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Abstract- The selection of projects has raised a substantial attention within the last decades, in particular. The issue has been 
taken into consideration from different perspectives, ranging from the influential criteria determination to the best 
alternatives selection. The aim of projects selection with organized frameworks is to provide improvements in the 
organization’s capabilities. Likewise, there is a special sensitivity with the projects selection and management in the power 
networks section, because of the need to heavy investments, safety, welfare, development, and so on. On the other hand, it is 
of crucial importance to apply the most suitable project management methodologies for such big and intricate projects. 
However, there is a serious concern for efficient application of the management methodologies and that is associated with 

how they are customized, i.e., tailored. Therefore, this paper is developed to consider power networks selection with respect 
to the components which should be tailored. To this aim, DEMATEL is applied to specify the most important criteria and 
AHP is used to determine the best alternatives, afterwards. The applicability of the proposed process is shown by a case 
study and the results are finally reflected. 
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I. INTRODUCTION 

 

Project selection problem has been addressed as a 

main concern for project managers and those who are 

involved in the related area since the last decades. It 

has raised much attention for the project-based 
organizations, particularly. Likewise, the managers 

and practitioners have put a remarkable emphasis on 

application of appropriate project management 

standards to achieve more satisfactory results. In 

other words, once the projects are screened in terms 

of key measures and managed under efficient 

standards/methodologies, the rate of implementation 

successincreases significantly[1].  

 

The main benefits with an attitude toward project 

portfolio are as follows. 1) It improves the 
corresponding environment by prevention of 

constipation and leads to collaborative decision-

making. 2) It minimizes individual projects’ risks 

with respect to their business impact consideration 

and increases the projects’ synergy as well. 3) It 

assures that the human resources’ capacities are 

optimized with respect to the control requirements. 4) 

It guarantees that there is a clear path in the processes 

execution[2]. 

The project selectionproblem is accounted for as a 

strategic matter, often addressed by multiple, 
conflicting, and disproportionate criteria.In a broader 

sense, the selection has to be carried out with respect 

to a set of heterogeneous criteria under some 

limitations such as the available/allowed 

budget[3].The incorporation of a varied set of 

objectives makes the problem be considered and 

analyzed by multi-criteria decision-making 

approaches. 

For instance, Iniestra and Gutie´rrez [4] considered a 

project portfolio selection problem by a multi-

objective model with quadratic objective functions 

for a transportation planning case. They filtered the 

solution by a knee identification procedure and used 

the ELECTRE-III method to practicethe decision 
maker’s preferences. Liu and Wang [5] combined the 

project portfolio selection problem with time-

dependent resource constraints scheduling. They 

proposed different periodical procurement strategies 

and budget limitationsfor profit maximization 

objective in their study. 

Since the standards/methodologies are introduced and 

evolved for specific purposes, they are advised to be 

tailored while applying. According to the PMBOK, 

tailoring can be brieflydefinedby the appropriate 

combination of processes, inputs, tools, techniques, 
outputs, and life cycle phases to manage a project [6]. 

 

Almost all project management frameworks reiterate 

that “tailoring” should be practiced in applying a 

project management methodology for a given case. In 

this regard, PMBOK suggests the practitioners to 

tailorit since such a standard document only 

recognizes a subset of the project management body 

of knowledge. In a similar context, PRINCE II 

indicates its universality and incorporation of 

different environment, size, complexity, and risk [7]. 
Thus, it states the importance of tailoring the 

methodology to be fitted to the organization since it is 

expected to be applied for any project type, 

geography or culture. According to PRINCE II, the 

chief tailoring purposesare to guarantee that: 

The project management method is aligned with the 

business processes (e.g., human resources, financial, 

and etc.) to back up the project. 
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Project controls are commensurate with the project’s 

scale, importance, complexity,team, risksand 
capability. 

 

Tabrizi and Ghaderi[8] proposed a research model 

based on fuzzy DEMATEL to extract the most 

influential factors in tailoring a standard. They mostly 

concentrated on the bodies of knowledge in 

determination of the factors that needs customization. 

In a further study, Tabrizi and Ghaderi [9] applied the 

results of the previous research and dealt with the 

project selection in a telecom case study.  

The rest of the paper is described as follows. A brief 

description of DEMATEL and AHP are presented in 
sections 2 and 3, respectively. Case study is 

addressed in section 4 and the conclusions are 

described in the last section.  

 

II. DEMATEL 

 

Decision making trial and evaluation laboratory 

(DEMATEL) is usedhere to determine the importance 

of criteria in tailoring the project management 

framework. Moreover, the 10 bodies of knowledge in 

the project management are taken into consideration 
as the criteria by which we are supposed to manage a 

project. 

 

Battelle Memorial Institute introduced DEMATEL 

through its Geneva Research Centre for the first time 

[10]. The method can be described as a cause and 

effect model which is eligible to extract the relations 

between intricate criteria. It can bring the users with 

the importance of the criteria under consideration, as 

well as the degree by which an attribute influences 

over the others. 

Now, a concise explanation of DEMATEL is 
presented below. 

 

 1. Find the pair-wise comparison matrix: 

In this step, the decision-maker (DM) performs a 

pair-wise comparison on how criterion i  influences 

criterion j . The comparisons are done by integers 

including 0, 1, 2, 3, and 4, respectively, representing 

“No influence”, “Very low influence”, “Low 

influence”, “High influence”, and “Very high 

influence”. Eq. (1) pertains to the average matrix in 

terms of a group of experts’ judgements (e.g., h ). 
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X  stands for the kth expert’s judgement 

on how criterion iprecedes criterion j.  

2. Calculate the normalized initial direct-

relation matrix: 

Eqs. (2) and (3) show the normalized direct-relation 

matrix M, in which all diagonal elements equal zero. 
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3. Compute the total relation matrix: 

The total-relation matrix S can be calculated with 

respect to the normalized direct-relation matrix. It can 

be obtained by Eq. (4), in which I represents the 

identity matrix. 
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4. Specify dispatcher and receiver group: 

Dispatcher and receiver groups can be specified in 

regard to D-R and D+R values, in which R and D 

represent the sum of matrix S columns and rows, 

respectively. D-R identifies that how strong a 

criterion influences the others [11]. 
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5. Set a threshold value and obtain the 

impact-diagraph-map: 

An impact-diagraph-map can also be developed if the 

DM sets a threshold value. It is obtained by mapping 

the data set of (D+R, D-R), in which D+R and D-

Rconstitute horizontal and vertical axes, respectively. 

 

III. ANALYTICAL HIERARCHY PROCESS 

(AHP) 

 
Saaty[12] developed the analytic hierarchy process 

(AHP) in the 1970s as a mathematics and 

psychology-based technique for organizing and 

analyzing complex decisions for discrete optimization 

problems. 

 

It provides a comprehensive and rational framework 

tobuild a representative and quantitative structure for 

a decision problem, where the alternative solutions 

are evaluated by relating the elements to the goal. In 

other words, AHP gives a hand to the DM to accost a 

proper decision instead of prescribing it. 
Without loss of generality, the function of AHP is 

based on a hierarchy by which the decision problem 

is decomposed into sub-problems that each one can 

be analyzed independently. In fact, the DM can 

evaluate the elements systematically, once the 

structure hierarchy is determined. 

 

The method leads to a numerical priority or weight 

for each element of the hierarchy according to the 

evaluations. They reveal the relative capability of the 

alternatives to achieve the overall goal. In this course, 
the ability to account for the diverse and mainly 

https://en.wikipedia.org/wiki/Thomas_L._Saaty
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Psychology
https://en.wikipedia.org/wiki/MCDA
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incommensurate comparison of elements in a 

consistent way can be addressed as a key strength 
point of AHP.  

 

The implementation steps of AHP are briefly 

mentioned, as follows. 

 The synthetization of the pairwise comparison 

matrix  

 The calculation of the priority vector  

 The calculation of the consistency ratio, 𝜆𝑚𝑎𝑥 , 
and consistency index  

 Checking the pair-wise comparison matrix 

consistency. 

 

IV. CASE STUDY AND NUMERICAL 

RESULTS 

 

The proposed model is applied here for a real study in 

the power network case. To this aim, a power 

company, i.e., Regional Electricity Company of 

Baakhtar, is considered, where there was to select and 

prioritize the most beneficial projects for investment. 

The company responsibility is to distribute and 

control theelectrical power to many adjoining cities in 

Iran. It consists of several units of power generation, 

lines, loads, and two/three-winding transformers. In a 

given investment circumstance, the board of directors 

had to decide on the projects that could satisfy the 
requirements the best. As obvious, a power network 

should be considered and analyzed once 

establishment, with regard to many crucial criteria 

including; reliability, stability (short and long-term), 

and security [13; 14; 15].In addition, the project 

steering committee emphasized the necessity to apply 

an efficient project management standard. Therefore, 

the given model was proposed to help them in this 

matter. First, the DEMATEL was used to prioritize 

the influential criteria in tailoring the corresponding 

project management standard. Afterwards, they took 
the outputs, i.e, the tailoring criteria, in addition to the 

establishment criteria for selecting the best 

alternatives. Initially, there were four potential 

projects that could be implemented for fulfilling the 

needs, from which one had to be picked out. At the 

outset, a group of experts were invited to take part in 

providing the DEMATEL inputs. Table 1 shows the 

assessment data of an expert. Once the steps were 

followed, the total relation matrix was obtained, 

shown in Table 2. 

 
The first important tailoring criterionwas taken to 

consider the alternatives by, besides the establishment 

criteria. Fig. 1 shows the structure  of the AHP. The 

calculations show that “risk management” plays a 

significant role in successful implementation of the 

project management standard. Therefore, it is advised 

to be taken into account in tailoring. 

 

 
Fig. 1. The AHP structure. 

 

The four alternative investment projects were taken 

into consideration with respect to the criteria. 

According to the decision hierarchy, they were 

compared with regard to the criteria and the criteria 

were compared with regard to the goal, i.e., the 

project selection. All steps were carried out and the 

consistency ratio/index were calculated to assure the 

accuracy of calculations. Finally, the normalized 
scores of the projects were as follows. Project 

1=0.234, project 2= 0.267, project 3= 0.245, and 

project 4= 0.554. Thus, the second project proved the 

best choice, since it could obtain the highest weight. 

 

CONCLUSIONS 

 

There are many different factors influencing the 

successful implementation of projects. The project 

selection problem is one of the crucial issues that 

plays a substantial contribution to such achievements. 

However, the chain of factors continue to other 
elements such as application of an efficient project 

management standard. In this regard, it should be 

mentioned that a given project management 

standard/methodology cannot necessarily guarantee 

the success in implementation of a project. In other 

words, it is required to fit the applied standard to the 

project and organization conditions, referred to as 

“tailoring”. Taking the notes mentioned above into 

account, the authors have addressed the project 

selection problem with respect to the tailoring aspect. 

To this aim, a model is proposed by which the most 
important factors in successful tailoring of a project 

management standard are determined by the 

DEMATEL and the available alternatives are ranked 

with respect to the tailoring prerequisite in addition to 

other key selection criteria. The model was tested for 

a case study in a power network company, where the 

decision makers had to prioritize the extant projects 

and determine the best one. 

 

Since the aforementioned problem is associated with 

the strategic decision-making layer and for sure, it 

does include comprehensive considerations, the 
model can be developed with regard to different 

aspects. For example, the prioritization issue can be 
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performed without regard to the linear relations 

assumption between the decision elements. As 
another future research interest, the uncertainty and 

vagueness in comparison judgements can be taken 

into consideration. 

 
 

Table 1. The assessment data (a typical expert). 

 
 

Table 2. The total-relation matrix. 
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