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Abstract

This study aims to evaluate the expenses of land and sea transportation from the case study company to Lao PDR
(Oudomxay province) and identify the most cost-effective modes of transportation to meet the target market's demands.
Utilizing the Industrial Logistics Performance Index (ILPI) and the Analytic Hierarchy Process (AHP), the research
was carried out utilizing the following five criteria: (1) unit cost ; (2) transit time ; (3) transportability ; (4) transportation
safety ; and (5) transportation frequency. The analysis indicates that the cost of shipping freight by road is more
expensive than shipping by sea freight. Case study companies should choose to ship by sea freight since they can

respond to all 5 choices criteria up to 77.2%.

Keywords: Transportation costs, Analysis Hierarchy Process (AHP), Transportation route selection
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Table 1 Risk assessment matrix.
Likelihood
Risk Assessment Matrix Very low Low Moderate High Very high
1 2 3 4 5
Very high 5 5 10 15 20 25
High 4 4 8 12 16 20
Impact Moderate 3 3 6 9 12 15
Low 2 2 4 6 8 10
Very low 1 1 2 3 4 5
Risk
Table 2  Risk level comparison matrix.
Risk level Level Meaning
Very high 17-25 Levels that are unacceptable require immediate risk management to bring them to an acceptable level.
High 10-16 Unacceptable levels must be managed to bring the risk to an acceptable level.
Moderate 4-9 Levels that are tolerable but need control to prevent the risk from escalating to an unacceptable level.
Low 1-3 Acceptable levels, without the need for risk control or additional management.
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selecting construction material transportation routes.
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2. HAMTILATIER AN TUTH (AHP)

1. n’n‘lﬁ'@aaﬁﬁm?‘iatﬂ%ﬂuLﬁﬂmﬁlaﬁﬂmm
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6 gRdndoslddayalu Table 4 Lﬁai:qﬂumuﬁﬂu
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Table3 Baseline data used for evaluating
decision-making criteria.
Alternative (Route)
Symbol Criteria Unit
w1 w2

C Cost 1,625 2,035 Baht / Ton
T Time 48 7.75 Hour
E Efficient 30 13 Ton / Round
S Safety Good Poor -
F Frequency 23 30 Round / Week
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Table 4  Data on criteria scoring. Table 7  Decision criteria. (Saaty, 1980)
Likert Scale Score (Verbal Judgement) Decision criteria
Excellent 5 (Equal Importance) 1
Very Good 4 (Moderate Importance) 3
Good 3 (Strong Importance) 5
Fair 2 (Very Strongly Importance) 7
Poor 1 (Extreme Importance) 9
(Mean) 2,4,6,8
Table 5  Converting basic data into scores that can be ) .
. . o Table8 AHP basic scale data of each pair of
used to consider decision criteria. o ) o
decision-making criteria.
Alternative (Route)
Symbol Criteria Unit Criteria
w1 w2 Criteria Total
Cc T E S F
C Cost 1,625 2,035 Baht/Ton
C 1 117 1/3 1 1/3 2.810
T Time 48 7.75 Hour
T 7 1 1/3 3 13 11.667
E Efficient 30 13 Ton / Round
E 3 3 1 7 1 15.000
S Safety 3 1 -
S 1 113 117 1 117 2.619
F Frequency 23 30 Round / Week
F 3 3 1 7 1 15.000

1.1 ﬂ’lSLﬂ%UULﬁﬂU@J’ (Pairwise Comparisons)

amziaazimudioufisunaeilunsiaguls
luudaze @1 Table 6 Lﬁaﬁﬁmﬁu@ﬁaﬁﬁﬂ’mﬂ%w
WouudzltuanswnmsiSouiisude nanain
Yag1% AHP 1-9 @3 Table 7 lasynailIouifinuen
dninanuEGTaILdanl GiTable 8

1.2 M3 BTN (Weight Calculation)

Wuwnssauanueguaanmwrinsaadul
IanudagnumnasinsRaTanmaianudazng lu
Table 9 WU L1vaILSENNIdiAnE 6 IRAu&ATY
duanulaeadulumssudsanniiga Tagldimin
asi‘?'i 2.713 Aaillu Jouaz 40.4 sasasnniusnudunu
sigmhoFud "l,@m‘ﬁuﬂam 2.290 fenilu Sanaz 34.1
ntudw mdiinIzndtanusinTdaiuls

Table 6 Pairwise Comparisons. (Saaty, 1980)
Wisnifisuiumaiandsuaadleas Table 10 fs Table 14
Criteria c T E s F uazillofma AN NuEmAYIIN MM IR R
c 1 cIT CIE c/s CIF Lﬂ%ﬂﬂLﬁﬂUﬁ%luLWiﬂ:fj ﬁ\‘l Table 15
T TIC 1 TIE TS TIF
Table9  Weight Calculation.
E E/C ET 1 E/S EIF
s SIC SIT SIE 1 SIF Criteria
Criteria Total
F FIC FIT FIE FiS 1 c T E s F
c 1 17 113 1 13 2.810
T 7 1 113 3 13 11.667
E 3 3 1 7 1 15.000
s 1 13 17 1 17 2.619
F 3 3 1 7 1 15.000

Weight 2290 0.844 0437 2713 0437 6.721

Percent 0.341 0.126 0.065 0.404 0.065 1.000
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Table 10 Average Cost.
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Table 15 Weighted comparison of decision criteria within
each decision criterion.

Average cost w1 w2 Weight Percent
Criteria
w1 1.000 7.000 2.646 0.875 Criteria Total
w2 0143 1.000 0.378 0.125 ¢ T E S F
Total 3.024 1,000 c 0356 0051 0119 0356 0.119  1.000
T 0600 0.086 0029 0257 0.029 1.000
. E 0200 0200 0.067 0467 0.067 1.000
Table 11  Average Time.
s 0382 0127 0055 0382 0055 1.000
Average Time w1 w2 Weight Percent F 0.200 0.200 0.067 0467 0.067  1.000
w1 1.000 0.200 0.447 0.167 Average  0.348 0.133 0.067 0.386 0.067 1.000
w2 5.000 1.000 2.236 0.833
Total 2.683 1.000 1.3 msmnaaumwaa@ﬂﬁawaaqaUﬁﬁﬁ]
(Consistency Check) &131307A3AUANNNROAAR S
Table 12 Average Efficient. vadQapffiaudazgald 1nn1IdIuIMaaIIEIN
ANNFDAAREY (Consistency Ratio: CR) Tuusas
Average Efficient W1 w2 Weight  Percent WwnIng I@Uﬁ'ﬂﬂdﬁﬂqm:agﬁ 0.1 ugzasin Qasiiia
L. A VIR R £ e
Wi 1000 7.000 2646 0.875 wulivngatiatisnoenivled draas CR Auagnvawa
22 UNING NWIBATNUNNIAAFW0EN 5 LNAN A9
W2 0.143 1.000 0.378 0.125 PR o . PN
wudadwunsndiauwa 5x5 a1 CR 39lda7stAin 0.1 s
Total 3.024 1.000 furmaen CR sansadwiInldanaumsn 2 laghn = 5
161 RI = 1.12 lunsdmiauen CR
Table 13 Average Safety.
) CR=== (2)
Average Safety w1 W2 Weight Percent RI
WA 1.000 7.000 2.646 0.875
las
W2 0.143 1.000 0.378 0.125
CR = dgasIuANURaaAsad (Consistency Ratio)
Total 3.024 1.000 .
Cl = auuaNURaaAAaad (Consistency Index)
Rl = auHannn1IgN@28e19 (Random Index)
Table 14 Average Frequency. - :
WNNTU3N Table 16
Average
w1 w2 Weight Percent
Frequency
WA 1.000 0.200 0.447 0.167
W2 5.000 1.000 2.236 0.833
Total 2.683 1.000
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Table 16 Random Index. (Saaty, 1980) Table 17 Consistency Check.
RI 'E Criteria Sum for
1 0.00 S c T E s F average
2 0.00 C 0.348 0929 0201 0386  0.201 5.941
3 0-58 T 0.050 0.133 0201 0.129  0.201 5.371
4 0.90
E 0.116  0.044 0.067 0.055  0.067 5211
5 1.12
S 0.348 0.398 0469 0.386  0.469 5.367
6 1.24
7 132 F 0.116  0.044 0.067 0.055 0.067 5.211
8 1.41 = 5.420
9 1.45 Cl= 0.10503
10 1.49 CR= 0.094
o A o . o & Yo o o @
drflanumanafad (Consistency Index: Cl) 2. Msfaazhia v laaauanadinalag
ﬁ’]ll’]iﬂ%'lvlﬁ’fﬁ]’lﬂﬁilﬂ’]iﬁ 3 N

CI= ’1—1 (3)

Tasi

71 = VWIAVBIFLAITININTG WIDTUWIUVDILN U
A a ' ' .
FINNITNTAVUA 5x5 U9 71 I9IRANYINALY 5

ki
n L
i1y, . .
L ! S
A= = WiaAafuaInaTINda ARy
n

HANNIATIIROLANFAAAN D3RI N
FINTDUEAI AR Table 17 tHaNINTMIAT CR LaIWLTN
A . @ A A, o ' ' Aaa &
fidviiny 0.094 Heiatasndn 0.1 uaadin qasniiatl
ﬁmmu’nL%aﬁaagluﬁaaﬁﬂaw%'ﬂﬁ s doyany
Ansanasna luduwmaniadasmauanumenaaInig
\Rangiale

Rarsananiininildanuidyvesnmal
AirwRasonlunisdagula 9'ldan Table 9
LLETT&W"L‘]JQmﬁ‘m{’mﬁfﬂﬁlﬁmwé’nﬁry‘naamoLﬁan
Mhanfnsonlunmsaagulaluudaznaden d9ldan
Table f19 Table 14 MWV UM IAWIUUEAINT Table 18
Waduwmeanihninnisaaaulownin madaniiden
m{mﬁ?ﬂlumiﬁmsmmnﬁqﬂﬁa MIVUFIRUAINIT
(W1) Bsfiatimsnivindy 0.772 wanoaudn 11ves
VIHNNTHANY AITLRONNITVUFIRUAINGE LN
mansonouUauadainmnsaaauwlans 5 tnmai 1o
0.772 ®3930882 77.2 NANIR1WITUAY Table 19

Table 18 Suitable choices (Transportation Routes).

Suitable choices

(Transportation Routes)

Criteria Percent

(W1) (W2)

C 0.341 0.90 0.10

T 0.126 0.25 0.75

E 0.065 0.83 0.17

S 0.404 0.90 0.10

F 0.065 0.25 0.75
Total 100.00
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Table 19 Ranking of suitable transportation options.

Suitable choices

Criteria
(W1) (W2)
C 0.307 0.034
T 0.031 0.094
E 0.054 0.011
S 0.363 0.040
F 0.016 0.049
Weight 0.772 0.228
Ranking 1 2
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