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Abstract 
 
As part of a comprehensive research, a structural model was conducted with experienced practitioners to identify the 
hierarchical structure for selecting project manager in MAPNA Company. Similar to many decision making 
problems, the choice of project managers in real life is very complicated. Although a good number of researches 
have examined these problems, no detailed and sound procedures have been stated to specify the requirement 
criteria. This paper presents a framework to help decision makers define and clarify the hierarchy of hiring criteria 
and sub criteria. The main objective of this paper it is to develop structural method to identify criteria for project 
manager selection by modifying Delphi method and as well draw out the hierarchical criteria. In this model, after 
investigating previous studies about project manager skills, the Delphi technique with some modification was used 
to seek best thinking from managers and experts for criteria selection. A case study was used to validate the models 
for the selection of project managers in a project based company. The results showed that the proposed model was 
satisfactory in choosing the criteria and are capable of improving the effectiveness in the decision making processes.  
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1. Introduction 
Project manager is an important personality that drives the affairs of the entire project management. It has been 
established that choosing a project manager is key to a successful running of any project. However, the control of 
information communication is initiated by the project manager; which as well give instructions and important 
information from within and outside projects, which includes exchange and transmission. Moreover, the project 
manager is the policy maker and system planner. The operations of a project manager should include achieving 
profit for the firm’s owner demand for the project, ensure social and sub-contractors requirements are met. 
Moreover, the firms’ construction laws and regulations as well as other rules must be realized by the project 
manager. He should be different from other talented persons, and can be liken to the ships’ helmsman. His functions 
cannot be substituted by other personnel in the project. However Herculean it is to find suitable project managers for 
engineering projects which are necessary for project implementation [1]. A suitable project manager has a very 
important promoting role to play in the smooth and successful implementation of the project. It is very difficult for 
enterprises to select an appropriate project manager. [2]. 
 
Normally, choosing a project manager for projects is one great consequence and difficult decisions that can be made. 
As a result of the fact that majority of the decisions are made by the project managers, this however, highlights the 
need for the choice of a highly experienced person for such a position. Choosing a project manager is a decisive 
decision to be taken in a project. The processes of selection include different criteria and should be in line with the 
company’s ideologies, rules and specific projects. Under a normal circumstance interested applicants should be 
examined orally and the best and most qualified candidate be selected in line with the companies requirements for 
the project [3]. 
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In the present study, detailed methodology was put forward for consideration to determine the level of criteria of 
structural arrangement for hire, and sub-criteria in a MCDM model for the selection of project managers. A 
qualitative approach was used in this study to identify the criteria that is best suited for project manager selection in 
a company based project. Panels are made up of experts with experiences in project based companies. A total of 14 
standards for judgment were singled out in a structural order. The remainder of the paper was arranged thus: after 
introduction, section 2 presents a general survey for project managers’ criteria for selection. Section 3 discusses the 
methodology and research design; Section 4 showed a case study of project managers’ selection, which explained 
the methodology of this research. Discussions are presented in section 5 which centered on the effectiveness of 
proposed method as well as conclusions and suggestions for further research in Section 6. 
 
2. Literature Review 
Multi criteria decision making (MCDM) has been used in selecting project manager. For example Chen and Cheng 
[4] developed a fuzzy MCDM  method for information system project manager selection. Zavadskas et al. [5] 
developed a multi criteria methodology for project manager selection based on grey criteria. Zhao et al. [2] adopted 
a fuzzy comprehensive evaluation methods in the selection of a project manager. Rashidi et al. [3] combined fuzzy 
systems, ANNs, and Genetic algorithm for choosing a qualified project manager. One of the initial steps in any 
MCDM problem is to identify the selection criteria. Insight into the relevant literatures to personnel selection reveals 
that majority of the reviewed studies do not provide a systematic method for criteria selection. No doubt, proper 
criteria selection is the building block for successful project manager selection. While, most of scholars do not pay 
that much attention to this step as they only focus on giving some numerical examples to justify their selection 
criteria. Some of scholars have already mentioned about eliciting criteria by using experts’ opinions [6]. However, 
they again here do not specify their method in detail. Also, some other researchers just only have expressed that they 
have used certain criteria selection methods [7-9] without specifying clearly the methods used. 
 
A project manager can be selected by companies that engage in project based on its selection criteria which mimics 
the company’s conditions of project and priorities. Researchers have their own opinion on the project managers’ 
selection criteria [10]. However, technical skills conceptual skills and human skills are considered by Godwin 
(1983), as the main four skills project managers cannot do without. In the study conducted by Jiang et al. (1998), the 
authors examined that IT PM skills, by spread of questionnaires to 118 information systems PMs from North 
America’s six largest organizations. The respondents were asked to rate every skill’s importance. The top skills were 
ranked by the group for interviewing, (managing and directing); while they are followed by communication (writing, 
speaking and listening); the next being interpersonal skills, (sensitivity, patience, cooperation, and diplomacy). 
Eighty five PMs were interviewed from the information system, electricity and agricultural sectors in Egypt, 
according to El-Sabaa [10] with respect to PMs best desirable traits. The results obtained showed that PMs at the 
initial phase were used to generate questionnaires that listed all the skills. The questionnaire was filled by 126 PMs 
from 3 similar sectors. Different factors and sub-factors affecting the project managers’ match to project 
construction was identified by Ogunlana et al. [11]. After review of related literatures, and interviews from 
management personnel that took part in the project manager’s selection. A general agreement among the 
management construction industry in Bangkok was based on the factors that affected the project managers’ 
construction selection. Thailand’s top 100 construction companies’ detailed assessment was conducted to determine 
the factors which are used to assign projects to project managers in the industry. The application of Grays relations 
method for selecting project managers was considered by Zavadskas et al. [5]. The criteria and sub-criteria were 
identified in the model on conditions that thorough review of related literatures and interview for management 
personnel as partakers in the selection of project managers. Napier et al. [12] requested from 19 IT practicing project 
managers decided to explain the skills that showed IT projects managers’ success. A semi structured methods of 
interview known as the repertory grid technique, was used to prolong these skills. The division of main skills of 
project managers into six groups, which includes organizational skills, coping skills, team skills, leadership and 
building skills, communication skills and technical skills were divided by Meredith et al. [13]. Soft competencies by 
phase projects, for the project success that project managers required for information system was investigated by 
Skulmoski and Hartman [14]. Thirty three questionnaire interviews were conducted by the authors to collect data 
from project managers, 22 IS samples and business leaders found in Calgary, Alberta, Canada. Key competencies 
were identified for every phase projects for IS (planning, initiating, implementation and closeout). In the field of 
petroleum and gas, road and transport, large building, dam construction questionnaires were sent by Rashidi et al. 
[3], to the chief managers of 28 large contractors. 
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A group decision making will be referred to a set of interdependent individuals who view themselves as a group and 
who have the common goal of selecting criteria. What distinguishes group from individual decision making is the 
existence of more than one information source and perspective that must be combined to arrive at a collective 
decision. In real world decision making problems, the number of decision makers is not one, but many. The problem 
of seeking consensus in group decision making (GDM) has been extensively studied in multi criteria problems. The 
Delphi technique and the Nominal Group Technique (NGT) are the most famous approach in group decision making 
[15].  The Delphi technique [16] is a set of procedures for eliciting and refining the opinions of a group of people 
without their being required to hold face to face meetings. Some distinct and compelling reasons for selecting the 
Delphi technique for use with GDM can be made: 

• The Delphi provides a means of obtaining structure input without the requirement of a face to face meeting. 
• The Delphi technique is inexpensive compared to convening a panel in one location for a series of 

meetings. 
• It is inherently a simplifying device since consensus is attempted for as well as the clarification of views. 
• Respondents receive feedback and are allowed to alter initial positions in successive rounds or passes. 

A panel of experts is carefully selected and then asked to address an issue in written form. The initial responses are 
likely to spread over a wide range. A follow up questionnaire is sent to the respondents with a summary of the 
distribution of the initial response. Participants are then asked to consider previous answers or remarks, respond to 
this new information and revise opinion as they see fit. This procedure is continued until a consensus of opinion is 
reached, or until no further progress toward a consensus is evident. However, experience has shown that 
convergence usually occurs at the second iteration [17]. 
 
3. Methodology 
The following In this study we developed a model to identify criteria for project manager selection by using a new 
systematic method. The goal of this model is to form the panel of experts and determining the criteria hierarchy for 
project manager selection. In this study, the Delphi technique with some modifications was used to seek best ideas 
from managers and experts for criteria selection. The systematic method consists of feedback was proposed over 
other methods because of the advantages it offers pertaining to the time available for respondents and researcher, 
convenience for respondents. This method is a Delphi based extension  and advantage of the Delphi is that it avoids 
direct conflict of the experts [17]. 
 
The selection of criteria is very important in the decision making process of the project manager selection problem. 
Decision makers with different backgrounds, experience and knowledge in the organization are working. It seems 
more logical that a group of experts to define criteria rather than by a single person. Usually it is better that experts 
from different departments participate in the selecting suitable criteria. Each expert thinks about set of criteria with 
own perspective.  The new extension from modified Delphi method [18] is used to extract the suitable criteria for 
project managr selection. The primary reason for the using and modifying Delphi for use in this study is that it has 
been used successfully for similar purposes within the criteria selection [17]. The suggestion was made that group 
members working independently might be able to generate more innovative ideas; and such a process could reduce 
the diminution of the assessment capabilities of group members when there are face to face interactions. Then, a 
general consensus among experts can be reached to establish a hierarchical structure for criteria. Based on 
requirements of the specific job position and decision makers opinions criteria should be defined. 
 
The systematic Delphi method is an approach that uses panel experts for elicit experts’ opinion in a special subject 
[19]. This method is done by written communication only and without face to face grouping discussion. This method 
includes an iterative process that usually needs three or four rounds of survey with the panel experts. By the end of 
every round, the data are analyzed and sent for next round. The procedure will be finished while reach to group 
consensus. As a contribution on the work of Murry and Hammons [18] in current study it was suggested that instead 
of open ended questionnaire in first round which is used in classic Delphi method, one additional task must be 
include. Thus, before sending form for collecting experts’ opinions, it is necessary that by investigating the previous 
studies and/or expert interview make a draft list of criteria. Therefore, this modified method will be led to do the 
process faster than the main Delphi method with more quality. In the next sections, the necessary steps for model 
will describe. 
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Step 1: Selecting experts for criteria selection 
The eliciting criterion is a group decision mechanism that requires qualified experts who have deep understanding of 
the problem. Therefore, the selection of panel experts is one of the most critical requirements for criteria selection 
[17]. Important in this process is to identify and determine the Group of Experts. The outcomes of the study are the 
expert's opinions. Following recommendations from literature, there will be 5 to 18 people in each panel. 
 
Step 2: Investigate previous studies 
A list that included examples of personnel selection criteria are sent to panel members. This list is based on the 
researcher opinions during the previous studies pertaining to criteria for personnel selection problem. Furthermore, a 
brief description for each of criteria should be sent for panel members to use the listing of personnel attributes and 
competency as a guide for creating their individual listing. 
 
Step 3: Generate Ideas 
An example of project manager selection criteria developed by the researcher is used in the first round form and is 
sent to experts. They are determined the key decision making criteria for personnel selection related to job position. 
From the respondents were asked to tick or cross before each criterion. They show whether the criterion was 
relevant to their decision making of project manager selection or not. Furthermore, the respondents were encouraged 
to create new ideas and describe many extra missing criteria as possible. To avoiding the confusion when the same 
criterion was raised by different terms, also were asked from experts to present the explanation and motivation of 
new criteria.  
 
Step 4: Feedback to experts 
Data collected from the first round may not have sufficient accuracy and quality. For achieving consensus between 
experts, it is recommend that after proper analysis of its outcomes; the first round is typically followed by two more 
rounds. The panel members correct their ideas with seeing another ideas, in order to reach consensus between 
opinions [20]. In round two typically experts try to focuses on editing their ideas based on other opinions. They get 
some additional information for improvement and reach consensus. During rounds two and three, consensus will be 
achieved. Each expert is allowed to review other experts’ opinions because the results of first round will send for 
another expert. Experts make comments or modify his or her original responses until consensus is reached by the 
end of round three. 
 
Step 5: Developing hierarchy 
Second round responses are analyzed, categorized, and returned to the experts for developing a hierarchical structure 
of the assessment criteria. The purpose of round three is to obtain consensus among experts for hierarchy of criteria. 
Verification of the criteria hierarchy can be done by interaction with the decision maker. After this round and the 
final analysis, the hierarchical structure for project manager selection criteria is determined like this was shown in 
the Figure 2. In this study, the hierarchy shows a structure for the criteria that used for selecting personnel.   The top 
level is the selection goal which is project manager selection. And following these are the criteria (the second level) 
and finally sub criteria (the third level). 
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Figure 1: The criteria hierarchical for project manager selection 

 

4. Case study 
To validate the fuzzy integral model, a case study was conducted in an Iranian company. MAPNA is a project based 
organization and engaged in development and implementation of power, oil & gas, railway transportation and other 
industrial projects. It has 371 employees and located in Tehran. 14 persons in this company have been able to obtain 
international certificate in Professional Project Management (PMP). From 1992, MAPNA has been involved in 
more than 85 projects valuing over 17 billion euro. This section discusses the results, analysis and finding of the 
using systematic method for developing selection criteria hierarchy for the project manager selection. A critical task 
for a project based organization is project managers’ selection. The selection criteria should specifically be defined 
to cover the decision maker’s requirements and corresponding to the specific job characteristics. For diverse job 
description varied criteria should be taken into consideration, e.g. for system analyst, project experts, etc. To specify 
the most suitable assessment criteria the new systematic and Delphi based method has been exploited. 
 
A group of nine experts were chosen to form an expert panel. Then these experts were asked to specify the project 
manager selection criteria. The respondents were all among the company managers with relevant knowledge and 
more than five years of experience in project administration. Management had selected a panel consisting of 
procurement deputy, engineering deputy, executive deputy, administrative and financial deputy, planning deputy, 
quality and systems deputy, inspection manager, HSE manager, contracts manager, and the HR Department. The 
expert panel was responsible to elicit the most relevant criteria for a project manager position. The experts were 
asked to give their supposed selection criteria in an anonymous confidential form. Investigating existing studies for 
project manager selection demonstrate some criteria which need to be evaluated by the organization experts. Most of 
the times , a project is confined by limited resources which result in the rising of project manager selection 
importance [21]. For different projects, project managers with different skills and capabilities are needed. Based on 
the previous studies [5] and discussions with the experts, the selection criteria were defined and presented for Delphi 
rounds as shown in Table 1. 
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Table 1: Project manager selection criteria in previous studies 

 
                  Citation 

 
Criteria 

[22] [23] [24] [25] [26] [27] [28] [29] [11] [30] [31] 

Education ●   ●    ●   ● 
Planning and control       ●  ●  ● 
Communication  ●  ●  ● ● ● ●  ● 
Experience ●  ● ● ● ● ●   ● ● 
Leadership  ●    ●      
Negotiation skills      ● ●  ●   
General management         ●  ● 
Team development  ●    ●   ●   
Resource management  ●      ●    
Time management  ● ●  ● ● ●  ●   
Human skills  ●    ●     ● 
Technical skills  ●  ● ●   ●    
Computer   ●     ●   ● 
Problem solving    ●    ●   ● 
Quality Management ●    ● ●      

 
Assessment carried out on earlier studies by investigating previous studies, 15 potential project managers’ selection 
criteria were selected for assessment. A systematic technique was adopted for the response criteria. Potential criteria 
used to assess project managers were firstly presented in a form, which list include, criteria that has been identified 
from within the selected group. The determination of the major benefit of each criterion was performed by the panel 
experts in the first round and was agreed upon by all the respondents. According to the group interest about the 
criteria, the experts corrected their interest in the second round. Finally, the criteria that have more importance will 
be selected after a few discussions. Nine members of the expert team considered the results of first round and edited 
their opinions according to feedback. Consequently, 14 project manager selection criteria were selected in this step. 
During second round, the nine experts were asked to the decision about the two un-consensus criteria (Human skills, 
Technical skills). Eight of them agreed to delete these criteria because they believed that they were seen as integral 
parts of other criteria and no need to repeat. 
 
Finally due to similarities of the skills, the chosen criteria were grouped by the experts according to their structural 
levels. Secondly the hierarchy of the criteria form for hiring project managers’ selection was developed. The form 
asked experts to separate their criteria into similar groups while they suggest the group criteria names. After 
completing the form by the 10 experts the responses from individuals were put together in different comprehensive 
lists of four sub-criteria which include management skills, interpersonal skills, basic requirement and project 
management skills,. The structure of final criteria for selection of project managers for this study is shown in Fig 2. 
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5. Discussion 
In this paper, one hierarchical structure consisting of selection criteria and sub criteria, by the help of the new 
proposed systematic method is created. In this way, experts are encouraged to focus on proper criteria, rather than to 
use inappropriate criteria. The proposed method is useful for unstructured problems that need to consensus between 
experts. The systematic method consist of some rounds solves disagreements of experts by feedback. Utilizing this 
framework as a group decision making for aggregating, by providing feedback to the experts about their ideas, will 
be increased their integration. Overall, this systematic criteria selection will help to increase the depth of analysis 
and finally will provide a decision making with more quality.  
 
In a group decision environment, deference of opinions is normal and usual. Each expert has a different background 
and different knowledge and experience. Accordingly, each expert suggests different sets of criteria and preference. 
This difference is intensified with using the proposed method. It is true that each round of this method generates 
conflict, but it is also true that this method manages this conflict with feedback property. In the first round, experts 
contribute a diversity of viewpoints about producing selection criteria. However, in the next round they consider 
other comments, and they find an opportunity for rethinking about their ideas.  
 
What distinguishes this research, relates to criteria selection method. Most of the previous researches did not provide 
the clear method for eliciting criteria [6]. This is the first study that employs a systematic method for this stage. As a 
contribution to the knowledge, this study extended the classical Delphi technique for the saving time and expenses, 
through using the results of previous studies and discussion with experts to identify the selection criteria. Thus, this 
systematic method consists of three elements: investigate previous studies, some rounds similar to Delphi technique 
and discussion with experts. This synergy increases the quality and quantity of the personnel selection process. 
Another thing that is required to be discussed here is about the number of expert panel. Usually in the Delphi 
method between 5 and 20 experts should be used in experts panel [32]. Because the panel size influences the 
effectiveness of decision process some researchers believed that the number of expert panels should not be too large, 
a minimum of 5 to maximum about 9 [16]. Therefore, in this study ten experts suggested for the formation the group 
of expert panelist.  
 
6. Conclusion 
According to previous studies in literature, there is no systematic method that can help companies in preparing and 
choosing project manager selection criteria. However, this research has showed that the proposed systematic method 
can be used as guidelines for companies and that can enable each project based company to determine the essential 

Figure 2: The hierarchical structure for project manger selection 



157 
 

criteria based on expert’s opinion. This study selected the criteria for draft list in Delphi method, from previous 
studies. Review of previous studies and discussion with experts and using Delphi based method, this three together 
increase the efficiency of criteria selection stage.  The proposed model can also be applied to problems such as nurse 
selection, material selection and many other areas of management decision problems or strategy selection problems. 
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