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 The current study aims to identify and rank the evaluation criteria and suppliers’ 
selection in the chain of supplying drilling items contracted by the office of operations 

and procurement of commodity in the South Oil Company. For this purpose, by 

surveying the literature, a list of important criteria was developed and by conducting 

interviews with the experts and filling out some questionnaires, the evaluation and 

selection criteria were identified and were classified into six overall areas. Then, by 

conducting census and using the paired comparisons, the field’s executive opinions 
were acquired. We then ranked and weighted the criteria by using the fuzzy analytic 

hierarchy process.  Based on our findings, from the view points of the field executives,  

the general field of quality and the area of IT gained the first priority with the relative 
weight of 0.316 and the last priority with the weight of 0.048 respectively. Among the 

identified sub-criterions, the qualified criterion of the percentage of returned items with 

the weight of 0.109, the sale price with the final weight of 0.089 and preservation of 
quality standards of customer with the weight of 0.08 have acquired first to third ranks. 

The two sub-criterions of utilization of the appropriate Internet service with the final 

weight of 0.004 and having the appropriate website with the weight of 0.003 had the 
lowest priority. In the last part, the chemical suppliers of drilling items were identified 

and weighted based on these criteria and were evaluated by the decision makers by 

using fuzzy approach of TOPSIS in order to examine the implementation capability of 
presented framework. 

 

 
© 2014 AENSI Publisher All rights reserved. 
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INTRODUCTION 

 

 In the current status of business, most companies tend to focus on their central capabilities and out-source 

other types of activities. Out-sourcing has some consequences for the organizations, which the most important 

one is reduction in observation and control on the transferred activities and decrease in flexibility, despite of its 

various advantages for the organizations, including the possibility of focusing on central capabilities and 

achieving to the best work approach, controlling the costs, minimizing and facilitating the management process. 

On the other hand, by increasing the out-sourcing, the quality, variety and the price or the services which the 

companies give to the customers, depends on the performance of each of the members of the chain; the 

competition exists between the companies instead of suppliers’ chains. The companies should have the ability to 

respond to the various demands of customers quickly and with high quality, therefore the decisions in the supply 

management chain can be regarded as one of the influential strategies in the business world. Furthermore, the 

increasing progress of concepts such as JIT and TQM result in more attention towards decision about the 

appropriate partners in the chain of supplying, especially suppliers’ selection in the past few years. 

 Manufacturers should have good quality materials and reasonable prices in order to respond adequately to 

the customers’ demands and to preserve and.or increase the competition ability. However, not every 

manufacturer is able to respond to these demands. Hence, some mechanisms must be applied in order to 

evaluate the suppliers. These mechanisms should consider various aspects and provide the managers’ partial 

views related to the issue of suppliers’ evaluation.  

 On the other hand, changing the potential of supplying chains, more complications appeared in the 

evaluation and selection of suppliers. The traditional criteria seem to be inefficient for the process of evaluation 

and selection and adequate criteria consistent with the modern form of supplying chain must be identified and 

applied.  
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 Regarding the chain of supplying drilling items and the emphasis of Oil Company and the requirements this 

company assigned to the manufacturers and the suppliers of drilling items, evaluation criteria and the selection 

of suppliers have gained momentum in Iran. Therefore, the members of this chain should be capable enough in 

the area of technical and qualifications. The question raised here is that what the criteria of evaluation selection 

measurements of suppliers in the chain of supplying drilling items in the South Oil Company are. What are their 

priorities and the relative importance of each of them? What is the appropriate framework for the evaluation and 

selection of suppliers in the supplying chain?     

          
1. Methodology: 

1.1. Identification of evaluation criteria of suppliers: 

 Identification of evaluation and selection criteria of suppliers in the chain of supplying drilling items has 

gained importance in this study. Therefore, in order to identify these criteria in the companies contracted with 

the South Oil Company, a list of effective criteria on the evaluation and selection of suppliers, which had high 

frequency in the conducted studies, was made. The list was given to the experts of the field of study. By 

conducting interviews and filling out the first questionnaire, we acquired the opinion of 14 numbers of the 

companies’ managers and the experts about the addition, deletion, or even integration of the obtained criteria. 

As regards with the findings of this questionnaire and the answer the participants gave to the interview 

questions, the most important criteria were identified and classified based on the general areas.  

 

1.2. Designing the hierarchical structure: 

 Considering the selection of AHP fuzzy approach of weighting and ranking the identified criteria, the 

hierarchical structure should be designed. Therefore, the identified criteria were categorized into six main areas 

including: price.cost, quality, ordering and delivery, services, IT and management and organization. Figure 1 

illustrates these six areas regardless of their sub-criterions. 

 

 
 

Fig. 1: The hierarchical structure of suppliers’ evaluation. 

 

1.3. Identification of suppliers’ evaluation criteria in the chain of supplying drilling items: 

 In order to identify the suppliers’ evaluation criteria in the chain of supplying drilling items, i.e. the drilling 

items’ manufacturers contracted with the South Oil Company, a list of criteria influencing on the evaluation and 

selection of suppliers, which had the highest frequency in the conducted studies, was made and classified into 

six general areas. The obtained list was given to a number of experts in the field of study. Conducting interviews 

and filling out the questionnaire 1, we received the opinion of 14 managers of the area of study about addition, 

deletion or.and integration of the criteria. Regarding the results obtained, the most important criteria were 

categorized in the six areas of price.cost, quality, ordering and delivering, services, IT and management and 

organization. The results of this classification is shown in the following table:  

 

2.4. Acquiring the relative and final weights of criteria and sub-criteria: 

 A series of separate paired-comparison questionnaires and the fuzzy AHP approach were applied in order to 

acquire the main criteria and their sub-criteria weights. The questionnaires were distributed among the members 

of decision team in the number of 11 companies manufacturing the drilling items contracted with the South Oil 

Company. The final weight of sub-criteria are measured by using the mean of sub-criteria’ weighted average 

and the relative weight of main criteria. In the next step, based on the obtained weights, the final ranking of 
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measured criteria and their sub-criteria and the selection of suppliers in the chain of supplying the drilling items 

will be presented.  

 
Table 1: Identified criteria of evaluation in the chain of supplying. 

Sub-criterions Main criteria 

1.1. The sale price 

1.2. Transportation cost 
1.3. Payment and the amount of pre-paid 

1.4. Presenting the price analysis based on the parameters constitutive of final cost 

1. The area of price.cost 

 

2.1. Quality control during production and before     delivery 

2.2. Existence of quality assurance systems (standards and software backup) 
2.3. Percentage of returned and defective pieces 

2.4. Quality certificates 

2.5. Preserving the customers’ quality standards 

2. The area of quality 

3.1. On-time delivery percentage 

3.2. Ordering facility 

3.3. Flexibility in the ordering rate 
3.4. Possibility of sending shipment in specific situations 

3.5. Considering the standard packing and transportation 

3. The area of ordering 

and delivery 

4.1. Providing the services and after sales services 

4.2. The policy of products’ guarantee 

4.3. Facility in communication with the supplier 

4.4. Answering and customer-oriented behaviors 

4. The area of providing 

services 

5.1. Using the appropriate Internet service 
5.2. Having the suitable website 

5.3. Applying the network security software 

5.4. The ability to process and transfer the information (electrical transformation of data) 
5.5. The percentage of data transferring with the members in the chain of supplying electronically 

5.6. Capability of managers and staffs in the area of IT 

5. The area of IT 

6.1. The condition and financial stability 
6.2. The volume of company’s contracts 

6.3. Technical ability and research and development 

6.4. Hardware ability and the production capacity 
6.5.  Credit and work experience 

6.6. The possibility of having long-term relations 

6. The area of management 
and organization 

  
2.5. The fuzzy approach applied in this study: 

 As stated by many researchers  measuring and selecting the suppliers in the chain of supplying is a decision 

approach with many criteria. Involving the qualitative and quantitative factors such as price, quality, the level of 

servicing add to the complexity of decision about the measuring and selecting the suppliers. Therefore, it is of 

great importance to apply efficient decision-making techniques. The hierarchical analysis process (AHP) is one 

comprehensive designed system in the multi-criteria decisions. Being invented by Thomas L. Saati, this 

technique is based on the paired comparisons which facilitates the decision process. In this approach, there is the 

possibility to formulate the problem in a hierarchical form and the decision maker can produce Hierarchy 

Decision Tree by considering the decision’ criteria and choices. In the zero level of this tree is the goal, the 

decision criteria in the first level and the decision choices in the third level. Moreover, there is the possibility to 

consider the different qualitative and quantitative criteria. Another advantage of this approach, which has been 

regarded as one of the outstanding advantage of this approach, is that it shows the compatibility level of 

decision. Despite these advantages, though, the approach has some disadvantages. One the main important 

disadvantages of this approach is that, although AHP is based on the paired comparison and subjective judgment 

of decision makers, it cannot consider the uncertainty in the linguistic and subjective variables. Decision making 

in uncertain situation and selecting of the available choices encounter with difficulties and complexities. The 

fuzzy theories is one the appropriate ways in these kinds of situations because it has the ability to deal with the 

uncertainty. For this purpose, the AHP technique with the fuzzy approach was applied. In the AHP approach, an 

independent paired comparison is done for n-criteria n(n-2).2 in order to obtain the weight of each criteria with 

the priority rates which are equal to the qualitative values between 1 and 9. Decision makers can use oral 

decisions (linguistic variables) in these comparisons in a way that in the comparison between the two elements 

of I with j, decision maker select the priority of I over j among one of the conditions mentioned in the 1-3 table. 

The logic behind AHP algorithm mixes the matrixes obtained from the paired comparisons with each other 

which results in optimum decision. Different criteria are used in order to apply the hierarchical analysis. In this 

study, the obtained data from the questionnaire number 2 and 3 are changed to a fuzzy and triangular number. 

 There are a number of techniques used in the obtaining the weights of choices of the paired comparison 

matrix when the certain numbers are used in the measuring. But when the fuzzy numbers are used in the 

measurement, the approaches which are based on the fuzzy logic should be applied. There are lots of applicable 

approaches in the process of hierarchical fuzzy analysis. In the current study, we applied the developmental 
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analysis (EA) presented by Da-Yong Chang (1996) in order to determine the relative weights of main criteria 

and their sub-criteria and also determining the final weights of  the identified criteria and their rankings.  

 
Table 2: The equivalent fuzzy numbers of Chrisp in the Saati approach. 

 

The types of priorities (linguistic variables) 

The equivalent Chrisp numbers 

 

The equivalent triangulated fuzzy 

numbers 

Extremely Preferred 9 (9, 9, 9) 

Very Strongly Preferred 7 (6, 7, 8) 

Strongly Preferred 5 (4, 5, 6) 

Moderately Preferred 3 (2, 3, 4) 

Equally Preferred 1 (1, 1, 1) 

The preference between the above distances 

 

2, 4, 6, 8 (1,2,3) 

(3,4,5) 
(5,6,7) 

(7,8,9) 

 

2.6. Measuring the relative weights of main-criteria: 

 The results obtained from the measurement of questionnaire number 2 which results in determining the 

relative weight of each one of the six criteria are presented in the Table 3 and Figure 2. As it is illustrated in the 

table, the criteria of “quality” with the relative weight of 0.316 gained the highest priority. After that, the criteria 

of price.cost and ordering and delivering with the weights of 0.258 and 0.222 are in the second and third place, 

respectively. The rate of incompatibility of comparisons is %1 in this section and since this value is lower than 

0.1, the compatibility of questionnaire number 2 is in an accepted level.  

 
Table 3: The relative weights of main criteria. 

Relative weights Main criteria No 
0.258 The area of price.cost 1 
0.316 The area of quality 2 
0.222 The area of ordering and delivering 3 
0.077 The area of servicing 4 
0.048 The area of IT 5 
0.078 The area of management and organization 6 

 

 
 

Fig. 2: Ranking the main criteria based on the relative weight. 

 

2.7. Measuring the relative weights of sub-criteria: 

 Questionnaire 3 was used in order to measure the relative weights of identified sub-criteria. We applied the 

AHP fuzzy approach and the analytical-developmental techniques of Chuang in order to analyze the data 

obtained from the questionnaire number 3. The way we analyzed the data in this section is similar to the 

measuring the relative weights of main criteria explained above. What follows is the results obtained from the 

analysis of data and the relative weights of sub-criteria in each of the six main areas.  

 

2.7.1. Measuring the relative weights of  “price.cost” sub-criteria: 

 In this section, the four sub-criteria of the area of price.cost are compared with each other in order to obtain 

the relative weights of each of them. As shown in the following table, the “sale price” with the relative weight of 

0.384 gained the highest weights. The sub-criteria of “payment and the amount of pre-paid”, “presenting the 

price analysis based on the parameters constitutive of final cost” and the “transportation cost” with the relative 

weights of 0.308, 0.154 and 0.154 are put in the next places. Figure 3 shows the priority of the sub-criteria in 

this area. The incompatibility rate of two-by-two comparisons in the questionnaire is 4 percent.   
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Table 4: The relative weights of sub-criteria in the area of price.cost. 

Relative weight The sub-criteria in the area of price.cost No 

0.384 The sale price 1 

0.154 Transportation cost 2 

0.308 Payment and the amount of pre-paid 3 

0.154 Presenting the price analysis based on the parameters constitutive of final cost 4 

 

 
 

Fig. 3: Ranking the sub-criteria in the area of price.cost area based on the relative weight. 

 

2.7.2 Measuring the relative weight of “quality” sub-criteria: 
 From the view point of the managers in this study, the sub-criteria of “percentage of returned and defective 

pieces” and “preserving the customers’ quality standards” with the relative weight of 0.363 and 0.267 gained the 

highest priority relative to the other sub-criteria in the area of quality. In Table 5, the relative weights of the five 

sub-criteria in this area are referred to. Figure 4 shows the rankings of the sub-criteria in this area. The 

incompatibility rate in the sub-criteria of “quality” area in the research questionnaires is 2 percent.  

 
Table 5: The relative weight of sub-criteria in the area of “quality”. 

Relative weight The sub-criteria in the area of “quality” No. 

0.163 Quality control during production and before     delivery 1 

0.130 Existence of quality assurance systems 2 

0.363 Percentage of returned and defective pieces 3 

0.078 Quality certificates 4 

0.267 Preserving the customers quality standards 5 

 

 
 

Fig. 4: Ranking the sub-criteria in the area of “quality” area based on the relative weight. 

 

2.7.2. Measuring the relative weight of “ordering and delivery” sub-criteria: 

 Among the sub-criteria in the area of “ordering and delivery”, the two sub-criteria of “on-time delivery 

percentage” and “possibility of sending shipment in specific situations” had the priority weights of 0.324 and 

0.308 respectively. The relative weights of sub-criteria and their priority in this area are presented in the 

following table and figure. The incompatibility rate for this section was 0.0039.   

 
 



1106                                                    Davood Raouf and Abdullah Naami, 2014 

Advances in Environmental Biology, 8(10) june 2014, Pages: 1101-1109 

Table 6: The relative weight of sub-criteria in the area of “ordering and delivery”. 

Relative weight The sub-criteria in the area of “ordering and delivery” No 
0.324 On-time delivery percentage 1 
0.052 Ordering facility 2 
0.171 Flexibility in the ordering rate 3 
0.308 Possibility of sending shipment in specific situations 4 
0.145 Considering the standard packing and transportation 5 

 

 
 

Fig. 5: Ranking the sub-criteria in the area of “ordering and delivery” area based on the relative weight. 

 

2.7.4 Measuring the relative weight of “providing services” sub-criteria: 

 The data obtained from doing the fuzzy hierarchical analysis in the relative questionnaires of “servicing” 

area and their sub-criteria’ weights are presented in the following table. Figure 6 also illustrates the rankings of 

sub-criteria in this area. The incompatibility rate of paired comparisons related to the sub-criteria of this area is 

0.01.  

 
Table 7: The relative weight of sub-criteria in the area of “providing service”. 

Relative weight The sub-criteria in the area of “providing services” No 
0.331 Providing the services and after sales services 1 
0.244 The policy of products’ guarantee 2 
0.143 Facility in communication with the supplier 3 
0.281 Answering and customer-oriented behaviors 4 

 

 
 

Fig. 6: Ranking the sub-criteria in the area of “Providing services” area based on the relative weight. 

 

2.7.5 Measuring the relative weight of “IT” sub-criteria: 

 The results obtained from the paired comparisons of the sub-criteria in the area of “IT” in the questionnaire 

number 3 reveal that the two sub-criteria of “The percentage of data transferring with the members in the chain 

of supplying electronically” and also the “capability of managers and staffs in the area of IT” got the relative 

weights of 0.334 and 0.235 respectively. In the Table 8 we refer to the relative weight of the six sub-criteria in 

this area. Also Figure 7 illustrates the rankings of these sub-criteria in this section. The incompatibility rate of 

the questionnaire was 0.02. 
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Table 8: The relative weight of sub-criteria in the area of “IT”.  
Relative weight The sub-criteria in the area of “IT” No. 

0.078 Using the appropriate Internet service 1 
0.068 Having the suitable website 2 
0.111 Applying the network security software 3 
0.174 The ability to process and transfer the information electrical transformation of data) )4 

0.334 The percentage of data transferring with the members in the chain of supplying 

electronically 
5 

0.235 Capability of managers and staffs in the area of IT 6 

 

 
 

Fig. 7: Ranking the sub-criteria in the area of “IT” area based on the relative weight. 

 

2.7.6  Measuring the relative weight of “management and organization” sub-criteria: 

 In order to measure the relative weight and the sub-criteria of “management and organization” area, the six 

sub-criteria of this part were compared pair-wise. As it is shown in the Table 9 and Figure 8, the sub-criteria of 

“the condition and financial stability” and “hardware ability and the production capacity” assigned the highest 

weights of 0.258 and 0.239 to themselves. Among these six criteria, “the volume of company’s contracts” with 

the relative weight of 0.079 gained the lowest rate of priority. The incompatibility rate of paired comparisons 

related to the sub-criteria in this area is 0.02. 

 
Table 9: The relative weight of sub-criteria in the area of “management and organization”        

Relative weight The sub-criteria in the area of “management and organization” No. 
0.258 The condition and financial stability 1 
0.079 The volume of company’s contracts 2 
0.178 Technical ability and research and development 3 
0.239 Hardware ability and the production capacity 4 
0.109 Credit and work experience 5 
0.137 The possibility of having long-term relations 6 

 

 
 

Fig. 8: Ranking the sub-criteria in the area of “management and organization” area based on the relative weight. 

 

2.8. Measuring the final weight of sub-criteria: 

 The final weight of each of the sub-criteria in the process of fuzzy hierarchical analysis was obtained by 

using the weighted average and integration of relative weight and the relative weight of main criteria of the sub-

heading. Table 10 shows the ranking of each of the sub-criteria based on the measured final weight. Also the 

measurement of final weight and the ranking of sub-criteria and the selection of the suppliers in the chain of 
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supplying is displayed in the Figure 9. According to the managers’ opinions, among the thirty identified sub-

criteria, the sub-criteria of “percentage of returned and defective pieces” with the final weight of 0.109 is 

assigned as the first priority. After this sub-criteria, the five sub-criteria of “sale price” with the final weight of 

0.089, “preserving the customers quality standards” with the weight of 0.08, “on-time delivery percentage” with 

the final weight of 0.076, “possibility of sending shipment in specific situations” with the weight of 0.073 and 

the sub-criteria of  “payment and the amount of pre-paid” with the final weight of 0.071 are placed in the second 

to sixth rank of priority and have gained the highest amount of priority than the other sub-criteria. The sub-

criteria of “the volume of company’s contracts” with the final weight of 0.008, “applying the network security 

software” with the final weight of 0.006, “using the appropriate Internet service” with the weight of 0.004 and 

the sub-criteria of “having the suitable website” with the final weight of 0.003 had the lowest amount of priority 

among the other sub-criteria.  

 
Table 10: Final weight of measured sub-criteria and the selection of suppliers in the chain of supplying the drilling items under study.  

Final weight Sub-criteria No. Criteria 
0.089 The sale price 1-1 Price.cost 
0.036 Transportation cost 1-2 

0.071 Payment and the amount of pre-paid 1-3 

0.020 Presenting the price analysis based on the parameters constitutive of final cost 1-4 

0.049 Quality control during production and before     delivery 2-1 Quality 
0.039 Existence of quality assurance systems (standards and software backup) 2-2 
0.109 Percentage of returned and defective pieces 2-3 
0.023 Quality certificates 2-4 
0.080 Preserving the customers quality standards 2-5 

0.076 On-time delivery percentage 3-1 Ordering and 

delivery 0.012 Ordering 3-2 

0.040 Flexibility in the ordering rate 3-3 

0.073 Possibility of sending shipment in specific situations 3-4 

0.034 Considering the standard packing and transportation 3-5 

0.026 Providing the services and after sales services 4-1 Providing services 
0.020 The policy of products’ guarantee 4-2 
0.021 Facility in communication with the supplier 4-3 
0.022 Answering and customer-oriented behaviors 4-4 
0.004 Using the appropriate Internet service 5-1 IT 
0.003 Having the suitable website 5-2 
0.006 Applying the network security software 5-3 
0.009 The ability to process and transfer the information (electrical transformation of 

data) 
5-4 

0.017 The percentage of data transferring with the members in the chain of supplying 

electronically 
5-5 

0.012 Capability of managers and staffs in the area of IT 5-6 
0.027 The condition and financial stability 6-1 Management and 

organization 0.008 The volume of company’s contracts 6-2 
0.019 Technical ability and research and development 6-3 
0.025 Hardware ability and the production capacity 6-4 
0.011 Credit and work experience 6-5 
0.014 The possibility of having long-term relations 6-6 

 

 In this section, we rank the three suppliers by using the TOPSIS fuzzy approach. The results are presented 

below: 

 
Table 11: Ranking the suppliers. 

The alternatives Final aproximity critria No 
Supplier B 0.6411 1 
Supplier A 0.4147 2 
Supplier C 0.3551 3 

 

3. Conclusion: 

 The ranking of the six criteria of measurement and the selection of suppliers in the chain of supplying 

drilling items contracted with the South Oil Company suggests that, according to the managers’ opinions, the 

area of “quality” gains lot of importance among other criteria. Contrary to the perception of the researcher, the 

“quality” dimension has the higher priority than the “price” dimension based on the managers’ opinions. This 

illustrates that the overall managerial attitude over this chain of suppliers is not only based on the decreasing the 

costs and increasing the interests in short term. However, in some companies, the “final price” is indicative and 

is considered as the first criteria in the measurement, in a way that in the case of unacceptability of cost criteria, 

other supplying characteristics will be no longer considered. In addition to the “quality” and “price.cost” 

criteria, “ordering and delivery” criteria gained priority. The existence of factors such as not stopping the 
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production line, the possibility of implementing the modern production designs such as agile, lean and JIT 

production and also answering to the suppliers in specific times which is appropriate to the volume of the 

unpredicted and unexpected orderings result in a situation where the managers give the super priority to the 

ordering and delivering criteria. 
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