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Abstract- Today, organizational agility in a competitive business environment has become the primary principle of success. In
the supply-chain management of any organization, its suppliers play an important role in achieving this significant goal.
Therefore, the importance of evaluation in selecting and cooperating with suppliers plays a noteworthy role in increasing the
chances of success. Meanwhile, identifying the supplier's evaluation indicators in a dynamic and uncertain environment has
become a major challenge for managers. This article tries to provide an accurate and reliable solution to this important challenge
based on the design of a System Dynamics Model (SDM). Thereby, the main purpose of this paper is to provide a model for
evaluating suppliers in the biological supply chain. Then, the reliability and accuracy of the proposed model, are evaluated with
several statistical tests. Finally, the performance of this model is shown in the supply chain of a vaccine and serum Institute. The
results obtained, both in the tests and in the case study, all indicate the model's ability, reliability, and high accuracy in
evaluating suppliers.
Keywords- System Dynamics Model; Biological Supply Chain; Supplier Evaluation System, Cause and Effect Diagram,
Stock-Flow Diagram.

organization. The main goal of this issue is to achieve

1. Introduction competitive advantages to gain more market shares [3].

With the increasing complexity of information, the
strategic focus of companies is constantly changing.
Therefore, the competitive environment in this market is
inevitable. Many active companies acknowledge that today's
competition is, in fact, competitive in the supply chain and
that the focus on supply chain management will be the most
important source of competitive advantage [4]. Therefore, the
fundamental role of suppliers in improving the performance
of the supply chain has made it important to identify the
criteria for ranking and selecting suppliers [5,6].

Rapid and unavoidable changes in today's world due to
the phenomenon of globalization and the headlong
advancement of science in economic, political, and industrial
dimensions -especially in the last two decades- have led to
dramatic technological developments within the field of
information and communication. The speed and acceleration
of these changes in different dimensions have led managers
to improve the internal processes of organizations in order to
maintain the survival power in a market that is becoming
more competitive every day [1]. In today's global
competition, it is necessary to make a variety of products
available to customers according to their requirements.
Customer expectations of high quality and fast service have

Today's past production management models, which have
been less integrated into their processes, have lost their
effectiveness, and integrated supply chain models as a

increased the pressure on companies that did not exist before.
Therefore, companies cannot independently meet all
customer needs and expectations [2]. Therefore, in addition
to overseeing their internal affairs, organizations need to
focus on managing and evaluating matters outside the

harmonic approach to the proper management of materials,
goods, information, and finance have the ability to respond to
conditions[7]. As organizations become more dependent on
suppliers, the direct and indirect consequences of wrong
decision-making become more detrimental. The globalization
of trade and the growing expansion of the Internet has
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increased the variety of supplier selection techniques.
Acquiring customer satisfaction, meeting customer needs,
and priorities requires a prompt and appropriate selection of
suppliers [8]. New organizational structures have led to more
people being involved in decision-making to select suppliers,
and therefore, the position and value of decision-making have
increased [9]. The complexity and importance of decision-
making in selecting suppliers clearly illustrates the need for a
clear and transparent approach. Improper choice of suppliers
can disrupt the financial and technical position of a supply
chain [10]. Due to the increasing interest of companies in
strategic cooperation with key suppliers during the product-
development process, the team responsible for selecting
suppliers must use tools to be able to classify suppliers based
on their capabilities and performance. Many successful
companies believe that selecting a supplier is one of the most
important activities of organizations [11]. Therefore,
choosing the right supplier in chain management is a
challenging issue. Meanwhile, in the supply chain of
biological products, in order to provide timely and quality
materials, this issue is of special importance in the field of
planning, control, and evaluation [12]. Given the importance
of this issue and the fact that in recent years, the industry of
production of biological products has undergone many
changes, the most important of which is the globalization of
markets, changes in technology, changes in customer needs
and reduced product life cycle, besides, the key role of
suppliers in improving this chain led to the issue of selecting
suppliers by identifying the most important criteria in
dynamic environmental conditions in this study.

Considering that strategic cooperation with suppliers is
necessary to provide high-quality materials and reduces the
delivery time of the projects in the Razi Vaccine and Serum
Research Institute (RVSRI), it seems essential. Therefore,
one of the goals of this Institute in a competitive environment
is to provide quality requirements promptly and at a
reasonable cost according to other performance indicators.
Given this, the selection of suppliers has had a significant
impact on achieving these goals, and this process is critical to
the success of RVSRI. It should be noted that the greater
dependence of RVSRI on its suppliers could have irreparable
consequences for this institution. The high cost and
sensitivity of the materials and equipment required, as well as
the need for global standards, on the one hand, and the
importance of their timely delivery on the other, make the
process of selecting suppliers more sensitive and require
more precision. Creating a dynamic decision-making system
under the characteristics and feedback of suppliers based on
the

Indicators of the Razi Institute is one of the main goals of
this organization. Despite much research into the evaluation
and selection of suppliers, the Institute continues to suffer

from a lack of system dynamics (SDs) in various fields.
Especially in Razi Institute, considering the huge volume of
purchases and their preparations and sensitivity, as well as
the uncertainty in parameters and variables, the evaluation
and selection of suppliers of the Institute based on the SDM
are very important and vital. Therefore, in this study, the
simulation of a dynamic system has been used for modeling
to evaluate suppliers in the Razi Institute. The purpose of this
paper is to achieve a general strategy in evaluating and
selecting providers of the Razi Institute and to provide a
model in dynamic conditions.

The results of the dynamic system model with integration
of qualitative and quantitative metrics are designed to
evaluate the interaction and relevance of factors that some of
them may conflict even with each other. The model structure
is designed to be considered among the suppliers, so that if
any of the suppliers face the risk, they may act to cause
changes and improve their performance. Considering the four
suppliers and parameters associated with them, which
consists of 16 criteria, compared to suppliers in different time
periods, the results from the dynamic system model results in
ranking and supplier selection. Finally, after simulation, the
validity of the model was investigated by several tests
including boundary sufficed test, structure evaluation test,
boundary conditions test and integrity test, which confirmed
the results obtained from the dynamic system model.

2. Methodology

The methodology of this research, from the goal
perspective, is in the category of applied research, in terms of
how data is collected, is in the category of descriptive (non-
experimental) research and finally, in terms of
implementation, falls into the category of survey research. In
this paper, an attempt is made to provide a model for
evaluating the suppliers of a health supply chain in the
biological industry using SDs. The main data of this article
have been collected through direct interview and
questionnaire.

2.1. Method of Data Analysis

In this paper, using the SDs analysis technique, the initial
behavior of the effective variables in the evaluation of the
providers of the Razi Institute has been performed. Then,
causal relationships between the main and secondary factors
based on the two techniques of cause and effect diagram and
Stock-Flow Diagram have been determined in the SDs
approach. The reliability and validity of the proposed model
are examined using simulation in VENSIM software. Finally,
different scenarios are defined for Razi Institute and by
implementing the mentioned model in each scenario, the
effects of different decisions on the cost and income of the
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Razi Institute in a certain period of time are determined, and
the best scenario is selected.

3. System Dynamics Modeling (SDs)

Modeling is a process of feedback, and models are created
by performing a series of constant repetitive processes,
sequential questions, testing, and optimization. The modeling
process is not a very clear process, and it is not possible to
prescribe clear steps for all dynamic processes in the same
way. In the modeling process, each model maker has
different approaches; However, all successful models follow
a regular process that includes the following activities:

1. Creating a framework for the problem (System
boundary)

2. Create a dynamic hypothesis about the causes of the
problem

3. Formulate a simulation model to test a dynamic
hypothesis

4.  Test the model
5. Design and evaluate policies to improve [13].

Figure 1 shows the modeling process in more detail. The
main art of modeling with the SDs is to discover and
introduce feedback processes, which, together with the Stock-
Flow diagram, determine the time delays and dynamics of a
system, and it helps identify system structural defects.

Creat a framework

/‘) (Border demarcation) \
Design arfd evaluate

policies to improve Creat a dynamic
hypothesis

Test Formulate the problem

l‘-.,_____________'____,.-"

Fig. 1. The main steps of the modeling process

3.1. System Boundary

Each system has a boundary that separates it from its
surroundings and at the same time connects it to the
environment. It can be said that the boundaries of the system
are points beyond which the specific features of the system
are no longer recognizable. Perhaps if the boundaries of the
system are broader, the facts will be much clearer and better
understood; However, it should be noted that sometimes
expanding the boundaries of the system creates complexities
that make it difficult to solve the problem. The model

boundary is not predetermined and is determined by the
researcher[14].

Table 1. System boundary

Level Indicator Variable
type

Product Price Exogenous
Quality Endogenous
Variety of production line Exogenous

Service Reliability of product Endogenous
delivery
Supplier obligations Endogenous
Registered business Exogenous
experiences

Risk Trade restrictions Exogenous
Perception and acceptance of | Exogenous
risk

Supplier Documents Exogenous

background

Cost Ability to reduce costs Endogenous

In this study, different indicators such as product type,
supplier services, etc. have been considered to evaluate
suppliers. Hence the system boundary is given here in the
form of T able 1. In a way, this boundary of the system
represents the scope of the model by identifying and
categorizing endogenous and exogenous variables at each
level An exogenous variable is a variable whose value is
determined outside the model, and a change originating
within the model boundary means a change in an exogenous
variable. In contrast, an endogenous variable is a variable
whose value is determined by the model itself. An
endogenous change means a change in an endogenous
variable in response to an exogenous change that is imposed
upon the model.

As shown in the table, here the system boundary is
defined in five levels of product, service, risk, supplier
background, and cost, considering the factors such as price,
quality, supplier obligations, etc. and other factors are
ignored. It should be noted that at each of the levels, several
factors were examined, and finally by using the questionnaire
and the experts opinion of the mentioned indices.

After identifying the purpose and boundaries of the
system, the factors affecting the key variables of the problem
must be identified. What variables are effective in evaluating
suppliers? In what position and rankings does each supplier
have compared to its competitors? What is the status of each
supplier in the short and long term? Evaluating suppliers is
one of the challenges facing any organization. The
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dependence of this problem with the identification of
activities, products, and information requires that the factors
involved to be examined. Especially when the researcher
needs to be aware of how these factors will affect the long-
term or short-term evaluation process to make decisions or
make changes.

3.2. Modeling

Feedback is the process by which a variable in a series of
cause-and-effect relationships, interacts with other variables.
There are two types of causal relationships in this regard:
[13]

e  Positive cause and effect relationship (+): Changing
the cause in one direction effect on another variable to
change in the same direction (Figure 2a).

e  Negative cause-and-effect relationship (-): Changing
the cause in one direction effect on another variable to
change in the opposite direction (Figure 2b).

Fig. 2. Positive and negative causal relationship

In this regard, the connections between the components of
the system are not linear and are in the form of cause and
effect loops. There are two types of loops: Positive
(reinforcing) and negative (balancing) loops; A small change
in one of the variables within the loop must be traced to
determine whether the loop is negative or positive. If the
feedback exacerbates the initial change, the loop is positive,
and if it is the opposite, the loop is negative. The symbols
used for positive and negative loops are as follows (Figure 3):

SHSIIoRe

Positive loop Negative loop

Fig. 3. Feedback loops

3.3. Cause and Effect Diagrams

The SDs use a variety of graphical tools to understand the
structure of a system, such as cause-and-effect and Stock-

Flow diagrams. A cause-and-effect diagram is an important
tool for showing the feedback structure of systems [13]. The
most important applications of this diagram are the
following:

e  Quick access to hypotheses about the causes of
dynamics

. Inference and understanding of the mental models of
individuals or groups

. Investigating the relationship between important and
influential feedback on model performance

Drawing loops and conceptual connection between
variables is one of the most important steps in building
SDMs. First of all, it should be noted that the performance of
each supplier and the ability of each to meet the demands of
the organization are determined and evaluated by different
factors. Furthermore, the interaction between these indicators
can reduce or increase each of them. On the other hand, it is
obvious that each of the suppliers does not act individually
and is competing with each other and trying to increase its
success in meeting the expectations of the organizations. By
considering the indicators related to each of the suppliers, the
organization tries to select the best supplier according to the
goals within the organization and according to it, it tries to
formulate its strategies. For example, if two suppliers are
evaluated by the experts of the organization and their
performance is ranked and scored by different indicators, it is
obvious that the demand for purchases from suppliers with
higher scores will increase. This will create competition for
suppliers who offer the same or similar products. So the two
companies are competing to gain more market share.
Therefore, if the performance of the supplier number one
increases, the demand will increase and it will stimulate the
competition of supplier number two. As competition
increases, supplier No. 2 will seek to improve its
performance. With the increase in the level of performance of
supplier number two, the demand for it will increase and the
competition of supplier number one will increase. As
competition increases, the level of performance of supplier
number one increases again. The reinforcing loop of the
model with four suppliers is shown in Figure 4.

23



INTERNATIONAL JOURNAL of ENGINEERING TECHNOLOGIES-UJET
Seraji, Mehrmanesh, Kasraee, Vol.7, No.2, 2021

Performance level in Supplier No. 1

The level of competition between
supplier No. 1 and others

Performance level in Supplier No.4 ©

The level of competition
between supplier No. 4
and others

Purchase request
from supplier No. 4

Purchase request 4
from supplier No. 1 .

Performance level in Supplier No. 2

The level of competition between

Purchase request from i
supplier No. 2 and others

supplier No. 2

e

Purchase request from
supplier No. 3

The level of competition between
supplier No. 3 and others

Performance level in Supplier No. 3

Fig. 4. The reinforcing loop in the model (with four suppliers)

Moreover, increasing the level of performance of suppliers
Note that increasing the demand for each supplier will affect
the competitiveness of other suppliers and their performance.
Moreover, increasing the level of performance of suppliers
will lead to more demand from the organization, which will
automatically increase the income of the supplier and will
lead to more profitability. By increasing profits, the company

will increase the quality of its product and the high quality of
the product will improve the performance of the supplier.
Figure 5 shows this part of the model.

24



INTERNATIONAL JOURNAL of ENGINEERING TECHNOLOGIES-UJET
Seraji, Mehrmanesh, Kasraee, Vol.7, No.2, 2021

+
Profit of /\
supplier No. 1 \

Supply cost of F’rodlLfct c*ualllty
supplier No. 1 supplier No.
* R
- +

Ability to reduce costs
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supplier No. 1
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by supplier No. 1

Purchase request from

supplier No. 1
wwvel in supplier No. 1

Fig. 5. The cause and effect loop that reinforces the supplier's profit

By improving product quality, the supplier will deliver  the supplier to perform better on its obligations to the
more reliable products to the applicant, which will enable organization and increase its performance by increasing its

credibility. This part of the model is shown in Figure 6.

— + b Product quality in

Profit of supplier No.1\ supplier No.1

Supply cost in
supplier No.1

. @ \

Ability to reduce costs
Income of in supplier No.1 Reliability of product +

supplier No.1 delivery in supplier No.1
Variety of production /

lines in supplier No.1

Innovation rate in
\'supp\ier No.1

Perfarmance of obligations

The price of the by supplier No.1

materials in supplier
No.1

Purchase request from
supplier No.1

Unce level in supplier No.

Fig. 6. Cause and effect loop related to supplier commitments
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As mentioned earlier, to simplify the cause-and-effect
model, the model is shown in different sections for a supplier.
In cases where the suppliers were similar in terms of the
factors under consideration , the other suppliers will act as
mentioned above However, it should be noted that the

proposed model of this research is intended to evaluate four
suppliers. Figure 7 shows an overview of the cause and effect
model.
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Fig. 7. Complete cause and effect diagram

3.4. Stock-Flow Diagram

In the previous section, the cause-and-effect model shows
the interdependencies and feedback processes in the supplier
evaluation system. However, due to the limitations of this
diagram, one of the most important of which is the inability to

display the state variable structure and flow of systems, this
section shows the relevant stock-flow diagram by introducing
the existing variables. The stock-flow diagram consists of
various elements, which are discussed below:
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Stock variable: Stock variables (also known as stock
level, inventory level, storage level, or reserve variables) are
variables that determine the state of a system and create an
information based on which decisions and actions are made.
These variables only change over time, and their value at any
given time depends on the value of this variable and other
variables in previous times. These variables are displayed as
rectangles. The value of each stock variable is equal to the
accumulation of inflow minus outflow. In general, its
mathematical concept is equal to:

Stock (t) = ft(inﬂow(t) — outflow(t)) + Stock(ty) @)
0

Flow variable: Such variables describe the rate of
accumulation within the system and reflect changes in stock
variables over time. These variables are flows that enter or
exit a stock variable. Therefore, the decision made in the form
of flow variables affects stock variables over time. Input
flows are represented by an arrow whose head is towards the

Table 2. Stock-flow variables and their types

stock variable and output flows are shown by an arrow whose
head is outward to the stock variable.

d(stock(t 2
(d—t()) = inflow(t) — outflow(t) @
Q Z P stock #’Q
inflow outflow

Fig. 8. Stock-Flow diagram

In this section, the relevant stock-flow charts are shown by
introducing the available variables. Table 2 shows the
variables and their types.

Table 2 shows that while the organization evaluates four
suppliers, the model has four stock variables and four flow
variables, and the other variables are auxiliary variables.
Figure 9 shows the corresponding diagram.

Row | Variable Type Row | Variable Type

1 The performance level of supplier 1 Stock 12 Request to purchase from supplier 4 Endogenous
2 The performance level of supplier 2 Stock 13 Competitiveness of supplier 1 with others Endogenous
3 The performance level of supplier 3 Stock 14 Competitiveness of supplier 2 with others Endogenous
4 The performance level of supplier 4 Stock 15 Competitiveness of supplier 3 with others Endogenous
5 Performance increase rate of supplier 1 Flow 16 Competitiveness of supplier 4 with others Endogenous
6 Performance increase rate of supplier 2 Flow 17 Material price of supplier 1 Exogenous
7 Performance increase rate of supplier 3 Flow 18 Material price of supplier 2 Exogenous
8 Performance increase rate of supplier 4 Flow 19 Material price of supplier 3 Exogenous
9 Request to purchase from supplier 1 Endogenous | 20 Material price of supplier 4 Exogenous
10 Request to purchase from supplier 2 Endogenous | 21 The income of supplier 1 Endogenous
11 Request to purchase from supplier 3 Endogenous | 22 The income of supplier 2 Endogenous
23 The income of supplier 3 Endogenous | 43 The supplying cost for supplier 3 Endogenous
24 The income of supplier 4 Endogenous | 44 The supplying cost for supplier 4 Endogenous
25 The profit of supplier 1 Endogenous | 45 Ability to reduce costs by supplier 1 Endogenous
26 The profit of supplier 2 Endogenous | 46 Ability to reduce costs by supplier 2 Endogenous
27 The profit of supplier 3 Endogenous | 47 Ability to reduce costs by supplier 3 Endogenous
28 The profit of supplier 4 Endogenous | 48 Ability to reduce costs by supplier 4 Endogenous
29 The material quality of supplier 1 Endogenous | 49 Level of innovation in supplier 1 Endogenous
30 The material quality of supplier 2 Endogenous | 50 Level of innovation in supplier 2 Endogenous
31 The material quality of supplier 3 Endogenous | 51 Level of innovation in supplier 3 Endogenous
32 The material quality of supplier 4 Endogenous | 52 Level of innovation in supplier 4 Endogenous
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33 Delivery reliability of supplier 1 Endogenous | 53 Business experience of supplier 1 Exogenous
34 Delivery reliability of supplier 2 Endogenous | 54 Business experience of supplier 2 Exogenous
35 Delivery reliability of supplier 3 Endogenous | 55 Business experience of supplier 3 Exogenous
36 Delivery reliability of supplier 4 Endogenous | 56 Business experience of supplier 4 Exogenous
37 The o.bllgatlons fulfiliment level by Endogenous | 57 The acceptance rate of risk in supplier 1 Exogenous
supplier 1
38 The o_bllgatlons fulfiliment level by Endogenous | 58 The acceptance rate of risk in supplier 2 Exogenous
supplier 2
igations fulfillment level . .
39 The o_bllgatlons ulfiliment fevel by Endogenous | 59 The acceptance rate of risk in supplier 3 Exogenous
supplier 3
40 The o.bllgatlons fulfiliment level by Endogenous | 60 The acceptance rate of risk in supplier 4 Exogenous
supplier 4
41 The supplying cost for supplier 1 Endogenous | 61 Documentation of Supplier 1 Exogenous
42 The supplying cost for supplier 2 Endogenous | 62 Documentation of Supplier 2 Exogenous
63 Documentation of Supplier 3 Exogenous | 68 Production line flexibility in supplier 4 Exogenous
64 Documentation of Supplier 4 Exogenous | 69 Business restrictions of supplier 1 Exogenous
65 Production line flexibility in supplier 1 Exogenous | 70 Business restrictions of supplier 2 Exogenous
66 Production line flexibility in supplier 2 Exogenous | 71 Business restrictions of supplier 3 Exogenous
67 Production line flexibility in supplier 3 Exogenous | 72 Business restrictions of supplier 4 Exogenous

//
Fultillmant of obligations 4/
oty /

%
incroase th"

=y
s E A
7T \ox

¥4
#

Fig. 9. Stock-Flow Diagram
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4.  Model Validation

In this study, after simulation, the validity of the proposed
model has been examined by several tests, the results of
which are given below.

4.1. Boundary Adequacy Test

This test examines that important concepts related to the
problem are considered within the model. In this study, the
proposed model and its key variables have been identified and
entered into the model based on literature review and expert
opinions. In answer to the question of whether the behavior of
the model shows a significant change after removing the
assumptions of the boundary, the results of the proposed
model were examined after removing parts of the model and
changing the boundary of the model. Figure 10 shows the
effect of deleting the "Purchase request"” variable.

"~ M/

0.70

0 6 12 18 24 30 36 42 48
Time (Month)

Level of supplier 1-Boundary Adequacy Test

Level of supplier 1- Current

> ? > > e » >

Fig. 10. Sensitivity analysis of the model to the purchase
request variable in supplier 1

The red line refers to the case where there is a purchase
request from supplier 1. In the blue line, this variable is
assumed to be deleted. As can be seen in the blue chart, if

there is no demand from the organization, as expected, the
supplier's level will not grow much because its revenue and
profit will decrease, and it will remain at the same level as
before. From the addition of the amount produced to the
amount of the initial inventory, it remains at the same level,
and due to the lack of demand, there will be no delivery to
other levels of the supply chain. This test can be performed
for other suppliers and other variables.

4.2. Structure Verification Test

The purpose of this test is to determine the compatibility
of the model structure with the descriptive knowledge related
to the system and to examine the rationality of the decision
rules in shaping the behavior of the variables and the correct
structure of the model equations. Since in this study, the
model equations are written in Vensim software, the
correctness of the model equation structure was confirmed by
the software (Figure 11).

5. Analysis and Conclusion

Considering that the supplier selection is one of the
important factors of profitability and survival of an
organization, it is very important to choose a supplier that can
sustain its status for a long time. on the other hand, how the
suppliers behave and how they behave in front of other
competitors, we have simulated and simulated a dynamic
system model in the Vensim software to make a clear
understanding of the behavior of suppliers and how each
supplier behaves as it takes into account all the different
aspects related to it, without affecting the other suppliers. The
model structure is designed so that competition among the
suppliers is considered so that if any of the suppliers face the
risk they may start to change their performance and improve
their performance. The systematic approach related to this
study presents the evaluation results by considering the
dynamic behavior of parameters and suppliers.
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After examining the criteria for selecting and evaluating
suppliers and modeling their quantitative and qualitative
behaviors through system dynamics, the validity of the model
was tested in different ways. The aim was to show from the
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changes are made to each of the indicators. To this purpose,
the scores of each indicator were recorded separately for each
of the suppliers at the end of the two 12-month periods, and
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Fig. 11. Approval of model structure

output of the tests how much confidence the supphers could
have in predicting the future performance level of the
suppliers. Suppliers were selected and evaluated based on the
most important criteria extracted from the survey with a
questionnaire and interviews with experts, which were often
general criteria.

However, further efforts were made to take into account
the competitive behaviors of suppliers and to use the system
dynamics approach to simultaneously identify and prioritize
each of them. Besides, proper decisions can be made if

evaluation system, their pertormance was simulated for later
periods.

Figure 12 shows the results of this simulation. It should be
noted that the performance of each supplier has been
evaluated on a scale of zero to one.
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Fig. 12. Performance level of suppliers

As can be seen from Figure 12, the level of performance
of supplier 2 is better than others. However, soon after that,
the downtrend began, and it seems that the selection of this
supplier is acceptable only in a short period. For supplier 4,
although initially, its performance is not significant compared
to supplier 2's performance, after a while it performs became
better than other competitors in the medium term. To select a
supplier in a long-term period, the supplier 3 first follows a
growing performance to the extent that at the end of 48
months, its performance is better than other suppliers.

Obviously, if the organization's goals are set in such a way
that it can select suppliers in combination, it is possible to
propose a combination of suppliers 2, 3, and 4, respectively,
2-4-3. In this way, at the beginning of the work, priority
should be given to the selection of supplier 2, and then the
suppliers 4 and 3 should be used, respectively.

According to the findings and limitations of the present
study, suggestions and orientations of research including:
doing research for other sectors and organizations operating in
those sectors to increase the capability of generalization and
key results, in consideration of the political and economic
factors governing the Razi institute, review further measures
in future studies.
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