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Abstract 

Today, more attention is paid to the leadership and leaders in the mining industry. Leadership and 

leaders have a key role in creating a sustainable competitive advantage of enterprises. Leaders initiate 

changes and create conditions for higher quality products and services and contribute to the improve-

ment of market position of the company. Enterprises in their operations seek to ensure personnel that 

possess leadership skills due to their belief that such people can provide the additional value to their 

organizations. Bearing in mind the importance of the leaders for organization, therefore this manuscript 

is aimed to the selection of leaders in the mining industry based on the use of multiple-criteria decision-

making methods (MCDM). The proposed approach for selection of leaders is based on the use of the 

SWARA method and a weighted sum preferred levels of performances approach (WS PLP). The usabi-

lity and efficiency of the proposed approach is considered on the conducted empirical example. 
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1 INTRODUCTION  

Proper decision making and adoption of 

decisions having the function of continuous 

improvements in the field of work contrib-

utes to the success of sustainable business 

operations of mining companies [8]. There-

fore, one of the key decisions that lie on the 

management of mining companies is the 

selection of personnel/people. People with 

their skills, knowledge and personal capa-

bilities are very significant resource of any 

organization. The achievement of organiza-

tional goals in a harsh business environment 

depends on them and their inventiveness, 

innovation, information and most important 

motivation; further, Urošević et al. [14] 

especially emphasizes importance of moti

 
 

 

vation and satisfaction of employees of the 

organization. 

Taking into account that the strategic 

and organizational solutions become in-

creasingly complex and demanding, there is 

a need that the top management of the com-

pany should replace its traditional focus on 

strategy and structure towards managing 

people and processes. Today the critical 

strategic requirements are related not only 

to finde the most appropriate structural solu-

tions, but to finde an organizational design 

that will allow usage of all the potential of 

employees and to motivate the entire orga-

nization, in order to be ready to work in a 

complex and dynamic environment [1].  
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Therefore, in modern business organiza-

tions, increasing attention is given to the 

very concept of teamwork and leadership. 

Leadership as a specialized management 

discipline is becoming an inevitable factor 

that affects the performance of entire busi-

ness. Leadership is a phenomenon that in 

recent decades, with a high degree of inten-

sity is continuously explored. As a result of 

this research, there are numerous and varied 

definitions of the concept of leadership. 

Higgins [3] defines leadership as the “pro-

cess of making choices about how to act 

with people in giving orders for influencing 

on them and then of transformation of those 

choices into actions”. Kotter [6] for leader-

ship says that represents the art of mobile-

zing others which want to struggle for reali-

zation the common aspirations, whereas 

Chemers [2] leadership define as a process 

of social influence in which a person can 

enlist the aid and support of others in the 

fulfilment of a common goal. Yukl [15] 

points out that leadership is a process of 

influence that affect the interpretation of 

events by the followers, selection of objec-

tives for a group or organization, organiza-

tion of work activities in order to achieve 

the objectives, the maintenance of coopera-

tive relations and teamwork, as well as the 

provision of support and cooperation from 

people outside the group or organization. 

Northouse [10] states that leadership is a 

process whereby an individual influences 

the members of the group in order to 

achieve the common objective. As it can be 

seen from previous definitions, leadership 

can be viewed as a phenomenon that is 

bound to change, also, leadership is a pro-

cess of influence on a group of people / 

followers in order to achieve a specific goal. 

In the literature on leadership, the terms 

such as leader and manager are often used. 

Leadership is important for management, 

but it does not mean that every manager has 

the ability of a leader i.e. the ability to moti-

vate others in the organization. Kotter [6] 

states that the essence of the distinction 

between these two notions is in differentia-

ting of tasks of leaders and managers. Lea-

der is the creator of the mission and leader 

is a visionary of the organization, by con-

trast, the task of the manager is to realize 

this vision in practice. 

Multiple - criteria decision - making 

(MCDM) is often used as a tool for solving 

a wide range of complex problems. In the 

simplest sense, MCDM can be defined as 

the selection of an alternative from the set 

of available alternatives. Rapid develop-

ment of the MCDM field has caused a crea-

tion of many methods, therefore, a good 

overview and comparisons of some of them 

are given by Mardani et al. [7] and Turskis 

and Zavadskas [13]. It is also important to 

point out that MCDM methods are applied 

for personnel selection problems, such as: 

selection of candidates in the mining indus-

try based on the application of the SWARA 

and the MULTIMOORA methods [4], and 

the leadership competency evaluation and 

selection of leader by integration of fuzzy 

Shannon’s entropy and VIKOR methods 

[9], and so on.  

For all the above-mentioned reasons, the 

rest of this paper is organized as follows: In 

Section 1 Introductory considerations are 

presented. In Section 2, the SWARA meth-

od is presented in details. The WS PLP ap-

proach is considered in Section 3. In Section 

4, a framework for the selection of the al-

ternatives based on the use of the WS PLP 

and the SWARA methods is given. In Sec-

tion 5, an empirical illustration of leader 

selection is considered, with the aim to ex-

plain in detail the proposed methodology. 

Finally, the conclusions are given at the end 

of the manuscript. 

2 SWARA METHOD  

The SWARA method was proposed by 

Kersuliene et al. [5]. Similarly to the well-

known AHP method, the SWARA methods 

can be used to determine the weight of crite-

ria as well as to completely solve MCDM 

problems. However, compared with the 

AHP method, the SWARA method requires 
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the significantly lower number of pairwise 

comparisons. 

Based on Kersuliene et al. [5] and Sta-

nujkic et al. [12], the computational proce-

dure of the ordinary SWARA method can 

be shown through the following steps: 

Step 1. Determine the set of the relevant 

evaluation criteria and sort them in descend-

ing order, based on their expected signifi-

cances. 

Step 2. Starting from the second criteri-

on, determine the relative importance sj of 

the criterion j in relation to the previous (j-1) 

criterion, and do so for each particular crite-

rion.  

Step 3. Determine the coefficient kj as 

follows: 
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Step 4. Determine the recalculated 

weight qj as follows: 
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Step 5. Determine the relative weights 

of the evaluation criteria as follows: 
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where wj denotes the relative weight of the 

criterion j. 

3 WS PLP APPROACH  

Based on the Weighted Sum method, 

Stanujkic and Zavadskas [11] proposed the 

WS PLP approach. The basic idea of the WS 

PLP approach can be shown as follows: 

iij

n

j
ji crwS     
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, (4) 

where iS   denotes the adjusted overall per-

formance rating of the alternative i, ci is the 

compensation coefficient; 0ic ,  is the 

coefficient, and ]1,0[ . 

In this approach, the compensation coe-

fficient is introduced with the aim to provide 

adequate ratios between the greatest possible 

value of Si and better matching with pre-

ferred performance ratings given by decision 

makers. According to Stanujkic and 

Zavadskas [11], the compensation coeffi-

cient should be calculated as follows: 

*max  )1( iii Sdc   ,  (5) 
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where:
max
id denotes the maximum weighted 

normalized distance of alternative i to the 

preferred performance ratings of all the cri-

teria, so that 0ijr ;
* iS  denotes the aver-

age performance ratings achieved on the 

basis of criteria, so that 0ijr ;

in  denotes 

the number of criteria of alternative i, so that 

0ijr ;  is coefficient, ]1,0[  and is 

usually set at 0.5. 

3.1 Computational Procedure of the WS 

PLP Approach  

Based on the above considerations, the 

computational procedure of the WS PLP 

approach for a MCDM problem contai-

ning m alternatives and n criteria can pre-

cisely be expressed by using the following 

steps [11]: 
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Step 1. Evaluate the alternatives in re-

lation to the selected set of criteria. 

Step 2. Define the preferred perfor-

mance ratings for each criterion. In this 

step, the decision maker sets the preferred 

performance ratings for evaluation criteria, 

thus forming the virtual alternative 

},...,,{ 002010 nxxxA  . If the decision ma-

ker does not have preferences for any crite-

rion, it should be determined as follows: 
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where jx0  denotes the preferred perfor-

mance rating of criterion j.  

Step 3. Construct a normalized deci-

sion matrix. The normalized performance 

ratings should be calculated as follows:  
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Step 4. Calculate the overall perfor-

mance rating for each alternative, as follows: 

  

1
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j
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 , (13) 

where iS denotes the overall performance 

rating of alternative i 

Step 5. Calculate the compensation co-

efficient for all the alternatives with 0iS  

by applying Eq. (5). 

Step 6. Calculate the adjusted perfor-

mance rating for all the alternatives with 

0iS , as follows:  

iii cSS     , (14) 

where the decision maker can reduce, or 

even eliminate, the impact of compensa-

tion coefficient by varying the values of 

coefficient . 

Step 7. Rank the alternatives and select 

the most efficient one. The considered 

alternatives are ranked by ascending iS  . 

4 FRAMEWORK BASED ON THE USE 

OF THE SWARA METHOD AND WS 

PLP APPROACH  

The framework based on the SWARA 

and WS PLP can accurately be expressed 

through the following phases and the cor-

responding steps. 

Phase I - Form a team of experts who 

will carry out the evaluation, determine 

the set of available alternatives and form 

the set of evaluation criteria. 

Phase II - Determine the relevance 

and weights of evaluation criteria. In the 

proposed approach, the SWARA method 

is used for determining the weights of 

evaluation criteria, as shown in Section 2. 

Phase III - Evaluate the alternatives. 

The evaluation of alternatives is based on 

the application of the WS PLP approach, 

as shown in Section 3. 

The five-point Likert Scale, shown in 

Table 1, is proposed for evaluating the alter-

natives with respect to the selected evalua-

tion criteria. 

Table 1 Ratings for evaluating criteria 

Ratings Meaning 

1 Excellent 

2 Good 

3 Average 

4 Fair 

5 Poor 

 

In this phase, applying the first part of 

the WS PLP approach, each expert involved 

in the evaluation calculates his/her own 

adjusted overall ratings for the considered 
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alternatives, on which basis the correspond-

ing ranking orders of alternatives is formed. 
Phase IV - Selection of the most ap-

propriate alternative. As a result of con-
ducting the previous phase, the K ranking 
orders of alternatives are obtained.  

Based on the theory of ordinal domi-

nance, the alternative appearing in the first 

position the largest number of times is po-

tentially the most appropriate one. However, 

in some cases, when it is not so easy to de-

termine the dominant alternative, the evalua-

tion process should be sent back, usually at 

the step 6 in phase IV; but, in rare cases, it 

can be put back to the beginning of phase 

IV, or even beginning of phase III. 

5 AN EMPIRICAL ILLUSTRATION 

OF THE PROPOSED APPROACH 

OF LEADER SELECTION  

In this section, in order to briefly demon-

strate the efficiency and usability of the-

above considered approach, an example of 

selection the leaders/candidates in the mi-

ning industry is considered. Suppose that the 

human resources decision makers (HRMs) 

have evaluated the criteria and competences 

for the total of five preselected leaders / can-

didates.  

The team of the HRMs have used se-

ven criteria adopted from Moradi et al. [9] 

for further evaluation of leaders, as  

follows: 

- Follower Retention (C1), 

- Follower - Organizational Citizenship 

Behaviour (OCB) (C2), 

- Productivity/ performance outcomes 

(C3), 

- Corporate Sustainability (C4), 

- Leader Motivation (C5),  

- Leader Relationship (C6), and 

- Leader Resilience (C7). 

After that, each of three HRMs deter-

mines weights of evaluation criteria using 

the SWARA method. The opinions of 

HRMs and weights of are shown in Tables 

2, 3 and 4. 

 

Table 2 The opinions of the first of the three HRMs and weights of criteria 

Criteria sj kj qj wj 

C1   1 1 0.18 

C2 0.9 1.1 0.91 0.17 

C3 1 1 0.91 0.17 

C4 0.75 1.25 0.73 0.13 

C5 1 1 0.73 0.13 

C6 0.8 1.2 0.61 0.11 

C7 1 1 0.61 0.11 

     5.48 1.00 

Table 3 The opinions of the second of the three HRMs and weights of criteria 

Criteria sj kj qj wj 

C1  1 1 0.16 

C2 1 1 1.00 0.16 

C3 0.9 1.1 0.91 0.15 

C4 0.85 1.15 0.79 0.13 

C5 1.1 0.9 0.88 0.14 

C6 1 1 0.88 0.14 

C7 0.9 1.1 0.80 0.13 

   6.25 1.00 
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Table 4 The opinions of the third of the three HRMs and weights of criteria 

Criteria sj kj qj wj 

C1  1 1 0.18 

C2 1 1 1.00 0.18 

C3 1 1 1.00 0.18 

C4 0.8 1.2 0.83 0.15 

C5 0.8 1.2 0.69 0.12 

C6 0.7 1.3 0.53 0.10 

C7 1 1 0.53 0.10 

   6.25 1.00 

 

 

In the next Phase III, the HRMs made 

an evaluation of the preselected leaders in 

relation to the set of evaluation criteria. The 

obtained ratings, as well as the weights and 

preferred ratings, obtained from the three 

HRMs are given in Tables 5, 6 and 7. 

 

Table 5 The ratings, weighting and preferred ratings obtained from the first of  

the three HRMs 

Criteria C1 C2 C3 C4 C5 C6 C7 

wj 0.18 0.17 0.17 0.13 0.13 0.11 0.11 

A* 4 4 4 4 3 3 3 

A1 4 4 4 4 3 4 4 

A2 4 5 4 4 4 2 2 

A3 5 4 5 3 3 5 4 

A4 4 3 3 3 4 3 3 

A5 4 4 3 3 3 5 5 

 

Table 6 The ratings, weighting and preferred ratings obtained from the second of  

the three HRMs 

Criteria C1 C2 C3 C4 C5 C6 C7 

wj 0.16 0.16 0.15 0.13 0.14 0.14 0.13 

A* 4 4 3 3 3 4 4 

A1 4 3 3 2 2 3 3 

A2 4 4 4 3 3 3 4 

A3 3 3 4 3 2 3 4 

A4 3 3 4 4 2 3 3 

A5 4 4 4 4 4 4 4 
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Table 7 The ratings, weighting and preferred ratings obtained from the third of  

the three HRMs 

Criteria C1 C2 C3 C4 C5 C6 C7 

wj 0.18 0.18 0.18 0.15 0.12 0.10 0.10 

A* 4 3 4 3 3 3 3 

A1 4 3 4 3 4 2 2 

A2 4 2 3 3 3 3 3 

A3 5 3 3 2 3 3 3 

A4 3 3 3 4 3 4 4 

A5 4 3 4 4 3 3 3 
 

 

The normalized decision matrix and 

weighted normalized decision matrix formed 

on the basis of the responses obtained from 

first of the three HRMs are presented in Ta-

bles 8 and 9. 
  

 

Table 8 The normalized decision matrix based on the responses obtained from the first of  

the three HRMs 

Criteria C1 C2 C3 C4 C5 C6 C7 

A1 0.00 0.00 0.00 0.00 0.00 0.33 0.33 

A2 0.00 0.50 0.00 0.00 1.00 -0.33 -0.33 

A3 1.00 0.00 0.50 -1.00 0.00 0.67 0.33 

A4 0.00 -0.50 -0.50 -1.00 1.00 0.00 0.00 

A5 0.00 0.00 -0.50 -1.00 0.00 0.67 0.67 

Table 9 The weighted normalized decision matrix based on the responses obtained from  

the first of the three experts 

Criteria C1 C2 C3 C4 C5 C6 C7 

A1 0.00 0.00 0.00 0.00 0.00 0.04 0.04 

A2 0.00 0.08 0.00 0.00 0.13 -0.04 -0.04 

A3 0.18 0.00 0.08 -0.13 0.00 0.07 0.04 

A4 0.00 -0.08 -0.08 -0.13 0.13 0.00 0.00 

A5 0.00 0.00 -0.08 -0.13 0.00 0.07 0.07 

 

 

In the same manner, the normalized 

decision matrix and the weighted norma-

lized decision matrix for the second and 

the third experts are calculated. The calcu-

lation details obtained by using the WS 

PLP approach, based on responses three 

HRMs, are shown in Tables 10, 11, 12 and 

13. 
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Table 10 The calculation details obtained based on the responses of the first of  

the three HRMs 

 Si Ranks 
max

id  
*
in  

*
iS  

'
iS  Final ranks 

A1 0.07 3 0.04 7 0.07 0.01 5 

A2 0.14 2 0.13 5 0.22 0.04 2 

A3 0.24 1 0.18 6 0.38 0.06 1 

A4 -0.17 5 0.13 4 0.13 0.03 3 

A5 -0.07 4 0.07 5 0.15 0.03 4 

Table 11 The calculation details obtained based on the responses of the second of  

the three HRMs 

 Si Ranks 
max

id  
*
in  

*
iS  

'
iS  Final ranks 

A1 -0.56 5 0.00 2 0.00 0.00 5 

A2 0.00 2 0.15 6 0.15 0.02 4 

A3 -0.39 3 0.15 3 0.15 0.05 2 

A4 -0.45 4 0.15 2 0.21 0.10 1 

A5 0.28 1 0.15 7 0.28 0.04 3 

Table 12 The calculation details obtained based on the responses of the third of  

the three HRMs 

 Si Ranks 
max

id  
*
in  

*
iS  

'
iS  Final ranks 

A1 0.03 2 0.12 5 0.12 0.02 2 

A2 -0.36 5 0.00 5 0.00 0.00 5 

A3 -0.16 4 0.09 5 0.09 0.02 3 

A4 -0.10 3 0.07 5 0.17 0.03 1 

A5 0.07 1 0.07 7 0.07 0.01 4 

Table 13 The ranks obtained from the three HRMs  

obtained based on the WS PLP approach 

 HRM1 HRM2 HRM3 

A1 3 2 5 

A2 2 4 4 

A3 1 5 3 

A4 5 1 1 

A5 4 3 2 

 

 

As it can be seen from Table 13, the 

leader labelled as A4 ranks in the first posi-

tion twice, on the basis of the opinions of 

experts HRM2 and HRM3, whereas the 

leader A3 ranks in the first position only 

once, on the basis of the opinion of the 

expert HRM1. 

Based on the theory of domination, it 

is evident that the leader labelled as A4 is 

the most appropriate leader; and that is 
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why the calculation process does not have 

to be re-done. 

CONCLUSIONS 

Human resource management through 

its core activities seeks to ensure to the or-

ganization a quality and dedicated leaders, 

who can cope with the effects of changes. In 

the area of leadership, the focus of global 

companies is put on early detection the can-

didates with leadership characteristics. 

Companies invest considerable efforts in 

organizing various programs in order to 

further direct and to develop their leadership 

skills. 

The proposed approach for the selection 

of leader in the mining industry is based on 

the use of the SWARA method, the WS 

PLP approach and the theory of dominance. 

In the proposed approach, each expert 

and/or decision maker involved in evalua-

tion, sets the values for his/her preferred 

performance ratings of the selected evalu-

ation criteria and determines his/her rank-

ing list of the alternatives. After that, the 

alternative with the largest number of ap-

pearances in the first position in the rank-

ing lists is declared the most acceptable 

alternative, or the most acceptable alterna-

tive(s) is (are) determined in the negotia-

tion process if there is no dominant alter-

native. 

Finally, the considered example of se-

lection the leader in the mining industry 

has confirmed the applicability and usabil-

ity of the proposed approach. 
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