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1.  Introduction

An increasing number of organizations are implementing 
their business operations through projects20. Subway 
construction projects in Tehran are so essential in view of 
the city’s traffic congestion and the success of this projects 
is vital for sustaining economic growth and social well-
being. The ability to travel inside the city, connecting 
the suburb to the center of Tehran with proper speed, 
accurate travel and high-tech safety, reduction of 
environmental pollution, creation of a calm and relaxed 
social atmosphere, optimization of urban transportation, 
decreasing citizens time wastes and reducing accidents, 
are some of quality advantages of using subways46. 

Although performance of the Project Managers (PMs) 
plays a major role in this, the current project management 
practices of construction industry sector organizations 
do not always ensure project success. The success of a 
construction project greatly depends on how the project 
has been managed and controlled. The main problem 
associated with project management practices have always 

been identified as planning, project implementation, cost 
and time overruns and non-achievement of quality15. 
Several studies have shown that a set of Key Performance 
Indicators (KPIs) can be used to assess the performance 
of the projects, companies, and project managers and, so 
the purpose of this paper is to identify the KPIs which 
can lead subway construction projects to success and use 
them to evaluate PM performance.

2.  Literature Survey

2.1 Project Management Performance
According to a Guide to the Project Management Body 
of Knowledge34, Project management is the application 
of knowledge, skills, tools, and techniques to project 
activities to meet theproject requirements. Traditional 
PM systems which exclusively pursue the success criteria 
of cost, time, quality and meeting technical requirements 
have become considered ineffective14. PMP assessment 
has evolved over the past couple of decades as both 
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researchers and practitioners have attempted to identify 
the causes of the project failure and the various factors 
that lead to success3. For example, in17 citied critical PMP 
success factors as ‘support from senior management’, 
‘clear realistic objectives’, ‘strong and clear detailed plan 
kept up to date’, and ‘good communication and feedback’.

As a result, a new set of difficulties has been 
encountered in developing models for measuring 
performance because stakeholders’ needs are often 
difficult to manage and measure24. There is sometimes 
also resistance to moving beyond the traditional criteria 
because of commercial pressures9. These difficulties have 
resulted in limited literature on more holistic performance 
assessment frameworks for project environments14.

There is some degree of consensus among certain  
researchers that the EFQM model, based on philosophy 
of TQM, can bean effective performance assessment 
model28, and45 Project Excellence Model (PEM) is an 
adaptation of this model that links project success criteria 
with critical project success factors14. In6 has proposed the 
Project Management Performance Assessment (PMPA) 
model that was based on the EFQM and links TQM and 
PM practices. In place of the nine criteria used in the 
EFQM model, the PMPA model consists of five high 
PM performance enablers: PM leadership, PM staff, PM 
policy and strategy, PM partnerships and resources and 
project life cycle management process. The final area in 
the PMPA comprises the PM Key Performance Indicators 
(KPIs) which represent the practices by which actual 
achievement is measured6. The PMPA model is presented 
in Figure 1.

The success of a project has traditionally been though 
to run on PM performance with an emphasis on the 
achievement of time, cost and quality targets. It was 
often argued that these measures were overly simplistic 
for gauging managers’ performance in the context of 
today’s construction industry where. Many other factors 
come into play32. In order to explain the relationship 
between project performance and PM performance, in42 
presented a conceptual model in which they divided 
project management into two domains, namely of 
process and performance. The process domain deals 
with project objectives, devising an adequate project 
management system, and the delivery of product during 
the input, process, and outcome stages, respectively. The 
performance domain, in contrast, focuses on performance 
goals, the establishment of a performance enhancement 
strategy, and performance measurement during the 

input, process and outcome stages, respectively. In42 note 
that performance measurement can be carried out by 
establishing KPIs which offer objective criteria to measure 
a project’s success.

Figure 1.    The PMPA model6.

2.2  Relationship between PM performance 
and Project Success

The traditional view of project success is associated 
with fulfilling time, cost and quality objectives (the iron 
triangle). Financial criteria have been used to measure 
project performance, including economic return and cost/
benefit analyses and profits8. Another way to evaluate the 
benefits of PM is to analyze the margins of a company’s 
ongoing projects31. 

The main purpose of using a project management 
framework is to increase organisational value13. The 
organisation can benefit from using project management 
framework by increasing the effectiveness of human 
effort in the organisation while increasing the efficiency 
of these efforts. Therefore, project success is measured 
by its efficiency in the short term and its effectiveness in 
achieving the expected results in the medium and the 
long term19,23.

The PM literature argues that a positive relationship 
exists between PM Performance and Project Success (PS) 
with Bryde (2008) and27 claiming the latter is dependent 
on appreciation of the importance of PM. They further 
emphasis that this role must be considered in terms 
of the wider organizational strategy and long-term 
expectations14. It has been argued that both PS and PM 
Performance are distinct yet inter-related concepts, and a 
positive relationship between them is sought14. 

A systematic PM consists of methods, toolkits and 
models. It can be viewed as the sequential application of 
structured processes for the purpose of institutionalizing 
standardized practices. Using a well-structured and well-
implemented approach, capabilities can be stored and 
transferred over time, space and context. Additionally, 
PM can make organizations less vulnerable to the loss of 
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tacit knowledge stored in individual memories18. Project 
Manager is a Critical Success Factor (CSF) in a project2, 
providing direction, goals, motivational support and 
assistance in resolving interpersonal and organizational 
issues35.

In14 concluded that Management of PM KPIs is the 
most significant individual variable contributing towards 
the success of any project. This suggests that if there is 
PM performance measurement in an organisation it can 
significantly impact on Project Success. The PM literature 
advocates defining the targets and using measures to 
achieve required results5. Therefore, methods should 
exist in an organisation to formally develop these KPIs. 
Organisations should have a system that ensures that KPIs 
are developed from the perspective of all stakeholders and 
encompass not only short-term benefits (for example, 
meeting cost, time, quality objectives of current projects), 
but also the long-term benefits for the organisation like 
learning and continuous improvement14.

In this paper, to identify Successful managers and 
assess both KPIs and individual characteristics influencing 
their success, four indices relating to the PMs’ previous 
projects have been studied. Conducting 27 interviews 
with academics and project managers, it was concluded 
that each of the managers who scored more than 60% (3 
out of 5) would be considered as a successful manager.

2.3  Key Performance Indicators in 
Construction Projects

The KPIs represent a set of measurable data used 
for evaluating and measuring performances in 
implementation phase4,20,44. One of the challenges for 
contemporary project managers is to determine which 
critical measures will guarantee project success for all 
stakeholders4. A Project Manager is to define measures 
and KPIs based on the partner relations between Project 
Manager, client and other stakeholders40.

KPIs are compilations of data measurements which 
are used to assess the performance of a construction 
operation. In order to measure performance or calculate 
the effects of any given change on the construction 
process, one must first determine the appropriate KPIs 
to focus on in order to measure its impact12. Despite 
extensive research, up until now there has been no 
general agreement on a single set of KPIs for construction 
projects9, and so there is a need for identifying a common 
set of indicators to be used by construction executive and 
project managers in measuring construction performance 

at the project level12. In42 note that performance can be 
measured by establishing KPIs which offer objective 
criteria for the success of a project. Hence, this study 
focuses on finding specific KPIs which can lead subway 
construction projects towards success, and seeks to 
validate a framework to measure the PM’s performance 
of these projects. Knowing what performance should be 
measured, how the performance can be measured, and 
what the measurement results mean is fundamental to 
the selection of KPIs. This knowledge is used to avoid 
the use of improper indicators that may lead to the bias 
in measurement results28. A total of 9 potential KPIs are 
summarized from the literature survey to form the basis 
for identification of the most important indicators. They 
will be investigated in the later research and are listedin 
Table 1.

Table 1.    KPIs extracted from literature survey
ReferencesKey Performance Indicator

1, 10, 12, 36, 42, 45Time Management
1, 10, 12, 36, 37, 42, 45Cost Management

1, 10, 12,36,24, 37, 42,45Quality Management
1, 10, 36, 37, 42, 45Safety

1, 10, 45Customer Satisfaction
1, 36Scope management

12, 36, 37,42Procurement Management
10, 12, 36, 42Communication Manage-

ment
8, 33, 36, 42, 45HR Management

3. Method

3.1 Questionnaire Design
A structured questionnaire survey method was selected 
to identify the KPIs leading to the success of subway 
construction projects. The KPIs were adapted from 
peer reviewed publications in the PM research area. 
The first section obtained useful descriptive data about 
respondents. The next section dealt with PM Performance 
and asked respondents to state how they perform in 
diverse areas. In section three, data was elicited about 
the success in the context of subway construction 
projects recently completed within the organisation.
The questionnaires distributed among project directors 
and the researcher attended all of the construction sites 
personally and conducted face to face interviews in order 
to explain the purpose of the questionnaire, to ensure 
that the questionnaire was completed by the director or 
his/her deputy, and to maintain the confidentiality of 
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personal information of the project managers.
The questionnaire contains questions related to six key 

performance indicators, each of which is questioned by 
three items so that a total of 18 questions are created. As 
previously mentioned, these indicators are derived from 
different resources. Answers are closed and a Likert Scale 
from 1 to 5 is used. Before responding to the key questions, 
the project manager should answer four questions about 
personal characteristics which include age, education, 
work experience in the field of civil engineering, and 
subway construction projects. Finally, questions relating 
to the success of the project manager in previous projects 
are asked in order to distinguish successful managers.

3.2 Validity and Reliability

3.2.1 Reliability
Reliability was investigated for each construct using 
Cronbach’s alpha. Based on the results, 3 potential KPIs 
were removed from the PM Performance questionnaire. 
After eliminating these questions, the alpha coefficient 
for all scales was above the acceptable threshold level of 
0.729. All the Cronbach alphas for variables within Project 
Success were above the acceptable value of 0.7.Cronbach 
alpha of the whole survey tool after eliminating 3 questions 
was 90.1%. These results confirmed the appropriateness 
of further analysis of the obtained data.

3.2.2 Validity
Both internal and external validity were considered for 
the survey. As the selection of the initial measurement 
items (KPIs) was based on a review of the theoretical 
and empirical literature, it is vital to assess internal 
validity. A pilot questionnaire test distributed among six 
potential participants, and they were asked via interview 
to complete a questionnaire and to present a critique 
of the questions. Some of the changes suggested by the 
participants in this survey were incorporated in the final 
questionnaire. The final questionnaire comprised 6 KPIs 
divided in 18 questions within 3 sections.

3.3 Study Sample
The target population for this survey are PMs of subway 
construction projects in the metropolis of Tehran, a 
group of individuals who share a common trait or traits.
Such populations can be divided into two groups-limited 
and unlimited-according to the constituent members: 

since the number of Tehran subway PMs working in the 
construction industry is estimated to be about 52 people, 
so the target population is limited.

In order to examine the characteristics of this 
population, namely the statistical community of the 
project managers, the sample should be selected that is 
representative of the features and characteristics of the 
community and selected in a way determined by the. 
As a result, any information about the population can, 
more or less, be retrieved from the sample. In this study, 
the sample comprises the majority of PMs who work 
in Tehran subway construction projects and a random 
selection method was used to select the sample. For this 
the researcher moved randomly around the city of Tehran 
to places where, according to the TUSROC information, 
a subway construction site was working and selected 
the managers. In order to obtain the best results, All 52 
Tehran subway construction PMs were evaluated and 
questionnaires were distributed among all of them.

4.  Descriptive Statistics of the 
Data Collected

The average age of the PMs is equivalent to 33 years with 
a standard deviation of 6 years. The oldest PM is 45 years 
old and the youngest one is 23. Over 80% of the managers 
are less than 39 years of age. 

The average work experience of the PMs in the field of 
civil engineering was 9.8 years with a standard deviation 
of 5 years. Two managers with 20 years, and one manager 
with 1 year experience in the field of civil engineering, 
are the most and least experienced managers in the field, 
respectively. The average work experience of PMs in 
project management and subway construction projects is 
about 6 years and a standard deviation of this variable is 
approximately 3.2 years. Most managers have 6 to 9 years 
work experience.

5. Discussion

5. 1  Effect of Personal Characteristics on 
Managers’ success

Given the amount of the p-value from non-parametric 
Kruskal-Wallis test results we can concluded that, among 
the factors to consider, only the PMs’ experience in the 
field of civil engineering has an impacton their success 
rate as shown in Table 2.
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Table 2.    The values obtained by the Kruskal-Wallis 
one-way analysis of variance p-value at a significance 
level of 0.05

p-valueNull hypothesisFactor
0.719PM’s educations does not affect success*
0.983PM’s age does not affect success
0.016PM’s civil engineering experience does 

not affect success
0.928PM’s experience in subway projects does 

not affect success

5.2  Effective KPIs in Project Managers’ 
Success

According to the questionnaire, each of the functional 
factors is the outcome of 3 interrelated questions (Table 
3). So if each of the questions is related to any indicator, it 
can affect the success of the Project Managers.

According to the values obtained from the tests, and 
comparison with a significance level of 0.1 (Figure 2.), 
some of the null hypotheses of questions are rejected, and 
others accepted. Thus, since the P-Value of functional 
factors of 10, 11, 13, 14, 16 and 17 are less than 0.1, it can 
be concluded that the following factors have affected the 
success of the Tehran Metro construction PMs:
•	 Adequate and timely distribution of information 

among stakeholders.
•	 Determining communication channel before starting 

the projects.
•	 Developing appropriate contracts.

•	 Developing a precise SOW.
•	 Staff training, if needed.
•	 Continuous evaluation of staff performance.

Figure 2.    Null hypothesis at a significance level of 0.1.

6.   PM’s Performance Evaluation 
Framework

Finally, an attempt has been made to use the fore going 
information to provide a system for evaluating the 
performance of subway construction PMs. As noted 
above, performance appraisal systems are usually 
developed for a particular organization with a specific 
organizational culture using the expertise of professionals 
overseveral years.

The present system is an operational framework as 
shown in Figure 3. 
Step 1: The PM performance data enters the system and is 

Table 3.    Key performance indicators used in the questionnaire
Null Hypothesis (No effect on success)NumberWeightKey Performance Indicator 

Use of scientific methods (i.e. CPM)110
Updating the schedule and other documents29Time Management

Control schedule37
Use of standard methods for cost management47

Use of previous information and documents for cost management58Cost Management
Using scientific methods to control costs69
Implementing quality management plan76

Quality control of materials86Quality Management
Quality Assurance94

Adequate and timely distribution of information among stakeholders109
Determining communication channel before starting the projects118Communication Management

Meetings and correspondence effectively to resolve conflicts127
Developing appropriate contracts138

Developing a precise SOW146Procurement Management
Developing an useful source selection criteria158

Staff training if needed167
Continuous evaluation of staff performance178HR Management

Written notification of the duties, responsibilities and roles189
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processed using various tools, techniques, such as expert 
judgment and Key Performance Indicators.
Step 2: Performance is examined using the KPIs that have 
already been extracted. The three indicators for human 
resources management, communication management 
and procurement management are the main factors in 
the statistical analysis that show the greatest impact on 
whether PMs are successful.

Criterion (1): According to experts, if PM performance 
shows a score of more than 3 in the second step, then this 
criterion is fulfilled.
Step 3: At this stage, the performance of the PM is 
evaluated and should be reported. Corrective action 
should be done if required.

Figure 3.    PM’s performance evaluation framework.

Finally, it can be stated that the subway construction 
PMs studied can improve their performance by focusing 
more on human resource, communication, and 
procurement management and increase the chances of 
project success. These three factors can be very helpful 
making success in subway construction projects.

7. Conclusion

Performance evaluation is one of the most important 
aspects of Project Management and Identification of the 
Key Performance Indicators that affect the success of PM 
can lead to success of the project. Statistical analysis of 
the success factors and use of Key Performance Indicators 
has revealed that 3 of the indicators have the greatest 
impact on PM success. These indicators include: Human 
resource management, communication management and 

procurement management. This suggests that PMs who 
work in Tehran Metro construction projects, and have been 
successful in managing projects have taken more account 
of these performance indicators than other factors. This 
suggests that certain factors could pave the way to success 
for a project manager, such as use of a suitable contract 
when selecting vendors, developing a precise SOW and 
workable source selection criteria, training and appraisal 
of the staff, use of written job descriptions, adequate and 
timely distribution of information among stakeholders, 
determining communication channels before starting 
the project, and holding meetings and correspondence 
effectively to resolve conflicts. 

Finally, future evaluation systems need to be more 
comprehensive in view of the need for success in 
construction projects, since the city of Tehran is growing 
dramatically.
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