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Abstract
Supply chain management emerged as the ultimate management strategy to ensure the com-
petitive advantages of companies in their markets. Suppliers are considered as inevitable
sources of external risks in modern supply chains. In this respect, resonance is essential for
the ability to adapt in resonance to disturbances and to restore in choosing suppliers. As
suppliers of critical resources are vulnerable, choosing better suppliers to create resilience,
and thereby reducing the risks in the supply chain as a whole. In recent years, emphasis
has been placed on supply chain resilience and resilient suppliers, but few studies have been
conducted on the evaluation and selection of resilient suppliers with multi-criteria decision
making models. The main purposes of this study are a broad review of the literature on
the resilient factor, factorization, efficiency of key factors in the reliance of suppliers and the
ranking of resilient suppliers using the combined approach of SWARA and WASPAS. For this
purpose, after a comprehensive review of Literature interview with the experts of petrochem-
ical upstream industry, six key factors and overall resilience of suppliers were identified in
eighteen factors. Then the weight of the dimensions was determined by using the SWARA
method. The output of the method showed that supplier accountability and key performance
factors were the most important factors in assessing the resilience of suppliers. Using the
supporting method, five resilient suppliers were evaluated based on six dimensions and the
final ranking of suppliers was determined. With this ranking, the industry will be a major
step towards improving supply chain and increasing suppliers’ resilience to address disrup-
tions and risks, improve supply and achieve competitive advantage and satisfy the consumers’
needs.
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Introduction

The problem and decision making process and the
selection of suppliers play a key role in supply chain
management, because purchasing involves more than
50 percent of the company’s costs. Selection and eval-
uation of suppliers is the process of finding suppliers
capable of timely and high quality products and rea-
sonable prices. But the selection of suppliers is a chal-
lenging concept, which involves evaluating quantita-
tive indicators that are vague and limited in formu-
lation. The choice of suppliers is an important is-
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sue of multi criteria decision making and includes
two main tasks: 1. Determine the desired criteria;
2. Compare suppliers’ worthiness. The traditional cri-
teria associated with the selection of suppliers are di-
vided in two quantitative categories. The suppliers’
quantitative criteria include transferring costs, order
and purchase costs, delivery times and defect rates,
while qualitative criteria include product quality, war-
ranties, claimed policies, performance history. Tech-
nical capability, geographic location and working re-
lationship. Despite this importance, other evaluation
criteria such as timely and reliable delivery that affect
productivity and efficiency on a production environ-
ment and overall costs should be considered. Ha &
Krishman (2008) emphasized 23 parameters used by
decision makers in assessing provides. They presented
these metrics and suggested several other criteria. Be-
sides, most traditional business metrics include qual-
ity, cost and delivery.
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In recent years, the concept of resilience has been
widely used to explore the behavior of underlying
disorders and several resilience measures have been
proposed. The concept of resilience is the ability of
a supply chain company to be resilient and simulta-
neously improving against disruptions in the supply
chain management perspective. Supply disturbances
can impose significant losses to the entire supply chain
by cutting off the supply flows.

For example, a devastating earthquake in the center
of Taiwan in September 1999, severe consequences for
many manufacturing organizations and industries as
a total loss of industrial production had left about 1/2
billion dollars.

Petrochemical supply chains are factors that are
heavily sensitive to disturbances. Because of its activ-
ity in a field with rapid technological changes and un-
certainties in its activities, this industry is subject to
a wide range of disruptions that can reduce the com-
petitiveness of customer satisfaction and ultimately
reduce its profitability. For this purpose, one of the
main requirements of this document is the use of sup-
pliers that are able to meet the lowest cost and time
and the most reliable. In this context, one of the main
measures to achieve the goals of the industry is to take
advantage of resilient suppliers that are able to meet
the demand of the company.

In this study, the combination of SWARA and
WASPAS is used to weigh the factors and ranking
of the suppliers in petrochemical industry, considering
that there is no internal or external research on the re-
silience of the suppliers using the combined approach,
the importance of this study and the need to increase
the ranking of industry suppliers is expanding.

The following article is organized as follows:
In section two, the background and history of

studies have been discussed. In section three, the
key dimensions for the selection of resilient suppli-

ers have been extracted. In the fourth part of the
research, methodology presented. In section five, the
proposed approach is a combination of the WASPAS
and SWARA. In section six, the analysis and the find-
ings of the study included the calculation of the weight
of factors using WASPAS technique and finally, in sec-
tion seven, conclusions and suggestions for future re-
search are presented.

Literature review

A review of internal and external literature suggests
that there are a few research studies on solving reso-
nant supply problems using quantitative approaches
and decision making. It is also revealed that there was
neither internal nor external research on the evalua-
tion and ranking of suppliers with the combination of
SWARA and WASPAS approach.

The literature review shows that there are few re-
search studies on solving problems and the choice of
resilient suppliers using quantitative approaches and
decision making. Rajesh & Ravi (2015) have identified
five key dimensions as: “Key Performance Factors”,
“Supplier Accountability”, “Reduce the Supplier Risk”,
“Technical Support Suppliers” and “Supplier Stabil-
ity” for assessing supplier resilience. In current study,
after extensive overreview of literature and iterview
by experties of the industry, the concepts of “knowl-
edge management” and “knowledge sharing and use
of information technology” were extracted from inter-
nal and external studies. Therfore the sixth dimension
as “IT MANAGEMENT” is considered in this study.
In order to identify resiliency measurement indicators
and ranking the suppliers of industry, six general key
dimensions of reviewing literature (eighteen factors)
and interviewing experts in upstream petrochemical
industries are presented in Table 1.

Table 1
Key factors for selecting suppliers in resilient supply chains (2004–2021)

No. External Resources Indicators Keys

1
Ajalli et al., 2021; Dyer & Hatch, 2004; Rajesh & Ravi, 2015;
Talib et al., 2011; Wang et al., 2013; Xie et al., 2011;
Zeydan et al., 2011

Quality

Key
Performance

Factors
2 Ajalli et al., 2021; Friedl & Wagner, 2012; Helper & Sake, 2012;

Li, 2013; Rajesh & Ravi, 2015; Yeung et al., 2013 Cost

3
Ajalli et al., 2021; Chung et al., 2010; Gosling et al., 2010;
Hartmann & De Grahl, 2011; Jayaram et al., 2011; Liao et al., 2010;
Rajesh & Ravi, 2015

Flexibility

130 Volume 12 • Number 3 • September 2021



Management and Production Engineering Review

Table 1 [cont.]

No. External Resources Indicators Keys

4

Ajalli et al., 2021; Azevedo et al., 2010; Bode et al., 2011; Chiang et al.,
2012; Christopher & Holweg, 2011; Mohammed et al., 2018; Pettit et al.,
2011; Purvis et al., 2016; Rajesh & Ravi, 2015; Roh et al., 2014; Soni et
al., 2014

Velocity, Agility
and Supply Chain Supplier

Accountability

5
Ajalli et al., 2021; Awaysheh & Klassen, 2010; Caridi et al., 2010; Christo-
pher & Holweg, 2011; Holmström et al., 2010; Kamal & Parast, 2016; Lee
et al., 2009; Ponomarov & Holcomb, 2009; Rajesh & Ravi, 2015

Visibility of
the supply chain

6 Ajalli et al., 2021; Rajesh & Ravi, 2015; Whipple & Roh (2010); Wagner
& Neshat (2010); Chan & Larsen (2010); Zhang et al., 2009; Vulnerability

Reduce
the Supplier

Risk

7
Ajalli et al., 2021; Ha et al., 2011; Kamal & Parast, 2016; Lager & Fr-
ishammar, 2010; Park et al., 2010; Rajesh & Ravi, 2015; Soni et al., 2014;
Spiegler et al., 2012; Squire et al., 2009; Wagner & Neshat, 2010

Collaboration
among actors

8 Blome & Schoenherr, 2011; Foerstl et al., 2010; Kern et al., 2012; Lavastre
et al., 2012; Matook et al., 2010; Rajesh & Ravi, 2015; Risk Awareness

9 Gopalakrishnan et al., 2012; Lavastre et al., 2012; Pagell &Wu, 2009; Pfohl
et al., 2010; Rajesh & Ravi, 2015; Tang & Musa, 2011

Supply Chain
Management

10 Pfohl et al., 2010; Soni et al., 2014 Risk and
revenue sharing

11
Rajesh & Ravi, 2015; Locke & Romis, 2012; Martínez-Noya & García-
Canal, 2011; Ivarsson & Alvstam, 2011; Pfohl et al., 2010; Mahapatra et
al., 2010; Torres-Fuchslocher, 2010

Technological
Abilities

Technical
Support
Suppliers

12 Clegg et al., 2012; Cousins et al., 2011; Kloyer & Scholderer, 2012; Pfohl
et al., 2010; Rajesh & Ravi, 2015; Schiele et al., 2011; Wang et al., 2013

Research and
development

13 Carvalho et al., 2012; Kamal & Parast, 2016; Mohammed et al., 2018; Pfohl
et al., 2010; Zsidisin & Wagner, 2010 Redundancy

14 Ajalli et al., 2021; Blackhurst et al., 2005; Carvalho et al., 2012; Christopher
& Holweg, 2011; Lee et al., 2009; Pettit et al., 2010; Pfohl et al., 2010; Complexity

15 Ajalli et al., 2021; Dyer & Hatch, 2004; Locke & Romis, 2012; Punniyamoor-
thy et al., 2011; Rajesh & Ravi, 2015; Tate et al., 2011; Safety

Supplier
Stability

16 Ajalli et al., 2021; Chiou et al., 2011; Hsu et al., 2011; Kyu et al., 2011; Lee
et al., 2009; Rajesh & Ravi, 2015;

Concerns for
the environment

17 Ajalli et al., 2021; Blackhurst et al., 2005; Lee et al., 2009; Soni et al., 2014 Knowledge
Management

IT
Management

18
Ajalli et al., 2021; Blackhurst et al., 2005; Carvalhoo et al., 2012; Chiang
et al., 2012; Christopher & Holweg, 2011; Kamal & Parast, 2016; Soni et
al., 2014

Information
sharing by using

information
technology

Materials and methods

In this research, after extracting key dimensions in
the evaluation and selection of suppliers of upstream
petrochemical industries, the view of ten industry ex-
perts were used to compare the pairs between in-
dices and calculating their weight by using SWARA
method. Ultimately, industry suppliers rank by using
WASPAS method. Therefore, this research is a quanti-

tative research (SWARA and WASPAS method). Ac-
cordingly, two basic questions are raised:

Q1: What are the key dimensions in assessing sup-
pliers of resilience to upstream petrochemical indus-
tries?

Q2: what is the ranking of industry suppliers based
on key extractive dimensions?

Figure 1, shows the psychological flowchart pre-
sented in this study.
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 Distribute and collect 12 questions for comparing 
paired dimensions using industry expert opinions  

Extraction of key dimensions in the evaluation and 
selection of resilient suppliers of upstream 

petrochemical industries

Determine the importance of dimensions with the 
technique of analyzing the ratio of weighting 

preferential performances (SWARA)

 Ranking of document suppliers using the WASPAS 
technique

Fig. 1. The flowchart of research psychological

Step-wise Weight Assessment Ratio Analysis
(SWARA)

As stated above, the SWARA method is the subjec-
tive method for determining the weight of the indices
by experts, which after ranking them, we can calcu-
late their weight. The weight of each factors, indicates
its importance.

The executive steps of SWARA method are as fol-
lows (Zavadskas et al., 2013a; 2013b; Zolfani et al.,
2013; Aghdaie et al., 2013):
Step one: The percentage of comments by each in-

dicator is calculated by dividing the number of
comments of that indicator into the number of ex-
perts. Rank the indicators in descending order by
the percentage of comments.

Step two: Create a new table in which indicators are
removed in order of priority; that is, the indicator
that has ranked one in the first column, the indi-
cator that has ranked two in the second column
and continue in this order. In the next steps, the
first indicator is the one that id ranked in column
one. Others are like this ranking.

Step three: Calculate the relative differences in the
view of each indicator relative to the next indica-
tor (sj), which is equal to the difference in the per-
centage of comments from each indicator relative
to its previous index. This value is not calculated
for the first index. So the relative importance of
the first index is written in relation to the second
index in the column for the second index.

Step four: We can calculate the growth parameter
(kj) in this way: for the indicator with the rank
one equals one, and for the other indicators, the

sum of one and relative importance of sj is related
to its indicator.

kj = 1 + sj , j 6= 1.

Step five: The importance of retrieving qj the index
is equal to 1, which for the next indicator is equal
to the result of dividing qj the previous indicator
kj into that indicator.

qj =
qj−1

kj
, j 6= 1.

Step six: By dividing qj of each indicator to total
indicators, qj , the weight of each indicator is ob-
tained.

wj =
qj∑n

j=1
qj
.

WASPAS method

Currently, several multi criteria decision making
methods are available to help organizations choose
the best options. Each selection basically consists of
four main stages: 1. Options; 2. Indicators; 3. The
importance of the weight of each indicator; 4. Perfor-
mance measures of the options, taking into account
different indicators. These types of arbitrary struc-
tures are well suited for using multi criteria decision
making techniques. Therefore, the main purpose of
any multi criteria decision making approach is to se-
lect the best option from a set of possible option in
the presence of different parameters. This research is
trying to use and justify the decision of a multi crite-
ria decision making approach called WASPAS method
(Chakraborty & Zavadskas, 2014). WASPAS is one of
the effective multi criteria decision making techniques
that were first introduced in 2012 and has the ability
to accurately evaluate options in all of the selection
issues. The WASPAS method is a combination of two
well-known multi criteria decision making approaches
called weighted sum model and Weight product model
and uses the matrix decision and weight indicators
as inputs and ranking options. Multi criteria decision
making problem begins with the following evaluation
matrix:

X =


x11 x12 . . . x1n

x21 x22 . . . x2n

· · · · · · · · · · · ·
xm1 xm2 . . . xmn

 ,
m is the number of candidates, n is the number of
evaluation criteria, xij is the performance of the i with
the j criterion.
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To apply this method, first of all, it is necessary
to linear normalization the elements of the decision
matrix using the following two equations:

For helpful indicators (positive):

xij =
xij

maxixij

.

For useless indicators (negative):

xij =
minixij

xij
.

Here, xij is the normal value of xij .
In the technique of foundation, a common criterion

of optimality is the pursuit of the optimal alternative.
The first criterion of optimality is the mean weight
success rate similar to that of the WSM model. This
technique is a valid multi criteria decision making ap-
proach for evaluating a number of options against
a number of decision criteria. Based on the WSM
method (MacCrimon, 1968), the relative importance
of the I option is calculated as follows:

R
(1)
i =

n∑
j=1

Nij ×Wj .

Here, Wj is the weight of j, in other words, given the
WM model (Miller & Starr, 1969), the overall ratio of
the i option is calculated as follows:

R
(2)
i =

n∏
j=1

N
wj

ij .

Execution Algorithm

In brief, the implementation of this technique con-
sists of five steps:
Step one: the formation of a normal weighted deci-

sion matrix (Wn
(1)
ij ) by weight trapping if indices

(Wj) in the linear matrix (Nij):

Wn
(1)
ij = Nij ×Wj .

Step two: calculate the total weight of normal ma-
trix line as follows:

R
(1)
i =

n∑
j=1

Wn
(1)
ij .

Step three: the formation of a normal weighing ma-
trix (Wn

(2)
ij ): we make a linear normal matrix for

the weights of the indexes:

Wn
(2)
ij = N

wj

ij .

Step four: the calculation of the product is a normal
weighed matrix line (R(2)

i ):

R
(2)
i =

n∏
j=1

Wn
(2)
ij .

Step five: calculate the mean scores of normal
weight (R1

i ) and jaundice and power matrices (R2
i )

as follows and prioritize options in descending or-
der Ri:

Ri =
R

(1)
i +R

(2)
i

2
.

This index is a common criterion for the multiplica-
tive and addictive methods (Zavadskas et al., 2013a;
2013b).

In order to increase the accuracy and effectiveness
of ranking in the multi criteria decision making ap-
proach WASPAS, a general equation for determining
the relative importance of the option i has been de-
veloped as follows:

Ri = γR1
i + (1− γ)R2

i

= γ

n∑
j=1

Nij×Wj+(1−γ)
n∏

j=1

N
wj

ij (= 0, 0.1, . . . , 1).

Now, we can rank the options based on the best value
R, so that the options are the most R and the best op-
tions. When the γ value is zero, the WASPAS meth-
ods converted to WPM method and when its one,
WASPAS method converted to WSM method. So far,
the WASPAS method has had little application in the
researches, that one of the most important researches
being the selection of the location (Zolfani et al., 2013)
and domain engineering civilization issues (Staniunas
et al., 2013).

Results

Calculate the weight key dimensions
of the suppliers’ resilience with SWARA

The SWARA method is the subjective method for
determining the weight if indicators by using experts’
opinion, which then calculates the indicators and their
weight after ranking them (Ajalli & Mozaffari, 2018).
In this research, the key indicator in the assessment
of resilience of suppliers of upstream petrochemical
industries was extracted, as shown in Table 2.

Then, using SWARA technique, we evaluate these
dimensions. For this purpose, ten industry experts
(Table 3) in this field evaluated the dimensions. The
weight of each criterion indicates its importance.
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Table 2
Key dimensions in assessing resilient suppliers

Extractive Dimensions Sign

Key factors of supplier performance R1

Supplier accountability R2

Supplier risk R3

Technical support suppliers R4

Supplier stability R5

IT management R6

Table 3
Information about experts

Number Classification Group

4 Managers
Work Experience

6 Deputies and Engineers

1 B.A

Level of education

Gender

7 M.A

2 P.H.D
10 Male

– Female

For this purpose, after extracting the comments
from each of the news about the identified dimen-
sions, the initial weight of the dimensions were ex-
tracted and in fact each of the experts were asked to
prioritize each of them separately as these five indica-
tors, and in order to calculate the relative importance
of these criteria, the number of priorities for each in-
dicator is proportional to the opinions of the experts.
For example, the first index is twice replaced in pri-
ority one, twice in priority two, four times in priority
three, once in priority four and once in priority five.
After prioritizing the dimensions by the experts, cal-
culate the weight of each, the number of priorities for

Table 4
Final calculations related to the weight and importance of key dimensions

Indicator Sj Kj=Sj+1 Wj Qj Rank

Supplier Accountability (R2) – 1 1 0.262 1

Key performance Factors (R1) 0.297 1.297 0.771 0.202 2

Supplier risk (R3) 0.207 1.207 0.639 0.167 3

Technical support Suppliers (R4) 0.180 1.180 0.541 0.142 4

IT Management (R6) 0.162 1.162 0.466 0.122 5

Supplier Stability (R5) 0.153 1.153 0.404 0.106 6

each index multiplied by the difference in the highest
score and the corresponding score.

Table 4 shows the final calculation related to the
weight and importance of each of the indicators an-
alyzed using EXCEL software, which can be dimen-
sioned based on the weight of last column.

As it is shown, suppliers’ accountability as the most
important indicator and supplier sustainability as the
least important indicator in the assessment of resilient
suppliers in the upstream petrochemical industry has
been identified.

Ranking the suppliers resilient industry
with WASPAS method

Steps one and two: First, the decision matrix of the
linear normal of the suppliers is extracted according
to the dimensions in Table 5.

Then all the qualitative dimensions of Table 6 con-
verted to quantitative dimensions as Table 6.

The normal linear decision matrix is obtained as
Table 7.

Subsequently, multiplicative weighted normal lin-
ear decision matrix was obtained from the product of
Table 6 in factors weight, and the sum of the rows
of the normalized weighted multiplicity matrix were
extracted in Table 8.
Steps three and four:
At these stages, the normal linear decision matrix (Ta-
ble 7) is minimizing Pain of weight power of indica-
tors to obtain the normalized strength–weight matrix
(Table 9). Such, Line multiplication of the normal-
ized strength–weight matrix is extracted in the last
column of Table 9.
Step five:
Finally, the average of score of the multiplicative
weighted normal linear decision matrix and the nor-
malized strength–weight matrix (the average values
of last column of Table 8 and Table 9 for any alter-
native) and ranking alternatives were obtained as Ta-
ble 10.
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Table 5
Decision matrix with qualitative dimensions

Indicators
Alternatives

Supplier
Accountability

Key
Performance

Factors

Supplier
Risk

Technical
Support
Suppliers

IT
Management

Supplier
Stability

R+
1 R+

2 R+
3 R+

4 R+
5 R+

6

A1 Very High Average High Lov Average High

A2 Average High Average High High Average

A3 Very High High Low Low Average Very High

A4 Low Very High Very High Very High Very High Average

A5 High Average Average High Low Low

Table 6
Decision matrix with quantitative values

Indicators
Alternatives

Supplier
Accountability

Key
Performance

Factors

Supplier
Risk

Technical
Support
Suppliers

IT
Management

Supplier
Stability

R+
1 R+

2 R+
3 R+

4 R+
5 R+

6

A1 9 5 7 3 5 7

A2 5 7 5 7 7 5

A3 9 8 3 3 5 9

A4 3 9 9 9 9 5

A5 7 5 5 7 3 3

Table 7
Normal linear decision matrix

Indicators
Alternatives

Supplier
Accountability

Key
Performance

Factors

Supplier
Risk

Technical
Support
Suppliers

IT
Management

Supplier
Stability

R+
1 R+

2 R+
3 R+

4 R+
5 R+

6

A1 1 0.556 0.429 0.333 0.600 0.778

A2 0.556 0.212 0.600 0.778 0.778 0.600

A3 1 0.212 1 0.333 0.600 1

A4 0.333 1 0.333 1 1 0.600

A5 0.778 0.556 0.600 0.778 0.333 0.333

Weight w1 = 0.202 w2 = 0.262 w3 = 0.167 w4 = 0.142 w5 = 0.106 w6 = 0.122

Table 8
The multiplicative weighted normal linear decision matrix and the sum of the matrix rows

Indicators
Alternatives

Supplier
Accountability

Key
Performance

Factors

Supplier
Risk

Technical
Support
Suppliers

IT
Management

Supplier
Stability Sum of

the rows
R+

1 R+
2 R+

3 R+
4 R+

5 R+
6

A1 0.202 0.146 0.072 0.047 0.064 0.095 0.626

A2 0.112 0.056 0.100 0.111 0.083 0.073 0.535

A3 0.202 0.056 0.167 0.047 0.064 0.122 0.658

A4 0.067 0.262 0.056 0.142 0.106 0.073 0.706

A5 0.157 0.146 0.100 0.111 0.035 0.041 0.590
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Table 9
The normalized strength – weight matrix and the multiplication of the matrix line

Indicators
Alternatives

Supplier
Accountability

Key
Performance

Factors

Supplier
Risk

Technical
Support
Suppliers

IT
Management

Supplier
Stability Line

multiplication
R+

1 R+
2 R+

3 R+
4 R+

5 R+
6

A1 1 0.858 0.868 0.855 0.947 0.970 0.585

A2 0.888 0.666 0.918 0.965 0.974 0.940 0.480

A3 1 0.666 1 0.855 0.947 1 0.539

A4 0.801 1 0.832 1 1 0.940 0.627

A5 0.951 0.858 0.918 0.965 0.890 0.875 0.563

Table 10
Average of final scores and ranking of alternatives

Factors Final Ranking Ranking

A1 0.6055 2

A2 0.5075 5

A3 0.5985 3

A4 0.6665 1

A5 0.5765 4

Conclusions and recommendations

The problem and decision making process and the
selection of suppliers play a key role in supply chain
management, because purchasing involves more than
50 percent of the company’s costs (Mohammad et al.,
2017a). Selection and evaluation of suppliers is the
process of finding suppliers capable of timely and high
quality products and reasonable prices. But the se-
lection of suppliers is a challenging concept, which
involves evaluating quantitative indicators that are
vague and limited in formulation. The choice of sup-
pliers is an important issue of multi criteria deci-
sion making and includes two main tasks: 1. Deter-
mine the desired criteria; 2. Compare suppliers’ wor-
thiness. The traditional criteria associated with the
selection of suppliers are divided in two quantitative
categories. The suppliers’ quantitative criteria include
transferring costs, order and purchase costs, delivery
times and defect rates, while qualitative criteria in-
clude product quality, warranties, claimed policies,
performance history. Technical capability, geographic
location and working relationship (Barker, 2016).

Disturbances in the supply chain come from both
internal and external sources. In most cases, suppliers
are considered as inevitable sources of external risks.

Suppliers’ selection is a multi-criteria decision making
problem and includes quantitative and qualitative in-
dicators. Selection of suppliers, taking into account
more prioritization of the risks associated with issues,
will reduce the supply chain vulnerability.

In this research, after a review of the literature
and history of internal and external studies and in-
terview with the experts of upstream petrochemical
industries, the key factors of supply chain resonance
were extracted. The weight of the factors was deter-
mined by using the SWARA method as a new ap-
proach in multi criteria decision making. Following of
from WASPAS technology, the resilient suppliers of
the industry ranked and the most resilient suppliers
identified and delivered to the industry. Comparing
the final results of this sturdy, the following results
can be obtained from the output of major internal
studies:
• In the study of Jafarnezhad et al. (2006) and

his colleagues, using the best-the worst technique,
agility, redundancy and observation of indicators
were identifies as the most important indicators of
the resilient assessment of Orand company.

• The variables of flexibility, management culture,
cooperation risk, redundancy and agility were ex-
tracted in the order of the most important vari-
ables in supply chain resonance, in the master’s
thesis presented by Jahani (2006).

In this research, the suppliers’ response as the most
important factor in the evaluation of resilient suppli-
ers and sustainability factor in the last priority were
important. Based on the above results, the following
suggestions can be introduced:
• In connection with the evaluation of supply chain

resilience, more studies were done and used the
data envelopment analysis technique and other
techniques.

• Considering that it is very important to use any
system to identify the obstacles and to implement
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it, then in the next research it can be identified
the key barriers to implementing the supply chain
resilience system in the upstream petrochemical
industry with other related industries and national
ones and appropriate solutions to address these
barriers and promote this system.

• The structural interpretation modeling approach
has been used to explain the relationships between
indicators as well as their classifying. By using the
structural equation modeling approach, the pro-
posed structural model is tested and analyzed.
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