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Abstract: Outsourcing is one of the key issues in supply chain management in industry sector to 
decrease the costs and transportation time and to increase competitive ability of industrial units. In 
order to carry out a successful outsourcing in supply chain management some appropriate evaluation 
indices should be considered for investigating suppliers’ performance; in this case, the performance of 
industrial units’ suppliers can be assessed based on the importance of these indices in each area of 
industry. In this article, those industrial areas in Kurdistan province which can be potentially 
transformed into clusters have been identified and those industrial units that can be established in each 
potential industrial cluster have been presented. Afterwards, the appropriate performance indices have 
been selected to evaluate suppliers in outsourcing process, the weights of these indices have been 
calculated separately in each potential industrial cluster, and industrial units’ suppliers of each cluster 
have been identified. Subsequently, with regard to the nature of the obtained information, these 
suppliers in each potential industrial cluster have been evaluated and prioritized based on multi-criteria 
decision-making model(s). 
 
Key words: Outsourcing, Supplier Evaluation, Potential Industrial Cluster, Multi Criteria Decision 
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INTRODUCTION 
 
 The obvious attribute of the current business world is rapid development of knowledge and technology. If 
organizations and manufacturers cannot adapt themselves to this development they will be necessarily set aside. 
Moreover, using up to date knowledge will impose exorbitant costs; when this knowledge develops rapidly the 
costs will be even more. One of the strategies world economy uses to avoid the costs is outsourcing. It means 
that, when necessary, they can use their equipment and other’s knowledge and experience; in this case they only 
undergo current expenditure for use and avoid high and time consuming scientific and financial investments. 
Accordingly, as one of development tools for organizations and productivity improvement in form of 
miniaturization, outsourcing has been currently noticed by managers and those in charge in organizations and 
other units and hence it has been used in different forms; nowadays, outsourcing is used more and more as a 
simple and economic executive tool. Outsourcing occurs when an enterprise assigns the whole or part of an 
internal business service to an external supplier. These enterprises are developed into organizations which earn 
high income and obtain considerable results because they focus only on activities which are commissioned for 
and perform those works which are exactly related to their organizational objectives. They pay the agents of 
those activities which they know in detail according to the works’ value, other service activities of these 
organizations are assigned to external institutions. The advantages of outsourcing involve efficiency increase 
with a focus on basic activities in which the organization is specialized, managing complicated and 
uncontrollable tasks (Alvani & Ashrafzadeh, 2004), improving services which are offered to customers, 
improving risk management in uncertain business environment through associating with another unit, decreasing 
and controlling the expenses of products’ operation through gaining access to a supplier with better performance 
and lower price (Bahrami, 2009), enjoying the skill and expertise of manpower related to suppliers, improving 
operational performance (e.g. higher quality and productivity), releasing human and other resources for other 
objectives (decreasing investment in outsourced  activities), and long-term flexibility (Cheshmberah & 
Mortazavi, 2007).  
 In this study, the basic concepts of outsourcing and industrial clusters in supply chain management are 
reviewed; then, the previous studies are inspected focusing on suppliers’ assessment model; afterwards, those 
sections which have the potential to become industrial clusters are presented. Subsequently, there will be an 
overview of conceptual models used in the research and finally industrial units that can be placed in each 
potential industrial cluster are identified based on the presented phases in the study; interview, direct 
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observation, and a developed questionnaire have been used to determine the effective criteria on the assessment 
of the suppliers of industrial units which can be established in each industrial cluster, the weight of these criteria 
in each industrial unit and also the suppliers of industrial units of each cluster. It should be noted that the list of 
industrial units which belong to each potential industrial cluster has been prepared in cooperation with Industrial 
Estates Corporation of Kurdistan (IECK). In this study, with regard to the request of administrators of industrial 
units, suppliers’ names and details have not been mentioned in their ranking and classification, coding has been 
used instead. 
 
2. Outsourcing: 
 Nowadays, organizations are widely trying to use outsourcing in order to increase their competitive ability, 
profits, and competitive advantage. Achieving competitive advantage through increasing differentiation strategy 
is a great challenge facing organizations; they should overcome this challenge by increasing their efficiency, 
using new technologies, and obtaining management skills. Accordingly, many organizations have outsourced 
their activities and improved the quality of their products and services in order to gain more advantages 
(Kakabadse, 2002). In the current business markets, organizations are trying to keep those key activities through 
which they create value for customers; they leave the other activities to other institutes which are capable of 
handling those (Langfield & Smith, 2003). Many studies on the importance of supplier-customer relationship 
have mentioned the advantages of outsourcing and its role in reducing the costs and empowering organizations. 
For instance, in 1997 Chrysler Corporation has added 325 million dollars to its revenue and has economized 1.2 
billion dollars through outsourcing (Handy, 1995). Like other scientific issues outsourcing has different 
definitions from different viewpoints; some of them are as follows: 
 Outsourcing is considered as using resources of external suppliers in order to perform the necessary 

activities. 
 Outsourcing can be defined as designing activities by third parties, efficient and systematic contract with 

external organizations to buy activity, or a lower degree of vertical integration in a supply chain (Moomme, 
2002). 

 Outsourcing is transferring some internal activities of an organization and leaving decision making right to 
an external supplier according to a contract. In fact, the activities, manufacturing agents, and decision 
making right are often practically transferred in outsourcing. Manufacturing agents that can be transferred 
involve employees, facilities, equipments, technology, and other capital (Greaver, 1999). Due to different 
meanings of outsourcing and different criteria for its measurement one can consider different types of 
outsourcing; some of these are classified in table 1. 

 
Table 1: Different types of outsourcing. 

Classification criterion Outsourcing type 
Decision making level Strategic outsourcing, tactical or traditional outsourcing 
Outsourcing volume Total outsourcing, selective or partial outsourcing 
Level of integration Outsourcing, half-outsourcing 
Special relationships Group or internal outsourcing, non-group or external outsourcing 
Administrative control level Outsourcing of function, outsourcing of resources 
Ownership type Private sector outsourcing, public sector outsourcing 

 
 In another division outsourcing has been classified in four levels: components and parts, individual, 
functional, and process. 
  
2.1. The Process of a Successful Outsourcing:  
The most important steps of a successful outsourcing according to experts’ views can be specified as follows: 
 Determining key indices and processes of the organization 
 Developing outsourcing plan, defining objectives, priorities, and the ways to achieve the objectives, risks, 

and privileges.  
 Determining the limitation of outsourcing in organizations. 
 A plan to prioritize outsourcing and risk control. 
 A plan to decrease the effects of outsourcing risks. 
 Building organizational culture about transferring activities. 
 Authentic definition and comprehensive description of the performed activities within the organization for 

suppliers.  
 Absorbing qualified suppliers. 
 Transferring specialized information about special activities and experiences to suppliers. 
 Executive and technical empowering of suppliers. 
 Increasing the number of suppliers to create competition in order to improve quality and decrease costs. 
 Considering cost decreasing factors. 
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2.2 The Indices Related to Evaluating the Performance of Outsourcing: 
 Many studies have been carried out to design and determine performance evaluation indices. The most 
important issues related to performance evaluation indices are their harmony with organizational objectives, 
alignment with organizational strategies, reliability over time, and the possibility of fast and precise feedback. In 
his studies in 1993, Garvin has presented performance indices in detail. Five criteria have been proposed as the 
most important performance indices in his study: quality, expense, on time delivery, services, and flexibility 
(Mousakhani et al., 2007). 
 Quality: involves performance indices, reliability, and permanency, fitness for service, attributes, 

appearance and quality. 
 Expense: involves initial cost indices, operation cost, and repair cost.  
 On time delivery: involve indices like precision, competence, reliability, availability, speed, access to 

information, ease of order, flexibility of order, flexibility in transportation,  and ease of return.  
 Services: customer patronage, support, problem solving and information are some indices of services. 
 Flexibility: is a combination of flexibility in product, flexibility in volume, and flexibility in process. 

Studies reveal that the following criteria are more important than the others: on time delivery, price 
(cost/expense), quality, flexibility, (before and after sale) services, accountability, technology, reliability, 
management and arrangement (Mousakhani et al., 2007). 

 
3. Identifying the Potential Industrial Clusters in Kurdistan Province: 
 In the present time, five ministries of Industries and Mines, Labor and Social Affairs, Jihad-e-Agriculture, 
Cooperatives, and Commerce are planning to develop business industrial clusters. 150 clusters in Iran’s industry 
have been identified so far by Industrial Estate Corporation in different provinces and Iran Small Industries and 
Industrial Estates Organization (ISIPO); it is estimated that up to 300 industrial clusters would be created in 
different sectors like industry, agriculture, and tourism. ISIPO is a development organization which is 
responsible for policy, planning, organizing, and supporting the creation and development of small industries, 
estates, and the country’s industrial areas in the framework of overall policies of Ministry of Industries and 
Mines in order to increase industry’s share (especially small industries) in country’s GDP using internal and 
external resources.  
 In line with industrial development of the province, IECK is trying to create and develop industrial estates 
and areas, technology centers, and service and workshop complexes; it also tries to support industry, especially 
small industries, through providing financial, technical, council, service and educational supports and facilities 
for applicants and established units in industrial estates and areas and through supporting entrepreneurship 
development. Timely reporting of the related news can be of great help to those applicants who are trying to 
invest in different sections of industry and service.  
 In line with this, an appropriate model based on multi-criteria decision-making techniques is tried to be 
proposed in this study in order to evaluate the performance of suppliers of established industries or those which 
can be established in potential industrial clusters in Kurdistan province. Accordingly, with an inspiration from 
previous studies and the current study, the potential industrial clusters of Kurdistan have been identified as 
follows:  
 Sanandaj plastic cluster; 
 Sanandaj rubber cluster; 
 Qorveh stone cluster; 
 Saqez sugar cluster; 
 Tractor parts cluster; 
 Handicraft cluster;  
 Bijar traditional carpet cluster. 
 
4. Conceptual Model of the Study: 
 As mentioned before, the potential industrial clusters were identified in Kurdistan province. Interview and 
questionnaire are used to identify the suppliers of industrial units which can be established in potential industrial 
units and to determine the weight of effective criteria in selection of suppliers and their evaluation according to 
these criteria. In the developed questionnaire in this study, the nature of work and manufacturing products of the 
industrial unit, its manufacturing capacity, and quality control systems were first inquired about. Next, the basic 
effective criteria on outsourcing process and selection of suppliers were extracted from Persian and English 
reliable scientific sources; afterwards, after carrying out expert investigations six basic criteria, which consist of 
the following sub-criteria, were selected as the key criteria for evaluating suppliers in outsourcing process in 
potential industrial clusters. Indeed, it should be noted that these six key criteria have been reviewed according 
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to the potential industrial clusters and in some cases other criteria have been considered as supplier evaluation 
indices in the related cluster. 
 Financial criterion (sub-criteria: net price, quality control, payment method, customs tariffs)  
 Quality assurance criterion (having quality systems, quality control) 
 Service performance criterion (on time delivery, after-sale services, technical counsel) 
 Technology criterion (production capacity, supplier flexibility towards customer’s demand) 
 The relationship between supplier and customer criterion (supplier’s financial stability, the possibility of 

discussion between the two sides, interest in commercial cooperation between supplier and customer)  
 Strategy and culture building criterion (cultural and moral condition, having organizational structure and 

strategy, proper circulation of information with supplier)  
Subsequently, a list of industrial units’ suppliers in the questionnaire has been prepared and the condition of 
each supplier regarding the above six basic criteria and the suggested criteria by the repliers has been 
specified through selecting the following items in the questionnaire: very weak, weak, average, good, and 
very good. Also, as the mentioned six key criteria and the suggested criteria in each cluster have not the 
same weight regarding the selection of appropriate supplier of industrial units in that potential cluster, the 
answerer of the questionnaire specified the importance of each criterion by selecting one of the following 
items: very low, low, average, high, very high. 
 

4.1 The Applied Questionnaire and the Method of Extracting and Identifying the Industrial Units Related to 
each Potential Industrial Cluster: 
 As mentioned before, the potentials to create industrial clusters in Kurdistan province involve 
petrochemical sub-clusters such as Sanandaj plastic cluster, Sanandaj rubber cluster, nonmetal mine industry 
and decorative stones cluster, Saqez sugar cluster, Tractor parts cluster, Handicraft cluster, and Bijar traditional 
carpet cluster. It should be mentioned that since the number and diversity of the units related to food and 
agriculture industries were high, the units of this group were also classified. Next, the industrial units having any 
potential to create an industrial cluster have been classified according to the information received from IECK’s 
unit of small industries and Kurdistan Industries and Mines Organization (KIMO).  
 
4.2 Weight of the Criteria Evaluating Suppliers in Outsourcing Process: 
 As it was addressed in the previous sections, in the proposed methodology of this study six basic factors or 
criteria have been considered to evaluate suppliers in outsourcing process. But, some other criteria which 
industrial units in each potential industrial cluster considered to be important in evaluating suppliers have been 
studied. Many industrial units relevant to potential industrial clusters did not propose other criteria beside those 
six criteria or their proposed criteria were a subset of the six main criteria; the presented criteria by other units 
involve geographical position, work experience, relocation and storage, maintenance and repair.  
 Among the proposed potential industrial clusters, only Kurdistan Tractor Manufacturing Company 
(KTMC), as the administrator of this cluster, has a specific evaluation mechanism to assess and select suppliers; 
the factor that they use is also very close to the criteria selected in this study. The criteria considered by this 
company are control, management, equipments, technical and engineering, relocation and storage, and 
relationship with customer. 
 By investigating and analyzing the questionnaires collected from industrial units and interviews with them 
the weight of evaluation criteria for suppliers separated by each potential industrial cluster were calculated 
through quantitative fuzzy Delphi method as below. For some industrial units in the clusters for which there are 
enough information about decision making matrix of supplier evaluation and initial weight has been also 
considered for evaluation criteria, the weight of the criteria has been calculated using Shannon entropy 
approach. The most complete information in this regard is related to KTMC and tractor manufacturing cluster; 
the calculations related to determining the weight of these criteria and suppliers ranking in this cluster has been 
carried out using fuzzy AHP and fuzzy TOPSIS methods.  
 In traditional AHP, the concept of being fuzzy has been considered indirectly without using fuzzy sets. In 
fact, by using linguistic terms in this method the concept of fuzzy will be applied in determining paired 
comparison matrices. Accordingly, by generalizing the above method some methods are presented in which 
fuzzy numbers are used to indicate items’ priority level. One can refer to the proposed related methods by 
Laarhoven & Pedrych (1983), Chang (1992), Buckley (1985), and others. Also, one can review a thorough 
investigation of these techniques in the studies of Kahraman (2004). In this study, fuzzy AHP is described via 
Chang’s extent analysis because this method is simpler and more applicable than other fuzzy AHP methods and 
it is also similar to traditional AHP method.  
 
4.3 Fuzzy AHP via Chang’s Extent Analysis Method: 
 Step1. Creating a hierarchy for the problem. 
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 Step2. Determining paired comparison matrices and applying judgments. In traditional (absolute) case, the 
corresponding number to linguistic priorities is entered into paired comparison matrices to apply judgments. But 
in fuzzy case, the value corresponding to linguistic priorities is entered into paired comparison matrices in the 
form of triangular fuzzy numbers. These fuzzy numbers are not equal to normal 1-9 linguistic scales, but they 
are suitable for and used in fuzzy AHP. It should be mentioned that all items on the major diameter of paired 
comparison matrices equal (1,1,1); also, if the element of ith row and jth column of the paired comparison matrix 

equal ),,( ijijij
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 Step3. Calculating the relative weights of the criteria and options. We use Chang’s extent analysis method 
for each paired comparison matrix in order to calculate relative weight of the options relative to each criterion 
and relative weight of the criteria relative to the objective. Therefore, for each matrix, a relative weight vector 
corresponding to that matrix is obtained. 
 Step4. Calculating the final weight of options. The final weight of options is obtained through collating 
relative weights. 
 
4.4 Fuzzy TOPSIS: 
 TOPSIS method is one of the recognized methods in traditional multi-criteria decision making. According 
to definition, the logic of this method lies in ideal and anti-ideal options. Ideal option is the one that makes the 
disadvantage type criteria maximum and the benefit type criteria minimum. In sum, the ideal option involves all 
the best obtained values from the criteria while anti-ideal option involves the worst possible values of the 
criteria. The optimal option is the one which is closest to the ideal option and furthest from anti-ideal option. In 
this method, since we want the ideal and anti-ideal options to be in form of meaningful triangular fuzzy 
numbers, we use UP and LO operators instead of Max and Min. Having these operators the set of fuzzy numbers 
are rapidly ranked, the ideal and anti-ideal options are simply identified, and fuzzy numbers corresponding to 
the ideal and anti-ideal options are determined on the available options. In this study, based on UP and LO 
operations, fuzzy multi-criteria decision making techniques are studied like generalized TOPSIS method in 
fuzzy environment. The fitness of the options is stated as linguistic and descriptive terms by experts and 
decision makers. The fitness of options for the criteria are stated as very poor (VP), poor (P), moderately poor 
(MP), fair (F), moderately good (MG), good (G), and very good (VG). The weight of the criteria is calculated 
through AHP method and eigenvector; by including 20 percent error from the calculated value for the weight in 
form of upper and lower bounds, the related weight is represented by a triangular fuzzy numbers. If 

ijkG  be the 

fitness determined by decider k for option i per 
jC  criterion and ),,(G ijk ijkijkijk ggg 321  be a triangular fuzzy 

number in which (number of options) i=1,2,…,m and (number of criteria) j=1,2,…,n and (number of deciders or 

experts) k=1,2,…,p, then ijG  will be the average fitness of i per j and is stated as follows: 
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expression  ipi3i2i1 G ,...,G ,G ,G  is the fitness of iA  option per all n criteria. Therefore, if 
A  and 

A  

represent ideal and anti-ideal answers respectively, then:  
 

 
It can be easily found out that   jijj GGG . According to TOPSIS method we can calculate the distance 

of all options from the ideal and anti-ideal option through the following formulas: 
  
                                         (The distance of each option from the anti-ideal option) 
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    (The distance of each option from the ideal option) 
 
 In case that A and B are stated as triangular fuzzy numbers like )a,a,a(A 321  and )b,b,b(B 321 the distance 
between them is calculated as follows:  
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 Also, if jW  represents the weight for criterion j in that economical part calculated through AHP method, as 

we expect this obtained number not to have one hundred percent precision and reliability, we consider the 

calculated weight for that criterion with a tolerance of 20 ±  percent as the triangular fuzzy number jW =(0.8
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 It is obvious that 0 < *
iA < 1 per all values i=1,2,…m. If *

iA = 0, it reveals that option iA is the anti-ideal 

option and if *
iA = 1 it means that option iA will be the ideal. The more value iA  option has from *

iA  index 

the closer it is to the ideal solution and the higher priority it has. 
 It should be mentioned that the triangular fuzzy values related to linguistic terms of options’ fitness has 
been defined as follows:  
 
VP=(0,0,.2),     P=(0,0.2,0.4),    MP=(0.2,0.4,0.5),   F=(0.4,0.5,0.6),    MG=(0.5,0.6,0.8),    G=(0.6,0.8,1) ,   
VG=(0.8,1,1) 

 
4.5 Elimination Et Choice Translation Reality (ELECTRE) Method: 
 This method is one of the most important compensatory techniques. The application of this method lies in 
the concept of outranking relations. The obtained result from this approach is based on a set of ranks. In this 



Aust. J. Basic & Appl. Sci., 5(12): 1999-2009, 2011 

 

2005 

method, in qp AA   options p and q have no precedence over each other but the risk decider accepts the priority 

of pA
 over qA

. Different stages of this method are summarized in 8 steps: normalization, weighted 
normalization matrix, specifying coordinated set 5 and uncoordinated set 6, calculating the coordination matrix, 
calculating the incoordination matrix, determining the effective coordinated matrix, determining the effective 
uncoordinated matrix, and specifying the overall and effective matrix. It should be mentioned that ELECTRE 
method has different versions and each one has a special usage. One of these versions is ELECTRE TRI which 
is one of the most practical decision making techniques for classifying or categorizing (not ranking or 
prioritizing) options. This method has been used in some stages of this research which will be mentioned below. 
 
4.6 Shannon Entropy Method: 
 When the data of a decision making matrix is completely specified entropy method can be used to evaluate 
the weights. Entropy is a very important concept in social sciences, physics, and information theory. In 
information theory, it is an uncertainty criterion which is stated as probability distribution Pi. The measurement 
of this uncertainty is stated through Shannon entropy method as follows:  
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where k is a constant. As the above relation is used in statistical calculations, it is called entropy probability 
distribution Pi. The terms “entropy” and “uncertainty” denote one concept. When Pis are equal (for given values 

i and j) then 
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 In a decision making matrix Pij can be used for evaluating different options. In a decision making matrix 
where m options and n indices (criteria) are considered, the obtained results for index j (Pij) are as follows:  
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Ej entropy is calculated as follows: 
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and constant K is calculated as follows: 
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Which keeps Ej value between zero and one? 
 The value of dj (degree of diversification) is computed below where it states that how much useful 
information the related index (j) gives to decision maker to make decisions. If the measured values of an index 
are close together, it indicates that the rival options are not very different from each other regarding that index. 
Therefore, the role of that index should be decreased to the same extent in decision making.  
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 If the decision maker has already considered a special weight for index j, then the new weight of Wj would 
be calculated as follows: 
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5. The Obtained Results from Determining the Criteria’s Weight and Ranking Suppliers in each Potential 
Industrial Unit: 
 The obtained results from criteria’s weight have been acquired through the above mentioned steps in fuzzy 
Delphi method and fuzzy AHP method; these results are illustrated in the following tables.  
 
Table 2: Criteria’s weight in rubber industrial cluster. 

Criterion Financial Quality 
assurance 

Service 
performance 

Technology The relationship between 
supplier and customer 

Strategy and 
culture building 

Weight 0.209 0.158 0.209 0.158 0.11 0.158 
 
Table 3: Criteria’s weight in plastic cluster. 

Criterion Financial Quality 
assurance 

Service 
performance 

Technology The relationship between 
supplier and customer 

Strategy and 
culture building 

Weight  0.18 0.157 0.18 0.18 0.168 0.135 
 
Table 4: Criteria’s weight in tractor manufacturing cluster. 

Criterion Financial Quality 
assurance 

Service 
performance 

Technology The relationship between 
supplier and customer 

Strategy and 
culture building 

Weight 0.167 0.148 0.185 0.185 0.167 0.150 
 
Table 5: Criteria’s weight in sugar cluster. 

Criterion Financial Quality 
assurance 

Service 
performance 

Technology The relationship between 
supplier and customer 

Strategy and 
culture building 

Weight 0.192 0.209 0.158 0.142 0.175 0.126 
 
Table 6: Criteria’s weight in stone cluster. 

Criterion Financial Quality 
assurance 

Service 
performance 

Technology The relationship between 
supplier and customer 

Strategy and 
culture building 

Weight 0.216 0.17 0.154 0.169 0.169 0.124 
 

6. Evaluating and Prioritizing Suppliers of Potential Industrial Clusters: 
 As mentioned in the previous sections, by studying the condition of different industrial units, analysis of the 
related questionnaires, and visits, the potential and real suppliers of industrial units related to potential industrial 
clusters were identified and they were evaluated by these industrial units themselves. Eventually, the suppliers 
of each potential industrial cluster have been prioritized using the presented decision making models and 
techniques. It should be noted that some proper techniques have been used for evaluating and prioritizing the 
suppliers of each cluster; these techniques have been applied based on whether there has been some sub-criteria 
defined for the criteria and whether suppliers’ prioritization has been considered or their classification and 
categorization has been taken into account in different categories or not.  
 
7. Evaluating and Prioritizing the Suppliers in Plastic Cluster via Fuzzy AHP: 
 With regard to the matter that the suppliers of Sanandaj plastic cluster are mainly divided into three parts-
which involve petrochemical factories in the country, the supply imported from within the country (foreign- 
Iranian), and direct import from foreign countries-and in each class (category) supplier evaluation criteria are 
different from each other or they have different weights, therefore, in addition to suppliers prioritization through 
fuzzy TOPSIS method in this part, supplier evaluation criteria in each one of the above three categories have 
been evaluated singly and the weight of the criteria has been calculated separately. Based on this, supplier 
prioritization in each category has been carried out through fuzzy AHP method for each class. The obtained 
results for ranks 1 to 3 in each category are illustrated in the following table. 
 
Table 7: Criteria’s weight and prioritization of plastic cluster suppliers (petrochemical factories within the country). 

Criterion Financial Quality 
assurance 

Service 
performance 

Technology The relationship between 
supplier and customer 

Strategy and 
culture building 

Weight 0.286 0.214 0.107 0.214 0.107 0.071 
 

Alternative C18 C12 C17 
Rank 1 2 3 
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Table 8: Criteria’s weight and prioritization of plastic cluster suppliers (imported from internal market). 
Criterion Financial Quality 

assurance 
Service 

performance 
Technology The relationship 

between supplier 
and customer 

Strategy 
and 

culture 
building 

Import 
limitation 

Banks’ 
facilities, 
Central 
Bank 

Weight 0.175 0.150 0.100 0.125 0.075 0.050 0.175 0.150 
 

Alternative C10 C18 C17 
Rank 1 2 3 

 
8.Evaluation and Prioritization of Suppliers of Rubber Cluster through Fuzzy Hierarchical TOPSIS Method: 
 Prioritization of the primary suppliers of industrial units in rubber cluster was done once in a centralized 
manner based on the six criteria following fuzzy TOPSIS method. Considering the statements of administrators 
of industrial units in this cluster, the proposed criteria for evaluation are general and need to be more detailed 
involving the related sub-criteria. On the other hand, as the production of raw material for rubber industry is 
limited in the country and there is a lack of updated technical and technological knowledge in the country, a 
large portion of raw material is imported from foreign countries. Therefore, supplier assessment in this cluster 
has been carried out with regard to proper sub-criteria for each criterion; considering the nature of the related 
information, the appropriate decision making method for this is hierarchical fuzzy TOPSIS which is one the 
newest scientific decision making techniques. Based on statements of trustees in this industry, due to lack of 
technical and technological knowledge related to production of raw material within the country, evaluating the 
foreign suppliers in this field is very difficult and it is rather based on poor information; therefore, supply and 
supply chain management process in this field is based on the condition of the market. Although weights of the 
basic criteria in the recent method are somewhat different from those obtained through the previous methods, 
the obtained results from this method confirms the previous results to a large extent. 
  
Table 9: The weight of supplier assessment Criteria in rubber cluster using fuzzy Delphi method. 

Criterion Fuzzy weight Defuzzified weight Normalized weight 
Financial 0.7 1 1 0.95 0.208791209 

Quality assurance 0.5 0.7 1 0.72 0.157509158 
Service performance 0.7 1 1 0.95 0.208791209 

Technology 0.5 0.7 1 0.72 0.157509158 
The relationship between supplier and 

customer 
0.3 0.5 0.7 0.50 0.10989011 

Strategy and culture building 0.5 0.7 1 0.27 0.157509158 
Sum: 4.55 

 
Table 10: Supplier evaluation and prioritization in rubber cluster using fuzzy TOPSIS method. 

Ai
+ Ai

- Ai
* Supplier 

3.445 0.000 0.000 E1 
0.583 2.867 0.831 E2 
0.843 2.602 0.755 E3 
2.656 0.795 0.230 E4 
0.000 3.445 1.000 E5 
0.953 2.495 0.724 E6 

 
9. Calculating the Weight of Supplier Assessment Criteria in Tractor Manufacturing Cluster Using Shannon 
Entropy Method: 
 In this part, with regard to the obtained information from the primary weights of assessment indices and 
evaluation of decision making matrix, the criteria’s weights has been reviewed and calculated again via Shannon 
entropy method. With regard to the available information, this method improves the precision of criteria’s 
weights. 
 
Table 11: The weight of supplier assessment criteria in tractor manufacturing cluster by considering the proposed evaluation criteria by this 

company using Shannon entropy method 
Criterion Financia

l 
Quality 

assurance 
Service 

performanc
e 

Technology The 
relationship 

between 
supplier 

and 
customer 

Strateg
y and 

culture 
buildin

g 

Relocation 
and 

storage 

Import 
limitation 

Geograph
-ical 

location 

Weight 0.149 0.128 0.085 0.106 0.085 0.064 0.149 0.106 0.128 
 

10. Supplier evaluation and classification in tractor manufacturing cluster using ELECTRE Tri method: 
 As mentioned in the description of ELECTRE method, one of the applied versions of this scientific method 
is ELECTRE Tri which is used for classification and categorization rather than ranking and prioritization. In this 
study, for instance, the suppliers can be classified in three A, B, and C classes; class A is a category which has 
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had the most acceptability from the company; the suppliers in other classes (B, C) have had less and lesser 
acceptability respectively. This has been done again using ELECTRE Tri method for suppliers of tractor 
manufacturing company. The obtained results from this method for identifying class A suppliers have been 
summarized in the following table for. 
Class A suppliers of tractor manufacturing cluster 

Company’s name Row Company’s name Row 

43A  13 
56A  1 

46A  14 
57

A  2 

11A  15 
14A  3 

35
A  16 

15A  4 

20A  17 
59A  5 

7A  18 
25A  6 

44A  19 
18A  7 

4A  20 
27A  8 

75A  21 
8A  9 

9A  22 
13A  10 

63A  23 
16A  11 

  
22A  12 

 
11. Conclusion: 
 With regard to the changes in present political-economical environment, competitiveness has been currently 
accepted as one of the success criteria for countries. The purpose of competition has traditionally been 
dominance over market, development, and profitability progress. But, as time goes by, it will likely become 
customer satisfaction, improving the quality of life, and long-term social development; and traditional objectives 
have gradually become tools. Moreover, at the present time, the necessary conditions for competitiveness have 
drastically changed and the most important one is revolutionary development in technology. In line with this, 
industrial clusters can be introduced as an appropriate tool to increase efficiency. Therefore, we have firstly 
identified the list of industrial units in each cluster. Then, we have prioritized the suppliers of each cluster using 
different decision making methods. The most important point in this prioritization is the fact that the basic and 
average industries often rely on foreign countries to secure the necessary technology and equipment. This issue 
entails many costs for the country. In a development process, if small and average industries cooperate with 
primary industries and form a cluster, they will be able to pave the way for mutual development. To reach this 
level, small enterprises should get connected to each other in form of a network. The purpose of cooperation 
between small and average enterprises is to create synergism between the resources owned by these enterprises 
and to improve their bargaining power in administrative and economical relationships. In line with this, IT can 
improve economic and commercial performance of small and average companies. The following issues can be 
generally proposed as some useful suggestions obtained from the results of this study:  
 Presenting supplier evaluation factors; 
 Considering different weight for evaluation factors (of factories); 
 Creating a decision making matrix for supplier evaluation; 
 Creating a database of suppliers’ qualitative and quantitative background in industrial units of potential 

clusters; 
 An attempt to resolve the executive problems of industrial units related to access to appropriate suppliers 

and eliminating the related juridical setbacks;   
 Holding appropriate training courses to improve industrial culture and to familiarize industrial units with 

the concept of supply chain management, outsourcing advantages, and using scientific models in evaluation 
process such as supplier evaluation;  

 Holding industrial tours related to the activity area of industrial units in each cluster and not in a centralized 
manner;  

 Inviting experts from other industrial units in the country to impart their experiences to holders of industry 
in potential clusters in the province;  

 Familiarizing industrial units of potential clusters with the concept and advantages of industrial cluster 
formation; unfortunately, there is a fundamental weakness in this part; 
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 Reviewing the process of delivering facilities to industrial units according to their activity area and the 
effectiveness of delivered facilities in increasing value added of industrial indices.  
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