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 In this study, it is attempted to identify and rank the effective factors on supplier 

selection and study their mutual effect. The present study is applied in terms of the 

objectives and it is descriptive _longitudinal based on the data collection and analysis 
method. Considering the point that the problem of identification and selection of 

suppliers has been of great importance in success and efficiency of supply and purchase 

process, and because of the lack of research in this regard, it is decided to identify and 
rank the effective factors on supplier selection with MCDM approach. And after 

collecting the primary and secondary data of the research for measuring, employing the 

multi criterion decision making techniques and DEMATEL, first the indexes are ranked 
and then the mutual effect of each factor is measured. As a result, the customers' 

satisfaction index was identified as the most important index in the process of selecting 

the supplier. After that, there are quality factor, problem solving attempt, services, 
accepting processes, and support in engineering and technical activities respectively.  

Keywords: supply chain, supply chain management, providers in supply chain, group 
decision making, DEMATEL technique 
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INTRODUCTION 

 

In international competitions, customers' demands on quality and quick services have created a lot of 

pressures which haven't existed before. As a result, companies could not do everything by themselves. In today 

competitive market, economic and production agencies, in addition to paying attention to the organization and 

inside resources, must consider managing processes, supervising resources and other related factors outside the 

organization. In fact the reason is providing an advantage or competitive advantages seeking bigger share of the 

market. Based on this, activities like planning supply and demand, material preparation, production and 

planning the products and services, maintenance of merchandise, inventory control, distribution, delivery and 

servicing the customers which all used to be done at the firm level, have been transformed to supply chain level.  

Since reliable suppliers make producers able to improve the quality of merchandise and reduce the cost of 

inventory, it is understandable that producers increasingly worry about selecting the appropriate supplier and it 

is clear that selecting an appropriate supplier and effective management of relationships with the supplier, is a 

key factor in competitive ability of the companies. In order to pave the way for this philosophy, so much 

attention must be paid to appropriate selection of the supplier in the supply chain and the decision makers must 

employ reliable methods and techniques.  

 

State of the problem:  

Selecting the piece maker is one of the most important and fundamental factors in today's competitive 

market, it is an element which should be defined, established and managed carefully in order for the companies 

to be able to gain appropriate profits, relying on appropriate suppliers. Nevertheless, most of the companies 

neglect this issue and without adequate marketing research, choose their suppliers, not paying enough attention 

to the point that efficient suppliers provides in time delivery, meets the customers' needs and causes customers 

satisfaction and increase in market share and will ultimately bring more profits for the producers. The results of 

the basic studies indicate that main problem in this regard for most of the producers especially in machinery 

industry are lack of an appropriate mathematical model for categorizing and ranking the suppliers, a model 
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which indicate the key factors in determining appropriate suppliers. Based on the literature review and 

considering the point that most of the international studies in this field focus on Fuzzy approach, it is decided to 

employ MCDM models (no fuzzy) for ranking the suppliers and DEMATEL technique for studying their mutual 

effect in the present study to reach the final objective of providing an appropriate pattern for categorizing the 

suppliers. 

 

Importance of the study: 

One of the most critical issues which have been proposed in literature of management in the last two 

decades is the problem of managing the supply chain. The reason for proposing such an issue is the increasing 

competitiveness among the organizations and their attempts for survival which is the result of communication 

growth and development in communication technology. Organizations seek their survival in meeting the 

customers' needs. Customers' needs and interests may include price reduction, in time delivery, appropriate 

quality and etc. Effective management of the supply chain is an approach based on which satisfying these needs 

is done not only by units presenting services to the customers but also by other suppliers. Considering the fact 

that trustable suppliers make producers able to improve the quality of the merchandise and reduce the cost of the 

inventory, it is understandable to recognize appropriate selection of suppliers and effective management of their 

relationships is a key factor in increasing competitiveness among companies. In order to pave the way for this 

philosophy, so much attention must be paid to appropriate selection of the supplier in the supply chain and 

decision makers must employ reliable methods and techniques in selecting the appropriate supplier.  

 

Literature review:  

In today competitive market, without enjoying appropriate suppliers, it is impossible to produce a high 

quality product with low cost. With the emergence of JIT and the companies tendency toward this kind of 

production, choosing a strategic supplier has turned into a critical aspect. Companies are gradually transferring 

their activities to suppliers in order to be able to concentrate on their main activities. And this has established a 

special position for the suppliers in the supply chain. There have been a lot of researches between the years 2000 

and 2010. Each of these studies, considering the time of the research and attitude of the authors have mentioned 

different criterion for evaluating suppliers performance. In evaluating and selection of suppliers a variety of 

factors have been presented by different authors. In a basic study done by Dixon, in this regard, 23 separate 

criterions are presented for selecting suppliers. These criterions are: quality, delivery time, performance 

background, guaranteed planning, capacity and production equipment, price, technical ability, financial 

situation, method acceptance, communication system, reputation and industrial position, business tendency, 

management and organization, operation control, approaches, influence degree, packaging ability and capability, 

job experience, geographical situation, business history, educational programs and mutual agreement.  

The criteria presented by Elram for appropriate selection of suppliers attempt to reach strategic members. 

These criterions are presented in the following tables: 

 
Table 1.1: presented by Elram 

Sub-criterion  Criterion  

Economical -  stability financial  Financial 

Feeling of trust to supplier  
Behavior management and organization over view appropriate strategy 

CEO capability to adjust with the situation 
Adjusting the performance level between supplier and customer 

Management structure related to supplier company  

Strategy and organizational culture 

Level of allocation for facilities and employing capabilities  

Allocating structural capacities in future designing capability of supplier , speed of 
development  

Subjects related  to technology 

Trustable background of supplier , business reference as a favorite base for customers .  Other factors 

 

meen has emphasized on other on other criteria in his research present in a table as follows : 

 
Table 2.1: presented by Elram 

Sub-criterion  Criterion 

Payment method , fine costs  Financial 

Distinction of quality teams , Quality control  Quality guarantee 

Policy stability , Staff derails and workers  in formation , the possibility of legal blocking  Predicted risks  

In time delivery , technical help Servicing performance  

Financial stability , possibility of discussion between the  two sides  Relationship between supplier - customer 

Cultural similarity , moral framework , capacity of  electronic transaction of data  
Barriers related to culture and 

communications  

Convections and transit commitments , the number of transactions Business  limitations  
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Methodology of the research:  

Present study is applied considering the objective of the research and in terms of subject features is 

descriptive. It is also longitudinal considering the data collection time and it is field research considering the 

data collection methods. Data collection method was questionnaire. Based on this, first concepts and the related 

literature in the field of managing the supply chain were studied and analyzed and in the next chapter managing 

the suppliers is glanced and finally in the third chapter after identifying the effective factors on selecting the 

suppliers through multi criterion decision making techniques, indexes are ranked and mutual effect of the factors 

are evaluated.  

Evidence on reliability, validity and accuracy of the research instruments In this study, along with 

employing an appropriate questionnaire, it is attempted to minimize any obscurity by using familiar words and 

defining expressions and observe conceptual validity by establishing a unified conceptual impression. About the 

accuracy of the distributed questionnaires, two industry experts were asked to answer the questions of the 

questionnaire in two different times with the time interval of one month. After studying and analyzing the 

primary and secondary answers, no significant difference was observed.  

 

Reliability of the questionnaire:  

In the first questionnaire, i. e the questionnaire for identifying indexes, this index was calculated using 

SPSS software and Cronbach a test. The results of the study indicated that the calculated Cronbach a is 

0.825.Therfore the reliability of the questionnaire is good.  

 

Data analysis method:  

After collecting the primary and secondary data, the research begins to rank the indexes using multi 

criterion techniques and then employing DEMATEL technique, studies the intensity of their mutual effect. 

MATLAB software was used for solving DEMATEL technique and for extracting the final matrix in group 

decision making and combining the expert ideas in extracting special diagrams, Excel software was used.  

 

Evaluation of the factors using DEMANTL technique: 

one of the main questions in this study, is studying the effect of effective factors on selecting the supplier 

(piece maker in car industry). In order to reach the answer for this question, the author has selected Dematel 

technique to study the mutual effect of the factors. One of the advantages of DEMANTEL technique over other 

methods of decision making based on pair comparisons is the acceptance of relationship feedbacks. This means 

that in the resulting hierarchical structure, each element could influence all other elements at its own level or be 

influenced by them. In other words, elements in the system could be not independent of each other. It is also 

important that the importance and final weight of each factor in this system, is determined not only by mere high 

level or low level factors but also by all the factors in the system or in other words the whole model. Among 

other advantages of this method over other methods, there are acceptance of transferable relations and the ability 

to display all possible feedbacks. In this study, in order to reach the answer for the research question, 

DEMANTL technique was employed based on the following steps: 

First step) extracting effective factors: In the first step, employing methods like asking the ideas of experts, 

studying available literature and..., it is necessary to prepare a list of available factors which are effective on the 

subject under study. Based on the studies of the author, the following factors are identified as effective in the 

process of selecting the supplier: 1.customer's satisfaction 2. commitment 3.quality 4.price 5.delivery time 

6.attempt to solve the problem 7.services 8.accepting the processes9.support in engineering and technical 

activities 10.packaging capability Second step) paired comparison matrix: based on the extracted factors in the 

first step, a poll matrix is prepared in a way that the rows and columns of this matrix are filled with the factors 

of the study. Also, the primary matrix, based on the questionnaire (attachments), was delivered to experts and 

they were asked to insert the effect intensity of row factor A on column factors in a numerical order between 1 

to 4 in the related squares, through paired comparison of each of the row factors of the matrix (e.g.A) with each 

of the column factors of the matrix (e.g.A,B,C,D). These numbers imply that :(0) means no effect of factor A on 

factor B,(1) means small effect of factor A on factor B,(2) means factor A is effective on factor B,(3) means 

factor A has a pretty high effect on factor B,(4) means factor A has a high effect on factor B.Step 3)vote of 

majority :matrixes resulted from step 2 are gathered and the relationship between the two factors is decided by 

the vote of the majority of the experts in a way that if more than half of the expert group had voted on zero 

effect of row factor A on column factor B, the neutral condition of row factor A on column factor B is 

confirmed and by the same token, the score more than zero in a square of matrix, conveys the direct effect of 

row factor A on column factor B. 
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Table 3-1: (MODE)final matrix 

 0 0 0 1 0 0 0 1 3 

0  1 0 0 1 1 0 1 0 

0 1  0 0 1 0 2 1 1 

0 0 0  2 0 1 1 1 1 

1 0 0 0  0 1 2 2 3 

0 1 1 0 0  0 2 1 2 

0 1 0 1 0 0  0 2 3 

0 0 0 0 0 0 0  2 3 

1 0 0 1 0 0 0 0  3 

0 0 0 0 0 0 0 0 0  

 

Step 4: median of the Scores: the median of the given scores by the experts to the direct relationship of the 

effect of row factor A on column factor B for each of the relationships confirmed in the previous step, was 

determined.  

 

 1.5 0 0 1 0 0.5 0.5 1 2.5 

1  1 0 1 1 1.5 1 1 2 

0 1.5  1 1.5 1 0.5 1 1 1.5 

0.5 0 1  2 1.5 1 1 1 1.5 

1 1 1.5 0.5  0.5 1 2 2 3 

0.5 1 1 1 1  0 1.5 1 2 

1 1 1 1 1 0  0 1.5 3 

0.5 0.5 0.5 0.5 2 0 0  2 3 

1 0.5 0.5 0.5 0.5 0.5 0.5 1  3 

0.5 0 0.5 0.5 0.5 1 1 1 1.5  

 

Step 5: Establishing matrix X: Considering the steps 3 and 4,"matrix X"which shows the intensity of the 

dominant effect on the present direct relationships in the system was established. The elements of this matrix 

enjoy the non-confirmed direct relationships, zero value (step 3) and confirmed direct relationships, median of 

the given scores (step 4). 

 
Table 4-1: matrix X  

 0 0 0 1 0 0 0 1 2.5 

0  1 0 0 1 1.5 0 1 0 

0 1.5  0 0 1 0 1 1 1.5 

0 0 0  2 0 1 1 1 1.5 

1 0 0 0  0 1 2 2 3 

0 1 1 0 0  0 1.5 1 2 

0 1 0 1 0 0  0 2 3 

0 0 0 0 0 0 0  2 3 

1 0 0 0.5 0 0 0 0  3 

0 0 0 0 0 0 0 0 0  

 

Step 6: Establishing matrix M)"matrix X"  multiplied by inverse maximum value: here, the row sums 

resulted from adding row elements are multiplied with each other to establish matrix M which indicates the 

dominant partial effect on direct relationships present in the system. (My=I*X). 

 
Table 5-1: Matrix M  

 0 0 0 0.11111 0 0 0 0.11111 0.27778 

0  0.11111 0 0 0.11111 0.16667 0 0.11111 0 

0 0.16667  0 0 0.11111 0 0.11111 0.11111 0.16667 

0 0 0  0.22222 0 0.11111 0.11111 0.11111 0.16667 

0.11111 0 0 0  0 0.11111 0.22222 0.22222 0.33333 

0 0.11111 0.11111 0 0  0 0.16667 0.11111 0.22222 

0 0.11111 0 0.11111 0 0  0 0.22222 0.33333 

0 0 0 0 0 0 0  0.22222 0.33333 

0.11111 0 0 0.05556 0 0 0 0  0.33333 

0 0 0 0 0 0 0 0 0  

 

Step seven:Establishing matrix S :"matrix S "which indicates the intensity of dominant partial effect on 

direct and indirect relationships, is established employing S=M/1-M  
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Table 6-1: ATRIXS  

 0 0 0 0.125 0 0 0 0.125 0.38462 

0  0.125 0 0 0.125 0.2 0 0.125 0 

0 0.2  0 0 0.125 0 0.125 0.125 0.2 

0 0 0  0.28571 0 0.125 0.125 0.125 0.2 

0.125 0 0 0  0 0.125 0.28571 0.28571 0.5 

0 0.125 0.125 0 0  0 0.2 0.125 0.28571 

0 0.125 0 0.125 0 0  0 0.28571 0.5 

0 0 0 0 0 0 0  0.28571 0.5 

0.125 0 0 0.05882 0 0 0 0  0.5 

0 0 0 0 0 0 0 0 0  

 

Step eight: calculations and the resulted Findings: In matrix S,the row sum of elements (R) and the column 

sum of elements (J),the sum of (R+J) and the difference (R-J) were calculated. The sum (R+J) indicates the 

importance feature (weight) for each of the components. (R) Value indicates the amount of the effect each 

element has on other elements and the corresponding (J) value shows how much that element is influenced by 

other elements. Therefore (R+J) indicates the sum for the amount each element has effect or is influenced by 

other elements. In other words, the element with the highest value enjoys the highest interaction with other 

elements. Also, the final value for each element influencing other elements is determined by the difference (R-J) 

in a way that: factor is an absolute influencer R>J and factor is an absolute receptor R<J  

 
Table 7-1: results 

R-J 

++++++ 
R+J J R Indexes  

-2.435714286 3.704945055 3.07032967 0.634615385 Customers satisfaction  

-0.907142857 2.057142857 1.482142857 0.575 Commitment 

0.039285714 1.510714286 0.735714286 0.775 Quality 

0.410714286 1.310714286 0.45 0.860714286 price 

1.071428571 1.571428571 0.25 1.321428571 Delivery time 

0.45 1.271428571 0.410714286 0.860714286 Attempt to solve the processes 

0.851890756 1.219537815 0.183823529 1.035714286 services 

0.535714286 1.035714286 0.25 0.785714286 Acceptance of processes 

0.233823529 1.133823529 0.45 0.683823529 Support in technical and engineering  activities  

-0.25 0.25 0.25 0 Packaging capability  

 

Step Nine: determining the hierarchy) the order of influence for the given elements of a problem on other 

elements or the order of being influenced definitely determines the possible structure of the hierarchy for the 

selected elements in improving or solving the problem. Therefore, in order to reach to the possible structure, 

employing direct and indirect relationships, the order of elements in the following matrix is studied in terms of 

influencing or being influenced: 

 
Table 8-1: the order of location for elements chierarchy 

Based on R-J 
The order of 
location for 

elements 

Based on R-

J 

The order of 
location for 

elements 

Based on R-

J 

The order of 
location for 

elements 

Based on R-

J 

The order of 
location for 

elements 

1.071428571 5 3.704945055 1 3.07032967 1 1.321428571 5 

0.851890756 7 2.057142857 2 1.48214285 2 1.035714286 7 

0.535714286 8 1.571428571 5 0.735714286 3 0.860714286 4 

0.45 6 1.510714286 3 0.45 4 0.860714286 6 

0.410714286 4 1.310714286 4 0.45 9 0.785714286 8 

0.233823529 9 1.271428571 6 0.41071428 6 0.775 3 

0.039285714 3 0.25 10 0.25 5 0.683823529 9 

-0.25 10 1.219537815 7 0.25 8 0.634615385 1 

-0.907142857 2 1.133823529 9 0.25 10 0.575 2 

-2.435714286 1 1.035714286 8 0.18382352 7 0 10 

 

The resulted findings based on the priority factors: ranking the effective factors on selecting the piece 

maker in car industry is as follows: 1. Customers satisfaction 2.commitment 3.quality 4.price 5.delivery time 

6.attempt to solve the problems 7.services 8.accepting the processes9.support in engineering and technical 

activities 10. Packing capability  

 

Findings of DEMANTL technique:  

About the second objective of the research that is, assessing among the factors Dematel technique was 

selected and along with paired comparison, direct influence of the elements of each row on each is measured. 

One of the most important advantages of this method over other similar methods in group decision making, is 

that this technique accepts feedback and non-transferring relationship. Sensitivity analysis based on the degree 
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of influence or being influenced of the decision making indexes :according to the following table, it is observed 

that if the priority in decision making is the degree of influence of the indexes of each other, then considering 

the corresponding scores given for each factor in column (R), delivery time is placed in the first priority, 

services in second priority, price in the third, attempt for problem solving in the fourth, and accepting the 

processes, quality, supporting in engineering and technical activities, customers satisfaction and commitment in 

the following priority respectively. Index of packing capability is placed in the last priority. 

 
Table 9-1: The order of location for influencing and being  influenced quality in decision making 

Based on the maximum sum of 
column 

The order of location for 
elements 

Based on the 
maximum 

The order of location for 
elements 

3.07032967 1 1.321428571 5 

1.482142857 2 1.035714286 7 

0.735714286 3 0.860714286 4 

0.45 4 0.860714286 6 

0.45 9 0.785714286 8 

0.410714286 6 0.775 3 

0.25 5 0.683823529 9 

0.25 8 0.634615385 1 

0.25 10 0.575 2 

0.183823529 7 0 10 

 

Sensitivity and analysis based on the final hierarchy: Studying the degree of influence of the effective 

factors on selecting the piece maker (in car industry) on each other, is another question which should be 

addressed in present study the following table indicates the sum (R+J) and difference (R-J).weight (importance) 

of each index in selecting the supplier is determined based on the value (R+J)and (R-J)indicates the net degree 

of influencing of each indexes. Therefore, the more positive the index (R-J)is, that factor is more effective on all 

other factors and the more negative this value is, the more influencing that factor is. It is clear that the reason is 

the difference between value (R)the intensity of influencing and value (J)the degree of being influenced, which 

its absolute influence of that factor is determined depending on the degree of superiority of (R) over (J)  and 

vice versa. In this section based on the data resulting from executing Dematel steps and the values 

(R),(J),(R+J),(R -J) and based on matrix X, indexes for deciding the piece maker in car industry which have 

been ranked according to weight importance given by experts and the net degree of influencing are evaluated.  

 
Table10-1: the order of influence and inter-relation  

Based R+J The order of location for elements Based R+J The order of location for elements 

1.071428571 5 3.704945055 1 

0.851890756 7 2.057142857 2 

0.535714286 8 1.571428571 5 

0.45 6 1.510714286 3 

0.410714286 4 1.310714286 4 

0.233823529 9 1.271428571 6 

0.039285714 3 0.25 10 

-0.25 10 1.219537815 7 

-0.907142857 2 1.133823529 9 

-2.435714286 1 1.035714286 8 

 

Therefore, (R+J) indicates the sum of influencing and being influenced of the given element. In other 

words, the element which has the highest value of (R+J) enjoys the highest interaction with other elements.  

 

Conclusion:  

In this research, the index of customers satisfaction with the score 3.704945055 enjoys the highest 

interaction with other indexes. Also, the index of accepting the processes, with the score 1.035714286 has the 

least interaction with other indexes. The final value (solely) influencing of each factor on the sum of other 

factors, is also resulted from (R-J). According to the above relationship, the indexes of delivery time, attempts to 

solve the problem, price, supporting in engineering and technical activities, are all absolutely influencing in the 

process of selecting the piece maker in car industry. By the same token, packaging capability, commitment and 

customers' satisfaction are absolutely the indexes being influenced by other elements in the process of selecting 

the piece maker. 

 

Further research:  

1) In evaluating the suppliers, the results of this study including indexes and their priority should be taken 

into account in the assessment process.  

2) In identification and selection of suppliers, in addition to the priority of the indexes, intensity of the 

effect and being influenced should definitely be taken into account for each of the indexes.  
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3) evaluation periods of suppliers is annual in the company under study, therefore it is suggested to supply 

and purchase unit to moderate evaluation periods in to six months to be able to improve and evaluate suppliers 

employing an organized planning and appropriate factors in evaluating process.  
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