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ABSTRACT

This research aims to investigate the factors influencing the selection of transportation service
providers and prioritize these factors based on decision-making criteria. The study also aims to select the
most suitable transportation service provider for a case study company. The research methodology
involves identifying the factors influencing transportation service provider selection, considering both
primary and secondary factors. A questionnaire was developed and validated using the Index of Objective
Congruence (I0C), which was evaluated by three experts in transportation systems. An IOC value of 0.5
or higher was considered acceptable. The Analytic Hierarchy Process (AHP) was employed to compare
and score the factors in pairs, determining their relative importance. Four primary factors and 22
secondary factors were identified. Data was collected from three decision-makers involved in selecting
transportation companies, and the consistency of the data was verified. The results revealed the following
relative importance of the primary factors: 1) Delivery aspects (42.94%); 2) Service/product aspects
(27.59%); 3) Reliability aspects (21.57%), and 4) Price aspects (7.90%). The top three most important
secondary factors were: 1) Condition of goods after delivery to customers (14.30%); 2) Compliance with
requirements (13.55%), and 3) Ability to transport special care goods (9.68%). Finally, the most suitable
transportation service provider among three alternative options was selected. Company Z was identified

as the most suitable provider with a relative importance of 40.29%.
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Table 1 Comparing the shipping costs of other external companies

Region The transportation service providers
X (present) Y Y4
Bangkok 1,480 1,400 1,000
Central 3,090 2,200 1,500
northeast 13,240 8,500 4,960
Southern 14,500 11,000 6,200
Northern 8,030 6,500 3,700

Note: Quotation of the shipping costs.
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Table 2 Main factor importance weight comparison assessment form

Comparing sub-factors related to price (A)
More Less
Criteria e g E‘ E o g 3 E Criteria
5 E 2 & o & Z @ 2 w E
A 9 8 @ 6 5 4 3 2 1 2 3 4 5 6 7 8 9 B
A 9 8 7 6 5 4 3 2 1 2 1| 4 5 6 7 8 9 c
A 9 8 7 6 @ 4 3 2 1 2 3 4 5 6 7 8 9 D
B 9 8 7 6 5 4 @ 2 1 2 3 4 5 6 7 8 9 C
B 9 8 7 6 5 4 3 2 1 2 3 4 @ 6 7 8 9 D
C 9 8 7 6 5 4 3 2 @ 2 3 4 5 6 7 8 9 D
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Table 3 Price sub-factor importance weight comparison assessment form

Comparing sub-factors related to price (A)
More Less
g £ £ g
2 g & & g 2
Criteria >z s £ E E E € s = > g| Criteria

E £ »n < o = _ = o n £ E £
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Table 4 Weight of comparison assessment form in each factor by company

Weight of Comparison Importance
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R.I. = ariarnumranadadnuiiing

(Random Consistency Index)

_ (Amax-n)

Cl = 4
o~ . A o o
138 n = IUaVY Matrix %38 SwINT98
Amax = @1§98ava9 eigenvector 1116311
A1Lafouaddl eigenvector QTANL Matrix
Waansedaaikanuaaansediiigy (Random
. A = P
Consistency Index) lasfidn R.1. (dudfiduny
YPAVBILNATNTAILG 1xT IBDI 7X7 WAVI R.J.

LEAIAI Table 6 Aah

Table 6 Index of conformity according to the size of the matrix (Random Consistency Index: R.I)

N 1 2 3 4 5 6 7
R.I. 0.00 0.00 0.58 0.90 1.12 1.24 1.32
MINTIVFALANNFTAAAR 89N (Consistency WA

check) SANIATINFALANUFIAANE 24 1A @15
A1 CR 92UANURBAAR0INULNSINaNGaLi o
Wwldeauidawlusa b
CR < 0.1 SWILLNGING A NHawa n = 5
CR < 0.09 1%AIULNAINT A NHvw1a n = 4
CR < 0.05 SAIULNAING A NHaw1a n = 3
| ' A o °
PINFN A b ATIaNITaw 1 A2daIrinmINuNIn
Yo :’ Eed a a {a’//
ATbRANEI RN Az lT UL U LN b

Tni auladl C.R. AxuIInvansUle

NNTUIiuaUREAARITDITITE
lavaydwanisldnszuinnmsaraseuasiiaia
AaAANDI2897anLITEI4 (Index of item Objective
Congruence: 10C) léfasunannanua 4 Jass
laun Jadudrusrar dadudrwnisusnnsg/
NAAN AT Uduawn1saeNautataaIuaing
Widefie uazesagas 22 Tast

LEAIAS Table 7
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Table 7 Main factors and sub-factors

compared to

number of trucks

proficient in their

Main factors Price (A) Service/ Delivery (C) Reliability (D)
Product (B)
sub-factors Price and responsible for The process of Financial liquidity
distance serving customers | receiving and of the company
suitability delivering goods
is not complicated
or intricate
Credit Term Modern Experience Experience
transportation collaborating with | collaborating with
equipment and other other
tools provided organizations organizations
Lower price An adequate Employees are Employees are

proficient in their

other transport for service duties duties
companies provision
Price and product | variety of vehicle | Work is Appropriate cargo

suitability

types for

transportation

conducted in

accordance with

insurance

coverage limit

services the requirements
Diversity of Condition of the Compensation for
transportation goods after damages incurred
service areas delivery to the during

customer transportation
Transportation Trucks are

documents are
accurate and

expedited

certified by the
Department of

Land Transport

Convenience and
quick
communication

coordination
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Figure 1 Hierarchical Diagram of factors for Selecting Constructors
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1. wan1susziindasonanlasnis
Wisuiiisuidug usasduarmnaueing a
Table 8

2. ANTILEAIAT Eigenvector uaaziallag
M3 Normalized L&®IA39 Table 9

3. NI Consistency Vector
A = (1X0.08)+0.2x0.31H0.2x0.55) +(1x0.06))/0.08 = 4.03
LLEGNA Table 10

4. S Ay, g, Wo8 L
L = (3.90+4.23+4.40+4.07)/4 = 4.15

5. AW IMAIANIQTHAINNTOAARDIN W
(Consistency Index)

Cl = (4.15-4)/(4-1) = 0.05

6. ATIFBUANFDAANDINUYBILAQN
(Consistency Ratio)
CR =0.05/0.9 = 0.06
CR < 0.09 S1WTULNASAT A NXAUIA n = 4
> 09: L2 s c?n:l v s
NI a‘gﬂvlmwﬂ'«uwuumwaaﬂﬂaaaﬂu
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Aan mnnq’uﬁ"mma 3 AU LEAIAI Table 11
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2) AuadsuaIngmsilIvuiouudaze
29302989 aN @3837 Geometric mean
LEAI09 Table 12
3) @19FBUAININNFEAARBIVBITDYA
LEAIAI Table 13
4) AEABNLAZRIAUANNEIAVAILGARE
19URAN WRAIAI Table 14
THADUNIIIREIA LA NI A Y V09298
H8aUINN
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\uguaasas Table 15
2. AT9URAIAN Eigenvector Laazunilae

135 Normalized L&A994 Table 16
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3. A1wIUN1 Consistency Vector
AT=((1x0.13)H6x0.04)H0.20x0.42)+0.20x042))0.13 = 4.13
URAIAY Table 17

4. I Ay, g, W30 L
L = (4.13+4.02+4.31+4.31)/4 = 4.19

5. S 1BIHRIAIATHAITUROAARDIN
(Consistency Index)

Cl = (4.19-4)/(4-1) = 0.06

6. ATIIFAUAINFDAANDINUYBILAANS

(Consistency Ratio)

CR =0.06/0.9 = 0.07

CR < 0.09 FW5LWASNS A fiduwia n = 4
T a@ﬂvlﬁdﬂﬁaﬁ'mf:ﬁmmaa@ﬂﬁaaﬁ'u
AAFUeA1 CRUDINYIuDD I uaua LN NAK

& . v A a a = ]
’Mﬂuuu’m’]ﬂumuﬁ%’%UﬂLﬂiUULﬂUU Lﬂuﬂﬂla\‘i

Table 8 Pairwise comparison matrix table

;jﬁ%wuﬂsuﬁunnﬂu Tuvhnmsmanimsinaas
Tasugasudazifass Taodaunonu eait

1) enazunuilIsuiisuudasdvadaae
H8d1%INN1 IINNFUABET 3 A% UFAIAY
Table 18

2) @hmﬁim,m%ﬂsﬁﬂwsl,ﬂ%'wl,ﬁwLwia:g]'
2890338 L08AUHINAT LFAIA Table 19

3) 1IFDUAININNFOAANBIVBITOYA
LRAIAY Table 20

4) FrhntnusziUANTAL oGRS
29pa8a U LEAIAI Table 21

5) AwrmArnNuEAYNNTITERANLAS
adbtay WIaNaaLIBINNUEIAYVaITIY

¢4 Table 23 wuaz Figure 2

Evaluator 1: Comparing pairwise factors of each main factor
Main factors A B C D

A 1.00 0.20 0.20 1.00

B 5.00 1.00 0.33 7.00

C 5.00 3.00 1.00 9.00

D 1.00 0.14 0.11 1.00

Sum 12.00 4.34 1.64 18.00

Table 9 Showing Eigenvector

Main factors A B ¢ D Sum Welghting
factor (W)

A 0.08 0.05 0.12 0.06 0.31 0.08

B 0.42 0.23 0.20 0.39 1.24 0.31

C 0.42 0.69 0.61 0.50 222 0.55

D 0.08 0.03 0.07 0.06 0.24 0.06

Sum 1.00 1.00 1.00 1.00 4.00 1.00
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Table 10 Calculate the Consistency Vector

A B Cc D

Consistency 3.90 4.23 4.40 4.07

Vector

Table 11 The average pairwise comparison scores matrix and the data consistency measure of the

main factors.

The weights of comparing the importance of
Survey respondents different main factors. CR
A:B A:C A:D B:C B:D C:D
Evaluator 1 0.20 0.20 1.00 0.33 7.00 9.00 0.06
Evaluator 2 0.50 0.13 0.13 1.00 0.50 1.00 0.07
Evaluator 3 0.50 0.20 0.20 1.00 1.00 1.00 0.04
Average matrix of 3 individuals 0.37 0.17 0.29 0.69 1.52 2.08 0.06

Table 12 Pairwise comparison average matrix of the importance levels of the main factors.

Service/
Main factors Price (A) Delivery (C) Reliability (D)
Product (B)

Price (A) 1.00 0.37 0.17 0.29
Service/Product (B) 2.7 1.00 0.69 1.52
Delivery (C) 5.85 1.44 1.00 2.08
Reliability (D) 3.42 0.66 0.48 1.00
Sum 12.98 3.47 2.35 4.89

Table 13 The values obtained after normalizing different main factors.

Service/
Main factors Price (A) Delivery (C) Reliability (D)
Product (B)
Price (A) 0.08 0.11 0.07 0.06
Service/Product (B) 0.21 0.29 0.30 0.31
Delivery (C) 0.45 0.42 0.43 0.43
Reliability (D) 0.26 0.19 0.21 0.20

Sum 1.00 1.00 1.00 1.00




1M IInemansuazina lulad ymTnenaensasmans i 13 aUun 3 2567

73

Table 14 The weights of each main factor.

Service/
Delivery | Reliability Weight
Main factors Price (A) Product Sum
(C) (D) (W)
(B)
Price (A) 0.08 0.11 0.07 0.06 0.32 0.0790
Service/
0.21 0.29 0.30 0.31 1.10 0.2759
Product (B)
Delivery (C) 0.45 0.42 0.43 0.43 1.72 0.4294
Reliability (D) 0.26 0.19 0.21 0.20 0.86 0.2157
Sum 1.00 1.00 1.00 1.00 4.00 1.00
Table 15 Pairwise comparison matrix table
Evaluator 1: Comparing pairwise factors of prices each sub-factor
Sub-factors A1 A2 A3 Ad
A1 1.00 6.00 0.20 0.20
A2 0.17 1.00 0.11 0.11
A3 5.00 9.00 1.00 1.00
A4 5.00 9.00 1.00 1.00
Sum 11.17 25.00 2.31 2.31
Table 16 Showing Eigenvector
Weighting
Sub-factors A1 A2 A3 A4 Sum
factor (W)
A1 0.09 0.24 0.09 0.09 0.50 0.13
A2 0.01 0.04 0.05 0.05 0.15 0.04
A3 0.45 0.36 0.43 0.43 1.67 0.42
A4 0.45 0.36 0.43 0.43 1.67 0.42
Sum 1.00 1.00 1.00 1.00 4.00 1.00

Table 17 Calculate the Consistency Vector

Consistency Vector

A1 413
A2 4.02
A3 4.31
Ad 4.31
Sum 16.78
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Table 18 Pairwise comparison scores, pairwise comparison average matrix, and data consistency

measure of the prices sub-factors.

The weights of comparing the importance of
Survey respondents different main factors. CR
A1:A2 | A1:A3 | A1:A4 | A2:A3 | A2:A4 | A3:A4
Evaluator 1 6.00 0.20 0.20 0.11 0.11 1.00 0.07
Evaluator 2 8.00 1.00 6.00 0.13 0.17 3.00 0.08
Evaluator 3 8.00 1.00 1.00 0.20 0.33 1.00 0.03
Average matrix of 3 individuals 7.27 0.58 1.06 0.14 0.18 1.44 0.06

Table 19 Matrix of pairwise comparison average scores regarding the importance levels of the prices

sub-factors.

Sub-factors A1 A2 A3 Ad
A1 1.00 7.27 0.58 1.06
A2 0.14 1.00 0.14 0.18
A3 1.71 7.1 1.00 1.44
A4 0.94 5.45 0.69 1.00
Sum 3.79 20.83 242 3.69
Table 20 Values obtained from normalizing the prices sub-factors.
Sub-factors A1 A2 A3 A4
A1 0.26 0.35 0.24 0.29
A2 0.04 0.05 0.06 0.05
A3 0.45 0.34 0.41 0.39
A4 0.25 0.26 0.29 0.27
Sum 1.00 1.00 1.00 1.00
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Table 21 Weights of each prices sub-factor.
Weight
Sub-factors A1 A2 A3 A4 Sum
(W)

A1 0.26 0.35 0.24 0.29 1.14 0.2857
A2 0.04 0.05 0.06 0.05 0.19 0.0480
A3 0.45 0.34 0.41 0.39 1.60 0.3993
A4 0.25 0.26 0.29 0.27 1.07 0.2670
Sum 1.00 1.00 1.00 1.00 4.00 1.0000

Table 22 Ranking of importance for Main factors

Main factors

Weighted sum (%)

Delivery (C) 42.94
Service/Product (B) 27.59
Reliability (D) 21.57
Price (A) 7.90

Table 23 Ranking of importance for sub-factors

Rank Sub-factors Weighted sum (%)
1 Condition of the goods after delivery to the customer (C5) 14.30
2 Work is conducted in accordance with the requirements (C4) 13.55
3 Special care required for transporting goods (C2) 9.68
4 Convenience and quick communication coordination (B7) 7.85
5 Employees are proficient in their duties (D3) 7.77
6 Transportation documents are accurate and expedited (B6) 6.10

Trucks are certified by the Department of Land Transport
7 (06) 412
8 An adequate number of trucks for service provision (B3) 3.75
The process of receiving and delivering goods is not
° complicated or intricate (C1) >0
10 Compensation for damages incurred during transportation 3.49
(D5)
11 Diversity of transportation service areas (B5) 3.39
12 Lower price compared to other transport companies (A3) 3.15
13 responsible for serving customers (B1) 3.08
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Table 23 Ranking of importance for sub-factors (continue)

Rank Sub-factors Weighted sum (%)
14 Appropriate cargo insurance coverage limit (D4) 2.75
15 Experience collaborating with other organizations (D2) 2.56
16 Price and distance suitability (A1) 2.26
17 Price and product suitability (A4) 2.11
18 variety of vehicle types for transportation services (B4) 1.91
19 GPS Tracking (C3) 1.81
20 Modern transportation equipment and tools provided (B2) 1.52
21 Financial liquidity of the company (D1) 0.88
22 Credit Term (A2) 0.38
0.16
0.14
0.12
0.1
0.08
0.06
0.04
. 1111..
C5 C4 C2 B7 D3 B6 D6 B3 Cl1 D5 B5 A3 Bl D4 D2 Al A4 B4 C3 B2 D1 A2
Figure 2 Importance of Factors in selecting the transportation service provider
nnuwindIdudasuaztoyareiuiEm 2. MTUEAIAT Eigenvector WARZLN?
AliuInssugsndaon lagldinszuiu ms lasns Normalized ua@da4 Table 25
AR LTIS AU T (AHP) 1R alddaidan 3. AN IWIAN Consistency Vector
dlduInsauds lasTuaaumiaaiianaad X = ((1x0.30)+(2x0.16)+(0.5x0.54))/0.30 = 3.01
fauanudayrainaianniglatadadas WEAIAI Table 26
AMNLRUIERUITHBINAUALIZHEN (A1) 4. AWITHRAN Amax wIo L
1. aaNesndidSoufsuazuuniae L = (3.01+3.00+3.01)/3 = 3.01

Lflufj LEAIAI Table 24
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5. AMUIHRIANIATRAINNREAARDING
(Consistency Index)
Cl = (3.01-3)/(3-1) = 0.005
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Table 29
Table 24 Pairwise comparison matrix table
Sub-factors X Y V4
X 1.00 2.00 0.50
Y 0.50 1.00 0.33
z 2.00 3.00 1.00
Sum 3.5 6 1.8333
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Table 25 Showing Eigenvector

Weighting
Sub-factors X Y Z Sum
factor (W)
X 0.29 0.33 0.27 0.89 0.30
0.14 0.17 0.18 0.49 0.16
z 0.57 0.50 0.55 1.62 0.54
Sum 1 1 1 3 1
Table 26 Calculate the Consistency Vector
Consistency Vector
3.01
3.00
3.01
Sum 9.03
Table 27 The score of pairwise comparison for alternative transport service providers
The weight of pairwise comparison for alternative
Evaluators transport service providers CR
X:Y X:Z Y:Z
Evaluator 1 2.00 0.50 0.33 0.008
Evaluator 2 3.00 0.20 0.11 0.025
Evaluator 3 3.00 0.33 0.20 0.033
Average 2.62 0.32 0.19 0.02

Table 28 Average pairwise comparison matrix of alternative transport service providers under the sub-

factors of price suitability and distance (A1)

Transport service
X Y z
providers
X 1.00 2.62 0.32
Y 0.38 1.00 0.19
4 3.1 5.13 1.00
Sum 4.49 8.75 1.52
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Table 29 The values obtained from normalizing the importance of alternative transport service

providers in the sub-factor of price and distance suitability (A1)

Transport service
X Y z
providers
X 0.22 0.30 0.21
Y 0.09 0.1 0.13
Z 0.69 0.59 0.66
Sum 1.00 1.00 1.00

Table 30 The weights of alternative transport service providers in the sub-factor of price and distance

suitability (A1)

Sum Weight
Transport service providers X Y Y4
(W)
X 0.22 0.30 0.21 0.73 0.24
Y 0.09 0.11 0.13 0.33 0.1
V4 0.69 0.59 0.66 1.94 0.65
Sum 1.00 1.00 1.00 3.00 1.00

Table 31 Ranking of importance for all sub-factors compared to the weight of importance of Logistics

providers
Sub-factors Weighted Sum (%) Weighted sum of the transportation service provider
(%)
X Y z

A1 2.26 24.48 10.93 64.59
A2 0.38 25.23 63.83 10.93
A3 3.15 24.83 10.50 64.67
A4 2.11 14.83 10.29 74.89
B1 3.08 55.09 9.56 35.34
B2 1.52 8.86 23.41 67.73
B3 3.75 29.32 13.64 57.04
B4 1.91 71.12 12.71 16.17
B5 3.39 39.87 6.82 53.31
B6 6.10 29.63 8.29 62.07
B7 7.85 12.07 67.51 20.42
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Table 31 Ranking of importance for all sub-factors compared to the weight of importance of Logistics

providers (continue)

Sub-factors Weighted Sum (%) Weighted sum of the transportation service provider
(%)
X Y z
C1 3.61 9.15 67.41 23.44
c2 9.68 66.56 8.08 25.35
C3 1.81 33.33 33.33 33.33
Cc4 13.55 19.90 16.24 63.86
C5 14.30 30.58 21.39 48.03
D1 0.88 21.36 8.39 70.24
D2 2.56 21.36 70.24 8.39
D3 7.77 60.89 29.32 9.79
D4 2.75 67.65 7.58 24.77
D5 3.49 68.74 21.70 9.56
D6 4.12 33.33 33.33 33.33

Table 32 the results of selecting new alternative logistics providers

Weighted sum of the transportation service provider
Sub-factors (%)
X Y z
A1 0.55 0.25 1.46
A2 0.10 0.24 0.04
A3 0.78 0.33 2.04
A4 0.31 0.22 1.58
B1 1.70 0.29 1.09
B2 0.13 0.36 1.03
B3 1.10 0.51 2.14
B4 1.36 0.24 0.31
B5 1.35 0.23 1.81
B6 1.81 0.51 3.78
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Table 32 the results of selecting new alternative logistics providers (continue)

Weighted sum of the transportation service provider
Sub-factors (%)
X Y Zz

B7 0.95 5.30 1.60

C1 0.33 243 0.85

Cc2 6.44 0.78 2.45

C3 0.60 0.60 0.60

C4 2.69 2.20 8.65

C5 4.37 3.06 6.87

D1 0.19 0.07 0.62

D2 0.55 1.80 0.21

D3 4.73 2.28 0.76

D4 1.86 0.21 0.68

D5 2.40 0.76 0.33

D6 1.37 1.37 1.37
Sum 35.68 24.04 40.28
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