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 The characterization of project critical success factors is a multidimensional construction that relies 
upon numerous components. This investigation analyzes the various criteria and components that 
impact the accomplishment of the tasks in the human resource region of the development project. 
This examination utilizes a comparative method, the analytic network process method is used to 
recognize the significant weight of models lastly, the positioning is finished by the Technique for 
Order of Preference by Similarity to Ideal Solution technique, to analyze 27 critical success factors 
in the human resource management in project, and thinks about a wide scope of progress rules and 
basic achievement factors. The outcomes and assessment of specialists illustrate, select increasing 
trust and certainty among employees and project team managers, and it has the most effect on the 
accomplishment of Human Resource Management in projects. Contributing to these factors will 
improve the effectiveness of the activities. 
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1. Introduction 
 
 

 

The common pattern towards economic growth in creating nations has brought about a high demand for construction project 
delivery (Zhang et al., 2014) which has eclipsed concerns (Chang et al., 2016). For example, numerous industry areas, infor-
mation technology, executives counseling, and construction, are progressively project-based, among which development is 
presumably the biggest and most complex one (Sydow et al., 2004; Cheng et al., 2005; Whitley, 2006). The previous few 
decades have seen a fast extension in the range and effect of project management (PM) (Morris, 2013; Shenhar & Dvir, 2007), 
eminently so outside its conventional heartlands in development and building. Because of the socio-cultural and financial 
peculiarities of creating nations (Elkhalifa, 2016), setting explicit critical success factors (CSFs) should be created to help 
venture administrators. (Gan et al., 2015; Othman & Ahmed, 2013; Pade et al., 2008). Identifying success factors of construc-
tion projects is the most important issue in the field of project management. Identifying and prioritization of these Factors, it 
can provide a good framework for evaluation and check out the project outputs for managers, employers, and contractors. 
Furthermore, the recognition of the success factors of projects can help appropriate allocation management during the project 
(Amini et al., 2012). HRM is approach and vision about the development of manpower, to utilization from that, in the direction 
to improve group performance of projects and Creation Organizational Competitive Advantage (Hafezi et al., 2015), Consid-
ered for reaching the conquest on projects (Cooke-Davies, 2002; Chan et al., 2001). In the construction industry are working 
various workforce; therefore, Human resources management it’s a challenging job in this industry. Specifically, an investiga-
tion of literature uncovers an obvious nonattendance of studies on recognizing CSFs of human resources in construction 
projects in developing countries. To close this gap in the structure of information, the goal of this investigation is to find the 
CSFs to indicate the significance of the management and association in HR of the project and recognize their effect on con-
struction projects improve in developing countries. The research steps are described below. Firstly, the foundation to the study 
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problem, the process toward gathering CSFs from the literature and specialist’s idea. A while later, the study methods and the 
structure of the examination are clarified. At the end, introducing the results of investigation followed by an argument on 
these conclusions.  
  
In this study, by distinguishing the components and afterward organizing them, endeavors were made to investigate. Toward 
the end, it is a multi-dimensional complex decision-making (MCDM) issue that comprises a diversity of decision-makers. 
MCDM techniques are alluring methodologies for the prioritization of Critical Success Factors, and as of late their notoriety 
has developed among researchers attributable to their significant level of efficiency. Because of the significance of project 
success, the identify and prioritization of Critical Success Factors in Human Resource Management is a mind -boggling choice 
issue. With this examination, we propose an Analytic Network Process (ANP) weighted Technique for Order Performance by 
Similarity to Ideal Solution (TOPSIS) strategy to beat the complexities of this decision-making process. Despite the fact that 
the writing incorporates various examinations where ANP and TOPSIS strategies are utilized exclusively or in some mix, this 
investigation offers extra commitments to the surviving literature. However, there are many successful usages of TOPSIS 
and/or ANP to a large area of MCDM difficulties in different scopes, there is no application of a based ANP-weighted TOPSIS 
methodology for the prioritization of Critical Success Factors in Human Resource Management of the construction project. 

2. Literature review  

In late decades, the governments of developing countries have distributed generous measures of capital budget plans to the 
framework, transport, and private undertakings (Chang et al., 2016; Gan et al., 2015; Zhang et al., 2014). In developing 
countries, construction projects have high effects on networks, the environment, and social characteristics (Van Marrewijk et 
al., 2008) with a gigantic load inside the economy (Chang et al., 2016; Ghoddousi & Hosseini, 2012). Due to the Othman and 
Ahmed (2013), the primary difficulties impacting the supportable delivery of projects go under five significant groups in 
developing countries. These are specialized, human development, administrative, political and triple bottom line (TBL), with 
TBL alluding to ecological, social, and financial difficulties. Of these, administrative difficulties were seen as the most effec-
tive (Othman & Ahmed, 2013). Due to many studies accomplished on project managers, these researches fall project managers 
into five groups: (1) studies conducted on the qualification of project managers, such as Cheng et al. (2005)in construction 
and Crawford (2000)in common; (2) researches on the election of project managers, such as Mohammadi et al. (2014) in 
construction and Ahsan et al. (2013)in common; (3) researches on the guidance of project managers, such as Bossink (2004)in 
construction and Turner and Müller (2005)in common; (4) researches on the individuality and emotional intelligence (EI) of 
project managers, such as Zhang and Fan (2013) in construction and Dolfi and Andrews (2007); and (5) researches on the 
task of project managers, such as Sommerville et al. (2010) in construction and Ammeter and Dukerich (2002)in common . 
In the past years, skilled project managers have assumed an increasingly indispensable role in the project executives. Moreo-
ver, organizations put forth significant attempts to seek capable project managers, for example, compensation improvement 
(Acharya et al., 2016; Giannetti, 2011). Projects are executed to accomplish a specific objective and chosen targets. Notwith-
standing the iron triangle destinations of scope, time, and cost, organizations are progressively worried about a project's more 
extensive advantages and worth (Silvius and Schipper, 2014). In 1960, several studies were done on the importance of effec-
tive factors, Belassi and Tukel (1996), in their review notation that the success and failure factors were first presented by 
Rubin and Seeling (1967) in the content of project management. Rockart was the first to use the terminology of critical success 
factors (CSFs) for project management (1982 cited in Savindo et al., 1992). The phrase “critical success factor” or CSF points 
certain origin which significantly contributes to, and is fundamental for, the success of a project (Ika & Hodgson, 2014). 
Projects may succeed and reject regarding how they arrive at their purposes and how they are managed (Lehtonen & Martin-
suo, 2006). The problem which is specialized in project management is that achievement is a vague, comprehensive, and 
multidimensional idea whose definition relies upon a particular context. The accomplishment of project objectives requires 
proficient project control (Nieminen & Lehtonen, 2008). A handful of components among the set of the successful actors of 
industry are critical to such an extent that a firm might be compelled to leave the business and lose the opposition in the event 
of not giving adequate consideration to those (Thompson, 2005; Ketelhohn, 1998).  In reality, one of the basic exercises in 
arranging and strategic management is the identification of KSF1 toward which proper reaction ought to be considered 
(Thompson 2005, Grant 2010). The most significant resource of an association and its powerful administration is the way to 
the success of the organization (Liisa, et al.2012). HR is the most significant input to a system. (Yeo, 1995).HR indicates, and 
without a doubt will show likewise in the near future, the best possible upper hand of organizations. The state of the appearance 
of this prerequisite is a successful administration of HR, for example useful arranging, sorting out, driving and controlling 
(Samolejova et al., 2015). Projects should turn into a progressively focal worry of HRM researchers, not least since represent-
atives and supervisors, just as the individuals who speak to them, are regularly drawn from these settings. The review can give 
a beginning stage to such examinations to advance the HRM field and further reinforce the field of project management 
(keegan et al.,2017). Huemann et al. (2007) research on human resource management in project-oriented structure has been 
conducted, and they have examined the important aspects of human resource management in project organization (Huemann 
et al., 2007). Moreover, in 2016, Becker and Smith conducted research on the risks posed by inappropriate human resource 
management practices and stated human resource management as a discipline plays a significant duty in enhancing human 
resource awareness as a threat to the organization (Becker & Smith, 2016). 

 
1 Key success factor 
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Lila Carden and et.al also in their review research; expressed information about the identification, classification, and manage-
ment of project human resources (Lila Carden et al., 2019). MCDM instruments have been the most usually used expository 
methodologies since the idea of organizing the KSF in HRM is fairly mind-boggling and multi-faceted. MCDM procedures 
allude to strategies give requesting or grouping of choices and settle on a decision among them by assessment of numerous 
choice models (Sengul et al., 2015). MCDM approach has all earmarks of being the most suitable technique to manage con-
voluted hazard factors in different viewpoints, including political, monetary, social, and specialized, and process the general 
hazard assessment of doable other options. Lately, an expanding number of studies concerns the MCDM procedures, for 
example, Elimination and Choice Expressing Reality (ELECTRE) (Zhou Huan et al., 2017), Preference Ranking Organization 
Method for Enrichment Evaluation (PROMETHEE) (Liang et al., 2017), dark methodology (Liu et al., 2017; Su et al., 2016), 
etc. These strategies can successfully tackle MCDM issues from various points (Wang et al., 2018). TOPSIS as one of the 
most relevant MCDM strategies relegates the best option among numerous practical options by figuring the good ways from 
the positive perfect and the negative ideal (anti-ideal) arrangements (Mahdevari  et  al.,  2014),and it's ordinarily applied in 
taking care of MCDM issues  (Lima Junior et al., 2014; Onu et al., 2017; Sengul et al., 2015).ANP is an improved increasingly 
expressive variant of the AHP technique as it permits criticism between the layers and obliges association among criteria 
(Kababk et al., 2014). Hence, this investigation uses an MCDM strategy (ANP) to decide the significance loads of assessment 
measures and TOPSIS to get the presentation appraisals of the achievable choices in values defined with numbers. This meth-
odology is utilized for four reasons: 
 
(a) TOPSIS rationale is balanced and justifiable; (b) the calculation forms are direct; (c) the idea allows the quest for best 
choices for every measure delineated in a basic numerical structure, and (d) the significance loads are joined into the correla-
tion strategies (Wang and Chang, 2007). 

3. Materials and methods 

3.1 Research methodology  
 
In fact, research methods are tools to achieve reality. In any research, the researcher tries to choose the most appropriate 
method, and that’s the way to discover more accurately the rules and facts than other methods. Therefore, choosing the right 
research method to require understanding existing fact and the relationships. In this research, for pervious research from 
library studies used in the field of human resource management development projects. The main purpose of this research, 
identifying and prioritization of critical success factors in human resource management development project through extrac-
tion from previous source and review and experts’ changes. After identifying the factor, the factors were categorized due to 
importance by designing and distributing a questionnaire among the experts of the Isfahan subway construction project con-
tractor. With the initial screen of predetermined factors by SPSS software and Friedman statistical test of the 27 factorsSe-
lected7 factors that were more important for experts. Eventually, selected and prioritized the factors with two multi-criteria 
decision-making methods: 
 

1- Using ANP method 
2- Applying TOPSIS method 

 
3.2 Exploration and prioritization of factors 
 
The main purpose of this research is the Identification and Prioritization of Critical Success Factors in Human Resource 
Management in the Isfahan Metro Construction Project. To achieve this goal, after reviewing comprehensive literature and 
interviewing experts, 27 factors were extracted and reviewed by experienced experts . These factors are categorized into 7 
groups based on the review of previous literature. Key Success Factors in Human Resource Management in Development 
Projects: 
 
Table 1 
Construction project valuation key success factor variable 

Group Variable Key Success Factors in Human Resource Management 
Organization 𝐴  Select project manager and project team with high management skills 𝐴  Support the management of the project team and Feeling worthy of people in the project team 𝐴  Appropriate Expectation of Employees by manager and Proper job design 𝐴  Creating a common vision and alignment in personal and organizational perspectives Completion time and 

future of the project (Determine the goals of the project) 
Business relationships 

 
𝐴  Having effective and comprehensive communication between project team members 𝐴  Increasing trust and confidence between employees and project team managers 𝐴  Change the communication pattern Between different project managers and employees 𝐴  Allowing new ideas to be expressed and implemented and Prevalence of Tolerance and being critical Be-

tween project managers and staff 
Supply of resources 

 
𝐴  Providing credit resources Financial is safe and sufficient 𝐴  Institutionalizing creativity and innovation and Access to modern technologies 𝐴  Allocation of sufficient resources to Support for creativity and innovation of the organization 𝐴  Employment powerful employees as human resources 
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Table 1 
Construction project valuation key success factor variable (Continued) 

Performance manage-
ment 

 

𝐴  Analysis of opportunities and threats to the environment in relation to human 𝐴  Valuable questioning and Undertaking the current situation and Challenging project workplaces 𝐴  Gaining employee support and Creating a sense of responsibility in them 𝐴  Supporting learners for change and innovation by creating a flexible space 
Human recourse devel-

opment 
 

𝐴  There will be continuous Ability to develop skills in the project team and Skills update. 𝐴  Preparing People in full partnership in the information through the transfer of knowledge to others 𝐴  Staff Capabilities to make decisions 𝐴  Training learning power in individuals 
Reward Management 

 
𝐴  Periodic rewards Subject to Timely completion of the project based on timing as an incentive to raise individ-

ual motivations 𝐴  Compensation policies based on team project results 𝐴  Creating job security in the field of safety and health of project staff 
Staff relations 

 
𝐴  Encouraging teamwork and Solving problem group 𝐴  Transfer of individual experiences between project team members 𝐴  Existence Feeling pleasure and informality Between project team members at work 𝐴  Increase the spirit of cooperation among members of the project team 

 

A questionnaire was designed to collect expert opinions at Metro Isfahan Developmental Project Contract or Company on the 
importance of each factor, and it was distributed among 47 members of the community. Collected data were analyzed through 
the questionnaire using statistical software. To determine Critical Success Factors for HRM in the Metro Project of Isfahan 
among the primary factors using Friedman’s statistical test and using SPSS statistical software, the factors that matter to them 
from the statistical point of view are meaningful were determined  .Due to the results of these tests, the number of 7 factors 
were selected in this level. 
 
3.3 Freedman test 
 
Table 2 shows average ratings of each of the influential variables on the success of the Metro development project based on 
Friedman's test. The Friedman test is the non-parametric option in contrast to the single direction ANOVA with repeated 
measures. It is utilized to test for contrasts among bunches when the needy variable being estimated is ordinal. It can likewise 
be utilized for persistent information which has abused the suppositions important to run the single direction ANOVA with 
rehashed measures. 
 
Table 2 
Friedman test result 

Ranking Average rating Variable 
1 20.56 Providing credit resources Financial is safe and sufficient  𝐴  
1 20.56 Creating job security in the field of safety and health of project staff 𝐴  
2 20.14 Select project manager and project team with high management skills 𝐴  
2 20.14 Support the management of the project team and Feeling worthy of people in the project team 𝐴  
3 18.30 Analysis of opportunities and threats to the environment in relation to human resources  𝐴  
4 17.76 Periodic rewards Subject to Timely completion of the project based on timing as an incentive to raise in-

dividual motivations 
𝐴  

5 17.54 Increasing trust and confidence between employees and project team managers 𝐴  

 
Due to the table and Check Friedman test ranking, 7 factors were chosen which were more important (Table 2). In the follow-
ing, considering the Multi-criteria nature of this assessment, using Multi-criteria techniques ANP and TOPSIS as the next step 
of this research selected for more reliable results. 
 
3.4 ANP method 
 
The ideas and techniques for Multi-Criteria Decision Making present a system that fuses various, clashing models into ar-
ranging (Ghajar & Najafi, 2012 ). Issues with feedback and intangibles in MCDM can be tended to by decision-making meth-
ods, for example, the Analytic Network Process. The ANP model contains three components, (1) objective of choosing the 
best other option, (2) criteria and sub-criteria for the model, and (3) options. The components in the chain of command of 
determinants are partitioned into measurements and property empowering agents. Recognizable proof of measurements and 
property empowering influences at each level and definition of inter connections are essential for the advancement of the 
decision model. The target of order is at last to find out the other alternatives (Najafinasab et al., 2015). For appropriate pair-
wise correlation of matrices, the assessment of specialists was gathered utilizing a nine-point scale as recorded (Table 3). The 
number of matrices relies upon the quantity of components at each level, and the request for the network at each level relies 
upon the number of components at the lower level to which it is connected. The pair-wise examinations are made as far as 
how the component is a higher priority than component B. It utilizes a proportion scale for each degree of measures, sub-
models, and options, which permits the development of relative weight matrices (Sakthivel et al., 2015). For instance, for a 
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given basis in the primary column, in the event that option A is “Firmly Preferred” over option B, at that point, a load of 7 is 
entered. If option A is “Emphatically Preferred” over elective C, at that point a load of 5 is entered. The judgment matrix A 
where each element𝑎  (i, j=1, 2, …, n) is the remainder of loads of the measures, as appeared: 

𝐴 = 𝑎 𝑎 … 𝑎𝑎⋮ 𝑎 …⋮ ⋱ 𝑎⋮𝑎 𝑎 … 𝑎  ,𝑎 = 1,𝑎 = 1 𝑎⁄ , 𝑎 ≠ 0 
 

(1) 

The decision matrix for the ideal mix determination is figured by distinguished criteria and choices utilizing Eq. (1). At the 
last advance, the mathematical procedure is started to normalize and locate the general loads of every network. The relative 
loads are given by the right Eigenvector (w) comparing to the biggest Eigen value (𝜆 ), as 𝐴 = 𝜆 𝑤.                       (2) 

If the pair-wise examinations are totally predictable, the matrix A has rank 1. For this situation, loads can be gotten by nor-
malizing any of the lines or sections of A (Wang & Yang, 2007). It ought to be noticed that the nature of yield of ANP is 
carefully identified with the consistency of pair insightful correlation decisions. The consistency is characterized by the con-
nection among the sections of A: 𝑎 × 𝑎 = 𝑎 .The Consistency Index (CI) is 𝐶𝐼 = (𝜆 − 𝑛 (𝑛 − 1)⁄                         (3) 

The last consistency ratio (CR), utilization of which let somebody close whether the assessments are adequately predictable, 
is determined as the ratio of the CI and the random index (RI), as showed. 𝐶𝑅 = 𝐶𝐼 𝑅𝐼⁄                        (4) 

where RI is the normal record for haphazardly created loads. The number 0.1 is the accepted upper limit for CR. If the last 
consistency proportion surpasses this worth, the assessment technique should be repeated to improve consistency. The esti-
mation of consistency can be utilized to assess the consistency of decision-makers just as the consistency of overall hierarchy 
(Dagdeviren et al., 2009). 

Table 3 
Relative significance (weight) scales for pair wise comparison 

Value Significance Explanation 
1 Equal importance Two activities are equally important or do not take precedence over each other 
3 poor importance Given the slight superiority of one activity over another 
5 Strong importance Due to great superiority of one activity over another 
7 Very strong importance One activity is much more important than another  
9 Absolute or extreme importance Evidence, shows the tremendous importance of one activity over another  
2,4,6,8 Intermediate values Shows intermediate values  

 

3.5 TOPSIS method 

The TOPSIS is generally utilized for handling positioning issues in genuine circumstances. This technique is regularly repri-
manded for its powerlessness to sufficiently deal with the inborn vulnerability and imprecision related to the planning of the 
leader’s observation to fresh qualities. In the customary detailing of the TOPSIS, individual decisions are indicated with fresh 
values (Amiri, 2010). Hence, in numerous down to earth cases, the human inclination model is unsure, and leaders may be 
hesitant or incapable to allocate fresh qualities to the examination decisions. (Chan & Kumar, 2007; Shyur & Shih, 2006). 
The TOPSIS (method for request execution by likeness to perfect arrangement) was first evolved by Hwang and Yoon (1981). 
As per this strategy, the best option would be the one that is closest to the positive-ideal arrangement and farthest from the 
perfect negative arrangement (Ertugrul & Karakasoglu, 2007). The positive-ideal arrangement is an answer that boosts the 
advantage measures and limits the cost criteria, though the perfect negative arrangement amplifies the cost models and limits 
the advantage rules (Wang & Elhag, 2006). To put it plainly, the positive-perfect arrangement is made out of every single best 
worth achievable from the criteria, though the perfect negative arrangement comprises of every most noticeably awful worth 
feasible from the rules (Wang, 2007). There have been bunches of studies in writing utilizing TOPSIS for the arrangement of 
MCDM issues (Chu & Lin, 2002; Dagdeviren et al., 2009; Wang et al., 2005). The TOPSIS procedure incorporates the means 
as follows: 

1) Calculating the normalized decision matrix. The normalized value 𝑟 is determined as 
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𝑟 𝑓 𝑓    , 𝑗 = 1, … ,𝑛; 𝑖 = 1, … ,𝑛 

              (5) 
 

 
2) Calculating the weighted normalized decision matrix. The weighted normalized value𝑣 is gotten as 𝑣 = |𝑤  𝑟  ,        𝑗 = 1, … , 𝐽; 𝑖 = 1, … ,𝑛                   (6) 

 
Where 𝑤   is the weight of the criterion, and  ∑ 𝑤 = 1. 
 
3) Characterizing the perfect and negative-ideal arrangement. 
 𝐴∗ = 𝑣∗, … , 𝑣∗ = 𝑣  |𝑖 ∈ 𝐼 , 𝑣  |𝑖 ∈ 𝐼 ,                    (7) 

 𝐴 = 𝑣 , … , 𝑣 = 𝑣  |𝑖 ∈ 𝐼 , 𝑣  |𝑖 ∈ 𝐼 ,                  (8) 
 

Where I' is identified with advantage criteria, and I'' is identified with cost criteria. 
4) Registering the separation measures by the utilization of n-dimensional Euclidean separation. The detachment of 

each substitute from the perfect arrangement is determined as  
       𝐷∗ = ∑ 𝑣 − 𝑣∗ , 𝑗 = 1, … , 𝐽                       (9) 

 
 
So, the separation from the perfect negative arrangement is indicated. 
 

𝐷 = 𝑣 − 𝑣 , 𝑗 = 1, … , 𝐽 (10) 

 
5) Processing the relative closeness to the perfect arrangement. The overall closeness of alternative 𝑎  with  
 𝐶∗ = D D + D⁄ , j = 1, … , J                   (11) 
 
6) Rank the inclination request. Select an option with most extreme𝐶𝐶 or rank alternatives as per𝐶𝐶 in descending request. 
 

3.6 The suggested method 

The suggested model for recognizing and prioritization of Critical Success Factors in Human Resource Management, made 
out of ANP and TOPSIS strategies, comprises of three essential stages: (1) Recognizing the rules to be utilized in the model, 
(2) ANP calculations, (3) Assessment of choices with TOPSIS and assurance of the last rank. In the main stage, elective 
Critical Success Factors in Human Resource Management and the models which will be utilized in their assessment are re-
solved, and the choice chain of command and system is shaped. ANP model is organized with the end goal that the goal is in 
the main level, rules are in the subsequent level and elective Success Factors in Human Resource Management are on the third 
level. In the last advance of the principal stage, the choice chain of importance and system is affirmed by the decision-making 
team. After the approval of decision hierarchy and network, rules utilized in prioritization of Critical Success Factors in 
Human Resource Management determination are appointed loads utilizing ANP. In this stage, pair-wise examination networks 
are framed to decide the measures loads. The specialists from decision- making team make singular assessments utilizing the 
scale gave in(Table 3), to decide the estimations of the components of pair-wise comparison matrices (Dagdeviren et al., 
2009). . Processing the geometric mean of the qualities acquired from singular assessments, thelast pair-wise correlation 
framework on which there is an accord is found. The loads of the criteria are determined dependent on this last examination 
network. In the last advance of this stage, determined loads of the criteria are affirmed by decision-making team. Basic Success 
Factors in Human Resource Management in project positions are controlled by utilizing the TOPSIS strategy in the third 
stage. The success factors having the greatest 𝐶𝐶 value is resolved as the ideal success factors as per the counts by the TOPSIS. 
Positioning of different achievement factors is resolved by 𝐶𝐶 in descending order. A schematic graph of the suggested model 
for critical success factors determination is prepared (Fig. 1). 
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Fig. 1. Frame work proposed Research process 

4. Results and discussion  

The fundamental target of investigation is to survey potential ways and give a few models to help the chiefs organize Critical 
Success Factors in Human Resource Management in the construction project. Organizing the most legitimate Critical Success 
Factors in Human Resource Management is vital for projects. The application, a specialist group, was framed from various 
specialists in the project management field, project administrators, metro project, and the creators of this paper. The rules to 
be utilized in the model were dictated by the master group. Pairwise correlation grids used to figure measure  loads were 
additionally framed by a similar group. The application performed depends on the means given in the past area and clarified 
bit by bit along with the outcomes. 

4.1 Identification of criteria  

Taking into account that Human Resource Management use as one of the significant utilization of project management devel-
opment approaches  in development project's Iran, has been created. Criteria to be considered in the determination of basic 
achievement factor are controlled by the master group. Past investigation, past experience and the foundation of the master 
group are used in the assurance of the criteria and 27 significant choices to be utilized for distinguishing  basic achievement 
factors  in humans. Following the assurance of the rules, proposed electives considered and chosen, the chief group recom-
mended 7 fitting other alternatives. Criteria to be considered in organizing the critical success of human plan management in 
projects are controlled by the master group from the Construction Company. These three criteria are as per the following; 
Time (C1), Cost (C2), Quality (C3). Therefore, just these three models were utilized to assess and choose the chain of com-
mand as needs are. A choice system organized with the decided option critical  success  components and criteria  is given (See 
Fig 2). There are three levels in the decision hierarchy order and system organized for critical success factors in human asset 
the executives in development projects. The general objective of choice procedure decided as ''recognize and prioritization of 
critical success factors in human assets by the executives" is in the main degree of order. The measures are on the subsequent 
level and option critical success factors in HRM are on the third degree of order in the network. As shown, a reliance rela-
tionship exists among assessment measures for distinguishing and prioritization of basic achievement factors in human re-
source management. 

 

 

 

 

 

 

 
Fig. 2. The decision hierarchy structure in network  

Identifying and extracting the determi-
nates of Critical Success Factors in Hu-
man Resource Management though the 
literature review and expert team 

Determining the factors through 
the Friedman test 

Developing the research 
ANP model 

Completion of the pair wise 
comparisons by experts 

Integrating the pair wise 
comparisons in to the geo-

metric mean 

Analyzing the 
inconsistency 

Calculating the 
final weights 

Selecting the re-
search option 

Forming the alternatives 
evaluation matrix 

Ranking the alternatives 
through TOPSIS 

Identify and prioritization of critical success factors in Human Resource 
Management

𝐶  𝐶  𝐶  

𝐴  𝐴  𝐴  𝐴  𝐴  𝐴  𝐴  
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Fig. 3. The affiliation communication among evaluation criteria. 
 
4.2 The weights of the criteria 
 
After forming the progressive choice system in the network for the choice of the significant factor of human resource man-
agement in the construction project, the loads of criteria to be utilized in the assessment process are determined using  the ANP 
technique (Wu et al., 2010). In this stage, the specialists in the master group are given the task of forming an individual pair-
wise examination network in ANP by utilizing the scale given (Table 3). The outcomes acquired from the calculations de-
pendent on the pair wise comparison matrix in ANP gave in Table 4. The 𝐶  are resolved as the most significant criteria in 
the metro project process by ANP (Table5). The consistency proportion of pairwise comparison matrix is determined as <0.1. 
So, the loads are indicated to be reliable, and they are utilized in the choice procedure. 

Table 4 
The final matrix of ANP  results  

Goal Quality Cost Time 𝐕𝟗 𝐕𝟐𝟑 𝐕𝟏 𝐕𝟐 𝐕𝟏𝟑 𝐕𝟐𝟏 𝐕𝟔 
Quality 0.306 0 0 0 0.305372 0.306867 0.306707 0.306796 0.307498 0.30714 0.306527 

Cost 0.368 0 0 0 0.366767 0.368555 0.368335 0.368422 0.369287 0.368842 0.368157 
Time 0.316 0 0 0 0.318599 0.316754 0.315228 0.315884 0.315552 0.315288 0.316525 𝐕𝟗 0.099 0.09983 0.10031 0.099214 0 0 0 0 0 0 0 𝐕𝟐𝟑 0.177 0.177394 0.17787 0.177072 0 0 0 0 0 0 0 𝐕𝟏 0.033 0.03322 0.033254 0.033294 0 0 0 0 0 0 0 𝐕𝟐 0.056 0.056369 0.056462 0.05642 0 0 0 0 0 0 0 𝐕𝟏𝟑 0.19 0.190033 0.190098 0.19073 0 0 0 0 0 0 0 𝐕𝟐𝟏 0.193 0.192864 0.192921 0.193609 0 0 0 0 0 0 0 𝐕𝟔 0.238 0.238515 0.239198 0.237961 0 0 0 0 0 0 0 

 

Table 5 
The ultimate weights of the basic criteria 

Criteria  Weight Rank 
Quality 𝐶  0.306 3 

Cost 𝐶  0.368 1 
Time 𝐶  0.316 2 

 
4.3. Valuation, of alternatives and specify the ultimate rank 

At this phase of the choice strategy, the colleagues were approached to build up the choice network by looking at choices 
under every one of the rules independently. The decision matrix was normalized utilizing Eq. (5). The decision matrix was 
normalized. At last, every section was isolated by the base of the complete total of squares of the passages. (Table 6) in the 
segment presents the normalized matrix. This progression, the normal matrix is weighted. In outline, the weights coming 
about because of the ANP method are increased by the normal matrix so as to acquire a weighted matrix (Table 7).  

Table 6 
TOPSIS normal matrix  𝑪𝟏 𝑪𝟐 𝑪𝟑 𝑽𝟗 0.238018 0.238722 0.236508 𝑽𝟐𝟑 0.42295 0.423303 0.422106 𝑽𝟏 0.079205 0.079138 0.079366 𝑽𝟐 0.134398 0.13437 0.134494 𝑽𝟏𝟑 0.453084 0.452402 0.454665 𝑽𝟐𝟏 0.459834 0.45912 0.461527 𝑽𝟔 0.568676 0.569253 0.567253 
 

The positive and negative beliefs are recognized in this area. The positive perfect for the positive criteria rises to the biggest 
passage for every basis in the segment of the weighted matrix, while the perfect negative equivalents the littlest section for 
every measure in the segment of the weighted matrix. The positive and negative standards are likewise conversely distin-
guished for the negative models, as appeared in (Table 8). The Euclidean distance of alternatives from the positive and nega-
tive beliefs is acquired for this reason.  

𝐶  𝐶  𝐶  
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Table 7 
The TOPSIS weighted matrix  𝑪𝟏 𝑪𝟐 𝑪𝟑 𝑽𝟗 0.072833 0.08785 0.074737 𝑽𝟐𝟑 0.129423 0.155775 0.133386 𝑽𝟏 0.024237 0.029123 0.02508 𝑽𝟐 0.041126 0.049448 0.0425 𝑽𝟏𝟑 0.138644 0.166484 0.143674 𝑽𝟐𝟏 0.140709 0.168956 0.145842 𝑽𝟔 0.174015 0.209485 0.179252 
 

Table 8 
The TOPSIS positive and negative ideals 

  𝑪𝟏 𝑪𝟐 𝑪𝟑 𝑨  0.174015 0.029123 0.179252 𝑨  0.024237 0.209485 0.02508 
 

In this stage, the likeness list is determined for every alternative by isolating the perfect negative separation by the absolutely 
positive and negative perfect. The sub-rules are determined regarding the subsequent value (Yung et al., 2003). Last, the 
outcomes are recorded in the fourth and fifth sections (Table 9), respectively. 

Table 9 
The resemblance indicator and the distance from the ideals in TOPSIS  

Rank 𝑪𝒊 𝑫  𝑫  𝑨𝟗 5 0.471722 0.140081 0.156876 𝑨𝟐𝟑 4 0.530376 0.160247 0.141891 𝑨𝟏 7 0.456256 0.180362 0.214948 𝑨𝟐 6 0.457726 0.161866 0.1917065 𝑨𝟏𝟑 3 0.538014 0.170302 0.146236 𝑨𝟐𝟏 2 0.539083 0.172604 0.147577 𝑨𝟔 1 0.547444 0.214948 0.180362 
 

The data analysis suggests that after recognizing the measures, building up the ANP organize model, and getting the last loads 
of the standards, it was discovered that the cost, time; quality reached the first to third positions among the criteria, regarding 
their impact on project success dependent on their loads. Among the measures impacting the project success of the develop-
ment project, the expense was recognized as the most compelling model among other 2 criteria affecting the elements, rec-
ommending that the task can be performed by the timetable through ideal cost. Time is ranked second as an influence factor 
by other project factors. Time after the cost was selected as the most effective parameter.  In the next stage of decision-making, 
the experts were asked to determine the decision matrix by comparing other options under each of the criteria. The second 
step after determining the evaluation matrix is to acquire the weight decision table. The conclusions of TOPSIS analyses are 
summarized in Table 9. Based on 𝐶 values, the ranking of the alternatives indescending order 
are𝐴 ,𝐴 , 𝐴 ,𝐴  ,𝐴  ,𝐴 and 𝐴  proposed model results indicate that 𝐴 , is the best alternative with 𝐶 value of 0.547. 

5. Conclusion and suggestions  

In this examination, a blend of the hierarchical methods was utilized for analyzing Success Factors in Human Resource Man-
agement of metro projects in Iran. These deciding components were investigated as 3 fundamental rules cost, time, and quality. 
Subsequent to breaking down the 3 standards that cost was chosen as the most powerful measure, while the time model was 
recognized as the most susceptible quality criterion . Taking into account that human resource management is used as one of 
the significant employments of project success in Iran was created. Moreover, it ought to be given models so as to choose an 
appropriate factor. Due to the conclusions obtained in this study utilization a combined ANP, TOPSIS method, alternative A6, 
increasing trust and confidence between employees and project team managers, was selected from among factors as the most 
important factor. Moreover, option A1, select project manager and project team with high management skills got the lowest 
score and ranking among the choices introduced. In this research, a decision model was provided for key Success Factors in 
Human Resource Management. A decision model accommodated key Success Factors in Human Resource Management. As 
per the recognized measures, the proposed model depends on the correlations of key Success Factors alternatives in the project. 
ANP and TOPSIS compound dynamic strategy was utilized in the proposed model. ANP is used to dole out loads to the 
measures to be utilized in key achievement factors in venture determination, while TOPSIS is utilized to decide the needs of 
the other alternatives. The weights obtained from ANP are remembered for the dynamic procedure using them in TOPSIS 
calculations, and the elective needs are resolved dependent on these weights. Along these lines, the weighting of the models 
considered during decision-making and assessment of these criteria is done simultaneously. In prioritizing key success factors, 
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the proposed model has fundamentally expanded the effectiveness of the decision-making procedure. TOPSIS helped in 
reaching an inference inside a brief timeframe. Moreover, in the application, it was uncovered that the count of criteria weights 
is significant in TOPSIS strategy and they could change the positioning. In spite of the fact that this model is upgraded for 
selecting key Success Factors in Human Resource Management of the metro project, specialists are encouraged to utilize the 
calculation to recognize and assess the significant elements in the tasks and using present day logical strategies, for example, 
blend of ANP and TOPSIS and help supervisors and leaders in significant national choices. Numerical models can likewise 
be joined with the recommended model. This mix can assist with improving and can likewise be one of the things to research 
headings in various points.  
 
Management thinkers believe that the future challenge of managers is not technology and information, the future challenge 
is human resource managers and the ones who develop talent and then absorb. It has aspired that the conclusions of this pa-
per will have an affirmative impact on the success of development projects. 
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