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Abstract: Suppliers are extremely important in business operations. The supplier ensures the supply
of materials, raw materials, commodities, etc. in sufficient quantity, quality, stability, and accuracy to
meet the requirements of production and business with low costs and on-time deliveries. Therefore,
selecting and managing good suppliers is a prerequisite for organizing the production of quality
products as desired, according to the schedule, and with reasonable prices and competitiveness in
the market. It is also important to gain the support of suppliers in order to continue to improve
and achieve more as a business. The evaluation and selection of a supplier is a Multi-Criteria
Decision-Making (MCDM) issue, in which the decision-maker is faced with both qualitative and
quantitative factors. In this research, the authors propose an MCDM model using a hybrid of Supply
Chain Operations Reference metrics (SCOR metrics), the Analytic Hierarchy Process (AHP) model,
and the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) approach for
supplier evaluation and selection in the gas and oil industry. Using literature reviews on SCOR
metrics, all criteria that impact supplier selection are defined in the first stage, the AHP model is
applied to determine the weight of each factor in the second stage, and the optimal supplier is
presented in final stage using the TOPSIS model. As a result, Decision-Making Unit 5 (DMU-05) is
found to be the best supplier for the gas and oil industry in this research. The contribution of this
work is to propose a new hybrid MCDM model for supplier selection in the gas and oil industry.
This research also introduces a useful tool for supplier selection in other industries.

Keywords: supplier selection; gas and oil industry; SCOR metrics; AHP; TOPSIS

1. Introduction

Gas and oil are important to many industries as well as the industrialization of civilization in
general, and this is a concern for some countries. Oil accounts for a large share of global energy
consumption, fluctuating from the lowest at 32% in Europe and Asia to 53% in the Middle East.
Other regions that consume a large amount of oil energy are: South and Central America (44%),
Africa (41%), and North America (40%). The world consumes 30 billion barrels of oil per year, of which
developed countries consume the most. However, the increasing gas and oil output and issues of
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instability in the world’s oil-producing regions have led to a surge in supply and demand, driving oil
prices down [1].

Thus, under the pressure of the global gas and oil market, the importance of oil and gas supply
chain management is evident both at the industrial and scientific levels. Challenges faced in the
supply chain only include the minimization of costs and realization of on-time delivery, but also the
achievement of sustainable levels of production. One of the best solutions to address these issues is the
evaluation and selection of raw material suppliers. For the selection process of sustainable gas and oil
suppliers, there are many factors that need to be considered in the assessment process. Consequently,
a sustainable supplier selection process can be considered as a Multi-Criteria Decision-Making (MCDM)
issue. The general steps of the MCDM model are as follows [2,3]:

- Step 1: Defining the problems and requirements;
- Step 2: Establishing the goal;
- Step 3: Developing options;
- Step 3: Selecting decision-making tools;
- Step 4: Making a decision.

In this research, the authors proposed an MCDM model using hybrid of Supply Chain Operations
Reference (SCOR) metrics, the Analytic Hierarchy Process (AHP) model, and the Technique for Order
of Preference by Similarity to Ideal Solution (TOPSIS) approach for supplier evaluation and selection
in the gas and oil industry. According to literature reviews on SCOR metrics, all criteria that influence
the supplier selection are defined in the first stage, the AHP model is applied to determine the weight
of each factor in the second stage, and the optimal supplier is presented by the TOPSIS model based on
the positive ideal solution (PIS) [4] and the longest geometric distance from the negative ideal solution
(NIS) [4] in the final stage.

The remainder of the paper introduces a background to build the MCDM model. Then, a hybrid
model using SCOR metrics as well as AHP and TOPSIS approaches is proposed to select the best
supplier for the gas and oil industry. Results and discussions are presented at the end of this paper.

2. Literature Review

Numerous survey studies have recently focused on supplier selection problems. For example,
Luzon and El-Sayegh [5] used AHP and Delphi to select criteria for oil and gas projects in the United
Arab Emirates (UAE). Rentizelas et al. [6] introduced social sustainability in the oil and gas industry.
Sivapornpunlerd and Setamanit [7] applied AHP for supplier selection for an offshore oil and gas
exploration and production company. The best suppliers were selected based on four main criteria,
namely: quality, delivery, service, and flexibility, with 18 sub-criteria.

Fera and Macchiaroli [8] used the AHP process and a fire dynamics simulator to assess the fire
protection systems in a tunnel on fire. Martino et al. [9] used Analytic network process (ANP) for
Supply Chain Risk Assessment in the fashion retail industry. Fera [10] presented a classification
and prioritization of the risks during an installation project for a wind energy initiative using
ANP. Fera and Macchiaroli [11] conducted an appraisal of a new risk assessment model for Small
and medium-sized enterprises (SME). The method proposed in this paper is a mixed one whose
effectiveness is demonstrated through an application study carried out in different industrial systems,
such as the steel industry or a logistic services provider.

Barata et al. [12] studied multi-criteria indicators for sustainability ratings in suppliers of the oil
and gas industry in Brazil. Mohammad and Price [13] reported challenges of purchasing in the gas
and oil industry. They also proposed new strategies for evaluating and selecting the best supplier in
this field. Sunkari [14] applied the Triple Bottom Line (TBL) to select sustainable suppliers for a major
oil and gas company. They also use the MCDM model to perform their analysis. Zaimes et al. [15]
discussed key research opportunities and challenges in the design of supply chains. Wang et al. [16]
applied the multi-criteria group decision-making (MCGDM) model for supplier selection in a rice
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supply chain. In this research, all potential suppliers are selected based on financial aspects, delivery,
and services, including qualitative and environmental management system factors. Wang and Tsai [17]
presented a fuzzy MCDM model that includes fuzzy AHP and Data envelopment analysis (DEA) for
the evaluation and selection of solar panel suppliers in Taiwan.

Gonçalo and Morais [18] proposed a multi-criteria group decision approach for oil supplier
selection for a Brazilian oil company. They used the Preference Ranking Organization Method for
Enrichment Evaluation (PROMETHEE II) to obtain decision-makers’ individual evaluations and the
voting procedure by quartiles so as to convert the individual positions into a position for the group.
Alamsjah and Dewi used a multiple linear regression method to determine supplier performance as
critical success factor in the gas and oil industry. Chia and Trinh [19] proposed a hybrid model using
AHP-TOPSIS and Goal Programming for supplier selection. Sasi and Digalwar [20] proposed a MCDM
model using AHP and the TOPSIS method for supplier selection in the textile industry.

3. Material and Methodology

3.1. Research Development

In this research, an MCDM model is proposed, including SCOR metrics, AHP, and a TOPSIS
model, for supplier evaluation and selection in the gas and oil industry. There are three main steps in
this work, as shown in Figure 1.
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Figure 1. Research methodology (SCOR: Supply Chain Operations Reference metrics; AHP: Analytic 
Hierarchy Process; TOPSIS: Technique for Order of Preference by Similarity to Ideal Solution). 

Step 1: Defining objectives and criteria. In this step, the criteria for supplier evaluation and 
selection are identified. All the criteria were built through SCOR metrics and literature reviews. 

Figure 1. Research methodology (SCOR: Supply Chain Operations Reference metrics; AHP: Analytic
Hierarchy Process; TOPSIS: Technique for Order of Preference by Similarity to Ideal Solution).
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Step 1: Defining objectives and criteria. In this step, the criteria for supplier evaluation and
selection are identified. All the criteria were built through SCOR metrics and literature reviews.

Step 2: Using the AHP model. All potential suppliers that may be highly effective at providing
raw material are included. In this step, an AHP model is proposed to determine the weight of all
criteria and sub-criteria.

Step 3: To rank the potential suppliers list, a TOPSIS model is applied in this stage. The optimal
supplier is proposed base on the PIS and NIS.

3.2. Methodology

3.2.1. Supply Chain Operations Reference (SCOR) Metrics

SCOR was proposed in 1996 [21,22] by Theodore Pittiglio, Robert Rabin, Robert Todd, and Michael
McGrath. This model allows firms to conduct a very thorough fact-based analysis of all aspects of their
supply chain by providing a complete set of process details, performance metrics, and industry best
practices [23]. The performance attributes of SCOR metrics are shown in Table 1.

Table 1. Performances attribute of Supply Chain Operations Reference (SCOR) metrics.

Performance Attribute Definition

Reliability

Ability to perform tasks as expected. Reliability focuses
on the ability to predict the outcome of a process. Typical
metrics for reliability factors include: on-time deliveries,
good quality, right quantity.

Responsiveness
The speed at which tasks are performed. The speed at
which the supply chain delivers the products to the clients.
Examples include cycle time metrics.

Agility

The ability to respond to external influences; the ability to
respond to marketplace changes to gain or maintain
competitive advantage. SCOR Agility metrics include
flexibility and adaptability.

Costs
Cost of operating the supply chain processes.
This includes material costs, labor costs,
transportation costs, and management costs.

Asset Management Efficiency (Assets)

Ability to use assets effectively. Asset management strategies
in a supply chain include in-sourcing vs. outsourcing and
inventory reduction. Metrics include inventory days of
supply and capacity utilization.

3.2.2. Analytic Hierarchy Process (AHP) Model

AHP was proposed by Saaty [24]. It is an MCDM that simplifies complex and ill-structured
issues by arranging the criteria and options in a hierarchical structure by using pairwise comparison
metrics [25,26]. The main advantage of AHP is its ability to rank options in the order of their
effectiveness in meeting conflicting goals [24,25].

In an AHP model, multiple paired comparison metrics are based on nine levels of a standardized
comparison scale.

Let A = {Abb = 1, 2, . . . , m} be the set of number of criteria The pairwise comparison metric
of the m factor will be presented in an m × m evaluation matrix C, in which every element dab is the
quotient of weights of the factor, as shown in Equation (1):

C = (dab), a, n = 1, . . . , m (1)
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The relative priorities are given by the eigenvector (u) corresponding to the largest
eigenvector (λmax) as:

Cu = λmaxu (2)

The consistency is determined by the relation between the entries of C and the consistency
index (CI) is:

CI =
(λmax −m)

(m− 1)
(3)

The final consistency ratio (CR), calculated as the ratio of the CI and the RI, is shown
in Equation (4):

CR =
CI
RI

(4)

The upper limit for CR is 0.1. If the CR value exceeds 0.1, the evaluation procedure needs to be
repeated to improve consistency. The steps of the AHP process are as follows:

Step 1: Defining a research problem and goals.
Step 2: Building a hierarchy structure of the AHP model.
Step 3: Constructing of the target matrix of the supply network.
Step 4: Building the pairwise comparison matrices.
Step 5: Evaluating the consistency of the judgments and performing a consequence weights analysis
as follows:

C = (dab) =


1 u1

u2
. . . u1

un
u2
u1

1 . . . u2
un

...
...

. . .
um
u1

un
u2

1

 (5)

Step 6: Check consistency. Calculate the vector of the matrix:

CR =
CI
RI

(6)

where:

• CI: consistency index;
• RI: random index.

Calculating the consistency ratio (CR) can be completed as follows:

CR = 100
(

CI
RI

)
The randomized index values are shown in Table 2.

Step 7: Calculating the weights of the objective functions:

Total weight for function 1 = R11 × w1 + R12 × w2 + · · ·+ R1d × wd
Total weight for function p = Rp1 × w1 + Rp2 × w2 + · · ·+ Rpd × wd

(7)

where

• Rpd is the weight of the p-th item with respect to the d-th criterion;

• wd is the weight of the d-th criterion.
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Table 2. Randomized index values corresponding to indicators.

N 1 2 3 4 5 6 7 8 9 10

R 0 0 0.520 0.900 1.120 1.240 1.320 1.410 1.450 1.490

3.2.3. Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)

Hwang and Yoon proposed TOPSIS approaches [27]. The optimal solution is based on the NIS
and PIS [4]. As we have m options and n factors, the TOPSIS model can be used present the score of
alternatives [28]. The steps of the TOPSIS model are as follows:

Step 1: Identifying a Normalized Decision Matrix (NDM). Normalized values (yij) can be established
from raw values (xij) by:

lxy =
mab√
∑c

a m2
ab

, a = 1, . . . , c; b = 1, . . . , l. (8)

Step 2: The weight normalized value (fij) can be defined by:

kab = Pabhab, a = 1, . . . , c; b = 1, . . . , l. (9)

where Pa is the weight of the atl criterion and ∑l
b=1 pp = 1.

Step 3: Determining the negative ideal solution (NIS) and the positive ideal solution (PIS):

V+ = {k+1 , . . . , k+h } = {(max
b

kab

∣∣∣∣a ∈ A ), (min
b

kab

∣∣∣∣b ∈ B )}, (10)

V− = {k−1 , . . . , k−n } = {(min
b

fab

∣∣∣∣a ∈ A ), (max
b

kab

∣∣∣∣b ∈ B )}, (11)

where A is related to the profit criteria, and B is related to the cost criteria.
Step 4: The distance of the PIS (W+

a ) can be identified by:

W+
a = {

l

∑
b=1

(kab − k+b )
2}

1
2

, a = 1, . . . , c. (12)

Similarly, the separation from the NIS (W−a ) can be completed as follows:

W−a =

{
l

∑
b=1

(kab − k−b )
2
} 1

2

, a = 1, . . . , c (13)

where W+
a and W−a are distances from the target alternative a to the worst and best conditions,

respectively.
Step 5: Determining the Dx value:

Da =
W−a

W+
a + W−a

, a = 1, . . . , c. (14)

Step 6: The alternative with the maximum value of Da is the optimal solution.

4. Case Study

With the rising demand for energy, the prospects for oil and gas companies’ growth and expansion
are expected to be positive. The policy of expanding oil and gas exploitation and production from the
government contributes to the stable growth of the oil and gas market.
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In general, competitive raw material suppliers are in the oil and gas sector—where modern and
reliable technology is required. Over the next few years, the number of potential projects is likely to
increase significantly, especially as companies in this field work with foreign oil companies to find and
exploit suppliers.

Company ABC is one of the leading oil and gas companies in Vietnam. The company expanded
its investment in overseas projects and improved its supply chain because the demand for energy
is increasing. The purchasing of materials can be considered as the first stage of ABC’s supply
chain management. The gas and oil evaluation and selection process plays an important role in the
production and business. However, it is not easy to select suppliers that are reliable, cost-effective,
and competitive. For gas and oil enterprises, this activity affects the progress, quality, and cost of the
production processes.

Thus, the aim of this work is to propose a supplier evaluation and selection process using SCOR
metrics, AHP, and TOPSIS for the gas and oil industry based on reliability, responsiveness, agility,
costs, and Asset Management Efficiency (Assets) factors.

The proposed model is used to rank potential suppliers of a well-known gas and oil industry in
Vietnam. After the preliminary evaluation, 10 potential suppliers (DMUs—Decision-Making Units)
were selected by interviewing experts and heads of the procurement department based on their product
capacity, time of delivery, supplier’s location, unit price, etc. A suppliers list and their corresponding
symbols in the proposed model are shown in Table 3.

Table 3. The symbols of 10 gas and oil suppliers (DMU: Decision Making Unit).

No Name Symbol

1 Supplier 1 DMU-01
2 Supplier 2 DMU-02
3 Supplier 3 DMU-03
4 Supplier 4 DMU-04
5 Supplier 5 DMU-05
6 Supplier 6 DMU-06
7 Supplier 7 DMU-07
8 Supplier 8 DMU-08
9 Supplier 9 DMU-09
10 Supplier 10 DMU-10

Based on the SCOR metrics, the Objectives Hierarchy of this research are shown in Figure 2.
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A list of main criteria and sub-criteria for selecting gas and oil suppliers from the Objectives
Hierarchy, experts, articles, and scientific researchers are shown in Table 4.

Table 4. List of main criteria and sub-criteria.

Main Criteria Sub-Criteria

C1: Reliability (RL) C11: Maximize on time deliveries (OTD)
C12: Maximize on quantity deliveries (OQD)
C13: Maximize perfect condition (PCO)
C14: Maximize documentation accuracy (DAC)
C15: Maximize capability compatibility (CCO)

C2: Responsiveness (RS) C21: Minimize order fulfillment cycle time (FCT)
C22: Minimize supplier corrective action request (SCAR)
resolution time (SRT)

C3: Qualitative C31: Maximize upside adaptability (UAD)
C32: Maximize downside adaptability (DAD)
C33: Maximize upside flexibility (UFL)

C4: Asset management Efficiency (AM) C41: Minimize cash to cash cycle time (CCT)
C42: Minimize return on supply chain fixed assets (RFA)

C5: Costs (CO) C51: Material costs (MCO)
C52: Transportation costs (TCO)
C53: Suppliers management costs (SMC)

The weights of all criteria, defined by the AHP criteria, are shown in Table 5:

Table 5. The weights of all criteria.

Criteria Weight

C11: Maximize on time deliveries (OTD) 0.1647
C12: Maximize on quantity deliveries (OQD) 0.0869

C13: Maximize perfect condition (PCO) 0.0481
C14: Maximize documentation accuracy (DAC) 0.0187
C15: Maximize capability compatibility (CCO) 0.0362

C21: Minimize order fulfillment cycle time (FCT) 0.0145
C22: Minimize supplier corrective action request (SCAR) resolution time (SRT) 0.0434

C31: Maximize upside adaptability (UAD) 0.0546
C32: Maximize downside adaptability (DAD) 0.2062

C33: Maximize upside flexibility (UFL) 0.0866
C41: Minimize cash to cash cycle time (CCT) 0.0587

C42: Minimize return on supply chain fixed assets (RFA) 0.0196
C51: Material costs (MCO) 0.1014

C52: Transportation costs (TCO) 0.0152
C53: Suppliers management costs (SMC) 0.0453

The matrices, identified by the TOPSIS model, are shown in Tables 6 and 7.
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Table 6. Normalized matrix.

DMU-01 DMU-02 DMU-03 DMU-04 DMU-05 DMU-06 DMU-07 DMU-08 DMU-09 DMU-10

OTD 0.2545 0.2969 0.3393 0.2969 0.3393 0.3393 0.3817 0.3393 0.2545 0.2969
OQD 0.2935 0.3354 0.2935 0.3354 0.3773 0.2935 0.2935 0.3354 0.2515 0.3354
PCO 0.2825 0.3229 0.3229 0.3229 0.3229 0.2825 0.3632 0.2825 0.2825 0.3632
DAC 0.3269 0.2860 0.3269 0.3269 0.3677 0.3269 0.3269 0.2860 0.2452 0.3269
CCO 0.2584 0.3015 0.3015 0.3446 0.3446 0.3015 0.3877 0.3015 0.3015 0.3015
FCT 0.3269 0.3677 0.3269 0.2860 0.3677 0.2860 0.2860 0.2860 0.2860 0.3269
SRT 0.3780 0.2940 0.3360 0.2940 0.2940 0.3360 0.2940 0.2940 0.3360 0.2940

UAD 0.2860 0.3269 0.2860 0.2860 0.3677 0.2860 0.3269 0.2860 0.3269 0.3677
DAD 0.3671 0.3263 0.3263 0.3263 0.3671 0.2855 0.3263 0.2855 0.2447 0.2855
UFL 0.3052 0.3052 0.3052 0.3488 0.2616 0.3924 0.3052 0.3052 0.2616 0.3488
CCT 0.3712 0.2887 0.3712 0.3712 0.2887 0.2887 0.3299 0.2474 0.2887 0.2887
RFA 0.3360 0.3360 0.2940 0.3360 0.2940 0.2940 0.3780 0.2940 0.2940 0.2940

MCO 0.2580 0.3010 0.3010 0.3439 0.3010 0.3439 0.3010 0.3439 0.3869 0.2580
TCO 0.2730 0.2730 0.3185 0.3640 0.3185 0.3640 0.3185 0.2730 0.2730 0.3640
SMC 0.3034 0.2529 0.3540 0.4046 0.2529 0.3034 0.2529 −0.2529 0.2529 0.4551

Table 7. Normalized Weight Matrix.

DMU-01 DMU-02 DMU-03 DMU-04 DMU-05 DMU-06 DMU-07 DMU-08 DMU-09 DMU-10

OTD 0.0419 0.0489 0.0559 0.0489 0.0559 0.0559 0.0629 0.0559 0.0419 0.0489
OQD 0.0255 0.0291 0.0255 0.0291 0.0328 0.0255 0.0255 0.0291 0.0219 0.0291
PCO 0.0136 0.0155 0.0155 0.0155 0.0155 0.0136 0.0175 0.0136 0.0136 0.0175
DAC 0.0061 0.0053 0.0061 0.0061 0.0069 0.0061 0.0061 0.0053 0.0046 0.0061
CCO 0.0094 0.0109 0.0109 0.0125 0.0125 0.0109 0.0140 0.0109 0.0109 0.0109
FCT 0.0047 0.0053 0.0047 0.0041 0.0053 0.0041 0.0041 0.0041 0.0041 0.0047
SRT 0.0164 0.0128 0.0146 0.0128 0.0128 0.0146 0.0128 0.0128 0.0146 0.0128

UAD 0.0156 0.0178 0.0156 0.0156 0.0201 0.0156 0.0178 0.0156 0.0178 0.0201
DAD 0.0757 0.0673 0.0673 0.0673 0.0757 0.0589 0.0673 0.0589 0.0505 0.0589
UFL 0.0264 0.0264 0.0264 0.0302 0.0227 0.0340 0.0264 0.0264 0.0227 0.0302
CCT 0.0218 0.0169 0.0218 0.0218 0.0169 0.0169 0.0194 0.0145 0.0169 0.0169
RFA 0.0066 0.0066 0.0057 0.0066 0.0057 0.0057 0.0074 0.0057 0.0057 0.0057

MCO 0.0262 0.0305 0.0305 0.0349 0.0305 0.0349 0.0305 0.0349 0.0392 0.0262
TCO 0.0041 0.0041 0.0048 0.0055 0.0048 0.0055 0.0048 0.0041 0.0041 0.0055
SMC 0.0137 0.0115 0.0160 0.0183 0.0115 0.0137 0.0115 −0.0115 0.0115 0.0206
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5. Results and Discussions

Previously, evaluating and selecting suppliers based mainly on price did not bring high efficiency
for enterprises. The price of raw materials is reasonable but sometimes the ability to supply on-time,
with good raw material quality and a stable supply, will not be guaranteed. Nowadays, under the
pressure of the global gas and oil market, the supplier ensures the supply of materials, raw materials,
commodities, etc. in sufficient quantity, quality, stability, and accuracy to meet the requirements of
production and business with low costs and on-time deliveries. Thus, good suppliers are one of the
factors that affect the production and business of enterprises.

As shown in the literature review, the MCDM model has been applied to various fields of science
and engineering, and its use has been increasing for many years. One of the fields in which this model
has been applied is the supplier selection process, yet very few works consider this issue in the gas
and oil industry. This is the main reason why this research proposes an MCDM for supplier selection
in the gas and oil industry.

In order to select good suppliers, enterprises need to understand the criteria for evaluating
suppliers. Thus, the authors define the research objectives and criteria for supplier selection and
evaluation by SCOR metrics in the first stage. An AHP model is applied to determine the weight of
each factor in the second stage, and the optimal supplier is presented in the final stage according to the
TOPSIS model. As a result, in Figure 3 and Table 8, DMU-5 is shown to be the best supplier for the gas
and oil industry, as determined through this research.Processes 2018, 6, x FOR PEER REVIEW  12 of 14 
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that need to be considered in the assessment process. Therefore, the supplier selection process can be 
considered as a Multi-Criteria Decision-Making (MCDM) issue. However, most selection criteria are 
evaluated by decision-makers, and evaluations are subjective in terms of language variables, limited 
by the human factor. 

Currently, there has been much research and subsequent application of MCDM models to 
evaluate suppliers. However, the literature review shows that most of these cases employ only a 
single model, without exploiting the advantages or disadvantages of the model. For this reason, a 
hybrid MCDM model using SCOR metrics, AHP, and TOPSIS was implemented to overcome this 
research problem. As a result, the best supplier for the oil and gas industry was identified from our 
research sample. Selecting and managing good suppliers is a prerequisite for organizing the 
production of quality products as desired, according to the schedule, and with reasonable prices and 
competitiveness in the market. In addition, gaining the support of suppliers in necessary for 
enterprises that strive to continue to grow and achieve more. Thus, this research has many academic 
and practical applications. 

The contribution of this work is to propose new and feasible MCDM model for supplier 
evaluation and selection in the gas and oil industry. The combination of SCOR metrics, AHP, and 
TOPSIS not only provides reasonable results but also allows the decision-maker to visualize the 
impact of different criteria on the final result. In addition, this research can be broadened, creating a 
premise for applying supplier selection in other industries and in particular extending the model for 
the evaluation and selection of suppliers in future research. 
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Figure 3. Final ranking score.

Table 8. Negative ideal solution (NIS) and the positive ideal solution (PIS) value from the Technique
for Order of Preference by Similarity to Ideal Solution (TOPSIS) model.

Vi+ Vi−
DMU-01 0.0248 0.0309
DMU-02 0.0203 0.0241
DMU-03 0.0176 0.0258
DMU-04 0.0215 0.0231
DMU-05 0.0156 0.0340
DMU-06 0.0233 0.0221
DMU-07 0.0150 0.0313
DMU-08 0.0244 0.0210
DMU-09 0.0395 0.0101
DMU-10 0.0253 0.0211
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6. Conclusions

Today, many businesses are interested in developing strategic suppliers to meet the advanced
Just In Time (JIT) production system, which helps businesses reduce input costs and improve quality,
products, and services provided to customers. To select the right supplier, there are many criteria
that need to be considered in the assessment process. Therefore, the supplier selection process can be
considered as a Multi-Criteria Decision-Making (MCDM) issue. However, most selection criteria are
evaluated by decision-makers, and evaluations are subjective in terms of language variables, limited
by the human factor.

Currently, there has been much research and subsequent application of MCDM models to evaluate
suppliers. However, the literature review shows that most of these cases employ only a single model,
without exploiting the advantages or disadvantages of the model. For this reason, a hybrid MCDM
model using SCOR metrics, AHP, and TOPSIS was implemented to overcome this research problem.
As a result, the best supplier for the oil and gas industry was identified from our research sample.
Selecting and managing good suppliers is a prerequisite for organizing the production of quality
products as desired, according to the schedule, and with reasonable prices and competitiveness in
the market. In addition, gaining the support of suppliers in necessary for enterprises that strive to
continue to grow and achieve more. Thus, this research has many academic and practical applications.

The contribution of this work is to propose new and feasible MCDM model for supplier evaluation
and selection in the gas and oil industry. The combination of SCOR metrics, AHP, and TOPSIS not
only provides reasonable results but also allows the decision-maker to visualize the impact of different
criteria on the final result. In addition, this research can be broadened, creating a premise for applying
supplier selection in other industries and in particular extending the model for the evaluation and
selection of suppliers in future research.
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