬁ'ﬂixuauﬂﬂiﬁmﬁuiaﬁmeﬁ@qé’ﬁu%u (Analytic Hierarchy Process) 1
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[ Determine factors in selecting a fuel supplier ]

v

[ Analytical Hierarchy Process (AHP) ]

v

[ Factors affecting the selection of case study evaluation (from the literature review) ]

!

Define the population and sample At least 1-2 years

(using purposive sampling) of work experience.

v

[ Create a research instrument (questionnaire)

[ Data collection and monitoring ]

v

Data analysis

—

1. Compare factors by pair

2. Check consistency

v

[ Summary of research results ]

Figure2Steps in the study and analysis of results
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Level 1:
Goal or Problem Fuels
I I I |

Level 2: On Co-operation

) . . Costing Quality Reliability P
Main decision Criteria timedelivery and service
Level 3 :
Alternatives Suppiler 1 Suppiler 2 Suppiler 3

Figure 3 Supplier evaluation hierarchy structure chart
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Table 4 Example of questionnaire scoring from experts by comparing scores of pairs of factors.

Standard score of factor comparison.

First The Latter
No. clement clement More than Eoual Less than
4+—> . ua
The most A Little q AlLittle <———» The most
The first element is The first element is important.
important.More than(>)The latter Less than (<)The latter element
element
1 Costing Quality 9 8(7'6 5 14321 0 12| 3 |a|5|6|7]|8
N
2 On time
Costing . 918| 7|6 5 |4]3]|2]|1 1 12| 3 |4]|5|6|T7]8
delivery
P~
3 Costing Reliability | 9|8 |7|6| 5 |4|3|2]1 0 1121 3 (‘4 )5 617]|8
4 Co-
Costing operation 918 | 7|6 5 4131211 0 1 2 3 4151678
and service
5 On time
Quality , ol8|7|6| 5 |a|3]2|1] o |1 ]|2] 3 |a|5|6]|7]|8
delivery
6 Quality Reliability | 9|8 |7|6| 5 |a|3]|2|1] o |1 |2]| 3 |a|5]|6|7]8
7 Co-
Quiality operaton | 9|8 | 7|6 5 |4|3]2]1 0 12| 3 |(4a]5]|6|T7]8
and service
8 On time
. Reliability 9181 7]6 5 413121 0 1 2 3 415|6|7|8
delivery
9 Co-
On time
) operaton |9 (8| 7|6 5 (43|21 O |1 |2]| 3 |4|5|6]|T7]|8
delivery ]
and service
10 Co-
Reliability operation 91876 5 |4]|3]|2]|1 0 112 3 14151678
and service

Nen3197 4 wuvasunuildlunmsiiudeyaandlesvgis 5 a1 Aldlunisdadenddn

Imhedends luntafedusiaaunimanunswenainudlielie wasanuiuiieuasnis
U3n1s loglvimaziunlugieseauaziuunaug 0 9ude 9 Feapun1uangldetvigy tnefiansan
Wiguisumazuuuvesglady andaegedneii
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AR BaEAUANUTRTRNINNTIAINTIAN WaglrauddgludununnannIndadedus

FaEAIlUA1SI9N 5

Table 5 The matrix used to show pairwise comparisons of the results of the assessment of

factors from 7 experts

bsequent Factor ) ) On time . Co-operation
. Costing  Quality ) Reliability )
Primary Factor delivery and service

Costing 1 0.2 0.25 0.33 2
Quality 5 1 4 2 4
On time delivery 4 0.25 1 2 3
Reliability 3 0.5 0.5 1 3
Co-operation and service 0.5 0.25 0.33 0.33 1
Summary 135 2.2 6.08 5.67 13

3.2 MmN niNRAYvaILsaLLnuel (Criteria)

ﬂ’]i'ﬂ?ﬂ’m’m‘NﬂLﬂiLl"?/ILllalﬂﬂWUW%UleﬂﬂﬂﬂNL‘UEJ’J‘U’]ﬁJ'UiuLllu’e]@ﬂiJ’]LTJUiTJLLUU‘U@W]’JLa‘U
LmemaLmuwmmmmﬁm (Normalization) LLauﬂWUW‘MUHLQaEJ‘U@\TLLWa Lneuat (Criteria) wan
LA ATINADTANBAZLANY (Elgen vector) ‘UENLZJG]iﬂ"ﬂULLG]auLLﬂ’JIﬂ?Jﬂ’]i‘W]ﬂﬂMLUu

1m35g1U(Normalize) Wilaainnismeanadediiuanudidylusasuie,

ndayaddingn (Weight) wanslidfiudsaniminvesdadoaguliindunaninden

v
o

Wwingananluusimdadenauadaandunisian 6

Table 6 The results of calculating the average weight of each criterion (Criteria)

Subsequent Factor ) On time o Co-operation .
. Cost  Quality ) Reliability . Weight

Primary Factor delivery and service

Cost 0.07 0.09 0.04 0.06 0.15 0.08
Quality 0.37 0.45 0.66 0.35 0.31 0.43
On time delivery 0.30 0.11 0.16 0.35 0.23 0.23
Reliability 0.22 0.23 0.08 0.18 0.23 0.19
Co-operation and service 0.04 0.11 0.05 0.06 0.08 0.07

3100157199 6 nuIdadeluiuamnin (Quality) A milngsiian laedamidnwiiiy
0.43 Fageandadenmueduansdiviladesuaunmianudidyannianlunisdndenddn

TWUBTOINaS (Supplier)
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3.3 Wisuiflsuiminmadaienddadsimneusiazuien
fmualsh S1 #e Supplier 181 1 %30 Qﬁ’fﬂﬁmmmwﬁ 1
S2 fe Supplier 967 2 w3e Q’fi’]’mﬁmmaiwﬁ 2
S3 fa Supplier 967 3 w3e Q’fi’]’mﬁmmaiwﬁ 3
W e Weight we fnjmiin

Table 7 Compare the weights of each company in terms of price (Costing)

Supplier St S2 S3 __Supplier S1 S2 S3 W
S1 1 2 3 S1 0.55 0.29 0.71 0.51
S2 0.5 1 0.25 S2 0.27 0.14 0.06 0.16
S3 0.33 a4 1 S3 0.18 057 024 ] 033

1.83 7 4.25

gndreg 1ty Jadeauaunu (Costing) lum13199 7 wudn gdadaviresien 1(S1) dan
AZWUUMNAY 0.51 FallAAzwuugeigalleiSeuiieuiugdndnniieseaue)

Table 8 Compare the weights of each company in terms of quality (Quality)

Supplier S1 S2 S3 Supplier S1 S2 S3 W

S1 1 5 a4 S1 0.69 0.50 0.76 0.65
S2 0.2 1 0.25 S2 0.14 0.10 0.05 0.10
S3 0.25 a4 1 S3 0.17 0.0 0.19 0.25

1.45 10 5.25

Table 9 Compare the weight of each company in terms of punctuality(On time delivery)

Supplier S1 S2 S3 Supplier S1 S2 S3 W
S1 1 6 5 S1 0.73 055 080 0.69
S2 0.17 1 0.25 S2 0.12 009 004 0.08
S3 0.2 a4 1 S3 0.15 036 016 022
137 110 6.25

Table 10 Compare the weight of each company in terms of reliability (Reliability)

Supplier S1 S2 S3 Supplier S1 S2 S3 w
S1 1 2 3 S1 055 033 069 052
S2 0.5 1 0.33 52 0.27 0.17 0.08 0.17
S3 0.33 3 1 S3 0.18 050 023 030

1.83 6 4.33
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Tablel1l Compare the weight of each company in terms of cooperation and service

(Co-operation and service)

Supplier S1 S2 S3 Supplier S1 S2 S3 W
S1 1 3 1 S1 043 060 0.33 0.45
S2 0.33 1 1 S2 0.14 020 0.33 0.23

S3 1 1 1 S3 0.43 0.20 0.33 0.32

233 5.00 3.00

ndoyans1eil 7 Saenseit 11 wuddadens 5 Auuandiiiuingdadminesied 1 wie
Supplier $187 1(S1) dAAziuUaINanlunnaIl kaggIndmuese9 3 v3e Supplier $18913(S3)
WAZHINTIMINETIET 2 %30 Supplier 3187 2(S2) 1AALLULTORBNILAGY

3.4 ANMTnANAIAYUBILAAENIREDN

Table 12 The importance weight score of each alternative

) ) ) On time o Co-operation )
Supplier  Costing  Quality ) Reliability _ Weight Result
delivery and service
S1 0.04 0.28 0.16 0.10 0.03 0.61 1
S2 0.01 0.04 0.02 0.03 0.02 0.12
S3 0.03 0.11 0.05 0.06 0.02 0.26

ndeyalunisnd 12 Wethanhminduanadeunguiuazlamdmtdnanudfyveus
azmadon nuinlianuiininanudAgyasrelul
JuUAUN 1 Aaddnduineg (Supplier) 3787 1 (S1) duwdnaAzwuuAILE

X Aty
JuiuN 2 Aegdndmie (Supplier) 5189 3 (S3) HuwdnAzwuuANdAy Wiy 0.26
JUAUN 3 Aaddndung (Supplier) 3787 2 (S2) fiumtnazkuuANUEIAgY WU 0.12

U

Wiy 0.61

3.5 A5I9deUNAANSTIRwmmuTune el

3.5.1 FuppumANMTNLRAY (Average weight) ¥03usiazineud (Criteria)

Amiinads (Average weight) Tosusiazinast (Criteria) wildannIseaAInITIySng
(Matrix) #8laildsunnsvilsdunnsgiu (Normalization) sngaitumsisartimiin (Weight) Tu
m51971 5 Feazlanadng Fornimiinnds (AW) vewusiazinas! (Criteria) azuandlunisned 13
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Table 13 Average weight of each criterion (Criteria)

] ) On time o Co-operation ] Average
Factors Costing  Quality ) Reliability _ Weight )
delivery and service weight (AW)

Costing 1 0.2 0.25 0.33 2 0.08 0.43
Quality 5 1 4 2 4 0.43 241
On time

_ 4 0.25 1 2 3 0.23 1.25
delivery
Reliability 3 0.5 0.5 1 3 0.19 0.97
Co-operation

0.5 0.25 0.33 0.33 1 0.07 0.36

and service

3.5.2 TURBUNISINANARFIUTRILAAEANVTNREAY (AW) sotvtinvadwsaznme (Criteria)

Table 14 Average weight ratio (AW) to the weight of each criterion (Criteria)

Factors Average weight ratio (AW) Amax
Costing 0.43 5.34
Quality 241 5.60
On time delivery 1.25 5.42
Reliability 0.97 5.11
Co-operation and service 0.36 511
Amax = Z?:l Z;'lzl a;;wj (1
3,53 fumauNIMALRALReSIUIUNNE(Criteria) Vianun
LA A 5.34+5.60+5.42+5.11+5.11
ARRYYR = = - = 5.32 )
354 JumpuNsALINASRTRALEeARdDs (Consistency Index : C.1.)
_ Qunax—n) _ (5.32-5) _ 032
Cl = - - D 2 0.08 (3)
Table 15 Random Consistency Index (R.l.)
Matrix size 1 2 3 4 5
Value Rl 0 0 0.58 0.90 1.12
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Uannseriviiniuaenadeatisdy (Random Consistency Index : R.L) Iagilvua n = 5 datiu

Rl =1.12 (@)
3.5.5 TuABUATIMAIAINADAAR BT UTBNANE (Consistency Ratio : C.R.)
CI
C.R=—= (5)
RI

£%

e CI/RI dAdeendn 0.1 uansirdeyaiinugniesg
el CI/RI dA1wnndt 0.1 uansindeyaiianugniesies
Tunsaingdeunnndi 0.1 agdewihnisnuniumsiiahmdnSeuieulunuantulndaule

A1 C.R. Neausula

0.08

LAUAN C.R.= RI = m = 0.07 (6)

MnRaMsALIAENNTST 1§ 6 uandiifuindadssoduaunmet (Criteria) Wiy 5.32
auansdernansweniminiodevesia 5 Fu wazannsduIndANFnAdesTUTIANG
(Consistency Ratio : C.R) fifwinfu 0.07 Jauanslifiuindeyaiefidelsdinssunmdutoyadil
AINHYNFBIES

aiUsuazaUNan1IIdY

msnneddeluedsiliunsinuifiedadendnd minedomadunssuiumananussy ot
Tnlusenszurunisdndulalinseidsidutu (AaHP) Tneisuanasuniuilymiainnisdaden
Fnmaneroasuesuisninaudiusain nindygaufianais ndinduianfinnsamdadeils
MNMIMUMILITIANTIY thesdusznoundnuussyduseduiuluguuuunugilassaiaddudy
dodtafoiliouiivutadedugq iomAasuuniwiinewddnylagldiusunsm Micosoft Excel
wwlumsdmnarilinszuaumslunsinsgidululfosamniabd

Padviifuarionsdndondinsmineifomamenidninaiudiusta nindyyuuianais
efinsanduedumuin Uismisiudausnita vindyapnuiianeddienuddayiuduammm

1%

LU‘U‘VIaﬂ IG]EJZLIF’]']‘U']‘WLmF’]uLLUUﬂ'ﬂ’]Ma’]ﬂQJLW?ﬂU 0.43 L‘LJEN’i]']ﬂﬁ]%ﬁ]BQ‘LJ’]'N]QWUM’]SL%LUUL%@LV\I%GMW

1Y

dieeutuguinuFfedldlaludommninmnduney fduaunmiadunasisuduusniigniinu
fisan dsuitaesierunseenan fdthminazuuumuddywinty 0.23 eCRRIRET LEHERR
Uisnnsaafiefiazldinisudaussafausiivy Sduiianufeanuindetio fadvinazuuy
mudify 0.19 wardedefindedsldmdminazuuumlaun s1a0 wavanusauie wax
U3 ilelanansaAsunUadlunaUinauazaudavurasdndsdold anuanisiteasiiou
Tiduiusemlimnuddgundiunanmainndiiiusia uwansdsanuldlalusunismingdv
dmdunanussydusiliaie Wl fundeduiidaanm
aiuadAYeILienNansUsEITuLAARERNInd e (Supplier) amau
ﬂmﬂﬂ‘mmEJ’LWTJWEJLLavmmmmvmmamwu wuhidndwie (Supplier) 9169 1 fianimn
winifu 0.61 fieudrnygedian sosaunAediadiviine (Supplier) 91671 3 uaw 2 fianiwinuindy

0.26 tag 0.12 MINAINU ﬁ]qaammmmmaiww 1 LU"LJQR]G]’%]']W’LJ’]EJLm@LWﬁﬁIUﬂiu‘UQUﬂ’]iNaﬁ

78



Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May - August 2025

U inufiRuazmInzaniuussnannfian wazaddedannsadlvlhdunuinanieldidu
wisesdlataslunsindulaegaduszuuliiuuion

YoLAUDUUINULAY
nuAdelanunsatludevenuazUssendldlusuagnamnssudus 1a Wy anaimnssy

v
Y

gunsaldidnnsedind apaimnssuvoniioanazuinis anamnssusiuievan Wudu Snvieds

'
a a

ansadlvdudusuukazuumslumsussandlilunsdadendnwnaneoasiiamnsalad ingAud
fnaunm seulandanudeinislunssuiunisndsduasoty

AnANTINUITENA

yoraUNITANTIudIu T nindynuuiainateililinnueyasgiiuilunisinide
waglrirutemdeunide suiwereunszanuminedomaluladvusnany fuseningian
guuaneildlimuusiasuumslunsinnenide

References
[1]  Borirak, A. (2007). CaseStudy: Purchasing & Procurement in Thailand. Bangkok: ITL
Trade Media.

[21  Charoenklang, A. (2015). Factors Affecting the Selection of Fuel Tubular Product
Supplier for Automotive Industrial in Thailand, (Master thesis, Burapha University).
(in Thai)

(3] Maksombun P. (2017). Supplier Selection By Using Analytic Hierarchy Process
(AHP) Case Study: Raksanee Thai Massage And Spa, (Master thesis, Sripatum
University). (in Thai)

[4]  Suwansantawee, B. (2016).Factors Affecting the Decisions on Choosing Logistics
Service Providers in Food Business Entrepreneur in Bangkok Metropolitan Region,
(Master thesis, Bangkok University). (in Thai)

(5] Jatunitanon, P. (2023). The reduction of soft foam issues in shipbuilding
production line using EPS foam: A Case study. Journal of Engineering and
Innovative Research. 1(2), 10-18. (in Thai)

[6] F. Zaid, et al. (2024). Multi-criteria analysis for freight transport decision-making
with fuzzy analytic hierarchy process: A top management’s perspective for
Bahrain. Transportation Research Interdisciplinary Perspectives Journal, 101017.

[71  Thepnoo, A. (2021).Factors Affecting Decisions in Using PTT Gas Stations at
Sriracha Branch, Chonburi Province, (Master thesis, Ramkhamhaeng University). (in
Thai)

[8]  Sathiannoppakao, W., et al. (2020). Criteria Weight Determination for Supplier

79



Research Article
Journal of Advanced Development in Engineering and Science

Vol.15 ® No.43 « May - August 2025

Selection Using Fuzzy Analytic Hierarchy Process: a Case Study of a Frozen
Chicken Distribution in the North-central Region of Thailand. Journal of Science
Ladkrabang. 29(1), 23-37. (in Thai)

Khunlan S., et al. (2019).Application of the AHP Method of Prosthetics and
Orthotics Components Manufacturer Selection: A Case Study of Prosthetics and
Orthotics Company.Journal of Interdisciplinary Research: Graduate Studies. 8(2),
475 - 484. (in Thai)

. Ucal Sari. (2024). Fermatean fuzzy Z-analytic hierarchy process: An application to
third party logistics providers. Engineering Applications of Artificial Intelligence.
133, 108327.

Gupta I, et al. (2025). Evaluating risk factors in automotive supply chains: A hybrid
fuzzy AHP-TOPSIS approach with extended PESTLE framework. Journal of Open
Innovation: Technology, Market, and Complexity. 1, 100489.

80



