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ABSTRACT
The objective of this research is to study prioritization the factors that affect the decision-making
process in selecting contractors for the construction of a petrol station, and to select suitable contractors
for the construction of a petrol station. The case study company studied the factors that affect the
selection of contractors for the construction of a petrol station and examined the factors from the
evaluation of the Index of Item Objective Congruence (IOC), which was evaluated by 5 experts. The
evaluation results must have a value greater than 0.5. Then the technique of pairwise comparison of
factors was used with an analytical hierarchy process to determine the weight of the importance of the 4
primary factors and 16 secondary-factors. Three experts evaluated the importance of the 4 primary
factors: a problem solving and cooperation factor at 53.0% a work quality factor at 23.0%, an ethical
factor at 15.0%, and a human resource factor at 9.0%. Additionality of the top 3 important secondary
factors were a clear management structure at 20.00% a good coordination at 19.00%, and a problem
solving at 12.00%. After that, suitable contractors for the construction of a petrol station were selected
from 3 companies that were the options in the decision-making process, and it was found that Company
C was the most suitable company with a score of 47.00%.
Keywords: Decision Making, Analytical Hierarchy Process, Contractor, Index of Congruence
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Intensity of Importance Definition
1 Equal Importance
3 Moderate Importance
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Table 2 R.l. Value according to the magnitude of n
N 1 2 3 4 5 6
R.I 0 0 0.52 0.90 1.12 1.24
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Table 3 Acceptance decision to participate in construction selection

Contractor Score Response
Company A 83.10 Yes
Company B 82.50 Yes
Company C 78.20 Yes
Company D 73.40 No
Company E 71.28 No
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Table 4 Factors for selection
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Table 4 a9%

Primary

Secondary

Problem Solving
and Cooperation

(P) (1.00)

1.Cooperation (P1) (1.00)
2.Problem solving (P2) (1.00)
3.Clear management structure (P3) (0.67)

4 Relations with government (P4) (0.67)

Quality and Safety on Operation
(Q) (1.00)

1.Quality of past work (Q1) (1.00)

2.Construction experience of similar projects (Q2) (1.00)
3.Number of completed project (Q3) (0.67)

4 .Punctuality in delivery (Q4) (1.00)

Human Resource (R) (1.00)

1.Suitable of craftsmen (R1) (1.00)
2.Suitable of engineer (R2) (1.00)

3.There is sufficient work team (R3) (0.67)
4. Suitable of foremen (R4) (1.00)

Ethics (E) (1.00)

1.History of litigation related to construction (E1) (1.00)
2.Business responsibility (E2) (0.67)

3.Legal business operation (E3) (1.00)

4 Business integrity (E4) (1.00)
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The Most Contractor for
Petrol Station

Problem Solving Quality and Safety Human Resource Ethics
and Cooperate (P) On Operation (Q) (H) (E)

.

AN~
/ iy

~

‘PlHPZ“P?J

o

HP“‘ ‘QIHQZHQSHQ':" ‘RlHRZHRSHM‘ ‘ElHEZHEBHEﬁl‘

Contractor A Contractor B Contractor C

=

Figure 1 Hierarchical Diagram of factors for Selecting Constructors
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Table 5 The results of the assessment of the primary factors by 1% Expert

P Q R E Priorities
P 1.00 3.00 5.00 3.00 0.53
Q 0.33 1.00 2.00 2.00 0.22
R 0.20 0.50 1.00 0.50 0.10
E 0.33 0.50 2.00 1.00 0.15
sum 1.86 5.00 10.00 6.50 1.00

Table 6 The results of the assessment of the primary factors by 2" Expert

P Q R E Priorities
P 1.00 2.00 6.00 4.00 0.53
Q 0.50 1.00 2.00 2.00 0.24
R 0.15 0.50 1.00 0.50 0.09
E 0.25 0.50 2.00 1.00 0.14
sum 1.9 4.00 11.00 7.50 1.00
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Table 7 The results of the assessment of the primary factors by 3" Expert

P Q R E Priorities
P 1.00 3.00 6.00 4.00 0.55
Q 0.33 1.00 1.00 2.00 0.18
R 0.20 1.00 1.00 0.33 0.11
E 0.25 0.50 3.00 1.00 0.16
sum 1.78 5.50 11.00 7.33 1.00
Table 8 A4 . C.I., C.R. value from 3 Expert
Expert1 Expert2 Expert3
Amax 413 4.09 4.46
C.l. 0.04 0.03 0.16
C.R. 0.04 0.03 0.15*
Table 9 k value from each Expert
Expert1 Expert2 Expert3
k1 2.14 211 2.39
k2 0.89 0.97 0.79
k3 0.42 0.39 0.51
k4 0.63 0.57 0.72

lagdanusnnaasfadnainTable 5-
7 1UNI0AWITLIAAIA2BEN A1ATNEIATY
Pa31938a N Iun LTy winasinausIunn
(P) luTable 4
W, =% x {(1/1.86)+ (3/5)+ (5/10)+(3/6.5)}

=0.53

MnWENsaTIeReUANNi L Tate
°11aa“ﬁayamiﬂsuﬁmm@%mm@ﬁd 3 viw
97N¢N C.R. AdTable 8

19861 Apgy . C.l., C.R. 31N Table 8
f1N130 AwImklaasaaeng maa;jl,%mmzy 1
fwanman k naumii 2 Taglden Axw @
d1 Ade wasnddsnduidosdu uaz wae
wisnduawinminanudnn Gecld 61 k ves
19 3 r;‘;jTL%m“mry @9Table 9

lagdn k 81013081 wI oL laAIAI B84

nnmydazifiudofiomy 1

k1= (1.00x0.53)+(3.00x0.22)+(5.00x0.10)
+(3.00x0.15)
=214

k2 = (0.33x0.53)+(1.00x0.22)+(2.00x0.10)
+(2.00x0.15)
=0.89

K3 = (0.20x0.53)+(0.50x0.22)+(1.00x0.10)
+(0.50x0.15)
=042

K4 = (0.33x0.53)+(0.50x0.22)+(2.00x0.10)
+(1.00x0.15)
= 0.63

AUITUAT Ay IINFNANT 3

Amax = v X {(2.14/0.53)+(0.89/0.22)+

(0.42/0.10)+(0.63/0.15)}
=413
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AT C.l NINNIT 4

4.13—-4
C.l.= %
= 0.04
AUIMAT C.R. NFUMI 5
C.R.=C.I./R.L
= 0.04/0.90
= 0.04

m’maaumé'm’lm'maa@ﬂﬁaa
(Consistency Ration : C.R.) 31nTable 8 §1%3U

a

A oA A A o o
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Table 10 Weight for primary factor

aum st llywinazinnuiiuny e vae
ni1 0.1 hlmunagdldinmsdsdulas
o o

e T1 1 wae 2 daduuitrana §u

U
v A

HiZoa77ty 3 3d1 CR uanndn 0.1 Ml
munsosgdldindayanndidema 3 65l
WFafiafinine @”aﬁfuﬁwi”@iagamiﬂ‘s:l,ﬁu
mn@%mmry 3 341nia ﬁagamnqjﬁmm@
1 U8z 2 MNIVAWIUANVRAYVRITIIBHAN
3 N Table 6 WAz 7 LNad T UI LA LARY
m’mﬁﬁﬂ”tymaaﬂ'ﬂ'i’ﬂmmjl,%mmtyﬁd 2 viu
@4 Table 10

Priority Geometric Normalized
Expert1 Expert2 Mean Weight
P 0.53 0.53 0.53 0.53
Q 0.22 0.24 0.23 0.23
R 0.10 0.09 0.09 0.09
E 0.15 0.14 0.15 0.15
sum 1.00 1.00 1.00 1.00
Table 11 The results of the assessment of the Secondary factors P by Expert 1
P1 P2 P3 P4 Priorities
P1 1.00 2.00 1.00 6.00 0.38
P2 0.50 1.00 1.00 5.00 0.25
P3 1.00 1.00 1.00 7.00 0.33
P4 0.15 0.20 0.14 1.00 0.04
sum 2.65 4.20 3.14 19.00 1.00
Amax =4.03 C.1.=0.01 C.R. =0.01
Table 12 The results of the assessment of the Secondary factors P by Expert 2
P1 P2 P3 P4 Priorities
P1 1.00 3.00 0.50 7.00 0.34
P2 0.33 1.00 0.50 6.00 0.20
P3 2.00 2.00 1.00 8.00 0.41
P4 0.15 0.17 0.13 1.00 0.05
sum 3.48 6.17 2.13 22.00 1.00

Amax =4.02 C.1.= 0.008 C.R.=0.009
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Table 13 Weight for Secondary Factor P
Priority Geometric Normalized
Expert1 Expert2 Mean Weight
P1 0.38 0.34 0.36 0.36
P2 0.25 0.20 0.23 0.23
P3 0.33 0.41 0.37 0.37
P4 0.04 0.05 0.04 0.04
sum 1.00 1.00 1.00 1.00
Table 14 The results of the assessment of the Secondary factors Q by Expert 1
Q1 Q2 Q3 Q4 Priorities
Q1 1 2 1 2 0.31
Q2 0.50 1 0.20 0.33 0.10
Q3 1 5 1 2 0.37
Q4 0.5 4 0.50 1 0.22
sum 3.00 12.00 2.70 5.33 1
Amax =425 C.1.=0.08 C.R. =0.09
Table 15 The results of the assessment of the Secondary factors Q by Expert 2
Q1 Q2 Q3 Q4 Priorities
Q1 1 3 0.50 2 0.27
Q2 0.33 1 0.20 0.33 0.08
Q3 2 5 1 3 0.48
Q4 0.50 3 0.33 1 0.17
sum 3.83 12.00 2.03 6.33 1

Amax =4.05 C.1.= 0.002 C.R.=0.019
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Table 16 Weight for secondary factor Q

Priority Geometric Normalized
Expert1 Expert2 Mean Weight
Q1 0.31 0.27 0.29 0.29
Q2 0.10 0.08 0.09 0.09
Q3 0.37 0.48 0.42 0.42
Q4 0.22 0.17 0.19 0.20
sum 1.00 1.00 0.99 1.00

Table 17 The results of the assessment of the Secondary factors R by Expert 1

R1 R2 R3 R4 Priorities
R1 1 2 3 5 0.48
R2 0.50 1 3 3 0.30
R3 0.33 0.33 1 1 0.12
R4 0.20 0.33 1 1 0.10
sum 2.03 3.66 8.00 10.00 1.00

Mmayx =4.04 C1=0.01 C.R.=0.01

Table 18 The results of the assessment of the Secondary factors R by Expert 2

R1 R2 R3 R4 Priorities
R1 1 3 3 5 0.52
R2 0.33 1 2 2 0.22
R3 0.33 0.50 1 2 0.16
R4 0.20 0.50 0.5 1 0.10
sum 1.86 5.00 6.50 10.00 1.00

Amax =4.06 C.1.=0.02 C.R.=0.02

Table 19 Weight for Secondary Factor R

Priority Geometric Normalized
Expert1 Expert2 Mean Weight
R1 0.48 0.52 0.50 0.50
R2 0.30 0.22 0.26 0.26
R3 0.12 0.16 0.14 0.14
R4 0.10 0.10 0.10 0.10
sum 1.00 1.00 1.00 1.00
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Table 20 The results of the assessment of the Secondary factors E by Expert 1

E1 E2 E3 E4 Priorities
E1 1 0.16 0.20 0.12 0.05
E2 6 1 0.50 2 0.31
E3 5 2 1 1 0.35
E4 8 0.50 1 1 0.29
sum 20 3.66 27 4.12 1.00

Mmax =423 C.1.=0.08 C.R. =0.09

Table 21 The results of the assessment of the Secondary factors E by Expert 2

E1 E2 E3 E4 Priorities
E1 1 0.14 0.25 0.11 0.04
E2 7 1 1 1 0.32
E3 4 1 1 0.50 0.24
E4 9 1 2 1 0.40
sum 21 3.14 4.25 2.61 1.00

Amax =4.05 C.1.=0.02 C.R. =0.02

Table 22 Weight for Secondary Factor E

Priority Geometric Normalized
Expert1 Expert2 Mean Weight
E1 0.05 0.04 0.04 0.04
E2 0.31 0.32 0.31 0.31
E3 0.35 0.24 0.29 0.30
E4 0.29 0.40 0.34 0.35
sum 1.00 1.00 0.98 1.00

Table 23 Importance of Primary and Secondary Factors

Factor
Primary Secondary Priorities
P. Problem Solving P1.Cooperation (0.36) 0.19
and Cooperation P2.Problem Solving (0.23) 0.12
(0.53) P3. Clear Management Structure (0.37) 0.20
P4. Relations with Government (0.04) 0.02
Q.Quality Q1. Quality of Past work (0.29) 0.07
(0.23) Q2. Construction Experience of Similar Projects (0.09) 0.02
Q3. Number of Completed Project (0.42) 0.09
Q4. Punctuality in Delivery (0.20) 0.05
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Table 23 Importance of Primary and Secondary Factors (continue)
Factor
Primary Secondary Priorities
R.Human Resource R1. Suitable of Craftsmen (0.50) 0.05
(0.09) R2. Suitable of Engineer (0.26) 0.02
R3 .There is sufficient work Team (0.14) 0.01
R4.Suitable of foremen (0.10) 0.01
E.Ethics E1.History of litigation related to Construction (0.04) 0.01
(0.15) E2.Business Responsibility (0.31) 0.05
E3. Legal Business Operation (0.30) 0.05
E4.Business Integrity (0.35) 0.05

Table 24 Priorities of factors in Selecting Petrol Station Construction Contractors.

No. Factor Priorities
1 P3.Clear Management Structure 0.20
2 | P1. Cooperation 0.19
3 | P2. Problem Solving 0.12
4 | Q3.Number of Completed Project 0.09
5 | Q1. Quality of Past work 0.07
6 | Q4. Punctuality in Delivery 0.05
7 | R1. Suitable of Craftsmen 0.05
8 | E2. Business Responsibility 0.05
9 | E3. Legal Business Operation 0.05
10 | E4.Business Integrity 0.05
12 | P4. Relations with Government 0.02
13 | Q2. Construction Experience of Similar Projects 0.02
11 | R2. Suitable of Engineer 0.02
14 | R3.There is sufficient work Team 0.01
15 | R4.Suitable of foremen 0.01
16 | E1. History of litigation related to Construction 0.01
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The Importance of factors in selecting a contractors for the

construction of a gas station
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Figure 2 The importance of factor for Selection a Contractor for the Petrol Station

Table 25 Evaluation Score for each factor

Factor Alternative
Primary Secondary A B C
P. P1 0.40 0.20 0.40
P2 0.54 0.16 0.30
P3 0.23 0.12 0.65
P4 0.19 0.70 0.11
Q. Q1 0.17 0.10 0.72
Q2 0.29 0.16 0.57
Q3 0.33 0.33 0.33
Q4 0.09 0.24 0.67
R. R1 0.40 0.20 0.40
R2 0.32 0.12 0.56
R3 0.14 0.24 0.62
R4 0.09 0.70 0.21
E. E1 0.33 0.33 0.33
E2 0.12 0.32 0.56
E3 0.33 0.33 0.33
E4 0.33 0.33 0.33
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