SO

Science Arena Publications

International journal of Business Management
Available online at www.sclarena.com
2017, Vol, 2(2): 10-30

PRESENTATION OF A CONCEPTUAL MODEL FOR
SUPPLY CHAIN RISK MANAGEMENT IN THE
ORGANIZATION

Ahmad Hadi!, Mohammad Ali Sookhakian2
Master of industrial Management. Email: Ahadi2015@yahoo.com
2Assistant Professor in management department of Shiraz University

Abstract: Administration of organizations in Iran 1s similar to the old methods with using structures that
have its roots to the beginning of 20th century. Responsibility and static structures have caused low
productivity and coordination between today’s organizations in Iran, mainly being involved in variable
quality, high prices and costs. Rapid changes in the past two decades, especially in IT, have transformed
smart systems, management systems and organizational leadership. To be released from the mentioned
shortcomings, various control methods, such as supply chain risk management, have been developed. The
method of applied supply chain risk management in an organization has been investigated in this article,
such that the trend of executing risk management and risk evaluating variables in an organization are
discussed by using a model. Fuzzy Topsis is used in operating the presented model from the work breakdown
structures group. In general, the aim of this article is introducing a method for preparing correct and
predictable information for decision-making meetings of senior management in the organization concerning
the supply chain management.
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INTRODUCTION

Supply chain risk management is among the mostly applied and most extensive concepts in the field of
organization management, which is dealt by various aspects. Although consciousness is increasing about
the subject of risk among experts, but the concepts regarding vulnerability of supply chain and supply
chain risk management is still in its early age. Thus, one point that is considered less is the importance of
risk and its effects on organizations supply chain management. Although organizations use various
strategies such as outsourcing or diversifying their own productions or services to promote their market
shares and develop their business, but it should be noted that in case of unbalanced situation, these
strategies can cause serious damages and expose the supply chain to considerable risk. According to the
mentioned points, the used methods in this article are RBC and Topsis. Companies and organizations in
the supply chain environment require information and knowledge about existing opportunities and threats
in the supply chain, since the opportunities and threats may have effects on achieving business goals.
Identifying, exploring, evaluating, and confronting with the supply chain threats and using opportunities
are essential. This action should be considered in the supply chain culture of the organization via
implementing an integrated risk management framework. The essential condition for effective
determination of uncertainties in a modern supply chain is creating a strong framework for risk
management in the chain. We shall deal in this article with determining and defining an optimized
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structural model of itegrated risk management in the supply chain, integrated risk manbagement
processes, and their applications in the chain.

Increaing commercial competitiveness in 1990s made organizations to improve their efficiencies in many
commercial affairs. Thus, industrial managers found that producing a quality product is not merely
sufficient, and supplying the products should also be considered according to customers’ requests (when,
where, how) and their considered qualities and costs. In such conditions, organizations found that they
should consider the management of units that supply the inputs to organizations and also the centers
related to delivery and after sales services of the products for the customers. With such a viewpoint, the
theory of supply chain and its management were generated (Ghazangari et al., 2006). Nowadays, intense
competition in global markets, emergence of products with short life cycle, and increasing customers’
expectations have made commercial companies in investing on their supply chain and its management.
Moreover, outbreak of various factors such as political issues, damand fluctuations, technological
transformations, financial instabilities, and natural disasters have increased problems in the supply chains,
causing the formation of suplly chain risk management.

Elements such as political issues, damand fluctuations, technological transformations, financial
instabilities, and force majeure conditions increase uncertainty and emergence of various risks in the
supply chain. Managing such risks is essential for reducing vulnerability of the supply chain. Supply
chain risk management has recently attacted extensive attention to itself and many articles are published
in this respect. Reviewing the literature of the subject of supply chain risk management and analyzing the
published articles in this regard from the year 2000 to 2010 show that the used approaches in the articles
are divided into six categories, namely modeling, simulation, conceptual approach, case studies, literature
review and field studies, and the risks stated in the articles are identified.

Table 1: The main investigated articles about supply chain risk management within 2006-2010 (modeling approach)

No. Author Year Type of study Type of Technique Considered | Industry
(approach) risk section
1 Wagpner, 2010 Modeling Supply and Graphs theory Risk -
Neshat demand evaluation
2 Sabio et al. 2010 Modeling Financial Mixed integer Risk H2 supply
risk programming management chain
3 Ravindran 2010 Modeling Supply risk | Optimization analysis of Risk IT
et al and some criteria, infinite management
breakdown value theory, Taguchi
loss function,
hierarchical analysis
jprocess
4 Neiger et al 2009 Modeling - Process engineering Risk -
focusing values identification
5 Tang and 2008 modeling Supply, Flexibility Risk Productio
Tomlin demand, management n
process
6 Goh et al 2007 modeling Supply, Random models Risk -
demand, management
rate of
currency

11
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exchange
and
breakdown
7 Wau et al 2006 modeling Supply Hierarchical analysis Identifying -
process technique and
evaluating
and risk
management

DEFINITIONS

Risk management: Risk management is a systematic process for identifying, analyzing, and reactions to
project risks. This management gurantees maximization of the possibility for the consequences of positive
events and minimizing the possibilities for the consequencies of inappropriate events for the project
goals.

According to PMBOK standards, risk management is among the processes for identifying, analysis,
reacting, and controlling the risks for reducing the possibility of occurrence of risks and the required
effects in the project. Inputs, tools, techniques, and hence the outputs of each of the above stages are
considered comprehensively in PMBOK standards (PMBOK, 2011).

Risk breakdown structure:

This method is an effective tool for purposive and classified indentification of risk. RBC is indeed a
hierarchical structure of project risks. RBC has the potentials to be used as a considerable tool to realize
project risks. RBC can help in understanding the state of risk distribution in different phases of a project,
providing the basis for the risk management. In fact, RBC is originated from the idea of WBS, which has
been transformed into the greayest management tool for projects, and it practically shows the same
features; i.e. it defines the range of work, and also deines “work”, Thus, as WBS cab establish the basis of
many project management dimensions, RBS can be used for structures and conducting management
process. To clarify the state of RBS applications, a case in project risks breakdown will be considered, as
follows:

Fig. 1 shows the risk breakdown structure, and classifies the breakdowns in different levels (Kazem
Pourlang & Dadashzadeh, 2011).

Level “0” Level “1” Level “2” Level “3”

Project risk Management Coolaboration-participation  History, experience,
organizational culture

Customers, beneficiaries
Financial matters
Other cases

Customers, beneficiaries Experience, culture

12
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Contractual orders

Other cases

Facilities

Other cases

Laws

Other cases

Labor law. Working
conditions

Other cases

Using conditions

Other cases

Technology limitations

Other cases

Resources

13
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Other cases

Fig. 1 Risk breakdown structure

Supply chain: It is an integrating approach for planning and controlling the materials and information,
considering the route from suppliers to the customers, and its aim is optimizing the project execution
process.

Supply chain is considered as a turning point in organizational business competitive advantage. Studies
for supply chain emphasizes on maximizing the general values of the organization by using and better
application of resources all over the organization. Supply chain is a set of activities creating values that
relates the organization suppliers to the customers. The main activity of supply chain is receiving raw
materials from the suppliers of the organization, considering added values and delivery to the customers.
A supply chain includes all the partners that directly or indirectly are involved in cutomers’ demands.
Supply chain includes producers, suppliers, delivery section, storekeepers, retailers, and even the
customers themselves. Inside each organization, such as producing firms, supply chain receives all the
operations and facilitates customers’ demands. The duties include developing new products, marketing,
production, distribution, financial affairs, customer services, and other operations related to customers’
requirements (christoph taller herbert kotzeb, 2011).

Effective supply chain managerment is important for creating and maintaining competitive advantage in
production and organizations services.

MODEL

Supply chain risk is considered in the present model (Fig. 2) regarding internal conditions, joint
conditions with contractors, dependent processes to the supply chain, and the executing conditions of the
supply chain, and a set of risks is defined for each of the variables (Cherestoph Taller.Herbert Kotzeb,
2011).

Internal conditions of
supply chain
managemernt

Dependent Supply chain
processes to Al management
supply chain execution

y

Common condition with
the contractors of

supply chain
pply 14
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Fig. 2: The model indicating important conditions (risks) of supply chain

Classification and breakdown of the main risks of supply chain are dealt by combining RBS and the

model variables (Kazek Pourlang & Dadashzadeh, 2011).

All the conditions leading to the risk in supply chain of a project-oriented organization are broken into
three leven to be analyzed (Table 3). This separation is extened according to the type and conditions of

the chain.

Level “0” Level “1”

Level “2”

Supply chain Internal conditions  of
supply chain management

Common conditions (2ith
contractors) of supply chan

1 Are the human resources available
for supply chain management?

2, Are financial resources provided for
supply chain management?

3, Is your organization senior
management support you about supply
chain management matters?

4, Were the internal aims existing
before starting supply chain
management projects?

5, Are the employee able to use IT
systems for supply chain management?
6, Is your organization equipped with
IT to be able tp process the information
from other supply chain management
partners?

7, Is there any coordination for
information  transfer  with  other
organizations in the supply chain?

8, Are the employees trained for
helping supply chain management
projects?

9, Is your organization have any groups
in projects that are in different
working domains?

10. Is there enough experience in your
organization for starting and
maintaining supply chain relations?

11, Is your organization inclined to
coordinate with other members of the
supply chain?

12, Are there human resources existing
for supply chain management?

13, Is your organization senior
management support supply chain
management?

14,Is there mutual agreement in
evaluating supply chain processes with
other members of supply chain?

15,Is there agreement in mutual goals
with other members of supply chain?
16, Are the groups of supply chain
projects present alongside other
members of supply chain?

17, Is your organization aware that its
decisions may effect the other
members?

18, Is your organization inclined to
trust other members of supply chain?
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Dependent
supply chain

Executing
management

processes  to

supply

chain

19, Does your organization have long-
term relations with other members?

20, Is there equivalent distribution of
power among your supply chain
members?

21, Is there equivalent distribution of
interests and disadvantages among
your organization and other supply
chain members?

22, Is there a mutual dependence
between your organization and other
supply chain members?

23, Does your organization exchange
the information regarding shares with
other supply chain members?

24, Does your organization exchange
the predicting information with other
supply chain members?

25, Does your organization exchange
the production development
information with other supply chain
members?

26 Is your collective culture similar to
the other supply chain members?

27, Is your collective decision-making
similar to the other supply chain
members?

28, Regarding quamtities and
frequencies, is your organization able
to process the services avvording to
agreements with customers?

29, Can your organization predict
about xustomers’ requests for future?
30, Can your organization conform
production  capacity or  services
according the customers;
requirements?

31, Can your organization inform the
customers about the present
conditions?

32, Can your organization make
concentration of key accounts with
producers according to production
development process?

33, Can your organition deal with
returned packages?

34, Can your organization make
concentration of key accounts in
developing marketing programs?

35, Can your org. establish multiple
cooperatives 2ith important strategic
producers?

36, Does your org. have concentrated
logistic, market resources, production
development or services and other
domains with the producers?

37, Does your org. have concentrated
logistic, market resources, production
development or services and other
domains with the customers?

38, Does your org. have concentrated
logistic, market resources, production

16
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development or services and other
domains?

Fig. 3: Effect of RBS on the model variables

At this stage, extracting the following items is done by the questionnaire, for evaluating risk management
in the supply chain.
1- Coefficient of importance for each of the model variables according the personnel of the evaluated
place
2- Coefficient of importance for each of the model variables in actual state (what is being done in the
organization) in the evaluated organization (Karbasian, Khaboushani, Javanmardim 2012).
It is to note that the calculations are done for a project-oriented organization that is active in the field of
underground subway. The no. if experts is 30, who are the managers of the organization. The author is
limited in indicating the name and specifications of the organization.

Table 2: No. of considered alternatives for each risk

Risks Very little Little Average High Very high
Risk 1 5 5 20 0 0
Risk 2 0 5 25 0 0
Risk 3 2 5 23 0 0
Risk 4 0 25 5 0 0
Risk 5 0 0 20 10 0
Risk 6 0 20 5 5 0
Risk 7 0 10 15 5 0
Risk 8 10 5 15 0 0
Risk 9 0 0 10 20 0
Risk 10 0 10 20 0 0
Risk 11 5 15 10 0 0
Risk 12 0 15 15 0 0
Risk 13 0 15 15 0 0
Risk 14 10 15 5 0 0
Risk 15 15 10 5 0 0
Risk 16 0 5 15 10 0
Risk 17 1 4 15 10 0
Risk 18 10 5 10 5 0
Risk 19 15 3 12 0 0
Risk 20 20 5 5 0 0
Risk 21 7 7 16 0 0
Risk 22 13 10 7 0 0
Risk 23 23 6 1 0 0
Risk 24 10 16 4 0 0
Risk 25 12 15 3 0 0
Risk 26 17 10 3 0 0
Risk 27 6 10 14 0 0
Risk 28 10 3 14 3 0
Risk 29 17 12 1 0 0
Risk 30 0 18 12 0 0
Risk 31 10 8 12 0 0
Risk 32 5 5 18 2 0
Risk 33 8 14 8 0 0
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Risk 34
Risk 35
Risk 36
Risk 37
Risk 38
Risk 39
Risk 40

17 10 3 0 0
0 6 24 0 0
0 0 10 10 0
0 3 7 10 10

12 13 4 1 0
0 14 15 1 0
0 5 20 5 0

1- Fuzzy Topsis

After extracting the coefficients by the questionnaire method, It is dealt with evaluating the
prioritized model variables in the evaluated organization through fuzzy topsis method

IAsgharpour, 2003).

Step 1: Making the decision matrix, according to relation 1.

X, X;
A1 X11 le
D=A| Xy Xij
Am _Xml ij

W =(w,...,w

S W,)

Relation: 1

Table 3: Fuzzy corresponsing numbers with verbal terms

Very little Little Average High Very high
0.75,1, 0.5,0.75,1 0.25,0.5,0.75 0,0.25,0.5 0,0,0.25
Table 4: Fuzzy process
0.25 0.5 0.75 1 1
0 0.25 0.5 0.75 1
0 0 0.25 0.5 0.75
Risk 1 5 5 15 0 0
5 3.75 10 0 0
3.75 25 5 0 0
Risk 2 0 5 18.8 0 0
0 3.75 12.5 0 0
0 2.5 6.25 0 0
Risk 3 2 5 17.3 0 0
2 3.75 11.5 0 0
1.5 2.5 5.75 0 0

18



International journal of Business Management, 2017, Vol, 2(2): 10-30

Risk 4

Risk 5

Risk 6

Risk 7

Risk 8

Risk 9

Risk 10

Risk 11

Risk 12

Risk 13

Risk 14

Risk 15

Risk 16

Risk 17

Risk 18

Risk 19

Risk 20

Risk 21
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Risk 22

Risk 23

Risk 24
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Risk 26

Risk 27

Risk 28

Risk 29

Risk 30

Risk 31

Risk 32

Risk 33

Risk 34

Risk 35

Risk 36

Risk 37

Risk 38
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Risk 39 0 14 11.3 0.5 0
0 10.5 7.5 0.25 0
0 7 3.75 0 0
Risk 40 0 5 15 2.5 0
0 3.75 10 1.25 0
0 2.5 5 0 0

Step 2: Transforming the existing decision-making matrix to a non-scaled matix

First, the decision matrix should be normalized for its elements to become non-scaled. The arithmetic
means of the numbers in table 6 are normalize and shown in table 7. Relation 2 is used to calculated the
arithmetic mean .

= 117~ ~ ~

(2)
For instance, the number “0.375” is obtained from the following relation:

375+ 25+5+0+0
30

= 0.375

Table 5: Arithmetic mean

No. a b C
Risk 1 0.375 0.625 0.833333
Risk 2 0.291667 0.541667 0.791667
Risk 3 0.325 0.575 0.808333
Risk 4 0.458323 0.708333 0.958333
Risk 5 0.166667 0.416667 0.666667
Risk 6 0.375 0.625 0.875
Risk 7 0.291667 0.641667 0.791667
Risk 8 0.458333 0.708333 0.875
Risk 9 0.083333 0.333333 0.583333
Risk 10 0.333333 0.583333 0.833333
Risk 11 0.458333 0.708333 0.916667
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Risk 12 0.375 0.625 0.875
Risk 13 0.375 0.625 0.875
Risk 14 0.541667 0.791667 0.958333
Risk 15 0.583333 0.833333 0.958333
Risk 16 0.208333 0.458333 0.708333
Risk 17 0.216667 0.466667 0.708333
Risk 18 0.416667 0.666667 0.833333
Risk 19 0.525 0.775 0.9
Risk 20 0.625 0.875 0.958333
Risk 21 0.425 0.675 0.866667
Risk 22 0.55 0.8 0.941667
Risk 23 0.68333 0.933333 0.991667
Risk 24 0.55 0.8 0.966667
Risk 25 0.575 0.825 0.975
Risk 26 0.616667 0.8666667 0.975
Risk 27 0.433333 0.683333 0.883333
Risk 28 0.416667 0.666667 0.833333
Risk 29 0.63333 0.883333 0.991667
Risk 30 0.4 0.65 0.9
Risk 31 0.483333 0.733333 0.9
Risk 32 0.358333 0.608333 0.816667
Risk 33 0.5 0.75 0.933333
Risk 34 0.616667 0.866667 0.975
Risk 35 0.3 0.55 0.8
Risk 36 0.166667 0.416667 0.666667
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Risk 37

Risk 38

Risk 39

Risk 40

0.108333

0.55

0.358333

0.25

0.275

0.8

0.608333

0.5

0.525

0.95

0.858333

0.75

Step 3:

To normalize the numbers in the above table, all the numbers in table 7 are divided to the largest existing

number in column *“c”, according to relation 3, as shown in table 8.

T’ij = (c]* ,

*
¢

)

a,-j bij Ci]'
c*

J

3)

For instance, the number : 0.3781512610 is obtaimed from the following relation:

0.375
0.991667

= 0.378151261

Table 6: Process of normalizing

No.

a

b

C

Risk 1
Risk 2
Risk 3
Risk 4
Risk 5
Risk 6
Risk 7
Risk 8
Risk 9
Risk 10
Risk 11
Risk 12
Risk 13
Risk 14
Risk 15
Risk 16
Risk 17
Risk 18
Risk 19
Risk 20
Risk 21

0.378151261
0.294117647
0.327731092
0.462184874
0.168067227
0.378151261
0.294117647
0.462184874
0.084033613
0.336134454
0.462184874
0.378151261
0.378151261
0.546218487
0.588235294
0.210084034
0.218487395
0.420168067
0.529411765
0.630252101
0.428571429

0.630252101
0.546218487
0.579831933
0.714285714
0.420168067
0.630252101
0.546218487
0.714285714
0.336134454
0.588235294
0.714285714
0.630252101
0.630252101
0.798319328
0.840336134
0.462184874
0.470588235
0.672268908
0.781512605
0.882352941
0.680672269

0.840336134
0.798319328
0.81512605
0.966386555
0.672268908
0.882352941
0.798319328
0.882352941
0.588235294
0.840336134
0.924369748
0.882352941
0.882352941
0.966386555
0.966386555
0.714285714
0.714285714
0.840336134
0.907563025
0.966386555
0.87394958
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Risk 22
Risk 23
Risk 24
Risk 25
Risk 26
Risk 27
Risk 28
Risk 29
Risk 30
Risk 31
Risk 32
Risk 33
Risk 34
Risk 35
Risk 36
Risk 37
Risk 38
Risk 39
Risk 40

0.554621849
0.68907563
0.554621849
0.579831933
0.621848739
0.43697479
0.420168067
0.630252101
0.403361345
0.487394958
0.361344538
0.504201681
0.621848739
0.302521008
0.168067227
0.109243697
0.554621849
0.361344538
0.25210084

0.806722689
0.941176471
0.806722689
0.831932773
0.87394958
0.68907563
0.672268908
0.882352941
0.655462185
0.739495798
0.613445378
0.756302521
0.87394958
0.554621849
0.420168067
0.277310924
0.806722689
0.613445378
0.504201681

0.949579832
1
0.974789916
0.983193277
0.983193277
0.890756303
0.840336134
0.991596639
0.907563025
0.907563025
0.823529412
0.941176471
0.983193277
0.806722689
0.672268908
0.529411765
0.957983193
0.865546218
0.756302521

1-1-1 Obtaining non-scaled weighted fuzzy matrix
(To create non-scaled weighted matrix, considering vector “W” as the algorithm input)

The elements of weighted normalized matrix are obtained by using relation 4. The results can be observed

in table 7.

Ui]' = rij W]

(4)

Table 7: Fuzzy non-scaled weighted matirices

No.

a

b

C

Risk 1
Risk 2
Risk 3
Risk 4
Risk 5
Risk 6
Risk 7
Risk 8
Risk 9
Risk 10
Risk 11
Risk 12
Risk 13
Risk 14
Risk 15

0.008976885
0.007854774
0.009724958
0.009600279
0.003989726
0.010098995
0.006982021
0.012343216
0.002493579
0.006982021
0.010971748
0.007854774
0.008976885
0.014587437
0.015709548

0.014961474
0.014587437
0.017205695
0.014836795
0.009974316
0.016831658
0.012966611
0.01907588
0.009974316
0.012218537
0.016956337
0.01309129
0.014961474
0.021320101
0.022442211

0.019948632
0.021320101
0.024187717
0.020073311
0.015958906
0.023564322
0.018951201
0.023564322
0.017455053
0.017455053
0.021943495
0.018327806
0.020946064
0.025808543
0.025808543
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Risk 16
Risk 17
Risk 18
Risk 19
Risk 20
Risk 21
Risk 22
Risk 23
Risk 24
Risk 25
Risk 26
Risk 27
Risk 28
Risk 29
Risk 30
Risk 31
Risk 32
Risk 33
Risk 34
Risk 35
Risk 36
Risk 37
Risk 38
Risk 39
Risk 40

0.005610553
0.006483305
0.009974316
0.010996684
0.016831658
0.010173802
0.011520335
0.018402613
0.013166097
0.013764556
0.012916739
0.010373289
0.009974316
0.014961474
0.010772261
0.011570207
0.008577912
0.013465327
0.016607236
0.008079196
0.004488442
0.002593322
0.014811859
0.009650151
0.007480737

0.012343216
0.013964043
0.015958906
0.0162332
0.023564322
0.016158392
0.016756851
0.025135277
0.019150687
0.019749146
0.018153255
0.016357878
0.015958906
0.020946064
0.017504925
0.017554796
0.014562502
0.02019799
0.0233399
0.014811859
0.011221106
0.006583049
0.021544523
0.016382814
0.014961474

0.01907588
0.021195422
0.019948632
0.018851457
0.025808543
0.020746578

0.01972421
0.026706231
0.023140413

0.0233399
0.020422412

0.02114555
0.019948632
0.023539386
0.024237588
0.021544523

0.01954966
0.025135277
0.026257387
0.021544523
0.017953769
0.012567638
0.025584121
0.023115478
0.022442211

Step 4: Determining positive and negative ideal solutions
It is done according to relion 5.

AT =]v/,...

v

+

] J’IV[-':-]I

A=V, V)T

+ f—
V| = miax{vij}

V) = miax{vij}

(5)

Step 5: Calculating the difference between positive and negative ideal solutions

There are two methods to determine the differences between posive and negative ideal solutions:
Euclidean method and block method. The Euclidean method is stated here. Relation 6 shows the

Euclidean method.

Si" = Z(Vij _VS;)Z
=

S| = Z(Vij _VS})Z
=
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(6)

Step 6: Calculating the relative closeness of alternatives to the ideal solutions
This index is defined for combining S, and;i+
other that can be calculated according to relation:8. The Results are shown in table 10.

Cr=

and hence, comparing the alternatives relative to each

S,

S+

S,

(")

Table8: Values for the differences and weights of the indices

No.

Si+

Si-

ci

Risk 1
Risk 2
Risk 3
Risk 4
Risk 5
Risk 6
Risk 7
Risk 8
Risk 9
Risk 10
Risk 11
Risk 12
Risk 13
Risk 14
Risk 15
Risk 16
Risk 17
Risk 18
Risk 19
Risk 20
Risk 21
Risk 22
Risk 23
Risk 24
Risk 25
Risk 26
Risk 27
Risk 28
Risk 29
Risk 30
Risk 31

0.985381212
0.985427896
0.982978283
0.985172483
0.990037743
0.98318371
0.987045484
0.981683025
0.990044525
0.987790716
0.983386369
0.986917972
0.985050645
0.979438829
0.978688905
0.987672082
0.986137369
0.98471458
0.984644968
0.977939265
0.984316595
0.98400538
0.976591934
0.981522827
0.98105675
0.98284089
0.984050962
0.98471458
0.98019094
0.982510454
0.983118703

0.015301177
0.015588858
0.018033824
0.015440571
0.011106928
0.017706606
0.013856763
0.018899043
0.011695922
0.012945014
0.017218339
0.013771805
0.015739205
0.021082543
0.021729578
0.013512
0.015124744
0.015833736
0.015703728
0.022395408
0.016279029
0.016355984
0.02369009
0.018934745
0.019358398
0.017449525
0.016556163
0.015833736
0.02013857
0.018347795
0.017380133

0.015290743
0.015573024
0.01801559
0.015431111
0.011094229
0.017690856
0.013844272
0.018888048
0.011675602
0.012935497
0.017207933
0.013762312
0.015726784
0.021071557
0.021720488
0.01349602
0.015105679
0.015825059
0.015698255
0.022387915
0.016269339
0.016350076
0.023683411
0.018926085
0.019350365
0.017444459
0.016546117
0.015825059
0.020131936
0.018332061
0.017371467
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Risk 32
Risk 33
Risk 34
Risk 35
Risk 36
Risk 37
Risk 38
Risk 39
Risk 40

0.98578018
0.980412136
0.977940175
0.985203477
0.988794175
0.992760459
0.979363245
0.983632547
0.985057463

0.01492019
0.020174703
0.022435103
0.015799062
0.012495294
0.008326812

0.02111954
0.017280503
0.016160239

0.014909748
0.020162871
0.022426687
0.015783238
0.012479203
0.008317768
0.021109349
0.017264739
0.016140585

Step 7: Classification of alternatives according to their relative closeness regarding ideal solutions
The classification is done according to the weight of the risks in the above table. Table 11 shows which
risk is to be considered more than others.

Table 9: Classification of risks

Grade Risk Risk Weight
No.

Grade 1 23 Exchaging predictable information of the organization with other = 0.023683411
members of supply chain

Grade 2 34  Organization ability in establishing multiple cooperatives with its 0.022426687
strategic suppliers

Grade 3 20 distribution of interests and disadvantages in equal basis among your 0.022387915
organization and other supply chain members

Grade 4 15 Existence of groups of supply chain projects present alongside other 0.021720488
members of supply chain

Grade 5 38 Evaluating the suppliers at the beginning in the organization 0.021109349

Grade 6 14  Agreement in mutual goals with other members of supply chain 0.021071557

Grade 7 33  Ability of organization in concentration of key accounts in developing 0.020162871
marketing programs

Grade 8 29 Ability of organization in conforming the type of service according to 0.020131936
customers’ requirements

Grade 9 25  Similarity of collective culture of the organization with other  0.019350365
members of supply chain

Grade 10 24 Exchanging the information of project-oriented development of the 0.018926085
organization with other members of supply chain

Grade 11 8 Training of employees to help the supply chain projects 0.018888048

Grade 12 30 Ability of organization in informing the customers about existing conditions 0.018332061
of service projects progress

Grade 13 3 Supporting the senior management in the organization about supply 0.01801559

chain issues
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Grade 14

Grade 15

Grade 16

Grade 17

Grade 18

Grade 19

Grade 20

Grade 21

Grade 22

Grade 23

Grade 24

Grade 25

Grade 26

Grade 27

Grade 28

Grade 29

Grade 30

Grade 31

Grade 32

6

26

31

39

11

27

22

21

40

18

28

35

13

19

32

Existence of the systems that can process the information from
other partners of supply chain

Similarity of collective decision-making of the organization with
other members of supply chain

Ability of the organization in concentrating the suppliers with future
development processes in the organization

Analysis of QC of the suppliers during working conditions

Inclination of the organization for coordinating with other supply
chain members

Ability of processing future customers requirements according to
agreements with customers for quality and quantity

Exchanging information of the organization regarding shares, with other
supply chain members

Mutual dependence between the company and other supply chain
members

Existence of project control for analyzing the processes of supply
chain

Your organization aware NOT that its decisions may effect the other

members

Your collective decision-making NOT similar to the other supply chain
members

Existence of contentrated logeistic, market resources for the
suppliers of the organization

Mutual agreement in evaluating supply chain processes with other
supply chain members

Equivalent distribution of power among supply chain members
Availability of financial resources

Internal goals before starting supply chain projects
Access to human resources

Inclination of the organization for trusting other supply chain
members

Ability of the organization for managing dissatisfaction of future
customers

0.017690856

0.017444459

0.017371467

0.017264739

0.017207933

0.016546117

0.016350076

0.016269339

0.016140585

0.015825059

0.015825059

0.015783238

0.015726784

0.015698255

0.015573024

0.015431111

0.015290743

0.015105679

0.014909748
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Grade 33 7 Agreement for exchanging information about strategies with other  0.013844272
organizations in the supply chain

Grade 34 12  Having access to human resources in the supply chain 0.013762312

Grade35 16 Knowledge of the organization about effectiveness of its decisions 0.01349602
on the other members of supply chain

Grade36 10 Necessary experience in the organization for starting and 0.012935497
maintaining relations with the supply chain

Grade37 36  Existence of information concentrated resources regarding future 0.012479203
customers of the organization

Grade 38 9 Existence of different groups in the organization and the project 0.011675602
consisting of people in different working domains

Grade 39 5 Ability of employees in using IT for supply chain issues 0.011094229

Grade40 37  Existence of concentrated logistic, market resources and other 0.008317768
domains

3- DISCUSSION AND CONCLUSION

In addition to reviewing the primary concepts and by an examined and standard model, it is tried in this
article to provide an applied model together with its appropriate tools in supply chain risk management.
Breakdown and classification procedures for risks were done according to RBC method. The risks were
classified by using fuzzy tosis method for organizational risks. The project-oriented organization that this
study deals with should, for performance quality improvements, analyze the above mentioned risks
according to priorities and fulfil modifying activities. The mentioned project-oriented organization, after
controlling the risks in periodic basis, should pay considerablke attention to the risks (PMBOK, 5%
edition). Apart from the useful obtained results from the presented method, the author considers the aims
in introducing different techniques in fulfilling supply chain risk management according to PMBOK (5"
edition), and fuzzy topsis decision-making model, and developing the issues in academiv management
literature and in scientific applications in industries, companies, and projects. By introducing various
tools in supply chain management, it is hoped that this study can have appropriate steps towards scientific
and professional management.
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