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Selecting the best logistics provider by the Fuzzy analytic hierarchy process:

A case study of rubber products manufacturing
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Abstract
The objective of this research was to propose a guideline for selecting the best logistics providers by the
Fuzzy analytic hierarchy process (FAHP). The analysis was based on six main decision criteria: reliability, assurance,
tangibility, empathy, responsiveness and service cost. FAHP was employed to calculate the importance weights by

the extent analysis method, which was a proper solution for multiple-criteria decision making with vagueness and
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uncertainty. The result shows that the third logistics provider was taken the best alternative in this case (0.251).

Moreover, the researcher discovered that the main decision criteria ranked by the importance weights were

assurance (0.229), service cost (0.205), tangibility (0.198), empathy (0.170), reliability (0.150) and responsiveness

(0.047), respectively. The results provided a systematic and reasonable decision support tool for this case study.

Similarly, the logistic providers can apply the findings to prioritize service quality improvement.

Keywords: selecting logistics providers, fuzzy analytic hierarchy process, multi-criteria decision making
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Figure 1 Examples of rubber products for exporting.
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Table 2 Triangular fuzzy scale and AHP scale.
definition of linguistic triangular AHP definition of linguistic triangular AHP

variables fuzzy scales scales

equally preferred (1,1, 1) 1

equally to moderately (1,2,3) 2
preferred

moderately preferred (2, 3, 4) 3
moderately to strongly (3,4,5) 4

preferred

variables fuzzy scales scales
strongly preferred (4,5,6) 5
strongly to very strongly (5,6,7) 6
preferred
very strongly preferred (6,7,8) 7
very strongly to extremely (7,8,9) 8

preferred

Source: Wu, Lee, and Lin (2004).
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wsnslaaaind A, A, A, uaz A, 1lunamenid
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Table 3 Decision criteria.

° o A A ve v a a a
mmmmymmmqL@@nm‘ﬂg'lummﬁmmmﬁ

7I91NA A4 (Table 6)

main decision
sub-decision criteria
criteria

main decision
sub-decision criteria
criteria

reliability (C,) accuracy of documents (C,,)

short transit time (C,,)

consistency of the service (C,,)

responsiveness (C,)

fast responses to customers’
requests (Cy,)

world-wide service (C,,)

offering of updated freight rates (C,,)

assurance (C,)  firm’s reputation (C,,)

track and trace service (C,,)

no damaged goods while in transit (C,,)
staff's knowledge and expertise (C,,)

offering of one-stop service (C,,)

high standard service (C,)

good care of the customers (C,,)
owned overseas network (C,,)
consolidation offering (C,,)
variety of services (Cy,)

express delivery service (C)

responsiveness of the service (ng)

tangibility (C,) ~ modern equipment (C,,)

EDI and e-commerce service (C,,)

service cost (C)

staff's wilingness to provide service (C,,)

reasonable price (C,,)

empathy (C,) keep customers’ information
confidentially (C,,)
care for customers’ needs (C,,)

customer relationship management (C,,)

ease of payment (C,,)
appropriate credit term (Cy,)

discount offering (Cy,)

Source: Banomyong and Supatn (2011); Kumar and Singh (2012).

The best logistics provider

Figure 3 The hierarchy structure for selecting logistics providers.



RMUTSB Acad. J. 6(2) : 182-193 (2018) 191
Table 4 The comparison matrix for main decision criteria from assessor 1.
main decision criteria
C, C, C, C, Cs

© C, (1,1,1) (1/3,1/2, 1) (1,2,3) (1/3,1/2, 1) (2,3,4) (1,1,1)

.2 C, (1,2,3) (1,1,1) (1,2,3) (3,4,5) (2,3,4) (2,3,4)

g C, (1/3.1/2, 1) (1/3,1/2, 1) (1,1,1) (1/4,1/3,1/2) (113,112, 1) (1,2,3)

§ C, (1,2,3) (1/5, 1/4,1/3) (2,3,4) (1,1,1) (2,3,4) (1,2,3)

% (o (1/4,1/3,1/2) (1/4,1/3,1/2) (1,2,3) (1/4,1/3,1/2) (1,1,1) (1,1,1)

= C (1,1,1) (1/4,1/3,1/2) 1/3,1/2,1 (1/3,1/2, 1) (1,1,1) (1,1,1)

Table 5 The importance weight of alternative with respect to main decision criteria from assessor 1.

alternatives main alternatives
main decision
assessors decision
criteria A, A, A, A, A, A, A, A, A, A,
criteria
C, (0.195) 0.239 0.167 0.253 0.266 0.198 C,(0.284) 0.254 0.163 0.203 0.21 0.171
1 C, (0.357) 0.242 0.199 0.189 0.194 0.178 C,(0.058) 0.163 0.200 0.205 0.230 0.201
C, (0.089) 0.130 0.152 0.229 0.305 0.185 C,(0.017) 0.183 0.253 0.146 0.182 0.236
C, (0.169) 0.188 0.195 0.185 0.233 0.201 C,(0.154) 0.185 0.070 0.171 0.141 0.433
2 C, (0.357) 0.213 0.210 0.238 0.292 0.395 C,(0.002) 0.270 0.236 0.209 0.124 0.162
C, (0.245) 0229 0.192 0.122 0.194 0.263 C,(0.296) 0.208 0.198 0.199 0.210 0.185
C, (0. 086) 0.187 0.307 0.164 0.184 0.157 C,(0.072) 0.205 0.216 0.127 0.124 0.329
3 C, (0. 196) 0.130 0.231 0.181 0.270 0.188 C,(0.082) 0.198 0.161 0.156 0.182 0.302
C, (0. 261) 0.148 0.211 0.269 0.166 0.206 C,(0.302) 0.059 0.053 0.736 0.075 0.077
Table 6 The importance weights of logistics providers.
aSSessors
alternatives average rank
1 2 3

A, 0.229 0.207 0.129 0.188

A, 0.179 0.178 0.172 0.176

A, 0.209 0.179 0.364 0.251

A, 0.224 0.211 0.159 0.198

A 0.183 0.273 0.176 0.211
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