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Abstract: Selection and evaluation of suppliers is a complex issue that depends 

mostly on the quality of the decision-making process. The aim of this paper is to 

point to the possibility of applying multi-criteria analysis (Fuzzy TOPSIS method) 

for the selection of suppliers operating in mining systems in the case of the Public 

Company for Underground Coal Mining Resavica (JPPEU Resavica) -Serbia. 

Ranking of companies is done based on ten criteria, and it has considered a list of 

five suppliers (Supplier 1; Supplier 2; Supplier 3; Supplier 4; Supplier 5). The 

criteria cover the most important aspects of suppliers’ selection such as: 

management and organization, quality, technical ability, production facilities and 

capacity, financial position, delivery, service, relationship-connectivity, security 

and environmental protection and price. In doing so, it has used the experts 

knowledge from JPPEU Resavica to determine the significance and impact of 

certain criteria to the process of supplier selection and evaluation of suppliers in 

regard to each criterion. Fuzzy TOPSIS method was used for determining the final 

ranking of suppliers. The supplier with the top rank was the Supplier 4. The 

obtained results indicate that the proposed method gives excellent results and can 

be used for solving various, and the most complex problems that occur in mining 

systems, as well as in other production systems. 

Keywords: Supplier Selection, Mining Systems, Multi-Criteria Analysis, Fuzzy 

TOPSIS, Ranking 

1 INTRODUCTION 

As far back as 1943. Lewis suggested that the selection of appropriate suppliers is the 

most important thing from all liability in connection with the procurement. Therefore, 

all companies try to build long-term and profitable relationships with suppliers (Lewis, 

1943). 

Nowadays, the selection of suppliers is one of the most important functions that must be 

performed by the decision-makers in order to establish long-term viability of the 
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company. Reducing costs, without reducing the overall quality of products or services, 

would directly affect the overall corporate competitiveness, making the selection and 

reliability of suppliers the main factor in the production and logistics regime across a 

wide range of industrial sectors. Reliability of suppliers is a key determinant of 

competitiveness of the manufacturer. Reliability the supplier is expressed by its 

fulfillment of customer requirements, which can be measured by the percentage of the 

quantity of delivery at a given time interval. A perfectly reliable supplier absolutely 

responses to customer requirements, while an unreliable supplier does not fully comply 

with customer requirements. 

By recent research, it has been concluded that "across the industry, the reliability of 

suppliers is seen more significantly than the cost” (Erhardt et al., 2010). 

The correct selection of suppliers is one of the key tasks in the supply chain for each 

production system and includes the involvement of various statistical techniques for 

processing and data analysis, as well as support for the decision making i.e. ranking of 

possible options, which is reflected in the application of multicriteria methods for 

decision making (Wu and Olson, 2008). 

As companies endeavor to achieve and maintain a competitive advantage through the 

system of plan and business, they also aim to create optimized supply chains. The supply 

chain consists of a complex series of stages, starting from stocks of raw materials, 

manufacture parts, components and assembly of the final product, to delivery of finished 

products (Medini, 2015). 

In the context of supply chain management, supplier selection is considered as one of 

the key decisions for the managers. The strategic role in the supply chain will take the 

supplier that can follow the changes in innovation i.e. in the design phase of new products 

(Croom, 2001). 

The selection of suppliers and management can be applied to different suppliers during 

the product's life cycle from raw material acquisition to the end of its life (Bai and Sarkis, 

2010). Also, relationships among nodes in supply chain network is very dynamic (Ahn 

and Hur, 2016). To ensure uninterrupted supply of products, it is necessary to consider 

more than one supplier for each product (Stojanović, 2016). 

The process of selection of suppliers for most of the procurement can be observed 

through the following stages: defining the need for a new supplier, establishing criteria 

for decision-making, drawing up the shortlist of potential suppliers, the final selection of 

suppliers and continuous monitoring, assessment and evaluation of selected suppliers. 

Periodically evaluating the reliability of suppliers is carried out with the key aim of 

security standards of product quality, product quantity, delivery time and all with the 

selection of the right source at the right time and at the best price. With the growing 

needs of production companies to introduce into their management systems the quality 

management function at the right time (Just In Time – JIT), the decision on the selection 
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of supplier has become even more important (Muralidharan et al., 2002). The 

introduction of a new trend at the right time (JIT) production philosophy put the 

emphasis on establishing long-term relationships with a smaller but better supplier 

(Vokurka et al., 1996; Talluri and Narasimhan, 2004; Prahinski et al., 2004).  

Therefore, proper and appropriate selection of suppliers is a very important factor for the 

future of the organization, because in many ways can reduce operating costs and improve 

the quality of their final product (Zeydan et al.,2011). Today, however, in the highly 

competitive work environment, low cost and, high quality products without satisfactory 

suppliers cannot be achieved (Vokurka et al., 1996). Also, through a good selection of 

suppliers it is possible to establish a strategic relationship with suppliers for the 

acquisition of competitive advantages and improving organizational characteristics 

(Lima et al., 2013). This long-term expectation developed between manufacturers and 

suppliers may provide an opportunity for significant performance improvement of 

organization (Choy et al., 2002). Research has recently come to the conclusion that "the 

reliability of suppliers across the industry is considered more important than the cost" 

(Erhardt et al., 2010). 

The main objective of this paper is to solve above mentioned problem by fuzzy TOPSIS 

method and expert knowledge, as well as to present efficient way to improve the quality 

of decisions related to the process of prioritization of reliable suppliers in mining 

systems. In this connection, the subject of research focuses on the analysis of priority 

(ranking) the reliability of suppliers in the company JPPEU Resavica- Resavica.  

The procedure based on a multicriteria ranking method can serve as a good basis for 

solving the problems in questions because it allows obtaining the list of priorities, based 

on the ranking in relation to the multiple criteria at the same time. Also, the results of 

this analysis may represent a baseline for further optimization models. Certainly, for 

proper and efficient assessment, the decision maker must have at its disposal a large 

amount of relevant data to be analyzed. 

Modern approach observes the process of forming and optimization of model as a 

method for decision making with a finite number of alternatives, which are assessed in 

relation to the many different and conflicting criteria. There are many studies in this area 

that point to different methods for the selection of suppliers in different contexts 

(Mafakheri et al.,2011; Vanteddu et al., 2011; Lin, 2012; Ekici, 2013; Qian, 2014). 

These methods can simultaneously consider both financial and non-financial factors in 

the selection procedure. The best known of these methods are models of evaluation, 

analytic hierarchy process - AHP, analytic network process - ANP, TOPSIS, and 

PROMETHEE. 

 



30 Stojanović G., Bogdanović D. 

 

2 OVERVIEW OF THE PREVIOUS RESEARCH FOR THE 

PRORIZATION OF THE SUPPLIER RELIABILITY 

In literature and various studies, the selection of suppliers is an area that has emerged as 

early as the 1960s in supply chains. For many years, the traditional approach of selection 

of supplier was solely based on the price. However, during the time, the companies 

realized that the price is no longer an exclusive criteria. After that, they have adopted a 

more comprehensive multi-criteria approach. In order to properly select a set of suppliers 

that can positively affect the strategic capability of the organization (Lee et al., 2014) 

and ensure continuous improvement of customer satisfaction (Li and Fun, 1997) there is 

a need to find new and better ways to select and evaluate suppliers. Also, performance 

measurement depends on qualitative and quantitative factors. Such factors include the 

supplier's offered price, delivery time, quality of the item, supplier capacity to flexibly 

respond to the company's requirements and the geographical position of the supplier 

(Ekici, 2013). They also include warranties, production capacity, technical capabilities, 

the ability to manage, the reputation of the seller, the financial position, the labor 

relations and services (Kar and Pani, 2014). 

For the majority of procurements, the selection of suppliers as a process can be 

considered through the following phases: defining the need for a new supplier, setting 

criteria for decision making, making a narrowed down selection of potential suppliers, 

final selection of suppliers, and continuous monitoring, evaluation and evaluation of 

selected suppliers. 

Earlier supplier selection studies were focused on identifying the criteria used for 

selection of supplier. Decisions on the selection of suppliers are made complex by the 

fact that different, often conflicting criteria must be taken into account in the decision-

making process. 

In a study that became the reference for most of the supplier selection papers, (Dickson, 

1966) identified 23 attributes (among which the most important are: quality, timely 

delivery, best performance) that managers need to consider in selection of supplier 

process. 

According to Lehmann and O’Shaughnessy (Lehmann and O’Shaughnessy, 1974), the 

key criteria for supplier selection were: price, delivery, reliability and reputation of the 

supplier. Furthermore, Evans suggested price, quality and delivery as a key criteria for 

assessing suppliers in the industrial market (Evans, 1980). Also, Shipley suggested that 

the selection of suppliers include three criteria: quality, price and delivery time (Shipley, 

1985). 

Ellram suggested that in the process of selecting suppliers, companies must consider 

whether product quality, price offer, delivery time, and the overall quality of services 

meet organizational requirements. According to his work, most researchers focus more 
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on quantitative criteria (Ellram, 1990). For this reason, in his paper, he tried to diminish 

the importance of quantitative criteria and to give priority to new qualitative criteria that 

should have a greater impact on long-term cooperation between the company and 

suppliers. These new favorable qualitative criteria were divided into four groups: 

1) Financial aspects (economic performances, financial stability), 

2) Organizational culture and strategic issues (trust, leadership, strategic plans, 

management capability, supplier's organizational structure and staff),  

3) Technological issues (assessment of current production capabilities and 

capacities, supplier's speed of development, supplier's design possibilities, assessment of 

future production capacities), 

4) Other factors (occupational safety and security, supplier's clients, business 

references). 

During the 1990s, many manufacturers were trying to develop strategic alliances with 

suppliers in order to improve their management of preferences (Shin et al.,2000; Kumar 

et al., 2006; Verma and Pullman, 1998; Weber et al., 1991). Based on 74 texts published 

between 1966 and 1990 they have concluded and proposed a set of criteria for selection 

and measurement of supplier performance, such as: price, delivery, quality, productive 

capabilities, location, technical capability, reputation, industry position, financial 

stability, performance history, and maintenance. 

According to the study (Birch, 2001), the relationship between the buyer and the supplier 

must first be defined, and after that the priority assessment criteria should be defined. 

Birch classifies the criteria into five groups: costs, logistics, quality, development and 

management. 

According to a study (Celebi and Bayraktar, 2008) the same criteria were confirmed as 

by the research that carried out (Birch, 2001), with the exception that their approach is 

more integrated in the assessment of suppliers. According to them, categorized factors 

that equally contain quantitative and qualitative criteria are: logistics, technology, 

business and business cooperation. It is also one of the first models that adequately 

distinguishes between the criteria based on their form, depending on whether they are 

material or non-material. 

Chen with the associates have accepted the access to the decision-making phase to solve 

the problem of selecting suppliers in the supply chain system based on the consideration 

of five criteria: profitability of suppliers, relationships of connectivity, technological 

capability, quality of compliance, and conflict resolution (Chen et al., 2006). 

According to Lin and Chang, communication, reputation, industry position, 

connectivity, client responsibility, and conflict resolution are important criteria in the 

selection of suppliers (Lin and Chang, 2008). 
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The concept of importance of organizational size in the process of supplier selection has 

been investigated by (Wang et al., 2009). 

According to Miemczyk et al. (2012), the aim of supplier selection process is to select 

the best supplier for a particular item, which is reliable, with fair terms, low risk and has 

the maximum effect for the client. Therefore, the quality of selected suppliers depends 

on the quality of the selection process (Mendoza et al., 2008). So, it is necessary to use 

structured methods for selecting suppliers that adequately meet the requirements of the 

organization. 

In literature, a number of studies and eminent authors are dealing with the issue of 

supplier selection process (Barabarosog˘lu and Yazgac, 1997; Weber et al., 1998; 

Ghodsypour and O’Brien, 1998; Deagraeve et al., 2000; Tam and Tummala, 2001; 

Talluri and Narasimhan, 2003; Zhu, 2004). 

3 SUPPLIERS MANAGEMENT IN MINING SYSTEMS 

Expansion of global requires in mining has caused by advancements in of mining 

techniques, i.e. machinery and equipment, and their maintenance. It is generally accepted 

that modern mining systems require careful and detailed planning and control of all 

relevant technical, technological and other processes. For the smooth functioning of any 

production process, it is necessary to promptly provide adequate raw materials, spare 

parts, appropriate equipment, etc. However, it is not easy to provide all those things with 

the appropriate quality, adequate prices, terms of delivery. All this is followed by the 

risk at some stage, and that made a need for research in order to find optimal solutions 

in terms of selection of potentially reliable suppliers. Bearing in mind that the process of 

identifying and choice of reliable suppliers is a hard task, it is necessary to bring about 

the responsible and timely approach to this problem (Xia and Wu, 2007). 

According to De Boer et al. (2001), the supplier selection process has various phases, 

such as defining the problem, making the formulation of criteria, identification of 

potential suppliers and making the final choice. The quality of the final selection largely 

depends on the quality of all steps involved in the selection process. Due to the shorter 

product life cycle, the search for new suppliers is a continuous priority for enterprises to 

improve the diversity and typology of their product range. Decision-makers are faced 

with a wide range of retail situations that lead to different decisions (Aissaoui et al., 

2007). 

So, the first step in the process of suppliers selecting is the determination of the final 

issues and knowledge of what we want to achieve by selection of suppliers. The suppliers 

selection is a very difficult task for managers, because the performance of suppliers 

ranging from criteria to criteria (Liu and Hai, 2005). Since the requirements for process 

of ore deposits exploiting are always uncertain, companies tend to manage their suppliers 

in different ways, leading to the development of supplier-supplier, vendor evaluation, 
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vendor selection, vendor associations, coordination of suppliers, etc. (Chan, 2003). 

Strategic assessment of suppliers includes consideration of the practice of suppliers 

(Managerial, quality and finance, etc.) and the possibility of the supplier (co-design 

capabilities, the ability to reduce costs, technical skills, etc.) (Talluri and Narasimhan, 

2003; Ertuğrul and Karakaşoğlu, 2008). 

By management of suppliers, mining companies achieve a competitive advantage, 

reduce operating costs, shorten the delivery time of equipment, improved servicing of 

equipment, etc. In this way, mining companies increase the reliability of work with the 

final objective of making a profit and survival in the market. So, companies need to select 

the best suppliers and build long-term and profitable relationships with them in order to 

achieve growth and prosperity in today's global competitive market. 

4 FUZZY TOPSIS METHOD 

TOPSIS method defines the ideal and anti-ideal solution. The ranking of alternatives is 

based on “relative similarity to ideal solution” and thus avoiding possible case of 

simultaneous similarities the alternative with ideal and negative ideal solution. In this 

method, the weights of attributes and evaluation of alternatives are accurately known and 

crisp values that are used in the evaluation process. However, the use of crisp values is 

one of the problematic points in the evaluation process as precise information is not 

adequate to create decision problems model in real life. Therefore, we suggest using 

Fuzzy TOPSIS method, in which the weight of the criteria and the assessment of 

alternatives are evaluated by linguistic variables that are represented by fuzzy numbers 

and thus overcomes the aforementioned disadvantage. 

According to Ertuğrul and Karakaşoğlu (2008), Fuzzy TOPSIS method can be presented 

in several steps as follows: 

Step 1. Forming a set of decision-makers, which consists of K decision-makers where 

fuzzy evaluation for each decision-maker Dk, k=1,2,..,K can be displayed as a triangular 

fuzzy number 𝑅�̃�, k=1,2,...,K with the membership function μRk̃(x).  

Step 2. Determination of criteria for the evaluation, selection appropriate linguistic 

variables for the evaluation criteria and alternatives, and aggregation of the criteria 

weights for evaluation. If the fuzzy number for evaluation of all decision-makers is 

described by the triangular fuzzy numbers 𝑅�̃�(ak,bk,ck),k=1,2,...,K , then the aggregate 

fuzzy evaluation may be represented by �̃�(𝑎, 𝑏, 𝑐), k=1,2,...,K, using the expression 

a=mink{ak}, b=
1

𝑘
∑ 𝑏𝑘 

𝑘
𝑘=1 , c =maxk{ck}. If the fuzzy evaluation �̃�ijk(aijk,bijk,cijk), the 

importance of weight for the k-th decision-maker �̃�𝑖𝑗𝑘(aijk,bijk,cijk), i=1,2,...,m; j=1,2,...,n, 

then the aggregate fuzzy evaluation (�̃�ijk ) of alternatives to each criterion can be defined 

as �̃�ijk(aijk,bijk,cijk), where je aij=mink{aijk}, bij=
1

𝑘
∑ 𝑏𝑘

𝑘=1 𝑖𝑗𝑘
, cij=maxk{cijk}. 
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Step 3. For each criteria the calculation of the aggregated fuzzy weight (�̃�ij), as (�̃�j1) 

=(�̃�j1,�̃�j2,�̃�j3), where �̃�j1= mink{�̃�jk1 }, �̃�j2= mink{�̃�jk2 }, �̃�j3= mink{�̃�jk3 } is carried 

out. 

Step 4. Creation of fuzzy decision matrix and calculation of criteria weight, as W=(w1, 

w2, w3),  where (�̃�𝑖𝑗) = (�̃�𝑖𝑗 , �̃�𝑖𝑗 , �̃�𝑖𝑗)I (�̃�𝑖𝑗) = (�̃�𝑗1, �̃�𝑗2, �̃�𝑗3) , i=1,2,..,m; j=1,2,...,n, 

are approximated with positive triangular numbers. 

Step 5. After creating a decision matrix, a normalization of the matrix is performing 

using a linear scale for transformation. The calculation is carried out as follows: 

�̃�ij= 
�̃�𝑖𝑗

√∑ �̃�𝑖𝑗
2𝑚

𝑖=1

i = 1,..., m, j = 1,..., n 
(1) 

Step 6. In this step the „aggregated“ (weighted) normalized fuzzy decision matrix is 

created. Normalized weighted value of the matrix �̃�ij is calculated by the following 

formula: 

�̃�ij= �̃�j�̃�iji = 1,..., m, j = 1,..., n (2) 

Step 7. Calculation of the fuzzy positive ideal solutions (FPIS, A*) and the fuzzy 

negative ideal solution (FNIS, A- ) is realized by using the following expressions: 

A* = {�̃�*
1, �̃�*

2, … ,𝑣*
i} = {(maxj�̃�ij|i∈I’), (minj�̃�ij|i∈I”), i = 1, 2, … , n; j = 1, 2, … , J, 

A-=  {�̃�-
1, �̃�-

2, … ,�̃�-
i}  = {(minj�̃�ij|i∈I’), (maxj�̃�ij|i∈I”), i = 1, 2, … , n; j = 1, 2, … , J. 

(3) 

Step 8. Calculation of the distance of each alternative from the calculated FPIS and FNIS 

is done using the following expressions: 

𝐷𝑗
∗ = √∑(�̃�ij − �̃� )𝑖

∗ 2

𝑛

𝑗=1

,    𝑗 = 1, 2, … , 𝐽 (4) 
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𝐷𝑗
− = √∑(�̃�ij − �̃� )𝑖

− 2

𝑛

𝑗=1

,    𝑗 = 1, 2, … , 𝐽 (5) 

Step 9. Calculation of similarities according to the ideal solution is carried out as follows: 

CCj= 
𝐷𝑗−

𝐷𝑗∗+ 𝐷𝑗−
 ,        j = 1, 2, … , J. (6) 

whereby the i CCj with their values belong to the closed interval [0,1]. 

Step 10. The ranking of alternatives is made by taking into account the value of the i 

CCj where is on the first place the alternative with the maximum value of i CCj. 

5 RESULTS OF FUZZY TOPSIS METHOD 

In this paper the multi-criteria analysis method (Fuzzy TOPSIS) is used for the purpose 

of selecting the best suppliers operating in mining systems in the Public Company for 

Underground Coal Mining Resavica (JPPEU Resavica) – Serbia. Ranking of companies 

is done based on ten criteria (management and organization, quality, technical ability, 

production facilities and capacity, financial position, delivery, service, relationship-

connectivity, security and environmental protection and price), and has considered a list 

of five suppliers (Supplier 1; Supplier 2; Supplier 3; Supplier 4; Supplier 5). The experts 

knowledge from JPPEU Resavica is used to determine the significance and impact of 

certain criteria to the process of supplier selection and evaluation of suppliers in regard 

to each criterion – Table 2. 

Based on the values of linguistic variables (Figure 1, Table 1), a fuzzy decision matrix 

for the selection of suppliers was formed. This matrix is presented in the upper part of 

Table 3, while in the lower part of the table, the fuzzy numbers that are the equivalent of 

linguistic variables are shown. 
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Table 1 The linguistic importance scale 

The linguistic evaluation scale Triangular fuzzy scale 

Very low -VL (0.00, 0.10, 0.25) 

Low-L (0.15, 0.30, 0.45) 

Medium- M (0.35, 0.50, 0.75) 

High-H (0.55, 0.70, 0.85) 

Very High-VH (0.75, 0.90, 1.00) 

 

 

 

 

Figure 1 The linguistic evaluation scale 
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Table 2 The values of criteria weights obtained from expers, as well as their mean 

 

After determining the fuzzy decision matrix, the next step is weighting the normalized 

value of the matrix �̃�ij, based on the criteria weight, calculated by AHP method (Table 

2) and formula (2). The resulting weighted fuzzy decision matrix is shown in Table 4. 

Expert  

Criteria 

1 2 3 4 5 6 7 8 9 10 

Arithmetic 

mean 

Management 

and organization 

(M) 

0,07 0,08 0,10 0,05 0,05 0,07 0,05 0,09 0,02 0,13 0,07 

Quality (K) 0,28 0,22 0,20 0,20 0,30 0,15 0,10 0,20 0,35 0,20 0,22 

Tech. ability (T) 0,02 0,03 0,10 0,05 0,05 0,06 0,06 0,05 0,02 0,08 0,05 

Production 

facilities and 

capacity (P) 

0,03 0,04 0,04 0,05 0,10 0,04 0,03 0,11 0,03 0,05 0,05 

Financial 

position (F) 

0,13 0,14 0,10 0,20 0,01 0,02 0,02 0,09 0,10 0,08 0,10 

Delivery (I) 0,08 0,10 0,15 0,10 0,05 0,15 0,10 0,10 0,13 0,07 0,10 

Service (S) 0,07 0,09 0,03 0,05 0,05 0,10 0,15 0,10 0,05 0,10 0,08 

Relationship-

connectivity (O) 

0,06 0,04 0,03 0,05 0,05 0,04 0,04 0,04 0,03 0,04 0,04 

Security and 

environmental 

protection (B) 

0,04 0,05 0,05 0,05 0,05 0,12 0,18 0,02 0,02 0,04 0,06 

Price (C) 0,22 0,21 0,20 0,20 0,20 0,25 0,27 0,20 0,25 0,21 0,22 

Σ 1 1 1 1 1 1 1 1 1 1  
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Table 4 shows that v ̃ij are the elements normalized positive triangular fuzzy numbers 

and their ranges are within the interval [0, 1]. In this way, the fuzzy positive ideal solution 

(FPIS A *) and the fuzzy negative ideal solution (FNISA-) can be defined. The same 

calculations are done for other alternatives. The results of the fuzzy TOPSIS analysis are 

shown in Table 5. 
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Table 5 The results of the Fuzzy Topsis analysis 

 D+ D- CCj RANK 

D1 9.428776 0.596012 0.0595 5 

D2 9.250326 0.763427 0.0762 3 

D3 9.256157 0.759534 0.0758 4 

D4 9.231444 0.781158 0.0780 1 

D5 9.252346 0.763879 0.0763 2 

The analysis of the results of this model leads to the conclusion that the best alternative 

is supplier D4, with a value of similarity to ideal solution CCj = 0.0780. In the second 

place is supplier D5, with CCj=0.0763, on the third place is supplier D2, with 

CCj=0.0762, on the fourth place is supplier D3, with CCj=0.0758 and the last is supplier 

D1, with CCj=0.0595. 

6 CONCLUSION 

In most activities, the price of raw materials and components makes for the largest 

percentage of total production costs. In high-tech companies, procurement of materials 

and services make up to 80% of total product costs. Therefore, it can be said that the 

selection of the right suppliers is a key procurement process, as well as a great 

opportunity for companies.  

Choosing the right method for selecting a supplier effectively leads to a reduction in 

purchasing risk and increases the number of suppliers "at the right time" (JIT). The issues 

of supplier selection have attracted the interest of many researchers since the 1960s, and 

research studies in this area have increased significantly. A large number of authors 

pointed to the importance of choosing a supplier emphasizing the impact that these 

decisions have on the whole supply chain, starting from purchasing raw materials to 

delivering finished products to the customers. 

Bearing in mind the strategic significance of suppliers' role in the functioning of the 

supply chain, researchers have developed a variety of criteria, methods and models for 

the selection of suppliers. In this paper was performed Fuzzy TOPSIS multi-criteria 

method for ranking suppliers in JPPEU Resavica. The selection of the best suppliers in 

each necessary business segment is one of the most important decisions that every 

company has to make. The selection process requires consideration of a numerous 

criteria related to the quality of goods and services, their price, the financial position of 

the supplier, delivery and others. Selecting the best companies is done on the basis of a 

comparison of all the interested suppliers in accordance with appropriate criteria. 
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The paper considers 10 criteria that have the greatest impact on the evaluation and 

ranking of suppliers and 5 suppliers that have been analyzed and assessed in terms of 

defined criteria. 

Accordingly, it is used the Fuzzy TOPSIS method for obtaining the final rank of 

suppliers. This method used the expert knowledge from organization JPPEU Resavica. 

Experts independently and individually evaluated the weights of all criteria in the first 

phase, and in the second phase they have evaluated suppliers using marks from 1 to 5 

with respect to all criteria. Thereafter, it is calculated average values of criteria weights 

and supplier marks. The obtained data were used for the final ranking of suppliers by 

Fuzzy TOPSIS method. 

Based on obtained results, the best ranking is supplier 4 while other suppliers are ranked 

in the following order: Supplier 5, Supplier 2, Supplier 3 and Supplier 1. 

The obtained results show that the application of fuzzy TOPSSIS method in a mining 

business environment is of great importance, which was one of the goal of this paper.  

This method of ranking that relies mostly on the expert knowledge of managers that are 

users of goods and services provided by suppliers has great advantages over other 

methods because it provides the maximum certainty, objectivity and accuracy of the 

results. 
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