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Abstract. 

Purpose. Business Process Management is a systematic way to design, implement and manage business 
critical processes at different organizational levels to ensure business sustainability. In this paper, we 
conduct a business process re-engineering exercise for KBK Securities Co., a small size security 
company operating in Iranian stock and mercantile market. The company suffered from in-efficiencies 
and poor and delayed decision making due to poor visibility and complexity with business critical 
processes. 

Design. We employed a semi-quantitative approach using ELECTRE TRI decision making method to 
identify the business critical processes. Through document analysis, we identified 103 financial and 
stock market processes to streamlining purposes. We use Multi-Attribute Utility Theory (MAUT) and 
ELECTRE TRI methods for first, arriving to a consensus for the imprecise information elicited from a 
group of departmental managers, and secondly making a decision making to determine the 32 business 
critical processes out of 103, and thirdly clustering these processes for business process re-engineering. 
We make significant contribution in theory by employing a multi Criterion Decision Making (MCDM) 
in the financial sector in the context of a developing economy like Iran. 

Originality. We provide a structured framework along with an off the shelf software tool for 
practitioners to implement this approach to rationalize the number of processes and subsequently to 
improve the business critical processes to enhance financial performance in the stock market.  

Findings. Our findings suggests that company can cut down approximately 68% waste by reducing its 
business critical processes, and spend their available time and resources in growing the business.   
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Introduction  

Businesses are facing rapid changes in today’s competitive environment. Process based management is 
one of the approaches that organisations are adopting to become more competitive. In contrasts with 
previous thinking where an organisation was treated as a combination of disparate systems, processes 
are considered as core business of any organization (Aalst, 2001). These individual systems were unable 
to meet the overall goals of the organization; thus, the idea of integrated organizational systems was 
created. Therefore, organisations were designed to integrate these independent subsystems to meet the 
overall business objectives. Yet a fundamental problem that still existed was a lot of work to design and 
implement for these systems. Business process management through employing multiple organizational 
models requires an integrated approach for defining, implementing, reviewing and managing business 
processes; hence, minimized workload and highest efficiency have emanated. (Dumas et al, 2018) 

The present article seeks to understand the processes of KBK Securities Co. (KBK), analyzing the 
existing complications and improving these processes. In this regard KBK had problems in its 
operations in any field. Therefore, this research can improve the performance from the perspective of 
managers in order to facilitate and expedite the flow of affairs and from the perspective of customers to 
receive faster and better services. Furthermore, the present research is the basis for designing a process-
based performance evaluation system in future (KBK Securities Co, 2017). For any active system, the 
main challenges related to processes could be defined as below:  

[1]. Which processes should be completely reengineered? 
[2]. Which processes should be remained and performed by the current situation? 
[3]. Which procedures should be eliminated? 
[4]. Which processes should be added or completely redesigned? 

Many companies including the studied case, usually answer the aforementioned question without using 
different expert’s opinion. Moreover, the processes to be eliminated, added, reengineered or redesigned 
are basically selected by non-compensatory models and based upon limited criteria’s.  In order to find 
the optimal answer for the aforementioned questions, a hybrid business process management, weighing 
methods and multi criteria decision making (MCDM) approach has been proposed. The rest of this 
research is organized as follows. First of all, BPM and related literature has presented. Next, the 
proposed approach and subsidiaries including MCDM, evaluating methods, ELECTRE TRI and 
entropy have been illustrated. Afterwards, the case study and the results were presented; eventually, 
conclusion section has been denoted.  

1. Business Process Management 

Process is a series of related activities that are performed to achieve a specific goal (Anupindi et al, 
2006).  A process is a set of intra-organizational activity that fulfills a single goal and can generate 
certain output from a specific input (Shirvastava, 1983). Many of the existing processes in organizations 
are complex, dynamic, and constantly changing and expanded irregularly, and are localized in different 
order in each system and institution (Leach et al, 1997). In this regard, BPM is a discipline of operations 
management that uses various methods to discover, model, analyze, measure, improve, optimize, 
and automate business processes (Jeston and Nelis, 2014). BPM focuses on improving corporate 
performance by managing business processes (Panagacos, 2012). BPM can make use of different 
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combination of methods to organize and manage a company's business processes is BPM (Anand and 
Kumar, 1996). Processes can be structured and repeatable or unstructured and variable or one-off. 
Though it is not a condition; however, different enabling technologies go hand in hand and are often 
used with BPM (Palmer, 2017). There are numerous patterns for Business Process Management (BPM). 
These patterns have four basic stages identified as follows (Jeston, 2014): 

[1]. Design and modeling. At this stage, the core of the business and related processes are 
modeled; 

[2]. Implementation and Establishment. At this stage, the identified and modeled business 
processes (Stage 1), are implemented according to some  given business rules; 

[3]. Evaluation and Management. At this stage, individuals and departments of an organization 
are related to the processes by their roles and responsibilities and finally, they run the 
processes; 

[4]. Improvement and development. Deployment and management of these processes are 
essential to ensure the efficiency of the processes. 

Business Process Modeling and Notation (BPMN) is a method to create standard graphic forms for 
different types of business processes. This helps to generate signs and notations in order to ease the 
understanding of business processes for all stakeholders. These involved system analysts, technical 
developers, process implementers and managers who are involved in monitoring and further improving 
these processes (Lee and Dale, 1998). BPM generic framework comprises six steps that provide a 
structured approach to initiate process reengineering as illustrated in Figure 1 (Dumas et al, 2018). 

 

Figure 1. BPM Implementation Steps (Dumas et al, 2018) 

First. Recognition. Successful implementation of each plan requires accurate recognition and complete 
familiarity with the organization which the plan is carried out. Recognition the organization is 
accomplished by surveying objectives, mission, vision, structure, strategies and current plans. 
Furthermore, organizational stakeholders and their interaction are analyzed (Sadeghi et al, 2019). 

Second. Exploration. The first step in the process architecture is to recognize its current processes. In 
this step, current processes should be identified in current situation. Basically, employees introduce 
their tasks as processes, which is certainly a very important distinction between tasks and activities. 
Each process (1) has a definite start and end point, (2) contains a set of tasks and activities, and (3) has 
a specific output. In many process architecture projects, the first step in recognizing and exploring 
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processes is ignored while this step is the most important one. While the accurate understanding of 
current processes in the organization is the starting point of any process architecture. The precise 
determination of process boundaries plays an important role in the success of BPM. Accordingly, the 
steps of this phase should be specified with precise detail. The process architecture is fundamental step 
of analyzing processes. At this stage, with a complete understanding of the "type of products or services 
of the organization", "communication channels of the organization" and "intra-organizational and non-
institutional customers", a landscape is obtained from the organization's processes (Cho et al, 2017; 
Jafari et al, 2019). Accordingly, in the present study, four methods are employed to identify the 
processes described as below. 

[1]. Organizational structure, which is the basis of the current and ongoing processes of the 
organization; 

[2]. Interviews with expert executives and experts who are familiar with the organization's tasks 
and activities; 

[3]. Reference models, such as American productivity and quality center (APQC) which provide an 
image of a general agreement and reference to the processes of business types; 

[4]. An item-task matrix that analyzes the relationship between the organizations various tasks and 
its products or services to extract processes. 

Third. Documentation. The BPMN standard model is a graphical representation model which is used 
for modeling and documenting processes. The BPMN is the language of business process management 
technology. In fact, the main advantage of using this language is the ability to turn it into languages that 
are understandable by the workflow and process engines (Dumas et al, 2018). To do this step, interviews 
with different people are performed; moreover, referred documents and guideline were used. In this 
research BIZAGI Software was applied and nearly 103 processes within considered case study were 
documented.  

Fourth. Analyze. In the analytical section, two quantitative and qualitative analyzes are performable. 
In the qualitative section, root causes analysis (RCA) is prominent. After identifying the causes of 
problems and errors, these problems and their causes should be documented. After documenting 
problems, the negative impacts of each of the problems should be evaluated in order to address the 
problems that cause the most losses to the organization. On the other hand, in the quantitative part, 
performance evaluation models and indicators such as time, cost, quality, flexibility, etc. are employed 
to examine the operational status of processes. The purpose of these two analyzes is to identify all the 
problems and find the reasons for their occurrence and following that to find suitable solutions for 
eliminating each one (Reijers & Mansar, 2005; Sadeghi et al, 2019). 

Fifth. Improvement. Basically, a range of behavioral, organizational, technological, environmental 
and other actions can be used to improve processes and reengineer them. In this step and after major 
processes are identified, these important processes should be improved. The final output of this step is 
the improved form of (TO-BE) for processes (Dumas et al, 2018). 

Sixth. Establishment. After designing the improved shape of the processes, all required documentation 
are presented in this step. This documentation includes executive regulations, instructions, executive 
methods, forms and required trainings for staff to deploy improved processes. These improved 
processes can be used to develop a specific software and automation system. (Dumas et al, 2018).  

Previous researches regarding process management in majority are qualitative works including 
identifying critical success factors, obstacles in implementation etc. Moreover, many quantitative 
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methods in BPM were performed encompassing simulating new processes, selecting process partners 
etc. Table 1 demonstrates previous related researches from different point of views. Considering the 
quantitative approach of our proposed method, quantitative researches were mostly analyzed. For 
qualitative and quantitative researches label “L” and “Q” are used respectively.  

Table 1. Previous related Researches 

Scholars Year 
Type of 

Research 
Target of Research Case of Research 

Methods Used in 
Research 

(Aalst, 2001) 2001 Q 
Reengineering a 
specific process 

General/ 
Numerical 
Example 

Simulation 

(Reijers & 
Mansar, 2005) 

2005 L 
Identifying best 

practices for process 
redesign 

General/ 
Numerical 
Example 

Literature 
Overview 

(Hanafizadeh et 
al, 2009) 

2009 Q 
Selecting strategic 

practice for business 
process redesign 

Education/ 
University Sector 

TOPSIS 

(Manser et al, 
2009) 

2009 Q 
Improving the 

efficiency of BPR 
Local 

Municipality 
AHP 

(Trkman, 2010) 2010 L 
Identifying CSFs of 

BPM 
Banking Sector Case Study 

(Hanfizadeh & 
Osuli, 2011) 

2011 L Process Selection 
General/ 

Numerical 
Example 

Scoring methods, 
Statistics, Case 

Study 
(Chou & Lee, 

2011) 
2011 Q 

Process evaluation and 
selection 

IT Sector BSC; Fuzzy AHP 

(Darmani & 
Hanafizadeh, 

2013) 
2013 Q 

Business Process 
Portfolio selection 

Research sector 
Scenario analysis; 

mathematical 
modeling 

(Bai & Sarkis, 
2013) 

2013 Q 
Identifying CSFs for 

BPM 
Manufacturing 

Sector 
Grey DEMATEL 

(Smith & 
Bianchinni, 

2014) 
2014 Q 

Selecting Business 
processes 

General/ 
Numerical 
Example 

Case study; 
Simulation 

(Hakim et al, 
2016) 

2016 Q Process selection 
General/ 

Numerical 
Example 

Goal Programing; 
Fuzzy QFD 

(Cho et al, 2017) 2017 Q 
Evaluating best 

practices for BPR 

General/ 
Numerical 
Example 

Scoring method 

(Hacid et al, 
2017) 

2017 Q 
Selecting strategies in 
implementing BPM 

General/ 
Numerical 
Example 

Simulation 

(Enriquez et al, 
2018) 

2018 L 
Effects of BPM in 

dynamic methods of 
teaching 

University/ 
education sector 

Case study 

Proposed 
Approach 

2019 Q 
BPM-MCDM in 
process portfolio 

selection 

Islamic Financial 
Sector 

Entropy; 
ELECTRE TRI; 

BPM 

According to the previous researches presented in Table 1, none of related literature employed 
ELECTRE TRI in process clustering. In addition, the issue of clustering the documented processes by 
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multi criteria’s has not been examined through any method recently. Moreover, the challenge of 
analyzing the processes of an organization and reengineering them based upon multiple factors and the 
cluster of each process has not been illustrated previously.  

2. Research Methodology 

This paper is a practical research which tries to improve its current state by improving organizational 
processes. In order to present an optimal response for the fundamental questions mentioned in 
introduction section, a three phase research is proposed. The general scheme of our research 
methodology is revealed in Figure 2.  

 

Figure 2. Research Methodology General Scheme 

According Figure 2, the first phase includes documentation of each process, being described in section 
two. The clustering and redesign phases are preliminary presented as below.  

2.1.Documentation 

Documentation of each process has been emanated from BPMN rules and BIZAGI software. After 
identifying each process in KBK co. as the case study of Iranian Islamic Financial Market, the procedure 
were documented by deep interviews with the process owners. To validate the documented process, the 
initial workflow has been presented for the process owners to avoid any inconsistency. In this research 
BIZAGI Software was applied and nearly 103 processes within considered case study were documented. 
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Without documentation, identifying assessment criteria’s for processes and understanding the processes 
complexity was not achievable.   

2.2.Entropy 

Considering the concept of business process management, in order to evaluate and cluster the processes, 
four main criteria’s were used, each described as below. These factors were emanated from brain 
storming sessions within considered case study. The acronym of “FIRC” was used to denote frequency, 
importance, risk and complexity of each process. 

[1]. Frequency (repetition). In this indicator, the number of repetition of each process is requested 
within a specified time frame from the processor's or system's promoter; 

[2]. Importance. In this indicator, the importance of each process is requested from senior 
management. For this purpose, the processes are evaluated on the scale of very important, 
important, almost important, ordinary, nearly unimportant and unnecessary terms. These terms 
where after changed to numbers from 6 to 1, respectively. Afterwards, the average of managers’ 
decisions are taken to be used in the decision matrix for employing ELECTRE TRI method; 

[3]. Risk (obstacles and possible risks). In this indicator, the executor of each process is asked to 
use the linguistic variables to express the degree of problems within each process. For this 
purpose, the spectrum of very problematic, high, almost high, normal, almost desirable and 
unproblematic have taken into account by the managerial board. Subsequently, these terms 
where changed to numbers from 6 to 1, respectively.  

[4]. Complexity (Number of elements in BIZAGI). According to the BIZAGI software counter, in 
this indicator, the number of required tasks for each process is determined to present the 
complexity of each process. Element counter in BIZAGI software presents the number of 
elements used in each process as a sign of complexity; 

After identifying main criteria’s for process selection, the importance of each criteria is calculated. In 
our proposed approach, based upon the existence of information regarding each process, Shannon’s 
entropy method has been selected (Mokhtarzadeh et al, 2018; Mahdiraji et al, 2019; Mahmoudi et al, 
2019). Based on data gathered for each process based on FIRC criteria’s and regarding the importance 
of time and cost, we have tried to employ the most convenient way to analyze each criteria. Any other 
weighting method requires extra questionnaires to be filled by company’s managers. To avoid any 
disruption and time consuming activities, Shannon’s entropy method is adopted to assess the criteria’s 
with no further questionnaire or expert’s opinion. The weighting methods in MCDM could be classified 
based upon the existence of information or based upon expert’s opinion. Figure 3 classifies some of 
these methods. (Hajiagha et al, 2015)  
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Figure 3. Classification of weighting methods 

Entropy is the compressive procedure of information which results in higher rate of compression and 
high speed of transmission which compresses the required number of bits depending on the observation 
of repetitive information/message (Naidu et al, 2017). Shannon proposed entropy to measure 
uncertainty in communication. Since this measure is based on the probabilistic uncertainty, it has also 
begun to be used in various branches of science (Tugal & Karci, 2019). In this research the initial 
version of Shannon’s entropy has been employed as below. (Hajiagha et al, 2015; Beheshti et al, 2016) 

Step 0) consider a decision making matrix with (m) row and (n) column. Each row indicates the 
alternatives available and each column present the evaluating criteria. Note that, 𝑖 = {1,2, … , 𝑚} and 
𝑗 = {1,2, … , 𝑛}. Accordingly, the decision making matrix (DMM) is illustrated as equation (1). Where 
𝑎  presents the situation of ith alternative upon jth criteria.  

𝐷𝑀𝑀 =

𝑎 ⋯ 𝑎
⋮ ⋱ ⋮

𝑎 ⋯ 𝑎
                                                                                                    (1) 

Step 1) Normalize the decision making matrix by equation (2), where 𝑛  indicated the normalized value 

of ith alternative upon jth criteria.  

𝑛 =
∑

                                                                                                                              (2) 

Step 2) Calculate each criteria entropy by equation (3), where 𝐸  denotes the entropy of jth criteria. 

𝐸 = −𝐾. ∑ 𝑛 . 𝑙𝑛(𝑛 )  𝑖𝑓 𝑘 =
 ( )

                                                                              (3) 

Step 3) Calculate the discrimination power of each criteria; accordingly the importance of each criterion 
upon its discrimination power. Remark that 𝑑  denotes the discrimination power of jth criteria and 𝑤  

reveals the importance of jth criteria by equation (4). (Razavi et al, 2015; Hashemi et al, 2016) 
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𝑑 = 1 − 𝐸 → 𝑤 =
∑

                                                                                                     (4) 

Recently this method has been applied in weighting the importance factors in sustainable society (Wu 
et al, 2018) and improving the cross efficiencies (Song et al, 2017). Moreover, the intuitionistic fuzzy 
versions of entropy is currently available for high uncertain circumstances (Chen & Li, 2010) and (Chen 
& Li, 2011).  

2.3.ELECTRE TRI 

MCDM methods vary from different approaches. In case the uncertainty is low, deterministic 
approaches are useful; otherwise, fuzzy, grey, interval, intuitionistic, hesitant or possibilistic approaches 
are performable. Based upon the purpose, multi attribute decision making (MADM) or multi objective 
decision making (MODM) methods are applicable. The first focuses on evaluating, scoring, sorting or 
clustering problems and the second group mainly concentrate on designing and optimizing. (Razavi et 
al, 2015; Amoozad Mahdiraji et al, 2018). Regarding this fact, in our proposed approach a certain 
MADM method has been employed. Figure 4 illustrated a classification of MADM methods.  

 

Figure 4. Classification of MADM methods (by authors) 
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In this research to avoid time taking activities and further judgements, similar to Shannon’s entropy, no 
further data have been extracted. Based on data’s gathered upon FIRC, three profile is determined and 
processes are clustered to three groups on previous data gathered. Note that, the considered and studied 
organization is active in financial market with multifarious activities; thus, manager’s free time to 
participate in any extra activity was completely restricted. Note that, both Shannon and ELECTRE 
methods are solvable simply by software (e.g., ELECTRE TRI 2.0).  

ELECTRE TRI is a multiple criteria sorting method, i.e., a method that assigns alternatives to 
predefined categories. The assignment of an alternative (a) results from the comparison of (a) with the 
profiles defining the limits of the categories. Let (F) denote the set of the indices of the criteria g1, g2, 
…, gm (F= {1, 2, …, m}) and (B) the set of indices of the profiles defining p+1 categories (B= {1, 2, 
…, p}), (bh) being the upper limit of category (Ch) and the lower limit of category Ch+1; h =1, 2, …, p. 
(Mousseau and Slowinski, 1998). 
ELECTRE TRI method builds an outranking relation (S), i.e., validates or invalidates the assertion aSbh 

(and bhSa), whose meaning is “(a) is at least as good as (bh)” (Roy and Cincke, 1984). The indifference 
and preference thresholds qj(bh) and pj(bh) constitute the intra-criterion preferential information. They 
account for the imprecise nature of the evaluations gj(a). Note that, qj(bh) specifies the largest difference 
of gj(a) - gj(bh) that preserves indifference between (a) and (bh) on criterion (gj) and pj(bh) represents the 
smallest difference of gj(a) - gj(bh). In order to validate the assertion aSbh (and bhSa) two conditions 
should be verified: 

[1]. Concordance. For an outranking aSbh (and bhSa) to be accepted, a “sufficient” majority of 
criteria should be in favor of this assertion; 

[2]. Non-discordance. When the concordance condition holds, none of the criteria in the minority 
should oppose to the assertion aSbh (and bhSa) in a “too strong way” (Mousseau and Slowinski, 
1998).  

Two types of inter-criteria preference parameters intervene in the construction of S: 

[1]. The set of weight-importance coefficients w= (w1, w2, …, wn) is used to aggregate the single-
criterion concordance index c (a, bh) (j=1, …, n), which indicates how much each criterion 
agrees with the assertion aSbh, into a global concordance index c (a, bh), which quantifies the 
relative importance of the coalition of criteria being in favor of the assertion aSbh (similarly, c 
(bh, a) is computed concerning the assertion bhSa);  

[2]. The set of veto thresholds (v; (bh); v2(bh); . . .; vm(bh)) is used in the discordance test. Note that 
vj(bh) represents the smallest difference of performances in criterion gj for gj(bh)-gj(a) (Dias et 
al, 2002). 

As the assignment of alternatives to categories does not result directly from the relation S, an 
exploitation phase is necessary which requires the relation S to be “defuzzified” (Dias et al, 2002). 
ELECTRE TRI builds an index    0,1hba, the degree of credibility of the that represents   abh,  

assertion aSbh (bhSa), Aa , Bh . The assertion aSbh (bhSa), is considered to be valid if 

       abba hh ,, ), λ being a “cutting level” between 0.5 and 1. Determining  hba,  consists 

of the following steps (the value of  abh ,  is computed analogously) (Dias et al, 2002; Mousseau and 

Slowinski, 1998).  

1) Compute the partial concordance index cj(a, bh), Fj by equation (5). 
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3) Compute the discordance indices dj(a, bh), Fj  by equation (7). 

 
     
     

 















otherwise

bbgagif

bpbgagif

bad hjhjj

hjhjj

hj

1,0

1

0

,   

 
(7) 

 

4) Compute the credibility index  hba,  of the outranking relation by equation (8). 
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The values of  hba, ,  abh ,  and λ determine the preference situation between a and bh: 

    hba,  and     abh , aSbh and bhSa ,hba i.e., a is indifferent to bh; 

    hba,  and    abh , aSbh and not bhSa ,hba  i.e., a is preferred to bh (weakly or 

strongly); 

    hba,  and     abh ,  not aSbh and bhSa ,abh  i.e., bh is preferred to a (weakly or 

strongly); 

    hba,  and    abh , not aSbh and not bhSa ,hh aRbaRb  i.e., a is incomparable to 

bh (Hashemi et al, 2016).  

Accordingly, two assignment procedures are available. Pessimistic and optimistic approaches being 
illustrated as below.  

Pessimistic procedure. 

[1]. Compare (a) successively to (bi), for i=p, p-1…,0, 
[2]. (bb) being the first profile such that (aSbh), assign (a) to category )( 11   hh CaC . 

Optimistic procedure.  

[1]. Compare (a) successively to (bi), i=1, 2…, p, 
[2]. (bb) being the first profile such that abh  , assign (a) to category )( hh CaC  . 
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Note that Yu et al in (2018) reformulated concordance index by fuzzy measures and moreover, revised 
the discordance index by employing a novel digraph of criteria’s (Yu et al, 2018). In addition, recently 
a mathematical model was presented to optimize the framework of determining the profiles in 
ELECTRE TRI method (Ramezanian, 2019). ELECTRE TRI method has been widely used in decision 
making issues, which include the actual use of this method in managing and optimizing energy systems 
(Beccali et al, 2003; Papadopoulos and Karagiannidis, 2008; Zhang and Yuan, 2005). Evaluating and 
selecting optimal outsourcing contracts (Almeida, 2007), the student rating process (Leyva, 2005), 
strategic planning of natural resources (Kangas et al, 2001) and the choice of machinery and equipment 
(Tam et al, 2003; Ulubeyli and Kazaz, 2009). Fuzzy version of this method was newly employed in 
intrusion response prioritization (Singh & Kaushik, 2019).  

Furthermore, hybrid uncertain approaches of ELECTRE method specially ELECTRE TRI has been 
introduced during last five years. (Hashemi et al, 2016). Lately, a hybrid intuitionistic version of this 
method was illustrated with TOPSIS to storage location assignment problem (Micale et al, 2019). 
Furthermore, the mixed version of ELECTRE method with VIKOR method under intuitionistic fuzzy 
condition was designed newly (Şebnem & Balaman, 2019). Recently, probabilistic linguistic version of 
this method was evolved recently (Liao et al, 2019). In the present paper, due to the fact that the existing 
processes of the case study are numerous and there is a disability in choosing and deciding regarding 
the processes to improve, ELECTRE TRI method has been used to resolve this problem accordingly. 

2.4.BPM analyzes 

After documentation and clustering processes based upon BPM, Shannon’s entropy and ELECTRE 
TRI, according to BPM methodology, processes in each cluster should be redesigned accordingly. Some 
processes need to eliminated or added, some redesigned slightly and some completely changed. The 
level of reengineering of the processes depend on the cluster of each process stands based upon previous 
steps. These categories present the type of change a process needs. Class “N” or necessary indicate 
processes that should be definitely redesigned. Class “C” or considerable demonstrates procedures that 
require slight changes. Finally, class “O” or ordinary selects processes without any necessary changes 
required and their current status is fine (NCO classification). These classes are presented in Figure 5.  

 

Figure 5. Classes of changes necessary for processes upon ELECTRE TRI categorization 

Each mega process encompasses processes and sub-process. The following framework is performed in 
order to analyze processes upon Figure 6. Note that, the processes are divided in three clusters of 

Class of Changes 
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processes
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Essential Changes 
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Slight Changes
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No Changes 
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supportive, operational and managerial processes (called “MOS” classification) as below. This 
classification is emanated from brain storming sessions within considered case study.  

[1]. Major processes that are decisive in decision-making and planning are considered as managerial 
processes (Class “M”); 

[2]. Processes which are related to the core services and with one or maximum two intermediaries 
lead to generating revenue are defined as operational processes (Class “O”); 

[3]. In addition, processes which support operational processes are labeled as logistical or 
supportive processes (Class “S”).  

 
Figure 6. The general framework of the fourth step 

3. Case Study and Results 

The structure of Iranian Islamic Financial market in exchange and securities has been illustrated in 
Figure 7. The structure consist of three level, managerial level (governance level), supportive level 
(middle level) and operational level. The governance level focuses on controlling the Islamic financial 
market, the supportive level consists of companies preparing the appropriate tools for the market and 
the operational level includes companies really performing as players in the market. KBK securities 
(among nearly 100 broker) is an operational level company considered in this research.   
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Figure 7. The structure of exchange and securities market in Iran 

The current research was carried out in KBK Securities Co.; thus, after recognizing the securities market 
environment and exploring the processes and documenting them, the processes have been documented 
as following categories. 

 Human Resources Processes; 

 Support Processes; 

 Marketing and Customer Processes; 

 Public Relations and International Affairs Processes; 
 Securities Transactions Processes; 

 Financial Asset Processes; 

 Research, Consulting and Investment Processes; 

 Supply and Securities Processes; 

 Information and Communication Technology Processes; 
 Financial Processes; 

 Commodity Transaction Processes; 
Each of these mega processes encompasses processes and sub-process which is analyzed and diagnosed. 
According to the defined general framework in the initial analysis (Figure 6- initial analysis), the 
processes are divided in three clusters of supportive, operational and managerial processes. 

According to the “MOS” labels and assigned weights, the classification and distribution of managerial, 
operational and supportive processes of the KBK Securities Co. are presented in Table. 2. The initial 
weight of each process has been gathered from CEO and board of directors opinions based upon KBK 
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strategic plan and vision. For more clarification, MOS classification share based upon the number of 
processes in each class and the importance of each class has been demonstrated in Figure 8.  

Table 2. The status of managerial, operational and support processes 
Share of MOS processes 
based upon importance 

Share of MOS processes 
based upon frequency 

Processes 
Weight 

Number of 
Processes 

Type 
(MOS) 

Row 

8% 11% 23 11 Managerial 1 

64% 50% 184 52 Operational 2 
28% 29% 82 41 Supportive 3 

1 1 289 104 Total # 

 
Figure 8. Comparison of MOS processes shares in studied case 

As presented in Figure 8, there is no marked difference between the shares of MOS classification in 
two approaches. It is obvious that operational level processes and supportive processes are more 
frequent than managerial processes, being reasonable for service based companies.  

After the initial analysis of the processes, clustering the documented processes should be considered. 
The goal of clustering processes at this stage is to identify high priority process groups in KBK 
Securities Co. For this purpose, there are some commonly used methods for clustering in the world. In 
this research, a method based on a multi-criteria decision making approach called ELECTER TRI has 
been applied. In order to complete the process information, except the indicator of the number of tasks 
in each process that can be obtained in the software and the documentation section, each process has 
ranked in terms of three other criteria using the managerial questionnaire (“FIRC” criteria’s). After 
completing the questionnaire, an ELECTRE TRI method is used for implementation besides Shannon’s 
entropy. Subsequently, the processes were evaluated in four sections presented below.  

In order to cluster the processes of the considered broker company performing the ELECTRE TRI 
method, primarily the processes were evaluated in four indicators compromising of managerial 
importance, problems, number of tasks and frequency of repetition (FIRC factors). After the initial 
review, the frequency factor was eliminated from the analysis in virtue of not having a significant effect 
on the importance of the processes and due to the high dispersion among the processes. For this purpose, 
the criteria’s of the ELECTRE TRI method including profiles and thresholds of indifference, preference 
and failure are considered in the Table 3. 

Managerial (M)

Operational (O)Supportive (S)

Frequency Importance
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Table 3. Processes Evaluation Form 
Number of the process activity/ 

complexity (C) 
Problems/ risks of the 

process (R) 
Importance of the 

process (I) 
Parameters 

30 2 2 g(b ) 
15 2 2 p(b ) 
5 1 1 q(b ) 
25 3 3 v(b ) 
60 4 4 g(b ) 
15 2 2 p(b ) 
5 1 1 q(b ) 
25 3 3 v(b ) 

In order to calculate the weights of the indicators, the comments of senior managers of the studied 
company were adopted at a brainstorming meeting. Hence, the weights were assigned by the experts to 
identify the criteria for process clustering. Besides, the Shannon entropy method is used for calculating 
the weights. Finally combined weigh by integrating expert opinions and Shannon’s entropy was 
considered. Five group of experts each containing three members were cooperated in this research. 
Figure 9 presents the weights of FIRC criteria’s based upon experts opinion, Shannon’s entropy and 
combined approach. Final weight are also presented in Table 4.  

 
Figure 9. Weights of FIRC criteria’s for evaluating business processes 

Table 4. The weights of analyzing criterias 
 Experts Opinion Shannon’s Entropy Combined Weights 

Importance (I) 0.33 0.33 0.32 

Risk  (R ) 0.42 0.38 0.47 

Complexity (C ) 0.25 0.29 0.21 

According to the experts’ judgment that declared with interval scales, at first the geometric mean is 
calculated. According to Table 5, the geometric mean of the weights of the indicator of managerial 
importance of processes is 7.97 and process problem indicator is 9.79 and the activity indicator in the 
process steps is 5.50. By up scaling these numbers, the final weights of the indicators are 3.43, 4.21 and 
2.36. All analyzes are performed by using the ELECTRE TRI software. Table 5 illustrates the frequency 

Importance (I)
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of allocation of options in “NCO” the three categories. Note that, 103 processes were identified and 
documented by more 1500 hours work.  

Table 5. Allocation of NCO in two optimistic and pessimistic approaches in ELECTRE TRI 

Class name Pessimistic allocation Optimistic allocation 
Necessary (N) 12% (12 processes from 103 processes) 48% (49 processes from 103 processes) 

Considerable (C) 84% (87 processes from 103 processes) 51% (53 processes from 103 processes) 
Ordinary (O) 4% (4 processes from 103 processes) 1% (1 processes from 103 processes) 

Considering the minimal class of each process, finally 32 processes were selected as items that require 
fundamental changes and redesign (Class N). Table 6 illustrates the list of these processes. Remark that 
other classes are not further considered due to budget limitation of considered organization. 

Table 6. Selected processes in class “N” 
Finalized selection Row Finalized selection for Class N Row 

Ordinary transactions 17 Branches performance evaluation  1 
Block transactions 18 Risk management 2 
Changing controller broker 19 Control the risk of paying credits 3 

Provide analytical content 20 Validation and monitoring on transactions 4 
Companies data collection 21 Establish new fund 5 
Accepting the goods on Iran Mercantile Exchange 22 Produce new production 6 

Sale on Iran Mercantile Exchange 23 Hiring manpower 7 
Purchase on Iran Mercantile Exchange 24 Pay productivity 8 

Buy payment on Iran Mercantile Exchange 25 Major transactions 9 
Future transactions 26 Priority transactions 10 
Attracting the marketers 27 Super-pam monitoring 11 

Securities transactions with fixed income 28 Unfreeze credit customer share 12 
Client portfolio 29 Freeze credit customer share 13 
Investing in stocks 30 Collateralization 14 

Bank reconciliation. 31 Initial release 15 
Issuing and canceling the fund units  32 Claims collection 16 

After documenting, clustering and extracting selected processes, three types of process improvements 
were proposed. For this purpose, improvement suggestions are presented at three levels as Table 7.  

Table 7. Classification and introduction of proposed improvements 
Row Symbol Explanation Description 

1 S Solution 
Provide a complete solution which includes adding new processes to 
organization by defining objectives, functions, components and process flow  

2 H Heuristic 
Innovative solutions which includes development of initial proposed solutions 
including redesigning process forms, reforming process flow, eliminating 
some tasks and simplifying the process 

3 D Draft 
Proposing a fundamental change and redesign in organization from 
organizational chart, performance analysis, etc.  

According to the above classification and the levels of improvement, the proposed offer status for the 
studied organization is specified as Table 8. Considering 32 processes (class N) requiring changes and 
regarding the solutions emanated from standard BPM models and benchmarking, solutions were 
proposed.  

Table 8. Processes redesign list 
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Improvement process title Row  
Improvement suggestions of the D cluster (First level) 

Branches performance evaluation  1 
Improving the Validation and monitoring transactions 2 
Improving the comprehensive marketing model 3 
Improving the layout evaluating the function and productivity payroll (headquarters) 4 
Improving business process analyst 5 
Improving the process of measuring the customers’ satisfaction 6 
Improving the BPMN process 7 

Improvement suggestions of the S cluster (Second level) 

Improving the HRM 1 
Redesigning the structure of the company 2 

Improvement suggestions of the H cluster (Third level) 
Securities transactions with fixed income 1 
Establish new fund 2 

Content analysis process 3 
Changing controller broker 4 
Produce new production 5 

Attracting the marketers 6 
Attending events 7 
Improve the portfolio process 8 

Investment in the BARAN and YEKOM Funds 9 
Super-pam monitoring 10 

Issuing and canceling the fund units  11 
Freeze and unfreeze credit customer share 12 
Securities transaction units (block, ordinary, major and unused priority) 13 

Online transaction  14 
Process of reconciliation 15 
Claims collection by trader 16 

4. Discussion and Conclusion 

This paper presents a multi method approach for BPM in the service sector with particular reference to 
financial market. A number of tools including multi attribute utility theory, ELECTRE TRI method, are 
employed to conduct a business process management exercise for the KBK Securities Co., operating in 
the Iranian stock and mercantile exchange market. Our research identified 103 business processes and 
through expert interviews, clustering and multi decision making tools we reduced these to only 32 
processes that are critical to the financial, operational and managerial sustainability of the company. 
These processes were documented using BIZAGI software based upon BPMN language. 

In business process management identifying processes that should be completely reengineered, should 
be remained and performed by the current situation, should be eliminated and processes that should be 
added or completely redesigned, is a controversial issue. Many companies including the studied case, 
usually answer the aforementioned question without using different expert’s opinion or any analytical 
methods. Moreover, the processes to be eliminated, added, reengineered or redesigned are basically 
selected by non-compensatory models and based upon limited criteria’s. In order to find the optimal 
answer for the aforementioned questions, a hybrid business process management, weighing methods 
and multi criteria decision making (MCDM) approach was proposed in this research to avoid any false 
decision in this regard. In this regard KBK had problems in its operations in any field. Therefore, this 
research can improve the performance from the perspective of managers in order to facilitate and 
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expedite the flow of affairs and from the perspective of customers to receive faster and better services. 
This paper is a practical research which tries to improve its current state by improving organizational 
processes.  

To implement the proposed approach four major steps are determined. (1) Documentation of the 
processes, (2) identifying process assessment criteria’s and weighting, (3) clustering processes based 
upon evaluating criteria’s and (4) proposing processes that should be reengineered. In this research 
BIZAGI Software was applied and nearly 103 processes within considered case study were documented 
by more 1500 hours work through five experts from university. Afterwards, four criteria’s including 
frequency, importance, risks and complexity were considered as evaluating factors. Frequency was 
extracted through data bases of each process, complexity from BIZAGI element counter, and 
importance and risks of each process was determined by a Likert scale questionnaire. The questionnaire 
was scaled from 1 to 6 and filled by group of experts within organization, all from managerial levels 
including chief executive officer and managing director and board of director’s members.   

Based on data gathered for each process based on FIRC criteria’s and regarding the importance of time 
and cost, we have tried to employ the most convenient way to analyze each criteria. Any other weighting 
method required extra questionnaires to be filled by company’s managers. To avoid any disruption and 
time consuming activities, Shannon’s entropy method is adopted to assess the criteria’s with no further 
questionnaire or expert’s opinion. Based on Shannon’s entropy with FIRC criteria’s and experts opinion 
criteria’s (including importance and risks), a combined weigh was calculated for FIRC factors. Note 
that, frequency was eliminated due to inaccessibility to data bases and the weight for risk, importance 
and complexity was emanated 0.47, 0.32 and 0.21, respectively. Similarly, to avoid time taking 
activities and further judgements, based on data’s gathered upon FIRC, processes were clustered to 
three groups on previous data gathered. By the use of two optimistic and pessimistic approaches in 
ELECTRE TRI method, 32 processes out of 103 were selected as critical to be reengineered.  

This research make significant contribution to theory in that providing a multi method streamlining 
approach to streamline the business processes for a small financial company operating in the financial 
market in the context of Iran. Our finding suggests that instead of revising and redesigning 103 
processes, only 32 processes were recognized as critical. Where previously relatively a lot of managerial 
time and other resources were utilized to meet the required business efficiency and performance. This 
method has resulted in increasing the organizational and managerial capacity by 68%; that company 
can utilize to grow their business. The added advantage is also reduction in the complexity and up and 
down line of communications channels, therefore, further increasing the effectiveness of the business 
operation. The proposed solutions were implemented in 2017, and was revisited after 12 months to 
evaluate the effectiveness of the solution. In conjunction with shorter time, lower money and energy for 
BPM in studied company, higher satisfaction level of customers and employees was observed.  Future 
researches could explore the efficacy of this method in different service and manufacturing sectors, as 
well as introduce other MCDM methods. 
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