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ABSTRACT

This research was aimed at applying the Fuzzy Analytic Hierarchy Process (Fuzzy AHP), a Multi-Criteria
Decision Making (MCDM) technique, to select the most suitable parcel delivery service provider for an
E-commerce business. The Fuzzy AHP method is widely recognized for its effectiveness in handling uncertainty
and evaluator’'s subjectivity inherent in the process of weighing decision criteria and comparing alternatives. Data
were collected via questionnaires administered to 40 relevant company personnel. Three parcel delivery service
providers, namely Thailand Post, J&T Express, and Flash Express, were evaluated based on five ranges of
criteria; 1) Delivery Speed, 2) Parcel Safety, 3) Service Convenience, 4) Cost-Effectiveness, and 5) Punctuality.
The results derived from the Fuzzy AHP analysis indicate that Thailand Post (S2) is the most suitable provider
according to the criteria weighing determination of the evaluators. This study demonstrates that Fuzzy AHP
serves as an effective tool, facilitating a selection process characterized by clarity, systematic structure, reduced

bias, and the provision of tangible quantitative results crucial for strategic decision-making.
Keywords: Selection of Logistics Service Providers, Decision-Making, Fuzzy Analytic Hierarchy Process
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Selection of a Parcel Delivery Service
Delivery Farcel Safety Convenience Cost-Effectiveness Functuality
JET Thailand Fost Flash
Figure 2 Fuzzy Analytic Hierarchy Process Structure
Table 1 Fuzzy Comparison Matrix for Criteria
Cost-
Criteria Delivery Parcel Safety Convenience Punctuality
Effectiveness
Delivery (1.00,1.00,1.00) (0.50,0.33,0.25) (4.00,5.00,6.00) (4.00,5.00,6.00) (0.25,0.20,0.17)
Parcel Safety (2.00,3.00,4.00) (1.00,1.00,1.00) (6.00,7.00,8.00) (6.00,7.00,8.00) (0.50,0.33,0.25)

Convenience

(0.25,0.20,0.17)

(0.17,0.14,0.13)

(1.00,1.00,1.00)

(0.17,0.14,0.13)

(0.17,0.14,0.13)

Cost-

Effectiveness

(0.25,0.20,0.17)

(0.17,0.14,0.13)

(0.17,0.14,0.13)

(1.00,1.00,1.00)

(0.17,0.14,0.13)

Punctuality

(4.00,5.00,6.00)

(2.00,3.00,4.00)

(6.00,7.00,8.00)

(6.00,7.00,8.00)

(1.00,1.00,1.00)
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Figure 3
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Table 2 Membership Functions of Fuzzy AHP
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Linguistic Scale Fuzzy No.
Equally Important (1,1,1)
Slightly Important (2,3,4)
Strong Important (4,5,6)
Very strong Important (6,7,8)
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Absolute Important

(8,9,10)

Synthetic Fuzzy Boundary (S,) 1% th
ldan Equation (1)
-1
S= M} @{ M;,}
=1 1

i=l j=

(1)
ANz (Probability) Equation (2)

Si :(li’mi’ui)’ Sj z(lj’mj’uj); iij
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0,
(li_u[)
(m, _ui)_(mj _lj)

>m j
2u,
ther

mi
V(S 28,)= l,
o)

()

ludu 1Ineasainudan (Importance

o

Vector) dNutk Equation (3)

W =minV (S, =S, j=1,2,..,mi # j) 3)

wazIRbnUad298 (Weight of Factor)
AWtk Equation (4)

o
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n Wn
Zi:l ! (4)

5. fNWITALARZINIAH Equation (1-4)
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€
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A o
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o N

\Ranaalian (WITE URZAtHE, 2567)

Table 3 Geometric Means, Fuzzy and Normalized t of Criteria

Criteria Geometric Means Fuzzy Weight Normalized
C1 (0.82,0.95,1.15) (0.13,0.19,0.27) 0.189
Cc2 (0.82,0.95,1.12) (0.13,0.19,0.27) 0.187
C3 (0.78,0.87,1.00) (0.13,0.17,0.24) 0.171
Cc4 (0.70,0.90,1.15) (0.11,0.18,0.27) 0.18
C5 (1.06,1.40,1.74) (0.17,0.28,0.42) 0.274

a 6 =1 = 6 a 1
nnnIndilSoufsuinaeiidaguuy
Wend YWD (Fuzzy Weights) 289udazinus

v 13 13 A . [
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Table 4 Normalized Weight of each Criteria
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S1 0.393 0.140 0.250 0.151 0.118
S2 0.275 0.575 0.522 0.425 0.403
S3 0.333 0.284 0.227 0.425 0.479

31N Table T390 % ®F1V1IDOTUNY

(2
v A

ANMAUAINBVBITH AN R a3k
S1: USENMIRanh 1 hufa J&T Express
S2: USENMIAaNT 2 hufa llvudid Ing

S3: USEnmMaReani 3 e Flash Express

Table 5 Aggregated Results of each Criteria

C1: o MLl dug e U 1 amumnsy
C2: s maefiugen 2 amanlseass
C3: N MU s e un 3 anuszaan
C4: i MILSwaeLn 4 Tendevga

C5: NN MIUSAIUA A LN 5 §99596d alm

Scores to related criteria
Criteria Weights
S1 S2 S3
Cl 0.189 0.393 0.275 0.333
C2 0.187 0.14 0.575 0.284
C3 0.171 0.25 0.522 0.227
C4 0.18 0.151 0.425 0.425
C5 0.274 0.118 0.403 0.479
Total 0.203 0.435 0.362
a 4 v A @ A . . o o
NAUAZIIIOh GaFwlale auN Mikhailov et al. (2004) lauaaals

NamﬁLﬂiﬂzﬁiﬂgaﬁ'ﬂmwmﬂﬁmu
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